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Medicare Part D refers to a
voluntary outpatient pre-
scription drug benefit pro-

gram implemented on January 1,
2006, for Medicare beneficiaries.
However, several categories of med-
ications are excluded from Part D
coverage, including benzodiazepines.
Health care providers and policy
makers raised concerns about benzo-
diazepines’ exclusion from Medicare
reimbursement (1,2) because of the
widespread use of these drugs for
many common medical conditions,
including anxiety and seizure disor-
ders. Indeed, in 2006 a total of 80.1
million benzodiazepine prescriptions
were dispensed, making benzodi-
azepines the tenth most frequently
used therapeutic class in the United
States (3). A recent report found that
more than 12% of nursing home res-
idents dually eligible for Medicare
and Medicaid benefits have at least
one benzodiazepine prescription
filled monthly (4). One prospective
study of anxiety disorders (Harvard/
Brown Anxiety Research Project)
found that benzodiazepines re-
mained the most commonly used
class of drugs for panic disorders for
the past decade (5).

Benzodiazepines are indicated for
treating generalized anxiety, panic at-
tacks, bipolar disorders, insomnia,
seizure disorders, and muscle spasms
—conditions common in older adults
and disabled individuals, who make
up the Medicare population (6–8). All
benzodiazepines in the United States
are generically available and are
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Objectives: Benzodiazepines are excluded from prescription drug cov-
erage under Medicare Part D. The objectives of this study were twofold:
to provide national estimates of benzodiazepine utilization and expen-
diture patterns and to examine the impact of drug coverage and other
factors associated with utilization of benzodiazepines and potential ben-
zodiazepine substitute classes. Methods: The 2002 Medicare Current
Beneficiary Survey provided national estimates of benzodiazepine use
and expenditures among Medicare beneficiaries. Multivariate logistic
regression was conducted to assess the relationships between inde-
pendent variables and use of benzodiazepines and potential substitute
classes. The independent variable of interest was drug coverage, as-
sessed by payer source. Other covariates included in the models were
chronic conditions associated with benzodiazepine use, age, sex, race,
and income. Results: In 2002, 13.7% of Medicare beneficiaries received
at least one benzodiazepine fill, with an average of 5.8 benzodiazepine
prescriptions filled at an annual cost of $190. Specific sources of pre-
scription drug coverage were not significantly associated with benzodi-
azepine use. Female gender, chronic mental illness, age under 65, and
lower income were significantly positively associated with benzodi-
azepine use in the Medicare population, whereas black and other races
were significantly negatively associated with benzodiazepine use in this
population. Compared with Medicare beneficiaries without supplemen-
tal drug coverage, beneficiaries with supplemental drug coverage were
more likely to use potential benzodiazepine substitute classes than ben-
zodiazepines. Conclusions: Benzodiazepines were widely used by
Medicare beneficiaries. Drug coverage influences access to benzodi-
azepines and potential substitute classes. These findings have important
implications for identifying beneficiaries potentially affected by the ex-
clusion of benzodiazepine coverage under Medicare Part D. (Psychi-
atric Services 59:384–391, 2008)



therefore relatively inexpensive. Yet
despite benzodiazepines’ effective-
ness and widespread acceptance,
their use in the treatment of psychi-
atric and medical conditions remains
controversial (9). High efficacy, low
toxicity, and rapid onset of action are
the primary advantages of benzodi-
azepines over alternative medications
(for example, barbiturate and nonbar-
biturate compounds). In contrast to
the delayed anxiolytic effects of other
drugs, including buspirone and new-
er-generation antidepressants, the
immediate effect of a single benzodi-
azepine dose and its comparative low
toxicity make benzodiazepines highly
effective in treating acute anxiety (6)
and arresting status epilepticus for
patients with seizure disorders (10).
The medical utility of benzodi-
azepines is globally recognized; di-
azepam is included in the World
Health Organization’s 2005 Model
List of Essential Medicines as the
recommended medicine to treat gen-
eralized anxiety, sleep disorders, and
seizure disorders (11).

Benzodiazepines also have poten-
tial negative side effects. Because of
their potential for abuse and depend-
ence, benzodiazepines are not suit-
able for long-term treatment, espe-
cially among vulnerable elders (12).
Indeed, several long-acting benzodi-
azepines are included in the Beers
List, a guide that identifies medica-
tions to be avoided by the elderly
(13). Specifically, benzodiazepine use
has been recently associated with in-
creased risk of falls and hip fractures
among the elderly (14).

Concerns regarding the safety and
inappropriate use of benzodiazepines
led to their ultimate exclusion from
Part D coverage. Such exclusion from
government reimbursement, howev-
er, is not new; state Medicaid pro-
grams exempted benzodiazepines
from federal reimbursement with the
passage of the Omnibus Budget Rec-
onciliation Act of 1990 (1). Although
all Medicaid programs currently cov-
er benzodiazepines, at least 19 Med-
icaid programs impose coverage re-
strictions of some sort (2). Further-
more, many states have included ben-
zodiazepines in their prescription
drug monitoring programs (15),
which reduce benzodiazepine use in

the general population and among
patients with severe psychiatric and
physical conditions (15–17). Thus the
exclusion of benzodiazepines may af-
fect the physical and mental health of
economically disadvantaged elderly
persons and beneficiaries with dis-
abilities—those most requiring these
medications. Without drug coverage,
those who are currently clinically sta-
bilized on benzodiazepines may face
life-threatening abrupt discontinua-
tion (18) or be switched to a less de-
sirable alternative (15,17).

No study has yet estimated the na-
tional prevalence of benzodiazepine
use in the Medicare population. Fur-

thermore, little is known about the
relationship between insurance for
prescription drugs and benzodi-
azepine and substitute medication
use and spending. To address these
knowledge gaps, we conducted retro-
spective analyses, focusing on two ob-
jectives: to provide national estimates
of benzodiazepine utilization and ex-
penditure patterns among Medicare
beneficiaries and to examine the im-
pact of prescription drug insurance
coverage and other factors associated

with utilization of benzodiazepines
and potential benzodiazepine substi-
tute classes.

Methods
Data were obtained from the 2002
Medicare Current Beneficiary Survey
(MCBS), a nationally representative,
longitudinal survey data set of
Medicare beneficiaries conducted by
the Centers for Medicare and Medic-
aid Services (CMS) (19). Extensive
information on the health care and
status of Medicare beneficiaries—in-
cluding sociodemographic character-
istics, medical and prescription drug
insurance supplements, annual use,
and expenditures for all health servic-
es—is collected in the MCBS through
person-level surveys and linked to
medical claims records. Sampling
weights allow generation of popula-
tion-level estimates. Our study sam-
ple consisted of community-dwel-
ling MCBS respondents in the cost
and use file in 2002 (weighted N=
32,504,074). The University of Mary-
land Baltimore Institutional Review
Board exempted this study from the
board’s full review.

Our two primary dependent binary
measures designated any annual use
of any benzodiazepines or potential
substitute drugs. Drug names were
identified from the MCBS prescribed
medicine event (PME) file, which
contains self-reported outpatient pre-
scribed medicine events for each sur-
vey respondent. Benzodiazepines
used by the 2002 MCBS population
included alprazolam, chlordiazepox-
ide, clonazepam, clorazepate, di-
azepam, lorazepam, oxazepam, esta-
zolam, flurazepam, quazepam, triazo-
lam, and temazepam. On the basis of
descriptions in the PME file, the first
seven benzodiazepines were further
classified as antianxiety agents, and
the last five benzodiazepines were de-
scribed as sedative-hypnotics. Anxi-
olytics, including buspirone and mep-
robamate, were also listed as antianx-
iety agents and therefore were identi-
fied as potential substitutes for an-
tianxiety benzodiazepines. Similarly,
nonbarbiturate sedative-hypnotics,
including zolpidem, chloral hydrate,
zaleplon, and diphenhydramine, were
identified as potential substitutes for
sedative-hypnotic benzodiazepines.
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We did not include barbiturate seda-
tive-hypnotics in our study because
barbiturates also are excluded from
Medicare Part D reimbursement.

The utilization of potential benzo-
diazepine substitute classes was ex-
amined in two subgroup analyses.
Group 1 consisted of a population
that used either sedative-hypnotic
benzodiazepines or nonbarbiturate
sedative-hypnotics. Beneficiaries were
classified into two mutually exclusive
subgroups: those who used sedative-
hypnotic benzodiazepines and those
who used nonbarbiturate sedative-
hypnotics. Beneficiaries who used
both drugs were classified into the
nonbarbiturate sedative-hypnotics
group because this subgroup analysis
was intended to mimic the Medicare
Part D situation. Because benzodi-
azepines are not covered under Part

D, beneficiaries who used both drugs
were assumed to be more likely to not
use the uncovered benzodiazepines
and continue using the covered non-
barbiturate sedative-hypnotics.

Similarly, group 2 consisted of ben-
eficiaries who used either antianxiety
benzodiazepines or anxiolytics. We
created two mutually exclusive sub-
groups, those who used antianxiety
benzodiazepines and those who used
anxiolytics, with beneficiaries using
both drugs classified into the anxiolyt-
ics group. A post hoc analysis of ben-
eficiaries who used both benzodi-
azepines and the potential benzodi-
azepine substitutes applied three
types of categorization—combining
beneficiaries who used both benzodi-
azepines and potential benzodi-
azepine substitutes with the benzodi-
azepine group, combining these ben-

eficiaries who used both benzodi-
azepines and potential benzodi-
azepine substitutes with the potential
benzodiazepine substitutes group, or
simply excluding these beneficiar-
ies—all of which showed the same di-
rection and only slight variations in
the utilization estimates.

The independent variable of inter-
est was drug coverage, classified as no
drug coverage, Medicaid, private
health insurance, health maintenance
organization (HMO), or other public
health insurance plan. If beneficiaries
possessed more than one type of drug
benefit, they were assigned to a pri-
mary source according to the follow-
ing hierarchy, which is based on rela-
tive benefit generosity: private health
insurance, HMO, Medicaid, other
public insurance, and no drug insur-
ance. Because of sample size limita-
tions in the subgroup analyses evalu-
ating benzodiazepine and potential
substitute class utilization, the five
drug coverage categories were col-
lapsed into a binary variable to denote
any drug coverage, with no drug cov-
erage as the reference.

Covariates included selected chron-
ic conditions treated with benzodi-
azepines (diagnoses of anxiety, depres-
sion, bipolar disorder, psychotic dis-
orders, drug or alcohol abuse or de-
pendence, other psychiatric disorder,
or seizure or convulsion). We identi-
fied beneficiaries with these condi-
tions on the basis of condition catego-
ry risk adjusters. Aggregated from
ICD-9-CM codes, condition cate-
gories are part of the CMS hierarchi-
cal condition category model used to
risk-adjust Medicare capitation pay-
ments to Medicare Advantage (previ-
ously called M+C) plans (20). On the
basis of diagnoses recorded on bene-
ficiaries’ physician, outpatient, and
inpatient Medicare claims, benefici-
aries are coded for the most severe di-
agnosis within each condition catego-
ry (20). Individuals may have multiple
condition categories. We also con-
trolled for demographic variables, in-
cluding age, sex, and race. Age was
classified into four categories: age 64
and under (those who were eligible
for Social Security Disability Insur-
ance [SSDI] on the basis of disabili-
ty), 65–74, 75–84, and 85 years and
older. Income was categorized in re-
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Sociodemographic and health characteristics of benzodiazepine users among
community-dwelling Medicare beneficiaries, from the 2002 Medicare Current
Beneficiary Survey (weighted N=32,504,074)

Variable N % SE

All Medicare beneficiaries 4,443,056 13.7 .4
Drug coverage

No drug coverage 1,042,451 13.4 .7
Medicaid 639,518 18.5 1.3
Private health insurance 1,862,949 13.1 .6
Health maintenance organization 706,887 12.5 .8
Other public health insurance plan 191,251 14.5 1.6

Chronic condition associated with
benzodiazepine use

Anxiety 239,853 52.6 4.0
Depression 699,416 32.9 1.9
Bipolar disorder 411,597 36.9 2.6
Psychotic disorder 203,383 22.8 2.3
Other psychiatric disorder 767,334 41.6 2.1
Drug or alcohol abuse or dependence 348,543 27.4 2.7
Seizure disorder 138,558 17.3 2.4

Age
≤64 4,128,002 22.8 1.2
65–74 12,998,886 11.8 .6
75–84 11,701,106 12.5 .6
≥85 3,676,080 13.7 .9

Sex
Male 1,477,128 10.6 .5
Female 2,965,928 16.0 .6

Race
White 3,967,513 14.3 .4
Black 299,708 9.7 .9
Other 175,835 10.6 1.5

Income
<100% federal poverty level (FPL) 905,537 16.3 .9
100% to 149% FPL 963,755 15.3 .9
150% to 199% FPL 636,266 14.3 1.0
≥200% FPL 1,937,498 12.0 .5



lation to the federal poverty level
(FPL) because Medicaid eligibility is
based on this criterion.

Descriptive analyses were conduct-
ed to explore patterns of benzodi-
azepine utilization and expenditures.
Multivariate logistic regression analy-
sis was conducted to determine the
association between the independent
variables and the likelihood of utiliza-
tion of benzodiazepine and potential
substitute drugs. All analyses used the
provided weights to allow national
prevalence estimates and were con-
ducted using SAS, version 9.1. In ad-
dition, we used robust estimators
SURVEYFREQ, SURVEYMEANS,
and SURVEYLOGISTIC were used
to appropriately adjust standard er-
rors and control for the clustering in-
herent in the complex sampling de-
sign of the MCBS.

Results
In 2002 over four million, or 13.7%,
community-dwelling Medicare bene-
ficiaries received at least one benzo-
diazepine (Table 1). Among benzodi-
azepine users, use was highest among
beneficiaries with drug coverage from
Medicaid (18.5%), whereas 13.4% of
beneficiaries without drug coverage
and 12.5% of beneficiaries with drug
coverage from HMOs used benzodi-
azepines. More than half (52.6%) of
beneficiaries with anxiety and almost
one-third (32.9%) of those with de-
pression used at least one benzodi-
azepine. Prevalence of use was high-
est among the SSDI-eligible disabled
population under 65 years old. In ad-
dition, most benzodiazepine users
were female and white and had an an-
nual income less than 100% FPL.

The distribution patterns of annual

filled benzodiazepine prescriptions
and benzodiazepine users were simi-
lar (Table 2). In 2002 benzodiazepine
users received an average of 5.77
benzodiazepine prescriptions per
person per year. Mean annual filled
benzodiazepine prescriptions were
highest among those with Medicaid
drug coverage (7.71 fills), followed by
those with other public plan drug cov-
erage (6.41 fills). Although the utiliza-
tion of benzodiazepines was quite
similar across selected condition cate-
gories, beneficiaries with anxiety had
the highest number of filled benzodi-
azepine prescriptions (7.10 fills). In
addition, the SSDI-eligible popula-
tion utilized more prescriptions (7.26
fills) than their older counterparts.
Although sex did not make a differ-
ence in benzodiazepine utilization,
beneficiaries whose race was other
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Annual benzodiazepine use and expenditures of benzodiazepine users among community-dwelling Medicare beneficiaries,
from the 2002 Medicare Current Beneficiary Survey (weighted N=32,504,074)

Annual fills Annual expenditures ($)

Variable M SE M SE Median

All Medicare beneficiaries 5.77 .13 189.58 6.62 111.70
Drug coverage

No drug coverage 5.42 .23 141.48 8.41 86.15
Medicaid 7.71 .35 277.59 19.10 192.36
Private health insurance 5.42 .21 198.01 11.47 116.23
Health maintenance organization 5.30 .28 155.13 13.24 97.16
Other public health insurance plan 6.41 .66 202.68 33.12 119.35

Chronic condition associated with
benzodiazepine use

Anxiety 7.10 .54 310.28 39.05 219.98
Depression 6.48 .38 224.53 18.01 152.89
Bipolar disorder 6.58 .43 256.49 29.43 163.80
Psychotic disorder 5.98 .59 209.81 27.32 118.95
Other psychiatric disorder 6.63 .32 239.08 19.13 157.26
Drug or alcohol abuse or dependence 6.02 .50 215.92 25.66 102.69
Seizure disorder 6.32 .81 284.06 54.65 118.95

Age
≤64 7.26 .32 274.70 19.24 174.25
65–74 5.35 .24 169.24 11.90 97.16
75–84 5.30 .21 161.02 9.39 99.51
≥85 5.66 .30 175.76 18.29 119.13

Sex
Male 5.73 .24 192.59 10.34 111.93
Female 5.79 .15 188.08 7.82 111.01

Race
White 5.73 .14 189.70 6.73 111.70
Black 5.34 .50 147.94 16.19 63.06
Other 7.52 .73 257.71 49.42 181.75

Income
<100% federal poverty level (FPL) 6.30 .31 215.71 16.04 139.71
100% to 149% FPL 6.47 .30 201.77 14.38 120.00
150% to 199% FPL 5.96 .33 190.49 18.60 115.09
≥200% FPL 5.12 .19 171.01 10.57 98.04



than black or white had higher benzo-
diazepine use (7.52 fills) than white
beneficiaries (5.73 fills) or black ben-
eficiaries (5.34 fills). Finally, lower-in-
come beneficiaries used more benzo-
diazepines (6.30 fills and 6.47 fills for
those with income below 100% FPL
and income between 100% and 149%
FPL, respectively) than beneficiaries
with higher income.

Benzodiazepine expenditures gen-
erally mirrored trends seen with uti-
lization patterns. In 2002 benzodi-
azepine users spent $189.58 on ben-
zodiazepines, on average, for the year.
The annual mean benzodiazepine ex-
penditure was highest among benefi-
ciaries with Medicaid ($277.59) and
lowest among beneficiaries with no
drug coverage ($141.48). Beneficia-
ries with anxiety spent relatively more
on benzodiazepines annually ($310.28),
compared with those with other

chronic conditions associated with
benzodiazepine use. Medicare benefi-
ciaries under age 65 spent at least
$100 more on benzodiazepines than
their older counterparts. Mean expen-
ditures differed only slightly by sex.
However, those of other races had
higher mean expenditures ($257.81)
than did white beneficiaries ($189.70)
or black beneficiaries ($147.94). An-
nual average benzodiazepine expendi-
tures decreased as income increased.
Similar to the highly skewed charac-
teristics of most health care cost data,
the medians of the annual benzodi-
azepine expenditures were lower than
the means across all categories.

Although increased benzodiaze-
pine use was noted among beneficiar-
ies with drug benefits compared with
those without drug benefits, drug
coverage, our primary independent
variable of interest, was not signifi-

cantly associated with benzodiaze-
pine use (Table 3). Among chronic
mental health conditions, anxiety, de-
pression, bipolar, drug or alcohol
abuse or dependence, and other psy-
chiatric disorders significantly in-
creased the odds of benzodiazepine
use. Other covariates demonstrating
strong and significant associations
with benzodiazepine use included be-
ing disabled and younger than 65
(odds ratio [OR]=1.73), being female
(OR=1.54), having an income be-
tween 100% and 149% of FPL (OR=
1.25), and being black (OR=.53) or of
another race (OR=.67).

Two subgroup analyses examined
use of potential benzodiazepine sub-
stitute classes (Table 4). In group 1
(beneficiaries who used either seda-
tive-hypnotic benzodiazepines or non-
barbiturate sedative-hypnotics), de-
scriptive statistics revealed that high-
er percentages of beneficiaries using
nonbarbiturate sedative-hypnotics
had drug coverage, depression, other
psychiatric disorders, and higher in-
come and were in the older age
groups, female, and white. With co-
variates controlled for, beneficiaries
with drug coverage were significantly
more likely to use nonbarbiturate
sedative-hypnotics (OR=2.01) than
sedative-hypnotic benzodiazepines
(reference group). In addition, lower
income status (100%–149% FPL) sig-
nificantly decreased the odds of using
nonbarbiturate sedative-hypnotics
rather than using sedative-hypnotic
benzodiazepines (OR=.60) in com-
parison with the highest income level
(≥200% FPL).

Similarly, in group 2 analyses, we
compared the effect of each inde-
pendent variable on the use of other
anxiolytics in regard to antianxiety
benzodiazepines (reference group).
Among beneficiaries using anxiolyt-
ics, the proportion of those who had
drug coverage, depression, other
psychiatric disorders, and higher in-
come status and those who were dis-
abled, female, and white was higher
than their benzodiazepine-using
counterparts. Furthermore, benefi-
ciaries with drug coverage (OR=
2.40) and who were disabled (OR=
2.50) were significantly more likely
to use other anxiolytics than antianx-
iety benzodiazepines.
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Multivariate results of logistic regression models for predicting benzodiazepine
use among community-dwelling Medicare beneficiaries, from the 2002
Medicare Current Beneficiary Survey (weighted N=32,504,074)

Variable OR 95% CI

Drug coverage
No drug coverage (reference) 1.00 —
Medicaid 1.08 .82–1.42
Private health insurance 1.05 .90–1.23
Health maintenance organization 1.12 .92–1.36
Other public health insurance plan 1.02 .77–1.37

Chronic condition associated
with benzodiazepine use

Anxiety 3.29 2.19–4.92∗

Depression 1.85 1.45–2.36∗

Bipolar disorder 1.78 1.33–2.39∗

Psychotic disorder .91 .64–1.31
Other psychiatric disorder 3.44 2.73–4.33∗

Drug or alcohol abuse or dependence 1.53 1.10–2.13∗

Seizure disorder .86 .58–1.28
Age

≤64 1.73 1.33–2.26∗

65–74 .94 .77–1.14
75–84 .99 .82–1.20
≥85 (reference) 1.00 —

Sex
Male (reference) 1.00 —
Female 1.54 1.33–1.78∗

Race
White (reference) 1.00 —
Black .53 .42–.67∗

Other .67 .49–.93∗

Income
<100% federal poverty level (FPL) 1.19 .94–1.50
100% to 149% FPL 1.25 1.04–1.50∗

150% to 199% FPL 1.16 .97–1.40
≥200% FPL (reference) 1.00 —

∗p<.05



Discussion
This study provided information on
the national prevalence of benzodi-
azepine utilization and expenditures
in the Medicare population. We also
examined potential implications of
benzodiazepine and substitute med-
ication use and spending under the
current Part D benzodiazepine exclu-
sion policy. Findings showed benefi-
ciaries with disabilities and those with
lower income were more likely to use
benzodiazepines. Although benzo-
diazepines are relatively inexpensive,
incurring their cost may still present a
heavy burden for these vulnerable
populations. Consistent with previous

research (21–23), our study also
found age, sex, and racial disparities
associated with benzodiazepine use.
Findings suggest further exploration
of age, sex, and racial-ethnic differ-
ences among Medicare beneficiaries,
especially in the context of medica-
tion use under Part D.

The relationship between drug cov-
erage and drug utilization has been
widely studied (24,25), and findings
show that reduced or discontinued
drug benefits generally are associated
with consequent reductions in med-
ication use. Although our study did
not report significant associations be-
tween benzodiazepine use and specif-

ic sources of drug coverage among
beneficiaries, persons with drug cov-
erage were more likely to use the po-
tential benzodiazepine substitute
classes, as shown in the two subgroup
analyses. This finding suggests that
under Part D, beneficiaries with less
generous drug coverage plans may be
affected by the benzodiazepine exclu-
sion policy. Further exploration of
beneficiaries’ use of potential substi-
tutes for benzodiazepine should focus
on payer source to determine how
generosity of drug benefit influences
drug utilization and spending.

The widespread use of benzodi-
azepines among beneficiaries with
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Characteristics of users of potential substitutes for benzodiazepines and multivariate results of regression models predicting
use of potential substitutes versus benzodiazepines, from the 2002 Medicare Current Beneficiary Survey

Group 1: users of sedative-hypnotic
benzodiazepine or nonbarbiturate 
sedative-hypnotics (weighted N=1,870,813) Group 2: users of antianxiety benzodiazepine 

or anxiolytics (weighted N=4,074,805)
Users of nonbarbiturate Nonbarbiturate sed-
sedative-hypnotics ative-hypnotic usea Users of anxiolytics Anxiolytic useb

Variable N % SE OR 95% CI N % SE OR 95% CI

Drug coverage
No drug coverage (reference) 144,786 12.4 1.7 1.00 — 29,341 12.9 4.0 1.00 —
Drug coverage 1,024,493 87.6 1.7 2.01 1.25–3.22 ∗ 197,282 87.1 4.0 2.40 1.17–4.89 ∗

Chronic condition associated
with benzodiazepine use

Anxiety 39,193 3.4 .9 1.81 .56–5.90 11,438 5.0 2.4 .60 .19–1.95
Depression 187,206 16.0 2.0 1.03 .62–1.73 43,212 19.1 5.2 .99 .50–1.98
Bipolar disorder 126,507 10.8 1.8 1.29 .67–2.51 41,092 18.1 5.3 1.46 .65–3.24
Psychotic disorder 63,964 5.5 1.2 1.78 .72–4.39 17,356 7.7 2.9 1.45 .55–3.82
Other psychiatric disorder 169,653 14.5 1.8 1.00 .63–1.59 60,337 26.6 5.7 1.81 1.02–3.21
Drug or alcohol abuse

or dependence 80,581 6.9 1.3 .88 .38–2.03 15,511 6.8 2.9 .48 .18–1.29
Seizure disorder 35,478 3.0 .9 2.59 .78–8.66 9,427 4.2 2.3 .72 .23–2.31

Age
≤64 203,427 17.4 2.1 1.17 .66–2.07 98,705 43.6 6.4 2.50 1.05–5.98 ∗

65–74 424,796 36.3 2.7 1.60 .91–2.79 39,549 17.5 4.4 .54 .23–1.28
75–84 420,648 36.0 2.3 1.40 .79–2.49 65,554 28.9 5.5 .94 .41–2.12
≥85 (reference) 120,408 10.3 1.4 1.00 — 22,816 10.1 3.2 1.00 —

Sex
Male (reference) 406,786 34.8 2.9 1.00 — 58,430 25.8 5.1 1.00 —
Female 762,494 65.2 2.9 1.08 .72–1.63 168,193 74.2 5.1 1.59 .88–2.89

Race
White (reference) 1,001,643 85.7 2.2 1.00 — 192,159 84.8 3.8 1.00 —
Black 107,378 9.2 1.9 1.40 .62–3.15 22,891 10.1 3.5 1.46 .66–3.26
Other 60,259 5.2 1.2 .98 .40– 2.40 11,574 5.1 2.3 1.09 .36–3.29

Income
<100% federal poverty level 

(FPL) 247,630 21.2 2.1 1.28 .76–2.18 50,483 22.3 4.6 .77 .38–1.56
100% to 149% FPL 199,379 17.1 1.8 .60 .39–.92 ∗ 46,553 20.5 5.0 .97 .45–2.09
150% to 199% FPL 150,219 12.8 1.8 .82 .48–1.39 40,583 17.9 4.8 1.37 .63–2.99
≥200% FPL (reference) 572,051 48.9 2.5 1.00 — 89,004 39.3 6.8 1.00 —

a Reference group: sedative-hypnotic benzodiazepine use
b Reference group: antianxiety benzodiazepine use
∗p<.05



various types of psychiatric condi-
tions, especially anxiety, also was
demonstrated. Benzodiazepines are
recommended for short-term treat-
ment of anxiety disorders (12,26). Al-
though gradually switching from
benzodiazepines to selective sero-
tonin-reuptake inhibitors (SSRIs) or
non–benzodiazepine anxiolytics is
recommended for long-term man-
agement of anxiety (18), the initial
and immediate relief of benzodi-
azepine therapy is still valuable. Fur-
thermore, although restricting access
to benzodiazepines is generally per-
ceived to reduce related risks (27), a
recent study suggests that policies re-
sulting in significant reductions in
benzodiazepine use in the elderly
population failed to decrease the inci-
dence of hip fracture (28).

Although this is the first study to
examine benzodiazepine utilization
and expenditures associated with
source of drug coverage, several study
limitations must be addressed. Be-
cause we were unable to assess the
2006 data after Part D was imple-
mented, we used the most current
MCBS data available (year 2002) at
the time of analysis. Therefore, our
data might not capture the actual use
of benzodiazepines and the full im-
pact of drug coverage because benzo-
diazepines were still covered by Med-
icaid and other drug coverage plans
back then. Also, prescribing trends
likely have changed since then.

The MCBS has notable limitations.
For one, the survey does not allow re-
liable daily dose estimates nor esti-
mates of duration of use. Several vari-
ables in the MCBS were not reliable
enough to provide information on
days’ supply and date of dispensing;
thus we could not assess issues such
as appropriateness of benzodiazepine
use in this population. We also could
not assess the barrier of drug copay-
ments to the beneficiaries, because
the MCBS data set lacks reliable data
on drug copayments. Furthermore,
we recognize that anxiety often oc-
curs with other psychiatric disorders,
including depression and other mood
disorders, and as such, anxiety may be
underdiagnosed and underreported
in MCBS data. The algorithms used
in assigning individuals to specific
condition categories were based on at

least one diagnosis regardless of
provider service; thus assignment to
condition categories may result in a
more heterogeneously defined clini-
cal population than one identified on
the basis of inpatient versus outpa-
tient claims or two or more diagnostic
claims. Nevertheless, the condition
categories are highly validated risk
adjusters (20).

In our subgroup analyses of the uti-
lization of potential benzodiazepine
substitutes, although we would have
liked to include selected antidepres-
sants, such as the SSRIs, as one of the
substitutes for the population using
antianxiety agents, the use of SSRIs is
driven by diagnoses of depression,
rather than anxiety, and therefore
would have dominated the study re-
sults. Furthermore, the indication of
anxiety disorders, including general-
ized anxiety disorder, panic disorders,
obsessive-compulsive disorder, and
posttraumatic stress disorder, were
not approved for most SSRIs, al-
though off-label use for these condi-
tions is common. Considering that
Food and Drug Administration ap-
proval of SSRIs for anxiety was given
between 2001 and 2003, our data
would have reflected off-label use.

Despite the discussed limitations,
this study provides a benchmark for
benzodiazepine utilization and ex-
penditures before implementation of
Part D. Future studies are needed to
examine benzodiazepine use after
Part D implementation to further ex-
plore how drug coverage in general,
and source in particular, influences
access to benzodiazepines. Additional
work is needed to analyze the impact
of drug coverage changes on discon-
tinuation of benzodiazepines as well
as of switching to more potent or
more expensive therapeutic substi-
tutes, including sedative-hypnotics,
antidepressants, and select antipsy-
chotics with sedative properties.

Conclusions
In 2002, 13.7% of Medicare benefici-
aries received at least one benzodi-
azepine, with a higher level observed
among those with anxiety and other
chronic mental health conditions.
Disabled persons and beneficiaries
with lower incomes used significantly
more benzodiazepines than other

beneficiaries. Sex and racial dispari-
ties also were associated with benzo-
diazepine use. Compared with having
no drug coverage, having drug cover-
age significantly increased the odds of
using potential substitute medica-
tions over benzodiazepines.
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