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The Medicare Modernization
Act (MMA) established pre-
scription drug coverage

through Medicare Part D starting in
2006 but specifically excluded cover-
age of benzodiazepines. As a result,
only patients with supplemental drug
insurance—through Medicaid or pri-
vate secondary insurance, for exam-
ple—have access to benzodiazepine
coverage. The exclusion of benzodi-
azepines from Medicare Part D plans
was eliminated by the Patient Protec-
tion and Affordable Care Act, but this
change will not take effect until 2013.
However, California’s state auditor
recently recommended that benzodi-
azepines be excluded from Medicaid
coverage in an effort to reduce budg-
et costs (1).

The MMA’s benzodiazepine exclu-
sion was based on studies showing
that benzodiazepine use by the elder-
ly increases the risk of falls and hip
fractures and worsens conditions
such as emphysema, urinary inconti-
nence, and depression (2). However,
when used appropriately, benzodi-
azepines are an effective, low-cost
treatment for anxiety. A major con-
cern regarding the MMA’s benzodi-
azepine exclusion was potential ad-
verse effects on patients with anxiety
disorders (3).

Few studies have examined the ef-
fect of implementation of the MMA
benzodiazepine exclusion. One study
of benzodiazepine use among nursing
home residents in states with varying
supplemental Medicaid coverage of
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Objective: The Medicare Modernization Act (MMA) specifically exclud-
ed benzodiazepines from Medicare Part D coverage starting in 2006;
however, benzodiazepines are an effective, low-cost treatment for anxi-
ety. This study evaluated the effect of the Medicare Part D benzodi-
azepine coverage exclusion among patients with new anxiety disorders.
Methods: The authors used a quasi-experimental cohort design to study
patients with new anxiety diagnoses from a large national health plan
during the first six months of 2005, 2006, and 2007. Logistic and zero-
truncated negative-binomial regression models using covered claims
for behavioral, medical, and pharmaceutical care linked with eligibility
files were used to estimate utilization and costs of psychotropic medica-
tion and health care utilization among elderly Medicare Advantage en-
rollees (N=8,397) subject to the MMA benzodiazepine exclusion and a
comparison group of near-elderly (ages 60–64) enrollees (N=1,657) of a
managed care plan. Results: Medicare Advantage enrollees diagnosed
in 2005 had significantly (p<.05) higher rates of covered claims for ben-
zodiazepines and all psychotropic drugs, lower rates of covered claims
for nonbenzodiazepines, and lower expenditures for psychotropic drugs
than enrollees diagnosed in 2006 and 2007. There were no significant
differences over time in utilization or expenditures related to psy-
chotropic medication among the comparison group. There also were no
significant changes over time in outpatient visits for behavioral care by
either cohort. Conclusions: Among elderly patients with new anxiety di-
agnoses, the MMA benzodiazepine exclusion increased use of nonben-
zodiazepine psychotropic drugs without substitution of increased be-
havioral care. Overall, the exclusion was associated with a modest in-
crease in covered claims for psychotropic medication. (Psychiatric Ser-
vices 63:637–642, 2012; doi: 10.1176/appi.ps.201100331)



benzodiazepines found that in the only
state without supplemental Medicaid
benzodiazepine coverage, use of ben-
zodiazepines declined but hip fracture
rates increased (4). However, the ef-
fects of the MMA’s exclusion on use of
benzodiazepines among nursing home
residents, who represent a small pro-
portion of benzodiazepine users, may
not be generalizable. Another study
found that prescriptions filled for ben-
zodiazepines by a national retail phar-
macy chain fell by 5% immediately af-
ter the MMA benzodiazepine exclu-
sion, and prescriptions filled for anti-
depressants and antipsychotics in-
creased by 7% and 18%, respectively
(5). However, the study did not evalu-
ate potential effects of substitution of
benzodiazepines by mental health
services and cannot account for benzo-
diazepine users who may have
switched pharmacies. Finally, no study
has examined the effect of the MMA
benzodiazepine exclusion on people
with anxiety disorders, the population
most likely to be adversely affected by
the policy’s implementation.

This study examined psychotropic
drug use, psychotropic drug costs,
and health care utilization among two
cohorts of older patients with anxiety
disorders—elderly patients enrolled
in Medicare Advantage and near-eld-
erly patients with managed care in-
surance—before and after the MMA
benzodiazepine exclusion. Before im-
plementation of Medicare Part D,
Medicare Advantage plans were one
of the few options available to
Medicare-eligible patients that pro-
vided prescription drug coverage; all
Medicare Advantage plans were sub-
ject to the MMA’ s categorical exclu-
sion of benzodiazepines. We limited
the sample to patients with new anxi-
ety diagnoses because we hypothe-
sized that the benzodiazepine exclu-
sion would affect their prescription
patterns more than those of patients
with established diagnoses of anxiety,
who may be less willing to switch
medications.

Methods
The study used behavioral care, gen-
eral medical, and pharmaceutical
claims from 2004 to 2007 that were
linked with eligibility files from a
large national health plan. We devel-

oped an intervention cohort of elder-
ly (age 65 or older) individuals drawn
from one of the health plan’s national
Medicare Advantage plans who were
not eligible for Medicaid. We devel-
oped a comparison cohort of near-
elderly (age 60 to 64) individuals from
one of the health plan’s national man-
aged care plans. Both cohorts had
prescription drug coverage before
and after the MMA’s implementation,
but benzodiazepine coverage was ex-
cluded for the intervention cohort af-
ter MMA implementation.

Within each cohort, we identified
patients with new anxiety diagnoses
during the first six months of 2005,
2006, and 2007. These patients were
identified by examining the behav-
ioral and medical claims for anxiety
diagnoses that included ICD-9-CM
codes 300.0, 300.00, 300.01, 300.02,
300.09, 300.21, 300.22, 300.23,
300.29, 300.3, 308.0, 309.24, 309.28,
and 309.81 (6). A new diagnosis was
defined as an index encounter claim
by an individual with no other en-
counter claims with anxiety diag-
noses in the prior six months (“wash-
out” period). Patients who did not
have continuous general medical, be-
havioral care, and pharmaceutical in-
surance coverage for at least six
months before and after the index
encounter were excluded. The final
intervention cohort had 8,397 indi-
viduals, and the final comparison co-
hort had 1,657 individuals.

The main outcomes were any use
and days’ supply of and total expendi-
tures for all psychotropic medications
and for classes of psychotropic med-
ication. Total expenditures included
the patients’ deductibles and copay-
ments plus plan reimbursement. Psy-
chotropic medications were subclas-
sified as benzodiazepines, antidepres-
sants, other anxiolytics, and other
medications listed by the American
Hospital Formulary System under
28.00: central nervous system (7). We
included all medications within the
following subclasses: barbiturates (28.
12.04 and 28.24.04), benzodiazepines
(28.12.08 and 28.24.08), antidepres-
sants (28.16.04), antipsychotic agents
(28.16.08), amphetamines (28.20.04),
and antimanic agents (28.28.00). We
also included buspirone, droperidol,
meprobamate, chloral hydrate, eszo-

piclone, ramelteon, zaleplon, and zol-
pidem from the subclass miscella-
neous anxiolytics, sedatives, and hyp-
notics (28.24.92) and atomoxetine
and selegiline from the subclass mis-
cellaneous central nervous system
agents (28.92.00).

Additional outcomes included out-
patient visits for behavioral care, any
hospitalizations related to benzodi-
azepine withdrawal, any hospitaliza-
tions related to inappropriate benzo-
diazepine use, and any emergency
department visits. Behavioral care
outpatient visits were defined by us-
ing the Current Procedural Terminol-
ogy procedure codes on the claim and
included psychiatric assessment or
evaluation, psychotherapy, psycho-
tropic medication management, elec-
troconvulsive therapy, and other psy-
chiatric services. Hospitalizations
were identified as potentially related
to benzodiazepine withdrawal if the
principal diagnosis was the ICD-9-
CM code for either drug withdrawal
(292.0), insomnia (307.4x, 327.0x,
780.52), delirium (293.x), nausea
(787.0x), malaise and fatigue (780.79),
seizures (345.0x, 345.1x, 345.9x, and
780.39), tachycardia (785.0), or hy-
pertension (401.xx, 405.xx) (8). Hos-
pitalizations were identified as poten-
tially related to inappropriate benzo-
diazepine use if the principal diagnosis
was the ICD-9-CM code for syncope
(780.2), depression (296.xx, 300.4, or
311), chronic obstructive pulmonary
disease (491.xx, 492.xx, or 496), uri-
nary incontinence (625.6 or 788.3x), or
fractures, including fracture of the hip
(820.xx or 81.40), wrist (814.xx), ankle
(824.x), and shoulder (812.00–812.02
and 812.10–812.12) (2).

Age and gender were obtained
from the eligibility files and used as
covariates. We also used ICD-9-CM
diagnoses from encounter claims dur-
ing the six-month washout period to
create indicators for comorbid psy-
chiatric conditions (substance use dis-
order, depression, and psychotic dis-
order) and general medical condi-
tions (arthritis, anemia, asthma, heart
failure, chronic obstructive pul-
monary disease, diabetes, ulcer or liv-
er problems, hypertension, malignant
cancer, paralysis or other neurological
disorders, obesity, peripheral vascular
disease, pulmonary circulation dis-
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ease, renal failure, valvular disease,
and weight loss) (9,10).

For statistical analyses, logistic re-
gression models were estimated for
any use of psychotropic medication
and health care utilization outcomes.
Two-part models were estimated for
the psychotropic medication expendi-
ture and days’ supply outcomes, with
logistic regression used to predict any
use and zero-truncated negative bi-
nomial regression used to predict ex-
penditures (or days’ supply) given use
of the psychotropic medications. All
of the regression models included an
indicator for the year (2005, 2006, or
2007) and were adjusted for gender,
age, age squared, and comorbid psy-
chiatric and general medical condi-
tions. Significance was determined as
p<.05.

To facilitate interpretation of the
estimates, we present the predicted
probabilities or expected values asso-
ciated with each covariate along with
normal-based standard errors, boot-
strapped with 2,000 replicate sam-
ples. SAS 9.1.3 was used for data
management and Stata 11 was used
for all statistical analyses. This study
was declared exempt from review by
the University of California, Los An-
geles, Institutional Review Board.

Results
Table 1 shows characteristics of both
cohorts. Because of the different age
restrictions placed on each cohort,
the intervention cohort was signifi-
cantly older than the comparison co-
hort (75.5 versus 61.9 years, respec-
tively). Hence, it had higher percent-
ages of women (79.0% versus 68.9%,
respectively) and individuals with a
medical comorbidity excluding hy-
pertension (65.7% versus 52.5%, re-
spectively) but a significantly lower
percentage of individuals with a psy-
chiatric comorbidity (23.4% versus
25.9%) than the comparison cohort.
The differences between the two
groups in rates of comorbid psychi-
atric illnesses were due primarily to
differences in rates of psychoses,
whereas the differences in comorbid
medical conditions were found for
nearly all conditions except oncologic
and rheumatologic conditions and
obesity.

The characteristics of the cohorts

over time were also compared (re-
sults not shown). In 2006 and 2007,
the intervention and comparison co-
horts were significantly older than in
2005, but the groups did not differ
significantly by gender or comorbid
psychiatric conditions. In 2005 and
2006, similar percentages of individu-
als in the intervention cohort had hy-
pertension (71.6% [N=1,922] and
72.4% [N=2,079], respectively) and
other comorbid general medical con-
ditions (67.3% [N=1,806] and 67.0%
[N=1,393], respectively). In the 2007
cohort, the rates of hypertension and
other comorbid general medical con-
ditions, though only slightly lower,
were significantly different (68.2%
[N=1,264] and 63.0% [N=1,167], re-
spectively). For the comparison co-

hort, rates of hypertension were high-
er in 2007 than in 2005 and 2006
(57.0% [N=276], 50.1% [N=324],
and 51.2% [N=269], respectively).

Significant differences were found
in predicted use over time of psy-
chotropic medication by the interven-
tion cohort (Table 2). Individuals di-
agnosed in 2005 had significantly
higher rates of covered claims for psy-
chotropic medication than those diag-
nosed in 2006 or 2007 (75.4% versus
45.9% and 50.0%, respectively); this
difference was largely due to signifi-
cant reductions in covered claims for
benzodiazepines (63.0% in 2005 ver-
sus .9% in 2006 and 1.3% in 2007).
Claims for nonbenzodiazepine psy-
chotropic medication by the interven-
tion cohort increased significantly,

PSYCHIATRIC SERVICES � ps.psychiatryonline.org � July 2012   Vol. 63   No. 7 663399

TTaabbllee  11

Characteristics of patients with new anxiety disorders in a Medicare plan 
(intervention) or a managed care plan (comparison)a

Intervention Comparison 
group group
(N=8,397) (N=1,657)

Characteristic N % N % p

Age (mean±SD) 75.5±6.1 61.9±1.1 <.001
Female 6,637 79.0 1,142 68.9 <.001
Any comorbid condition 7,534 89.7 1,310 79.1 <.001
Comorbid condition excluding hypertension <.001

None 2,322 27.7 617 37.2
Psychiatric only 556 6.6 170 10.3
General medical only 4,110 48.9 611 36.9
Psychiatric and general medical 1,409 16.8 259 15.6

Comorbid psychiatric condition 1,965 23.4 429 25.9 .03
Substance abuse 92 1.1 25 1.5 .15
Depression 1,585 18.9 296 17.9 .33
Psychosis 539 6.4 168 10.1 <.001

Comorbid general medical condition 7,292 86.8 1,218 73.5 <.001
General medical condition, 

excluding hypertension 5,519 65.7 870 52.5 <.001
Anemias 1,122 13.4 120 7.2 <.001
Rheumatoid arthritis or collagen

vascular disease 297 3.5 64 3.9 .52
Congestive heart failure 757 9.0 45 2.7 <.001
Chronic pulmonary disease 1,926 22.9 233 14.1 <.001
Diabetes 1,621 19.3 233 14.1 <.001
Hypertension 5,938 70.7 874 52.7 <.001
Hypothyroidism 1,288 15.3 220 13.3 .03
Ulcer or liver problem 87 1.0 32 1.9 .002
Lymphoma, tumor, or metastatic cancer 742 8.8 139 8.4 .56
Paralysis or other neurological disorder 769 9.2 58 3.5 <.001
Obesity 222 2.6 51 3.1 .32
Peripheral vascular disease 926 11.0 71 4.3 <.001
Pulmonary circulation disease 189 2.3 .14 .8 <.001
Renal failure 247 2.9 .15 .90 <.001
Valvular disease 662 7.9 95 5.7 .002
Weight loss 335 4.0 29 1.8 <.001

a Patients in the intervention group were elderly enrollees of Medicare Advantage, and patients in
the comparison group were near-elderly enrollees (ages 60–64) of a managed care plan.



from 40.3% in 2005 to 45.5% in 2006
and 49.5% in 2007. More specifically,
significant increases occurred in rates
of covered claims for antidepressants,
from 35.0% in 2005 to 39.6% in 2006
and 44.2% in 2007, and for anxiolyt-
ics, from 7.7% in 2005 to 9.7% in
2006 and 10.9% in 2007.

Significant differences also oc-
curred over time in predicted days’
supply of psychotropic drugs for the
intervention cohort (Table 2). Those
diagnosed in 2005 had significantly
higher days’ supply (N=124.9) of psy-
chotropic drugs than those diagnosed
in 2006 (N=66.0) or 2007 (N=76.1);
this difference was largely due to a
significant reduction in claims cov-
ered for benzodiazepine use. The
days’ supply of benzodiazepines were

much greater for those diagnosed in
2005 (N=71.1) than for those diag-
nosed in 2006 (N=1.1) and 2007
(N=1.5). Among those in the inter-
vention group with any use of psy-
chotropic drugs, the days’ supply of
all psychotropic drugs also signifi-
cantly declined between 2005
(N=163.5) and 2006 (N=139.4) and
2007 (N=148.2) (data not shown).
Among those in the intervention
group with any use of benzodi-
azepines, the days’ supply of benzodi-
azepines did not significantly differ in
2005 (N=112.9), 2006 (N=118.0),
and 2007 (N=120.8) (data not
shown). Days’ supply of nonbenzodi-
azepines among the intervention co-
hort significantly increased from 53.3
in 2005 to 64.9 and 74.6, respectively,

in 2006 and 2007. Significant increas-
es in days’ supply occurred specifical-
ly for antidepressants, from 43.4 in
2005 to 51.7 in 2006 and 59.3 in 2007,
and for anxiolytics, from 4.8 in 2005
to 7.3 in 2006 and 9.8 in 2007.

Significant differences also oc-
curred over time in predicted expen-
ditures for psychotropic drugs by the
intervention cohort (Table 2). Annual
covered expenditures for all psy-
chotropic drugs increased from $125
in 2005 to $129 in 2006, a nonsignifi-
cant increase, and to $154 in 2007, a
significant increase. Covered expen-
ditures for benzodiazepines were
greater among the 2005 cohort than
among the 2006 and 2007 cohorts
($35 versus $.50 and $.80). Expendi-
tures for nonbenzodiazepines by the
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Predicted outcomes of patients with new anxiety disorders, by study groupa

Intervention group Comparison group

2005 2006 2007 2005 2006 2007
(N=2,684) (N=2,872) (N=1,853) (N=485) (N=646) (N=526)

Outcome M SE M SE M SE M SE M SE M SE

Psychotropic drugsb

Any psychotropic drug 75.4 .8 45.9 .9∗∗∗ 50.0 .9∗∗∗ 74.6 2.4 74.4 1.8 77.7 2.1
Benzodiazepine 63.0 .9 .9 .2∗∗∗ 1.3 .2∗∗∗ 48.2 2.7 43.5 2.0 48.0 2.5
Nonbenzodiazepine 40.3 .9 45.5 .9∗∗∗ 49.5 .9∗∗∗ 59.2 2.6 59.7 1.9 57.9 2.5

Antidepressant 35.0 .9 39.6 .9∗∗∗ 44.2 .9∗∗∗ 51.6 2.6 52.3 2.0 53.3 2.5
Anxiolytic 7.7 .5 9.7 .6∗ 10.9 .6∗∗∗ 16.1 2.1 17.0 1.5 16.9 1.9

Days’ supply
Any psychotropic drug 124.9 2.3 66.0 1.8∗∗∗ 76.1 1.9∗∗∗ 183.2 12.1 178.8 8.6 179.2 9.5
Benzodiazepine 71.1 1.5 1.1 .3∗∗∗ 1.5 .3∗∗∗ 66.0 6.3 53.8 3.9 55.6 4.6
Nonbenzodiazepine 53.3 1.6 64.9 1.8∗∗∗ 74.6 1.9∗∗∗ 117.3 8.3 124.9 6.6 124.0 7.4

Antidepressant 43.4 1.4 51.7 1.5∗∗∗ 59.3 1.5∗∗∗ 91.7 6.6 95.8 5.1 99.3 6.1
Anxiolytic 4.8 .4 7.3 .5∗∗∗ 9.8 .7∗∗∗ 17.6 3.2 20.1 2.2 18.8 2.6

Total expenditures ($)
Any psychotropic drug 125.2 4.7 129.4 5.4 154.2 7.5∗∗ 438.4 41.6 463.7 32.4 381.4 31.9
Benzodiazepine 35.0 1.3 .5 .2∗∗∗ .8 .3∗∗∗ 67.1 13.6 38.7 4.1∗ 37.5 4.8
Nonbenzodiazepine 90.7 4.4 128.1 5.3∗∗∗ 153.3 7.4∗∗∗ 361.8 32.0 424.7 31.0 352.3 31.4

Antidepressant 57.8 2.6 78.7 3.1∗∗∗ 89.1 3.9∗∗∗ 243.5 21.3 267.9 18.3 267.9 23.1
Anxiolytic 11.2 1.1 19.7 1.7∗∗∗ 25.1 2.4∗∗∗ 63.6 12.8 84.2 10.6 50.2 7.7

Health care utilization (%)
Hospital stay related to

benzodiazepine withdrawal 16.1 .7 17.8 .7 15.4 .7 3.3 1.1 5.2 1.0 3.1 .8
Hospital stay related to inappro-

priate benzodiazepine use 10.6 .6 11.5 .6 11.0 .6 5.4 1.5 3.3 .7 2.6 .7
Any emergency visit 29.7 .8 31.1 .8 31.7 .8 17.1 2.0 13.2 1.4 19.0 2.1
Any behavioral outpatient visit 3.7 .4 3.8 .4 4.2 .4 24.2 2.3 23.8 1.7 20.6 2.0

a Patients in the intervention group were elderly enrollees of Medicare Advantage subject to the Medicare Part D benzodiazepine exclusion in 2006,
and patients in the comparison group were near-elderly (ages 60–64) enrollees of a managed care plan. Logistic regression models were estimated for
psychotropic drugs and health care utilization. Two-part regression models (logistic for occurrence and zero-truncated negative binomial for amounts)
were estimated for expenditure and days’ supply. Regressions controlled for gender, age, age squared, and comorbid psychiatric and medical condi-
tions. Significant findings reflect comparisons with the 2005 intervention group.

b Outcomes are reported in percentage of patients with covered claims for psychotropic drugs.
∗p<.05

∗∗p<.01
∗∗∗p<.001



intervention cohort increased signifi-
cantly, from $91 in 2005 to $128 in
2006 and $153 in 2007. Expenditures
for antidepressants ($58 in 2005 ver-
sus $79 in 2006 and $89 in 2007) and
anxiolytics ($11 in 2005 versus $20 in
2006 and $25 in 2007) also increased
significantly.

There were no significant changes
in use over time by the intervention
cohort in any of the measures of pre-
dicted health care utilization, includ-
ing hospital stays potentially related
to inappropriate benzodiazepine use
or benzodiazepine withdrawal, em-
ergency department visits, and out-
patient visits for behavioral care
(Table 2).

For the comparison cohort, there
were marginally significant declines
in benzodiazepine expenditures, from
$67 in 2005 to $39 in 2006 (p=.044)
and $38 in 2007 (p=.051). Expendi-
tures for psychotropic drugs overall
and for non-benzodiazepine psy-
chotropic drugs, antidepressants, and
anxiolytics were not significantly dif-
ferent from 2005 to 2007. Rates of
claims covered or days’ supply for all
psychotropic drugs as well as for ben-
zodiazepines, nonbenzodiazepine psy-
chotropic drugs, antidepressants, and
anxiolytics did not significantly
change over time. There were no sig-
nificant changes over time in any
measure of health care utilization, in-
cluding hospital stays potentially re-
lated to inappropriate benzodiaze-
pine use or benzodiazepine with-
drawal, emergency department visits,
and outpatient visits for behavioral
care.

Discussion
Prior studies of drugs and out-of-
pocket payments (copayments) show
that individuals faced with higher lev-
els of copayment reduce their gener-
al utilization of drugs (11), although
individuals are less likely to reduce
use of a drug for a chronic condition
than other drugs (12). Population-lev-
el analyses also have not always ob-
served reductions in psychotropic
drug utilization as a result of higher
copayments, possibly because of oth-
er competing factors (13). Nonethe-
less, prior efforts to regulate use of
benzodiazepines suggest that many
individuals who appropriately use

benzodiazepines go without treat-
ment when restrictions are imposed.
When New York’s Medicaid system
implemented triplicates for benzodi-
azepines in 1989, benzodiazepine use
was reduced by 50% and was only
partially (10%) offset by substitution
by anxiolytic drugs (14–16). Eighteen
months after a temporary ban on tri-
azolam was implemented in the Unit-
ed Kingdom, 45% of chronic and
66% of intermittent users stopped
using benzodiazepines altogether,
even though other benzodiazepines
were available by prescription (17).

In this study of elderly patients
with new anxiety diagnoses enrolled
in Medicare Advantage, the benzodi-
azepine exclusion implemented by
the MMA resulted in increased use
and days’ supply of nonbenzodi-
azepine psychotropic medications but
in decreased use and days’ supply of
psychotropic medications overall.
The decline in covered claims for psy-
chotropic medication following the
implementation of the MMA may re-
flect an overall reduction in treatment
of anxiety, given that we did not find
evidence that outpatient behavioral
care use had increased to substitute
for psychotropic medications. De-
spite the reduction in overall use of
psychotropic medication by the inter-
vention group, their expenditures for
psychotropic medication increased.
Even if implementation of the MMA
reduced inappropriate benzodiaze-
pine use, any reductions achieved did
not result in reduced hospitalizations
or emergency department visits and
were accompanied by slightly higher
medication expenditures.

There are several limitations to this
study. Because the data were restrict-
ed to paid claims, we could not meas-
ure benzodiazepine use paid for by
patients completely out of pocket. As
a result, the reductions in psychotrop-
ic drug use we observed could have
been offset by unobserved benzodi-
azepine use paid for completely out
of pocket. However, if patients had
paid for substantial benzodiazepine
use out of pocket, the overall pharma-
ceutical costs after Part D implemen-
tation would have been even higher.

Our study does not have clinical
data to determine whether treatment
outcomes changed as a result of Part

D implementation. Additional studies
could help elucidate this issue. An-
other limitation of administrative
claims without clinical data is that
anxiety and related conditions may
not have been coded. As a result, it is
possible that our sample of individu-
als with new anxiety disorders may
not reflect the entire population of
such individuals or that we included
individuals with chronic anxiety disor-
der. Future studies that have clinical
information could help determine
whether use or costs of medication
among individuals with uncoded new
anxiety disorders differ substantially
from that of individuals with coded
new anxiety disorders. Because indi-
viduals with chronic anxiety disorder
are less likely to switch medications,
we may have overestimated the de-
gree to which antidepressants or oth-
er anxiolytics have been used as sub-
stitutes for benzodiazepines since im-
plementation of the MMA.

It is possible that outpatient med-
ical visits could have increased in re-
sponse to the change in benzodi-
azepine coverage. Unfortunately, we
did not have access to data to evaluate
this possibility, and future studies
could help determine if such an effect
occurred. We examined patients with
Medicare Advantage insurance, and it
is possible that our findings may not
generalize to the Medicare fee-for-
service population. However, Medi-
care fee-for-service patients had little
prescription drug coverage before
Medicare Part D, which makes it dif-
ficult to study this issue in the larger
Medicare fee-for-service population.

Our control cohort was smaller
than our intervention cohort, which
made it more difficult to detect sig-
nificant differences in their use of and
expenditures for psychotropic med-
ications over time. However, the
point estimates for the comparison
cohort suggest that because the rates
and amounts of use and expenditures
were generally stable over time, the
lack of significant differences was not
due to low statistical power. The com-
parison cohort also had more use of
psychotropic drugs than the interven-
tion cohort, which raises the concern
of whether secular time trends would
have been the same. However, the
comparison cohort and the interven-
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tion cohort did not significantly differ
in the rates of depression or sub-
stance use disorder. The only differ-
ence between the cohorts occurred in
rates of psychosis diagnoses, which
were likely due to the age differences.

Conclusions
Although the MMA’s benzodiazepine
exclusion may have improved care for
older Medicare patients without anxi-
ety disorders who were using benzo-
diazepines, it was associated with in-
creased overall prescription costs and
with reduced treatment of older
Medicare patients with anxiety. These
findings suggest that states seeking to
reduce budget costs through restric-
tions of benzodiazepines may actually
increase overall costs. It will be im-
portant to evaluate whether these
changes persist after benzodiazepines
are made available in 2013 through
Medicare Part D.
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