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ABSTRACT

Objective Benzodiazepines were excluded from Medicare
Part D coverage since its introduction in 2006. Part D
expanded coverage for benzodiazepines in 2013. The
objective was to examine the impact of Medicare Part D
coverage expansion on the utilisation and financial burden
of benzodiazepines in older adults.

Design Interrupted time series with a control group.
Setting Nationally representative sample.

Participants 53150468 users of benzodiazepines and
21749749 users of non-benzodiazepines (an alternative
therapy) from the Medicare Current Beneficiary Survey
between the pre-expansion (2006-2012) and post-
expansion (2013-2017) periods.

Intervention Medicare Part D coverage expansion on
benzodiazepines.

Primary and secondary outcome measures Annual rate
of benzodiazepines and non-benzodiazepines, average
number of benzodiazepines and non-benzodiazepines
and average cost of benzodiazepines and non-
benzodiazepines.

Results After Medicare Part D coverage expansion,

the level of the annual rate of benzodiazepines

increased by 8.20% (95% CI: 6.07% to 10.32%) and

the trend decreased by 1.03% each year (95% Cl:
—1.77% to —0.29%). The trend of the annual rate of
non-benzodiazepines decreased by 0.72% each year
(95% Cl: —1.11% to —0.33%). For the average number

of benzodiazepines, the level increased by 0.67 (95%

Cl: 0.52 to 0.82) and the trend decreased by 0.10 each
year (95% Cl: —0.15 to —0.05). For the average number of
non-benzodiazepines, the level decreased by 0.11 (95%
Cl: —0.21 to —0.01) and the trend decreased by 0.04
each year (95% Cl: —0.08 to —0.01). No significant level
and trend changes were identified for the average cost of
benzodiazepines and non-benzodiazepines.

Conclusions After Medicare Part D coverage expansion,
there was a sudden increase in the utilisation of
benzodiazepines and a decreasing trend in the long-term.
The increase in the utilisation of benzodiazepines did not
add a financial burden to older adults. As an alternative
therapy, the utilisation of non-benzodiazepines decreased
following the coverage expansion.

,' Jing Yuan,? Chelsea Dezfuli,’ Z Kevin Lu®

Strengths and limitations of this study

» The first study to examine the effects of Medicare
Part D coverage expansion on benzodiazepines.

» Included both Part D claims and self-reported other
prescription events from multiple payers.

» Used a quasi-experimental design of interrupted
time series with a control group of those without
Part D coverage.

» Non-Part D prescription events are self-reported
which might not be complete.

INTRODUCTION

Medicare Part D, the voluntary prescription
drug benefit programme, was introduced
in 2006 to alleviate some of the financial
burdens of prescription drugs for Medicare
beneficiaries. Certain classes of medications,
however, were excluded from Part D coverage
by the Medicare Prescription Drug, Improve-
ment and Modernization Act. Standard Part
D plans were not allowed to cover medica-
tions prescribed for anorexia, weight loss,
weight gain, symptomatic relief of cough
and colds, hair growth as well as barbiturates
and benzodiazepines." Among the excluded
medications, benzodiazepines are commonly
used, especially in older adults.” Benzodi-
azepines were excluded from the Part D
coverage because of the increased risks of
falls, hip fractures and worsened conditions
like depression and urinary incontinence in
older adults.® However, this class of medica-
tions is a low cost and effective pharmacolog-
ical treatment if used appropriately. To access
benzodiazepines with the exclusion in place,
Medicare beneficiaries need to have Part D
plans with enhanced alternative coverage,
have  supplemental prescription drug
coverage (such as Medicaid, Veterans Affairs
or private insurance) or pay out-of-pocket.*
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Since the start of Medicare Part D in 2006, the exclu-
sion of benzodiazepine coverage has raised significant
concerns. The coverage exclusion has limited patient
access to and increased the financial burden of a widely
used class of medications.”” The Medicare Improvement
for Patients and Providers allowed Medicare to cover
benzodiazepines when used for medically accepted indi-
cations starting in 2013.°

Benzodiazepines are a class of prescription medications
that can provide rapid relief for many psychiatric disorders
including anxiety and insomnia.’ ' This class is among the
most commonly used psychiatric medications.'' Common
benzodiazepines include alprazolam, clonazepam, diaz-
epam, lorazepam and temazepam. Benzodiazepines are
fast-acting and provide immediate relief.'”” However,
they have more risks when used long-term."”” Continued
use of benzodiazepines can lead to dependence and
worsening of symptoms.'* '° The popular use of benzo-
diazepines is of concern in older adults because of the
increased sensitivity.' Non-benzodiazepines (Z-drugs)
can be considered as an alternative treatment option in
certain disease states when benzodiazepines are not avail-
able or not appropriate.'” This class is similar to benzo-
diazepines in terms of effectiveness, safety and cost.'” '
Common non-benzodiazepines include eszopiclone, zale-
plon and zolpidem. Different from benzodiazepines,
non-benzodiazepines were not excluded from Medicare
Part D coverage.

After the introduction of Medicare Part D in 2006,
when benzodiazepines were excluded from coverage, the
utilisation of benzodiazepines was reduced but the utili-
sation of non-benzodiazepines was increased.” However,
the impact of Medicare Part D coverage expansion in
2013 on the utilisation of benzodiazepines has yet to
be determined. Although the rates of benzodiazepine
prescriptions have been reported for years after 2013 in
the literature, the overall trend of the utilisation of benzo-
diazepines remained unknown among older adults.' *
No current literature has examined the impact of the
benzodiazepine coverage expansion on the utilisation of
non-benzodiazepines as an alternative therapy. In addi-
tion, there is currently no study assessing the financial
burden of benzodiazepines and non-benzodiazepines
before and after Medicare Part D coverage expansion.
Therefore, to fill these gaps identified in the literature,
this study aimed to examine the impact of Medicare Part
D coverage expansion on the utilisation and financial
burden of benzodiazepines and non-benzodiazepines (an
alternative therapy) in older Medicare beneficiaries.

METHODS

Data source

This study used data from the Medicare Current Bene-
ficiary Survey (MCBS) from 2006 to 2017. The MCBS is
a multipurpose survey that is nationally representative of
the Medicare population. Some goals of the MCBS are to
determine sources of payment for all Medicare services,

to trace health outcomes over time and to assess the
impacts of Medicare programme changes. The MCBS was
an appropriate data source for this study because both
Medicare Part D prescription events and self-reported
non-Part D prescription events were collected. It also
collected detailed information on the source of payments
from Medicare, beneficiary out-of-pocket and supple-
mental insurance.

Study design

This study used the quasi-experimental design of inter-
rupted time series. The trend of the utilisation and finan-
cial burden of benzodiazepines and non-benzodiazepines
were plotted and compared before and after the coverage
expansion. Beginning in 2013, benzodiazepines were
covered under Medicare Part D. The pre-expansion
period was 2006-2012 and the post-expansion period was
2013-2017 in this study.

Control group

The treatment group was composed of Medicare benefi-
ciaries aged 65 years or older with Part D coverage; while
the control group was composed of Medicare benefi-
ciaries aged 65 years or older without Part D coverage.
The benzodiazepine coverage expansion has an impact
on individuals in the treatment group but no impact on
those in the control group. The inclusion of the control
group could reduce the threat to internal validity due to
history.

Alternative treatment

Non-benzodiazepines can be considered as an alternative
treatment option when benzodiazepines are not avail-
able or not appropriate. During the whole study period,
non-benzodiazepines are covered under Medicare Part
D. In the pre-expansion period, when benzodiazepines
were excluded from Medicare Part D coverage, clinicians
could prescribe non-benzodiazepines as an alternative
therapy for patients with no access to benzodiazepines.
In the post-expansion period, both benzodiazepines and
non-benzodiazepines were covered under Medicare Part
D.

Measurement

Prescriptions ~ of  benzodiazepines  and  non-
benzodiazepines were measured by Medicare Part D
prescription events and self-reported non-Part D prescrip-
tion events. The total prescription costs were categorised
into Medicare costs, out-of-pocket costs and other costs.
Medicare administrative data were used to determine
Part D coverage. The rate and average number were used
to indicate the utilisation and the average cost was used
to indicate the financial burden of benzodiazepines and
non-benzodiazepines. The annual prescription rate was
measured by the total number of individuals who had
any prescriptions divided by the total number of indi-
viduals in a given year. The annual average prescription
number was measured by the total number of prescrip-
tions divided by the total number of individuals in a given
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Table 1 Continued

Non-benzodiazepines (alternative therapies)

Benzodiazepines

Pre-expansion Post-expansion

Post-expansion

Pre-expansion

Without
Part D

Without
Part D

Without

With Part Part D

Without

With Part PartD

With

With

(control)

Part D

(control)

Part D

(control)

(control)

D

% % P value
20.32

19.87

P value

%
22.25

%

% % P value
25.48

19.89

% P value

23.76

%
23.83

23.57

Non-metropolitan

0.0389 0.0733

0.4455

0.0003

Census region

15.26
13.10

18.15

14.71

1€)E5l
17.72
42.54
20.43

1556
20.33

42.29

18.60
22.31

13.92
28.12

15.12
20.97
43.52

Northeast
Midwest
South
West

19.99
41.38
20.49

23.84
41.31

40.09

41.83
17.27

43.15

31.55

20.13

21.83

14.81

20.39

year. The annual average prescription cost was measured
by the total prescription costs divided by the total number
of individuals in a given year.

Statistical analysis

Demographic and socioeconomic characteristics of users
of benzodiazepines and non-benzodiazepines during
the pre-expansion and post-expansion periods were
compared between those with and without Medicare Part
D coverage using % tests. Segmented regression anal-
yses were used in the interrupted time series design to
examine the impact of Medicare Part D coverage expan-
sion. The annual rate, average number and average cost of
benzodiazepines and non-benzodiazepines were plotted
in graphs. Regression lines were fitted and compared
between the pre-expansion and post-expansion periods.
Both the level change and trend change (slope change)
were estimated to examine the immediate and sustained
effects of the coverage expansion. Survey sampling
weights were applied to generate national estimates.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research. The lack of involvement is compliant
with the data protection laws.

RESULTS

This study included 53150468 older adults who used
benzodiazepines and 21749749 older adults who used
non-benzodiazepines. The majority of users of benzodiaz-
epines and non-benzodiazepines were aged 65-74 years,
women and non-Hispanic white. Among users of benzo-
diazepines, 27077542 (50.95%) were included in the pre-
expansion period and 26072926 (49.05%) were included
in the post-expansion period. Those with Part D coverage
were significantly different from those without Part D
coverage in gender, race, education, marital status and
income (table 1). Among users of non-benzodiazepines,
13979845 (64.28%) were included in the pre-expansion
period and 7769904 (35.72%) were included in the post-
expansion period. The distributions of age, residence
and census region were similar between those with and
without Part D coverage (table 1).

Annual rate

For the annual rate of benzodiazepines, the trend
was stable during the pre-expansion period. After the
coverage expansion, the rate increased suddenly from
10.14% in 2012 to 16.86% in 2013. During the post-
expansion period, there was a decreasing trend. In the
control group, the trend was stable during the whole
study period (figure 1). After including the control
group, the level increased by 8.20% (95% CI: 6.07% to
10.32%) in 2013 and the trend decreased by 1.03% each
year (95% CI: -1.77% to -0.29%) (table 2). For different
types of prescription events, Part D events accounted for
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(C) average number of benzodiazepines; (D) average number of non-benzodiazepines; (E) average cost of benzodiazepines; (F)

average cost of non-benzodiazepines.

a small proportion during the pre-expansion period but
a large proportion during the post-expansion period
(figure 2). The level of Part D events increased by 14.62%
(95% CI: 12.50% to 16.73%) in 2013, the trend of Part
D events decreased by 1.10% each year (95% CI: -1.83%
to =0.37%), and the level of non-Part D events decreased
by 5.08% (95% CI: -6.89% to —3.27%) in 2013 (table 3).

When assessing the annual rate of non-benzodiazepines,
there was an increasing trend during the pre-expansion
period. After the coverage expansion, there was a reduc-
tion in the rate from 6.93% in 2012 to 5.64% in 2013.
There was a decreasing trend during the post-expansion
period. In the control group, the trend was stable during
the whole study period (figure 1). After including the
control group, the trend decreased by 0.72% each year
(95% CI: -1.11% to -0.33%) (table 2). For different types
of prescription events, Part D events accounted for a large
proportion during the whole study period (figure 2).

The trend of Part D events decreased by 0.77% each year
(95% CI: -1.18% to —0.37%) (table 3).

Average number

For the annual average number of benzodiazepines, the
trend was stable during the pre-expansion period. After
the coverage expansion, the average number increased
suddenly from 0.55 in 2012 to 1.09 in 2013. During the
post-expansion period, there was a decreasing trend. In
the control group, the trend was stable during the whole
study period (figure 1). After including the control group,
the level increased by 0.67 (95% CI: 0.52 to 0.82) in 2013
and the trend decreased by 0.10 each year (95% CI: -0.15
to —0.05) (table 1). For different types of prescription
events, Part D events accounted for a small proportion
during the pre-expansion period but a large proportion
during the post-expansion period (figure 2). The level of
Part D events increased by 0.77 (95% CI: 0.66 to 0.87) in
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Table 2 Change in the annual rate, average number and average cost of benzodiazepines and non-benzodiazepines before

and after Medicare Part D coverage expansion

Annual rate Average number Average cost
B 95% Cl B 95% CI B 95% Cl
Benzodiazepines
Intercept 8.44 7.54 10 9.35 0.42 0.36t00.49 10.12 1.10t0 19.13
Year —-0.06 -0.26 t0 0.14 0.00 —0.02 to 0.01 1.82 —-0.20 to 3.83
Expansion -1.34 -2.85t00.16 -0.07 -0.18t00.03 -1.59 -16.55t013.36
Year after expansion 0.35 -0.17 t0 0.87 -0.01 -0.05t00.03 -4.68 -9.86 to 0.50
Part D 2.76 1.47 to0 4.04 0.20 0.11 t0 0.30 4.29 -8.47 t0 17.04
Year xPart D -0.03 —-0.31t0 0.26 0.00 -0.02t00.02 -1.07 -3.93t0 1.78
Expansion xPart D (level change) 8.20 6.07 to 10.32 0.67 0.52100.82 -2.09 -23.24to 19.06
Year after expansion xPart D (trend -1.03 -1.77 t0 0.29 -0.10 -0.15t0 0.05 2.97 -4.36 to 10.29
change)
Non-benzodiazepines (alternative therapies)

Intercept 3.34 2.85t0 3.82 0.13 0.09t0 0.17  18.79 13.96 to 23.63
Year 0.00 —-0.11 to 0.11 0.00 —0.01 to 0.01 -0.21 -1.30t0 0.87
Expansion -0.23 -1.08 to 0.57 0.01 —0.06 to 0.08 4.97 -3.04 to 12.99
Year after expansion -0.07 -0.35t0 0.20 -0.03 -0.06t00.08 -3.25 -6.02 to 0.47
Part D 2.13 1.44 to 2.81 0.11 0.05t0 0.17 5.67 -1.17 to 12.50
Year xPart D 0.19 0.04 t0 0.35 0.03 0.01t00.04 -1.26 -2.78t0 0.27
Expansion xPart D (level change) -0.61 —-1.75 to0 0.52 -0.11 —-0.21 to0 0.01 -6.73 —-18.07 to 4.60
Year after expansion xPart D (trend -0.72 -1.11t0 0.33 -0.04 -0.08 to 0.01 2.66 -1.27 t0 6.59

change)

2013 and the trend decreased by 0.04 each year (95% CI:
-0.08 to —-0.01) (table 2).

When assessing the annual average number of non-
benzodiazepines, there was an increasing trend during
the pre-expansion period. After the coverage expansion,
there was a reduction in the average number from 0.47 in
2012 to 0.34 in 2013. There was a decreasing trend during
the post-expansion period. In the control group, the trend
was stable during the whole study period (figure 1). After
including the control group, the level decreased by 0.11
(95% CI: -0.21 to =0.01) in 2013 and the trend decreased
by 0.04 each year (95%CI: -0.08 to -0.01) (table 1).
For different types of prescription events, Part D events
accounted for a large proportion during the whole study
period (figure 2). No significant level and trend changes
were identified in Part D and non-Part D events (table 2).

Average cost

For the annual average cost of benzodiazepines and non-
benzodiazepines, the trends were stable during the whole
study period, except for some outliers. Similar trends were
observed in the control groups (figure 1). No significant
level and trend changes were identified after including
the control groups (table 1). For different sources of
payment, the major source was Medicare followed by
beneficiary out-of-pocket and others, during the whole
study period (figure 2). No significant level and trend

changes were identified in Medicare, out-of-pocket and
other costs (table 2).

DISCUSSIONS

Medicare Part D coverage expansion increased the util-
isation of benzodiazepines. From 2012 to 2013, the rate
increased by 8.20% and the average number increased
by 0.67, driven by the increase in Part D events. However,
the increasing effect did not last long. After the coverage
expansion, the rate decreased by 1.03% and the average
number decreased by 0.10 each year, driven by the reduc-
tion in Part D events. Even though the long-term trend
is decreasing, the utilisation of benzodiazepines in the
post-expansion period was still higher than that in the
pre-expansion period. The immediate increasing effect
found in this study is similar to previous studies. Albrecht
et al found that among older adults with insomnia, the
prescription rate of benzodiazepines increased from 1.1%
in 2012 to 17.6% in 2013." Maust et al found that among
older Medicare Advantage enrollees, there was a sudden
increase in the monthly proportions of benzodiazepines
from lower than 1% in 2012 to around 6% in 2013.*" The
sustained decreasing effect found in this study is different
from previous studies. Maust et al found that there was a
stable trend in the monthly proportions of benzodiaze-
pines after 2013 among older adults enrolled in Medicare
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Advantage plans.”’ This might be because of differences
in study populations. This study included older adults
with Medicare Advantage Part D or stand-alone Part D
plans. In addition, this study identified a transition in the
types of prescription events from non-Part D events to
Part D events following the coverage expansion.

The coverage expansion did not increase the financial
burden of benzodiazepines among older adults. After the
coverage expansion, the annual average cost of benzodi-
azepines did not change in both short and long terms and
by different sources of payment. Given the increase in the
utilisation of benzodiazepines, the cost of each prescrip-
tion is lower in the post-expansion period. This might be
because more generic drugs are used under Medicare.
To our knowledge, this study is the first to examine the
impact of Medicare Part D coverage expansion on the
financial burden of benzodiazepines.

The coverage expansion reduced the utilisation of
non-benzodiazepines. From 2012 to 2013, the average
number decreased by 0.11. After the coverage expan-
sion, the rate decreased by 0.07 and the average number
decreased by 0.04 each year. Because benzodiazepines
are covered under Medicare Part D after the coverage
expansion, non-benzodiazepines are less likely to be
used as an alternative therapy. In addition, the coverage
expansion has no impact on the financial burden of
non-benzodiazepines. As far as we know, this is the first
study to examine the impact of Medicare Part D coverage
expansion on non-benzodiazepines.

Through the expansion of Part D coverage, the inap-
propriate use, misuse and abuse of benzodiazepines
might increase. This is a special concern in older adults
because of the
delirium, falls,

increased risk of cognitive impairment,
. 91
fractures and motor vehicle crashes.?
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Table 3 Change in the annual rate, average number and average cost of benzodiazepines and non-benzodiazepines before
and after Medicare Part D coverage expansion by different sources

Benzodiazepines

Non-benzodiazepines
(alternative therapies)

B 95% ClI B 95% ClI
Annual Rate
Part D events
Level change 14.62 12.5t0 16.73 -0.57 —-1.75 to 0.61
Trend change -1.10 -1.83t0 0.37 -0.77 -1.18t0 0.37
Non-Part D events
Level change -5.08 —-6.89 to 3.27 0.18 —-0.59 to 0.96
Trend change -0.28 —-0.91 t0 0.35 0.13 —-0.14 10 0.40
Average number
Part D events
Level change 0.77 0.66 to 0.87 -0.11 -0.22 t0 0.01
Trend change -0.04 —0.08 to 0.01 -0.02 —0.06 to 0.02
Non-Part D events
Level change -0.02 -0.15t0 0.11 -0.01 —-0.06 to 0.04
Trend change -0.05 —-0.09 to 0.01 0.01 —-0.01 to 0.02
Average cost
Medicare costs
Level change -3.29 -24.62 to 18.05 -6.50 -17.22 to 4.22
Trend change 3.30 -4.10 to 10.69 3.15 -0.57 to 6.86
Out-of-pocket costs
Level change 1.39 -18.37 t0 21.15 -6.02 -16.05 to 4.01
Trend change 4.22 -2.63to 11.06 3.09 —-0.39 to 6.56
Other costs
Level change 3.03 —-17.46 to 23.53 -4.16 -14.35 to 6.04
Trend change 4.82 -2.28t0 11.92 2.92 —-0.61 t0 6.45

After the coverage expansion, Maust ¢t al found that the
rates of overdose and fall-related injury increased signifi-
cantly in adults 80 years and older.”’ In older adults, the
use of benzodiazepines might exacerbate certain disease
states like dementia, a history of falls and kidney disease.*”
Concurrent use of benzodiazepines with opioids and
central nervous system agents could increase the risk of
overdose, falls and fracture in older aduls.?

Both healthcare providers and patients play active
roles in the appropriate use of benzodiazepines. Physi-
cians and other prescribers should involve patients in
the discussion on the benefits and risks of using benzo-
diazepines and the possibility of inappropriate use,
misuse and abuse. Special attention should be paid to
educate patients on the safety of long-term use of benzo-
diazepines. Pharmacists can provide medication therapy
management services to help older adults better use
benzodiazepines. During the consultation, pharmacists
should review potential drug-—disease and drug-drug
interactions of benzodiazepines and recommend depre-
scribing if necessary. The coverage expansion increased
the utilisation of benzodiazepines in older adults with no
additional financial burden. However, inappropriate use,

misuse and abuse of benzodiazepines are associated with
higher healthcare utilisation and financial burden in the
long term. Patients should be actively involved in clinical
decision-making and exploring non-pharmacological
and alternative treatments to benzodiazepines.

The goal of Part D coverage expansion was to alleviate
some of the financial burdens Medicare beneficiaries
might have faced in accessing and using benzodiazepines.
The coverage expansion led to an increase in access to
and utilisation of benzodiazepines. The financial burden
of benzodiazepines remained unchanged. However, the
coverage expansion led to a reduction in the utilisation
of non-benzodiazepines. It is of great significance to
consider the clinical consequences and economic impact
of a policy change. This study could inform decision-
makers at the Centers for Medicare and Medicaid Services
on future policy decisions in the expansion of Part D
coverage to other excluded medications. For example,
weight loss medications could reduce the risk of diabetes
and generate cost savings, but are excluded from Part
D coverage.”* There are clinical and economic benefits
to cover weight loss prescriptions under Medicare Part
D. A comprehensive policy evaluation like this study is
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warranted to consider potential coverage expansion on
other excluded medications.

Limitations

Some limitations should be considered when interpreting
the study findings. First, non-Part D prescription events
are self-reported which might not be complete. Respon-
dents of the MCBS are asked to save healthcare-related
paperwork and provide medication bottles, containers
or bags during the interview. Thus, the impact should
be minimal. Second, the MCBS data in 2014 are not
released because of sampling and data collection issues.
The MCBS has been continuously conducted for over 25
years. Even though the data in 2014 is not available, this
study is still able to examine the long-term effect of the
coverage expansion by including years after that. Third,
the control group of older Medicare beneficiaries without
Part D coverage might not be the best. The control group
is not subject to the coverage expansion. However, it is
not comparable to the treatment group in all aspects.

CONCLUSIONS

After Medicare Part D coverage expansion, there was a
sudden increase in the utilisation of benzodiazepines
and a decreasing trend in the long term. The increase in
the utilisation of benzodiazepines did not add a financial
burden to older adults. As an alternative therapy, the util-
isation of non-benzodiazepines decreased following the
coverage expansion. Given the increase in the utilisation
of benzodiazepines, healthcare providers and patients
should minimise the potential for inappropriate use,
misuse and abuse. For future policy decisions, both the
clinical consequences and economic impact should be
carefully evaluated. This study could inform the Centers
for Medicare and Medicaid Services to make Part D
coverage decisions on other excluded medications.
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