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Abstract
Background—Medication use among Medicare beneficiaries has increased and adherence has
improved since the implementation of the Medicare Part D prescription drug benefit in 2006.
However, the structure of the benefit, particularly, the coverage gap, is still problematic. It is
critical to understand how beneficiaries with coexisting conditions respond to the coverage gap
and whether their response differs by type of medications.

Aims of the Study—The paper aims to evaluate the effects of Medicare Part D’s coverage gap
on drug regimens among beneficiaries with coexisting depression and heart failure (HF).

Methods—Drug utilization patterns of a 5% random sample of Medicare Part D beneficiaries
with depression and HF in 2007 were observed. We compared drug use pattern pre and post
coverage gap among three groups: no coverage, generic coverage, and full coverage due to low-
income subsidies (LIS) and used propensity score weighting to adjust for difference across groups.

Results—Beneficiaries with some drug coverage in the gap were more likely to enter the gap:
82% for LIS, 79% for generic-only and 58% for no coverage. Beneficiaries without drug coverage
reduced their use of antidepressants by 5.0% (95% CI 1.7%-8.2%), and HF drugs by 9.4% (95%
CI 7.2%-11.5%) after they entered the coverage gap. Those with generic coverage cut their brand-
name drugs more than generic drugs but did not shift to generic drugs. However, adherence to
antidepressants did not change; adherence to HF drugs reduced slightly, 2.5% (95% CI
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1.2%-3.7%) in the no-coverage group and 2.6% (95% CI 1.3%-3.9%) in the generic-coverage
group.

Conclusions—The coverage gap was associated with a modest reduction in number of
prescriptions filled for depression and HF but it was not associated with a significant effect on
adherence.

Implications for Health Policy—We found that beneficiaries with coexisting depression and
HF were less likely to reduce their drug use than beneficiaries in general. In addition, the gap was
not associated with a large reduction in adherence. It suggests that concerns about the coverage
gap’s harmful effects on medication adherence, or comorbidities might be overstated.

Implications for Further Research—Further studies on how people make medication use
decisions in the face of changes in benefits and how the coverage affects non-drug medical
outcomes are warranted.

Depression is a common and disabling mental disorder with the leading cause of disability.1

Approximately 10% of American adults, or about 19 million of people suffer from
depression every year,2 and 50 to 85% of people with depression will experience recurrent
episode during their life time.3 Although available pharmacotherapies are known to be
effective to alleviate symptoms and decrease recurrent episodes of depression, less than half
of people with depression maintain antidepressant pharmacotherapy.2, 3 Depression affects
13% of US Medicare beneficiaries aged 65 and older and depression often coexists with
other chronic physical conditions among older adults. For example, depression affects up to
40% of patients with heart failure.4 Coexisting depression reduces adherence with
recommended care, increases healthcare costs and morbidity and even mortality.5, 6–11

Heart failure (HF) affects over 5.7 million Americans with more than 660,000 newly
diagnosed cases, 277,000 deaths, and $39 billion in direct and indirect costs yearly, and is
also the leading cause for hospitalization among Medicare beneficiaries.12 Guideline-
recommended pharmacotherapy for HF, if followed, decreases morbidity and mortality and
may reduce healthcare costs.13, 14 It is important to maintain the pharmacotherapy for HF.
Two potential contributors to medication non-adherence in HF patients are the presence of
depression and high out-of-pocket medication costs.15, 16

Medication use among Medicare beneficiaries has increased and adherence has improved
since the implementation of the Medicare Part D prescription drug benefit in 2006.16, 17

However, the structure of the benefit, particularly, the coverage gap, is still problematic. The
standard Part D benefit in 2007 included an initial $265 deductible, an insured period in
which beneficiaries paid 25 percent of drug cost between $265 and $2400 (“initial coverage
phase”), and a coverage gap phase in which beneficiaries paid all medication costs out of
pocket until their out-of-pocket spending reached $3850, and then 5% coinsurance above
that threshold (“catastrophic coverage phase”). Seniors with multiple chronic conditions
often enter the Part D coverage gap and once there the probability of adherence with their
medication regimen typically decreases.18–23

Under the current provisions of the US Affordable Care Act, the coverage gap will be
gradually reduced and eliminated by 2020. Still, it remains of interest to understand how
beneficiaries with coexisting conditions respond to the coverage gap and whether their
response differs by type of medications. For example, the coverage gap could have a
disproportionate impact on seniors with co-occurring depression and HF as they are more
likely to enter the coverage gap and to reduce their medication use than patients without
these comorbidities,24–26 and pharmacotherapy for both conditions may save downstream
medical costs by preventing hospitalizations and progression of these disorders.
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To provide policymakers with evidence on how these medically complex patients respond to
the coverage gap, we address the following questions: (a) What proportion of Part D
beneficiaries with depression enter the coverage gap? What about among those with
comorbid depression and HF? (b) Do beneficiaries reduce their drug use and spending after
entering the coverage gap, and if so do their responses differ for use of brand-name vs.
generic drugs? (c) Do beneficiaries with comorbid depression and HF make similar
adjustment in their use of heart and antidepressant drugs? (d) How does these patients’
adherence with their medications respond to the gap? e) How do generic-and low-income
subsidy (LIS) coverage benefits affect medication use patterns within the gap compared to
no drug coverage?

Previous studies used pharmacy data either from one local Medicare-Advantage Part D
(MA-PD) plan,19, 21 or for one specific condition – beneficiaries with diabetes.22, 23, 27, 28

This report is the first to use a nationally representative sample of claims data to evaluate
how the Medicare Part D coverage gap affects medication use among Medicare beneficiaries
with depression and HF any other coexisting physical and mental illnesses.

METHODS
Data source

We obtained national Medicare data including demographic and enrollment information,
plan benefits, and prescription drug events for a 5% random sample of all beneficiaries who
had a fee-for-service plan to cover inpatient (Medicare Part A) and physician services
(Medicare Part B) and were continuously enrolled in a stand-alone Part D plan (PDP) in
2007. We then identified seniors with depression and HF using 2007 indicators in the
Centers for Medicare & Medicaid Services Chronic Condition Warehouse (Appendix Table
1).29

Setting and study groups
Even though the standard Part D benefit design has a coverage gap, some beneficiaries were
eligible for partial or full drug coverage for generic and/or brand-name medications while in
the coverage gap,30 and some plans offered slightly modified thresholds for entering the
coverage-gap or catastrophic coverage period.31 Moreover, some beneficiaries with low-
incomes received federal assistances and subsidies from state governments and therefore
were not exposed to the sudden change in price when their total pharmacy spending reached
the coverage-gap threshold.32 This group of beneficiaries includes those dually eligible for
Medicare and Medicaid as well as those who were eligible for Part D federal low income
subsidies (LIS).

Based on the types of coverage before and after the coverage gap threshold, we classified
beneficiaries into three groups: “no-coverage” and “generic-coverage group”, and those
whose coverage did not change before or after the coverage-gap threshold due to LIS.
Beneficiaries in the generic-coverage group were covered only for generic drugs in the gap.
We used the LIS group to control for underlying trends in use because their drug coverage
remained the same over the year while the other two groups had a sudden decrease in drug
coverage. We acknowledge that LIS group has different socio-economic characteristics than
non-LIS because LIS group is poor. However, as long as different groups have similar
baseline trends, the difference-in-difference estimates can be unbiased.33 We tested the pre-
gap baseline trends in both antidepressant use and overall medication use across three
groups, and found no statistically-significant difference between each group comparison.34

We excluded beneficiaries with both generic and branded coverage (n=174) because there
were too few to draw meaningful conclusions.
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Outcomes
For beneficiaries who entered the coverage gap, we classified the index date as the first day
that the beneficiary’s total drug spending reached the coverage gap threshold, and defined
“pre-gap” period as 1/1/2007 to that index date and “within-gap” period as the first date after
the index date until the last day of the coverage gap among those entering the catastrophic
period or until 12/31/2007. We then analyzed each outcome for pre- and within-gap periods.

We defined four main outcomes in both pre-gap and within-gap periods: (a) probability of
using any medication (1=used a medication; 0=did not use a medication); (b) average
number of monthly prescriptions filled per month defined as the mean number of filled
prescriptions standardized by 30 days’ supply (i.e., a prescription with 90 days’ supply
counts as 3 monthly prescription fills); (c) average monthly pharmacy spending; and (d)
medication adherence measured by the medication possession ratio (MPR) defined as the
proportion of days during a given period (e.g., either pre-gap or within-gap period) that a
subject had possession of any drug for chronic illnesses. To determine whether the coverage
gap had a differential effect on type of medications, we constructed the above outcomes
separately for HF and antidepressant medications (Appendix Table 1 provides the list of
medications), and we evaluated first three outcomes separately for both brand-name and
generic drugs.

Data analytical procedures
We used the propensity score approach to balance different groups on observed
characteristics.35 To do so, we first conducted a multinomial logit model to calculate the
probability (or propensity score) of being in one of the three groups: no-coverage, generic-
only, and LIS groups, based on Zip Code level education level and median household
income, as well as beneficiary-level age, sex, race, and prescription drug hierarchical
condition (RxHCC), the beneficiary risk adjuster used by CMS to adjust payment to plans
for expected pharmacy costs.35, 36 For those in the no-coverage group, the propensity score
is the predicted probability of belonging to the no-coverage group (P_hat_nocoverage), for
those with generic coverage, the propensity score is the predicted probability of belonging to
the generic-coverage group (P_hat_genericonly), and for those with LIS, the propensity
score is the predicted probability of belonging to LIS group.

In the second step, we then conducted a multiple linear regression analysis with the inverse
of propensity score as a weight. For example, the weight for individuals in the no-coverage
is 1/P_hat_nocoverage, the weight for individuals in the generic-only group is 1/
P_hat_genericonly. This effectively assigned a higher weight to individuals with similar
characteristics in groups. In this model, the dependent variable is the pre-gap and within-gap
difference for each previously-defined outcome. The key independent variable is the
indicator for being in a coverage group. In the model, we controlled for time in the coverage
gap because the longer beneficiaries stayed in the gap, the more likely they might change
medication usage. We conducted statistical analyses using SAS software, version 9.2 (SAS
Institute Inc., Cary, NC) and R: A Language and Environment for Statistical Computing,
version 2.12.

RESULTS
Comparisons of patient characteristics and proportion entering the coverage gap

Among the 552,956 senior Medicare beneficiaries in the overall sample, 12% had
depression, 19% had HF and about 4% had coexisting depression and HF. Overall, those
with depression, HF, or both conditions combined were more likely to enter the coverage
gap than Medicare patients in general. For example, in the no-coverage group, 24.3% of
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overall population, 43.3% of those with depression, 43.7% of those with HF, and 58.3% of
those with both depression and HF entered the coverage gap in 2007. Beneficiaries in the
generic-coverage and LIS groups were more likely to enter the coverage gap and go through
the gap than those with no-gap coverage (Table 1).

Table 2 compares characteristics between each study group and comparison group (Panel A
and Panel B are for before and after propensity score adjustment, respectively). After
propensity score weighting, all characteristics used to calculate propensity scores, including
age, sex, race, education level, median household income, and RxHCC, were balanced
across groups.

Time spent in the gap
Figure 1 shows the histograms of the time spent in the gap for each group. On average,
beneficiaries in the no-coverage group stayed 127 days in the gap, 7 days fewer than those in
the LIS group (p <.05), while those in the generic-only group spent 146 days in the gap, 12
days more than those in the LIS group (p <.05).

Evaluating the effects of the coverage gap on medication use and adherence
Table 3 presents the effects of the coverage gap on four measures of medication use for all
medications, antidepressants, and HF drugs using multiple regression models with
propensity-score weighting.

The coverage gap was associated with less use of drugs, especially less use
of brand-name drugs—Compared to the LIS group, the probability of using any drug in
both no-coverage and generic-only group decreased slightly by 1.2% (95% CI 0.5% – 2.0%)
and 1.4% (95% CI 0.7% – 2.2%). We also observed decreases in number of monthly
prescriptions and monthly spending on prescription drugs associated with the coverage gap.
With the exception of some measures of antidepressant usage, decreases were statistically
significant.

After entering the coverage gap, beneficiaries reduced brand-name drugs more than generic
drugs. For example, beneficiaries in the no-coverage group reduced their average number of
monthly prescriptions for branded and generic drugs by 10.8% (95% CI 9.0%-12.7%) and
4.7% (95% CI 2.5%-7.0%), relative to the LIS group. Similarly, beneficiaries with generic-
coverage reduced their average number of monthly prescriptions for branded and generic
drugs by 9.3% (95% CI 7.6%-11.1%) and 4.3% (95% CI 2.3%-6.2%), respectively.

The coverage gap was associated with less reduction in antidepressants than
HF drugs—While in the gap, beneficiaries decreased their use of antidepressants less than
HF drugs. This pattern was more strongly observed in the generic-coverage group. For
example, relative to the LIS group, the no-coverage group decreased their monthly
prescriptions of antidepressants by 5.0% (95% CI 1.7%-8.2%), while they decreased their
use of HF by 9.4% (95% CI 7.2%-11.5%). Those with generic-coverage reduced their
monthly number of antidepressant drugs (2.4%) but this was not statistically significant,
while they did reduce their use of HF drugs by 7.8% (95% CI 5.8%-9.8%).

The coverage gap was not associated with the reduction in medication
adherence—While medication use such as average number of monthly prescriptions was
dropped during the gap, medication adherence, as measured by the medication possession
ratio, did not change much. Relative to the LIS group, medication adherence for
antidepressants did not decrease, and HF adherence dropped slightly while in the coverage
gap. Compared to the LIS group, neither the no-coverage group nor the generic-coverage
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group reduced their adherence for antidepressant medications. However, relative to the LIS
group, those in the no-coverage group decreased their MPR for HF drugs, from 0.89 to 0.79,
or 2.5% (95% CI 1.2%-3.7%), and those with generic-coverage reduced their MPR, from
0.90 to 0.82, or 2.6% (95% CI 1.3%-3.9%).

Partial drug coverage did not benefit medication use within the gap—Contrary
to our expectations, the coverage gap did not have less of an impact on those with generic
coverage relative to those with no coverage. Appendix Table 2 explores differences in
medication use between those with no-coverage and generic-coverage. Compared to the
generic-only group, decreases in medication use for those with no-coverage were
insignificant or negligibly small. Moreover, those with generic coverage did not increase
their use of generic drugs in the gap; i.e., they did not switch from brand-name drugs to
generic drugs.

DISCUSSION
Medicare Part D beneficiaries with depression and HF frequently entered the coverage gap,
and when they did they decreased their use of pharmacotherapy for these conditions,
particularly use of brand-name medications. Beneficiaries with coverage for generic
medications did not have much advantage in medication adherence over those without any
prescription drug coverage.

Beneficiaries with generic coverage paid on average $23 per month for generic drugs in the
pre-gap and their average monthly copayments for generic drugs increased to $27 in the gap.
There is a small increase in copayments for generic drugs before and after getting into the
gap. It is possible that this has an effect on the reduction in generic drugs in the gap and it is
also possible to have spillover effect from having to spend more on branded drugs. This
might explain why beneficiaries with generic coverage in the gap did not improve adherence
much compared to those in the no-coverage group.

We acknowledge that beneficiaries with LIS have different socio-economic and
demographic characteristics than those with non-LIS. Therefore, they would not be entirely
comparable with the beneficiaries in the no-coverage or generic-coverage groups. We
employed a propensity score model to minimize these differences in baseline characteristics.
We acknowledge that propensity score method does not address the issue of unobservable,
and in some situations may worsen the problem of unobserved confounders, relative to
ordinary regression methods.37

After minimizing observed differences, we used those in the LIS group to control for secular
trends in medication use (e.g., natural decline in medication adherence not related to
medication costs) and to compare the differences in drug use before and after the coverage
gap across groups (difference-in-difference). This difference-in-difference estimates do not
require that groups be the same at the baseline but do require the assumption that baseline
trend should be parallel. We conducted the baseline trend in drug use across groups and
confirmed this assumption.34

We included the time of being in the gap in the model because the longer individuals stay in
the gap, the more likely they will reduce their drug use. Individuals with higher utilization
and costs may enter the gap earlier but they might get out of the gap earlier too, so they do
not necessarily stay in the gap longer. We also included those exiting the gap in the analysis
and included an indicator in the model to distinguish the results among those exiting the gap.
Our difference-in-difference approach should mitigate the potential endogeneity of time in
the gap and gap exit, but it cannot eliminate it.
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We found no prior studies evaluating how beneficiaries with coexisting mental and medical
conditions respond to drug coverage changes. Our prior hypothesis is that beneficiaries
would drop their antidepressants first when having to make a decision to drop
antidepressants or heart failure drugs, but this was not observed. One interpretation is that
beneficiaries with depression and HF might care more about immediate symptom relief than
control of a condition that constitutes a long-term health hazard but may be asymptomatic in
the short run.

Although the coverage gap will be gradually reduced and eliminated by 2020 under the
current provisions of ACA, it remains of interest to understand how beneficiaries with
coexisting conditions respond to the coverage gap and whether their response differs by type
of medications. We found that beneficiaries with coexisting depression and HF were less
likely to reduce their drug use than beneficiaries in general. For example, the reduction in
medication use due to the coverage gap was smaller among elderly beneficiaries with
depression and HF (7.6%) compared to overall elderly beneficiaries (16.0%).19, 38 In
addition, the gap was not associated with large reduction in adherence. This finding is
encouraging because it suggests that concerns about the coverage gap’s harmful effects on
medication adherence, or comorbidities might be overstated. Our findings also contribute to
the general literature evaluating the effects of cost-sharing of prescription drugs on
utilization among patients with coexisting chronic conditions. It is important to understand
how patients make decisions to forgo one type of treatment first.
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Appendix
Appendix Table 1

Panel A. Definitions for Depression and Heart Failure

Chronic Conditions Reference Time Period Valid ICD-9 Codes Number/Type of Claims
to Qualify

Depression 1/1/2007–12/31/2007 DX: 296.2–296.6, 296.89, 298.0,
300.4, 309.1, and 311 (any DX on
the claim)

At least 1 claim with DX
codes during the 1-yr
period (2007)

Heart Failure 1/1/2006–12/31/2007 DX: 398.91, 402.01, 402.11,
402.91, 404.01, 404.11, 404.91,
404.03, 404.13, 404.93,
428.0X-428.4X, 428.9X (any DX
on the claim)

At least 1 inpatient,
outpatient or physician
claim with DX codes
during the 2-yr period
(2006–2007)

Panel B. Drug Classes Used to Treat Depression and Heart Failure

Chronic Medical Illnesses Major Drug Classes

Depression Selective Serotonin Reuptake Inhibitors (SSRIs), Serotonin/Noradrenaline Reuptake
Inhibitors (SNRIs), tricyclic antidepressants, Alpha-2 Receptor Antagonists (NaSSA),
MAO Inhibitor Nonselective & irreversible, Norepinephrine & Dopamine Reuptake
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Panel B. Drug Classes Used to Treat Depression and Heart Failure

Chronic Medical Illnesses Major Drug Classes

Inhibitors (NDRIs), Serotonin-2 Antagonist-Reuptake Inhibitors (SARIs) and the
combination drugs

Heart failure Angiotensin-Converting Enzyme inhibitors (ACEi), Angiotensin II Receptor Blockers
(ARB), beta blockers, Calcium Channel Blockers, diuretics, vasodilators, digoxin

Appendix Table 2

The Impact of the Coverage Gap on Medication Use among Elderly Beneficiaries
Diagnosed with Depression and Heart Failure Who Entered the Coverage Gap Period in
2007

Panel A. All Medications

Unadjusted Data Diff-in-Diff Coverage Gap
Effects†

% Change, Diff-in-
Diff Effects/Pre-Gap

Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using any Drug

All
No-coverage 1.00 0.96 0.00 (−0.005, 0.009) 0.2 (−0.49, 0.88)

Generic-only 1.00 0.97 reference

Brand-name
No-coverage 1.00 0.91 0.01 (0.000, 0.019) 0.9 (−0.05, 1.88)

Generic-only 1.00 0.92 reference

Generics
No-coverage 0.99 0.94 0.00 (−0.005, 0.011) 0.3 (−0.53, 1.10)

Generic-only 1.00 0.96 reference

No. of Monthly Prescriptions for any Drug

All
No-coverage 7.08 6.17 −0.03 (−0.141, 0.087) −0.4 (−1.99, 1.23)

Generic-only 7.97 6.81 reference

Brand-name
No-coverage 3.29 2.57 −0.03 (−0.089, 0.028) −0.9 (−2.71, 0.84)

Generic-only 3.49 2.57 reference

Generics
No-coverage 3.76 3.56 0.01 (−0.070, 0.094) 0.3 (−1.86, 2.51)

Generic-only 4.43 4.19 reference

Monthly Pharmacy Spending for any Drug

All
No-coverage 429 357 −14.54 (−22.730, −6.347) −3.4 (−5.30, −1.48)

Generic-only 468 374 reference

Brand-name
No-coverage 342 277 −8.44 (−15.845, −1.028) −2.5 (−4.64, −0.30)

Generic-only 364 274 reference

Generics
No-coverage 86 79 −5.80 (−8.738, −2.864) −6.7 (−10.13, −3.32)

Generic-only 103 99 reference
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Panel B. Antidepressants

Unadjusted Data Diff-in-Diff Coverage Gap
Effects†

% Change, Diff-in-
Diff Effects/Pre-Gap

Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using an Antidepressant

All
No-coverage 0.79 0.71 0.00 (−0.018, 0.014) −0.2 (−2.24, 1.78)

Generic-only 0.82 0.74 reference

Brand-name
No-coverage 0.38 0.32 −0.01 (−0.019, 0.009) −1.4 (−5.14, 2.39)

Generic-only 0.36 0.31 reference

Generics
No-coverage 0.55 0.49 0.00 (−0.013, 0.020) 0.6 (−2.35, 3.56)

Generic-only 0.59 0.54 reference

No. of Monthly Prescription for Antidepressants

All
No-coverage 0.75 0.68 −0.02 (−0.041, 0.006) −2.3 (−5.43, 0.85)

Generic-only 0.84 0.74 reference

Brand-name
No-coverage 0.29 0.25 0.01 (−0.006, 0.021) 2.6 (−2.21, 7.39)

Generic-only 0.30 0.24 reference

Generics
No-coverage 0.46 0.43 −0.02 (−0.045, −0.004) −5.4 (−9.77, −0.97)

Generic-only 0.54 0.51 reference

Monthly Pharmacy Spending for Antidepressants

All
No-coverage 40 33 0.13 (−1.500, 1.754) 0.3 (−3.76, 4.40)

Generic-only 44 35 reference

Brand-name
No-coverage 29 25 0.59 (−0.946, 2.128) 2.1 (−3.29, 7.40)

Generic-only 31 25 reference

Generics
No-coverage 11 8 −0.46 (−1.213, 0.285) −4.2 (−10.93, 2.56)

Generic-only 14 11 reference

Medication Possession Ratio(MPR) for Antidepressants

All
No-coverage 0.56 0.49 0.00 (−0.015, 0.011) −0.4 (−2.78, 2.01)

Generic-only 0.60 0.53 reference

Panel C. Heart Failure Medications

Unadjusted Data Diff-in-Diff Coverage Gap
Effects†

% Change, Diff-in-
Diff Effects/Pre-Gap

Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using a Heart Failure Drugs

All
No-coverage 0.95 0.88 0.02 (0.005, 0.027) 1.7 (0.53, 2.81)

Generic-only 0.96 0.89 reference

Brand-name
No-coverage 0.74 0.55 0.02 (0.005, 0.040) 3.0 (0.69, 5.38)

Generic-only 0.74 0.56 reference
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Panel C. Heart Failure Medications

Unadjusted Data Diff-in-Diff Coverage Gap
Effects†

% Change, Diff-in-
Diff Effects/Pre-Gap

Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Generics
No-coverage 0.89 0.83 0.01 (−0.001, 0.026) 1.4 (−0.06, 2.89)

Generic-only 0.90 0.85 reference

No. of Monthly Prescriptions for Heart Failure Drugs

All
No-coverage 2.44 2.04 −0.02 (−0.072, 0.028) −0.9 (−2.95, 1.16)

Generic-only 2.66 2.23 reference

Brand-name
No-coverage 0.92 0.57 −0.03 (−0.054, −0.001) −3.0 (−5.87, −0.09)

Generic-only 0.98 0.58 reference

Generics
No-coverage 1.52 1.47 0.01 (−0.036, 0.048) 0.4 (−2.36, 3.13)

Generic-only 1.68 1.64 reference

Monthly Pharmacy Spending for Heart Failure Drugs

All
No-coverage 83 60 −2.72 (−4.826, −0.615) −3.3 (−5.80, −0.74)

Generic-only 90 64 reference

Brand-name
No-coverage 29 25 −2.87 (−4.839, −0.894) −4.6 (−7.81, −1.44)

Generic-only 31 25 reference

Generics
No-coverage 21 23 0.14 (−0.823, 1.113) 0.7 (−3.88, 5.25)

Generic-only 24 25 reference

Medication Possession Ratio(MPR) for Heart Failure Drugs

All
No-coverage 0.89 0.79 0.00 (−0.009, 0.013) 0.2 (−1.04, 1.44)

Generic-only 0.90 0.82 reference
†
“Gap Effects” are adjusted estimates from the difference model with the inverse of propensity score as a weight. The

estimates measure changes in outcomes between within-gap and pre-gap periods in a study group, relative to the changes in
outcomes in the other group.

Abbreviations: LIS = low-income-subsidies; this is the comparison group. HF=heart failure.

Bold denotes statistically significant at α = 0.05.
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Figure 1.
Histograms of the Time Spent in the Gap by Group
Abbreviations: LIS = low-income-subsidies; this is the comparison group.
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Table 3

The Impact of the Coverage Gap on Medication Use among Elderly Beneficiaries Diagnosed with Depression
and Heart Failure Who Entered the Coverage Gap Period in 2007

A. All Medications

Unadjusted Data* Diff-in-Diff Coverage Gap Effects† % Change, Diff-in-Diff Effects/Pre-Gap
Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using any Drug

All

No-coverage 1.00 0.96 −0.01 (−0.02, −0.01) −1.2 (−2.0, −0.5)

Generic-only 1.00 0.97 −0.01 (−0.02, −0.01) −1.4 (−2.2, −0.7)

LIS 1.00 0.99 reference

Brand-name

No-coverage 1.00 0.91 −0.02 (−0.03, −0.01) −2.0 (−3.0, −1.0)

Generic-only 1.00 0.92 −0.03 (−0.04, −0.02) −2.9 (−3.9, −1.9)

LIS 1.00 0.97 reference

Generics

No-coverage 0.99 0.94 −0.01 (−0.02, 0.00) −1.1 (−1.9, −0.2)

Generic-only 1.00 0.96 −0.01 (−0.02, 0.00) −1.3 (−2.2, −0.5)

LIS 0.99 0.98 reference

No. of Monthly Prescriptions for any Drug

All

No-coverage 7.08 6.17 −0.54 (−0.65, −0.42) −7.6 (−9.2, −5.9)

Generic-only 7.97 6.81 −0.51 (−0.63, −0.39) −6.4 (−7.9, −4.9)

LIS 8.61 8.19 reference

Brand-name

No-coverage 3.29 2.57 −0.36 (−0.42, −0.30) −10.8 (−12.7, −9.0)

Generic-only 3.49 2.57 −0.33 (−0.39, −0.26) −9.3 (−11.1, −7.6)

LIS 3.82 3.42 reference

Generics

No-coverage 3.76 3.56 −0.18 (−0.26, −0.09) −4.7 (−7.0, −2.5)

Generic-only 4.43 4.19 −0.19 (−0.28, −0.10) −4.3 (−6.2, −2.3)

LIS 4.75 4.72 reference

Monthly Pharmacy Spending for any Drug

All

No-coverage 429 357 −48.82 (−57.3, −40.33) −11.4 (−13.4, −9.4)

Generic-only 468 374 −34.28 (−42.84, −25.72) −7.3 (−9.2, −5.5)

LIS 589 558 reference

Brand-name

No-coverage 342 277 −40.82 (−48.49, −33.15) −11.9 (−14.2, −9.7)

Generic-only 364 274 −32.38 (−40.13, −24.64) −8.9 (−11.0, −6.8)

LIS 464 433 reference

Generics

No-coverage 86 79 −7.85 (−10.9, −4.81) −9.1 (−12.6, −5.6)

Generic-only 103 99 −2.05 (−5.12, 1.02) −2.0 (−5.0, 1.0)

LIS 124 123 reference
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B. Antidepressants

Unadjusted Data Diff-in-Diff Coverage Gap Effects† % Change, Diff-in-Diff Effects/Pre-Gap
Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using an Antidepressant

All

No-coverage 0.79 0.71 −0.01 (−0.03, 0.00) −1.6 (−3.7, 0.5)

Generic-only 0.82 0.74 −0.01 (−0.03, 0.01) −1.3 (−3.4, 0.7)

LIS 0.80 0.77 reference

Brand-name

No-coverage 0.38 0.32 −0.01 (−0.02, 0.00) −2.6 (−6.5, 1.3)

Generic-only 0.36 0.31 0.00 (−0.02, 0.01) −1.3 (−5.4, 2.8)

LIS 0.34 0.32 reference

Generics

No-coverage 0.55 0.49 0.01 (−0.01, 0.02) 1.3 (−1.8, 4.3)

Generic-only 0.59 0.54 0.00 (−0.01, 0.02) 0.6 (−2.2, 3.5)

LIS 0.59 0.56 reference

No. of Monthly Prescription for Antidepressants

All

No-coverage 0.75 0.68 −0.04 (−0.06, −0.01) −5.0 (−8.2, −1.7)

Generic-only 0.84 0.74 −0.02 (−0.04, 0.00) −2.4 (−5.3, 0.5)

LIS 0.88 0.83 reference

Brand-name

No-coverage 0.29 0.25 −0.03 (−0.04, −0.02) −10.5 (−15.4, −5.5)

Generic-only 0.30 0.24 −0.04 (−0.05, −0.02) −12.7 (−17.6, −7.8)

LIS 0.29 0.28 reference

Generics

No-coverage 0.46 0.43 −0.01 (−0.03, 0.01) −1.5 (−6.0, 3.1)

Generic-only 0.54 0.51 0.02 (0.00, 0.04) 3.3 (−0.6, 7.2)

LIS 0.58 0.55 reference

Monthly Pharmacy Spending for Antidepressants

All

No-coverage 40 33 −3.05 (−4.74, −1.37) −7.7 (−11.9, −3.4)

Generic-only 44 35 −3.18 (−4.88, −1.48) −7.2 (−11.0, −3.3)

LIS 47 43 reference

Brand-name

No-coverage 29 25 −3.37 (−4.96, −1.78) −11.7 (−17.3, −6.2)

Generic-only 31 25 −3.96 (−5.57, −2.35) −13.0 (−18.2, −7.7)

LIS 30 30 reference

Generics

No-coverage 11 8 0.31 (−0.46, 1.09) 2.8 (−4.2, 9.8)

Generic-only 14 11 0.78 (0.00, 1.56) 5.6 (0, 11.2.0)

LIS 17 13 reference

Medication Possession Ratio(MPR) for Antidepressants

All

No-coverage 0.56 0.49 −0.01 (−0.02, 0.01) −1.3 (−3.8, 1.1)

Generic-only 0.60 0.53 −0.01 (−0.02, 0.01) −0.9 (−3.2, 1.4)

LIS 0.61 0.58 reference
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C. Heart Failure Medications

Unadjusted Data Diff-in-Diff Coverage Gap Effects† % Change, Diff-in-Diff Effects/Pre-Gap
Values

Pre-Gap Within-Gap Estimate 95% CI % 95% CI

Probability of Using a Heart Failure Drugs

All

No-coverage 0.95 0.88 −0.01 (−0.02, 0.00) −1.1 (−2.3, 0.1)

Generic-only 0.96 0.89 −0.03 (−0.04, −0.02) −2.8 (−3.9, −1.6)

LIS 0.95 0.92 reference

Brand-name

No-coverage 0.74 0.55 0.00 (−0.02, 0.02) −0.2 (−2.6, 2.2)

Generic-only 0.74 0.56 −0.02 (−0.04, −0.01) −3.2 (−5.6, −0.8)

LIS 0.68 0.55 reference

Generics

No-coverage 0.89 0.83 −0.01 (−0.03, 0.00) −1.5 (−3.1, 0.0)

Generic-only 0.90 0.85 −0.03 (−0.04, −0.01) −2.9 (−4.4, −1.4)

LIS 0.89 0.88 reference

No. of Monthly Prescriptions for Heart Failure Drugs

All

No-coverage 2.44 2.04 −0.23 (−0.28, −0.18) −9.4 (−11.5, −7.2)

Generic-only 2.66 2.23 −0.21 (−0.26, −0.15) −7.8 (−9.8, −5.8)

LIS 2.59 2.40 reference

Brand-name

No-coverage 0.92 0.57 −0.12 (−0.15, −0.09) −12.8 (−15.8, −9.8)

Generic-only 0.98 0.58 −0.09 (−0.12, −0.06) −9.2 (−12.1, −6.4)

LIS 0.88 0.63 reference

Generics

No-coverage 1.52 1.47 −0.11 (−0.15, −0.07) −7.3 (−10.1, −4.4)

Generic-only 1.68 1.64 −0.12 (−0.16, −0.07) −7.0 (−9.6, −4.4)

LIS 1.71 1.77 reference

Monthly Pharmacy Spending for Heart Failure Drugs

All

No-coverage 83 60 −10.47 (−12.66, −8.29) −12.6 (−15.2, −10.0)

Generic-only 90 64 −7.75 (−9.96, −5.55) −8.7 (−11.1, −6.2)

LIS 88 76 reference

Brand-name

No-coverage 62 37 −8.05 (−10.09, −6.00) −13.0 (−16.3, −9.7)

Generic-only 66 39 −5.18 (−7.24, −3.12) −7.9 (−11.0, −4.7)

LIS 62 46 reference

Generics

No-coverage 21 23 −2.43 (−3.43, −1.43) −11.5 (−16.2, −6.7)

Generic-only 24 25 −2.57 (−3.59, −1.56) −10.8 (−15.1, −6.6)

LIS 26 30 reference

Medication Possession Ratio(MPR) for Heart Failure Drugs

All

No-coverage 0.89 0.79 −0.02 (−0.03, −0.01) −2.5 (−3.7, −1.2)

Generic-only 0.90 0.82 −0.02 (−0.04, −0.01) −2.6 (−3.9, −1.3)

LIS 0.89 0.86 reference

J Ment Health Policy Econ. Author manuscript; available in PMC 2013 September 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Baik et al. Page 20

†
 “Gap Effects” are adjusted estimates from the difference model with the inverse of propensity score as a weight. The estimates measure changes

in outcomes between within-gap and pre-gap periods in a study group, relative to the changes in outcomes in the other group.

Abbreviations: LIS = low-income-subsidies; this is the comparison group. HF=heart failure.

Bold denotes statistically significant at α = 0.05
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