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A ntipsychotics are among the top selling classes of 
drugs in the United States, largely driven by spend-
ing on second-generation antipsychotics (SGA). 

Antipsychotics are one of 6 protected drug classes within 
the Medicare Part D prescription drug program, meaning 
that plans are required to include all or substantially all 
drugs within the class on plan formularies. Medicare spend-
ing on antipsychotics was $5.9 billion in 2009, second only 
to antihyperlipidemics.1

Several commonly used SGAs have recently lost patent 
protection, starting with Risperdal (risperidone) in July 2008, 
and then Zyprexa (olanzapine), Geodon (ziprasidone) and 
Seroquel (quetiapine) in 2011 and 2012. The entry of new 
generic SGAs could result in substantial cost savings for 
Medicare and other payers. The Congressional Budget Of-
fice estimated that the overall Part D savings attributable to 
generic substitution in 2007 were approximately $33 billion.2

However, realizing savings associated with the availability 
of generic antipsychotics could be more challenging than in 
other therapeutic classes. Physicians and patients are often 
hesitant to change psychotropic drug regimens for stable pa-
tients due to concerns about lack of tolerability or effectiveness 
of new regimens.3-7 Market reports suggest that the entry of 
generic risperidone did not decrease the market share of other 
SGAs, suggesting limited generic substitution across molecules 
(ie, nonbioequivalent substitution).8,9 Even for bioequivalent 
substitution of the same molecule, some studies note concerns 
about potential reductions in adherence due to patients’ anxi-
eties regarding changes in the name, packaging, or appearance 
of the drug.10,11 Conversely, greater generic substitution could 
improve adherence by reducing the out-of-pocket costs associ-
ated with treatment12; however, little is known about the ef-
fects of switching to generic SGAs on spending or adherence.

We examined changes in SGA treatment choices among 
Medicare Advantage (MA) beneficiaries in the first 18-months 
after generic risperidone introduction (July 2008–December 
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ABSTRACT

Objectives: The introduction of generic second-generation anti-
psychotics (SGAs), starting with risperidone in July 2008, could 
reduce antipsychotic spending and cost-related use barriers. This 
study examines associations between generic risperidone use 
and spending and adherence after introduction among Medicare 
Advantage (MA) beneficiaries. 

Study Design: Historic cohort study.

Methods: The study included MA beneficiaries receiving SGA 
treatment prior to July 2008. We examined antipsychotic spend-
ing using linear models, adherence (proportion of days covered 
≥80%) using logistic models, and nonpersistence (time to first 
gap in antipsychotic use >30 days) in 2009 using Cox proportional 
hazard models, comparing beneficiaries with versus without 
generic use, adjusting for individual and plan characteristics.

Results: Between July 2008 and December 2009, 22.8% of benefi-
ciaries had ≥1 fill of generic risperidone: 73% of those previously 
using branded risperidone and 6.7% of those previously using 
other SGAs. Beneficiaries in private fee-for-service (FFS) versus 
health maintenance organization (HMO) plans had lower rates of 
generic use (hazard ratio [HR], 0.73 [95% CI, 0.56-0.96]); however, 
cost-sharing levels were not associated with generic use. Com-
pared with beneficiaries who continued using other SGAs, those 
who switched from other SGAs to generic risperidone in 2008 
had lower out-of-pocket spending (–$214; 95% CI, –$314 to –$115), 
higher adherence (odds ratio, 2.34; 95% CI, 1.62-3.40) and lower 
rates of nonpersistence (HR, 0.56; 95% CI, 0.46-0.69) in 2009. 

Conclusions: Generic use was concentrated among patients 
previously using branded risperidone. HMO plans appeared to be 
more effective at encouraging generic use than unmanaged pri-
vate FFS plans; however, patient financial incentives had limited 
influence on switching. Additional opportunity remains to encour-
age greater generic SGA use, reduce spending, and potentially 
improve treatment adherence and outcomes.
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2009) and Part D plan characteristics associated with gener-
ic use. We also examined the associations between generic 
risperidone use and antipsychotic spending and adherence.

METHODS 
Study Population 

This study included noninstitutionalized beneficia-
ries enrolled in MA prescription drug plans offered by a 
national carrier, including health maintenance organiza-
tions (HMOs), preferred provider organizations (PPOs), 
and private fee-for-service (FFS) plans. Identifying infor-
mation on the plans included in the study has been re-
moved, including markets served and exact details on cost 
sharing and plan structures.

MA-HMO plans have the most closed physician net-
works, whereas PPOs have more open networks. Until 
2011, private FFS plans were not required to have formal 
provider networks and included the same physicians as in 
traditional Medicare (96% of eligible physicians, nation-
ally).13 Because plans with tighter network structures have a 
greater range of tools with which to influence physician be-
havior, we hypothesized that generic use would be greater 
in HMO versus private FFS plans. Examples of commonly 
used tools include providing feedback to physicians on 
their relative rates of generic use and drug spending, and 
the use of physician financial incentives to encourage ge-
neric drug use.

Antipsychotics are a protected class under Part D; 
thus, plans have to include all drugs within the class in 
their formularies, but could vary tier placement and/or 
cost-sharing amounts for drugs within the class. We hy-
pothesized that greater cost sharing for brand relative to 
generic drugs would be associated with higher rates of ge-
neric risperidone use.

All study plans had a similar formulary for antipsy-
chotics in terms of tier placement, but co-payment levels 

for these tiers varied across plans. In 2007, 
most SGAs were preferred brand drugs (tier 
2). Following the introduction of generic 
risperidone in 2008, risperidone was on tier 
1 and Risperdal (risperidone) became non-
formulary, or a nonpreferred brand, with a 
try/fail requirement for generic risperidone. 
Most of the other commonly used SGAs 
remained preferred brands without utiliza-
tion management requirements, while some 
SGAs became nonpreferred brands.

We focused on beneficiaries with at least 
1 SGA fill between January and June 2008, 

and examined SGA use patterns after the introduction of 
generic risperidone in July 2008. Beneficiaries were cen-
sored upon disenrollment or death. Because we focused, 
in part, on the relationship between cost-sharing levels 
and drug choices, we excluded beneficiaries receiving Part 
D low income subsidies (LIS) who had minimal cost shar-
ing. In sensitivity analyses among LIS beneficiaries, find-
ings were consistent.

Data Sources 
We linked Part D Event files, medical claims, plan infor-

mation, and beneficiary characteristics for all subjects. To 
identify the type of SGA use, we used the Medi-Span Elec-
tronic Drug File (version 2)14 and FDA Orange Book data.15

Generic Risperidone Use and Part D Plan 
Characteristics 

We examined the cumulative proportion of beneficia-
ries with any generic risperidone use between July 2008 and 
December 2009. We used Cox proportional hazard models 
to examine the plan characteristics associated with time to 
first generic risperidone use. We stratified both analyses by 
whether beneficiaries were previously using brand risperi-
done or other SGAs before generic introduction.

We classified beneficiaries’ plan types as HMO, PPO or 
private FFS, and beneficiaries’ benefit designs as enhanced or 
basic Part D—enhanced plans included coverage for gener-
ics during the standard coverage gap (eg, after $2510 in total 
drug spending in 2008) and basic plans had no gap coverage. 
We also examined the relative cost of brand versus generic 
drugs during the initial coverage period prior to the gap, and 
focused on the preferred brand (tier 2) versus generic (tier 1) 
co-payment differential because the most commonly used 
SGAs were tier 2 drugs throughout the study period.

These models adjusted for beneficiary age, gender, 
race/ethnicity, Part D comorbidity risk score (RxHCC), 
mental health diagnoses, reason for Medicare entitlement 

Take-Away Points
Risperidone was the first widely used second-generation antipsychotic (SGA) avail-
able as a generic. We examined patterns of use in the first 18-months of introduction 
and found the following: 

n	 	 Use of generic risperidone was concentrated among those previously using 
branded risperidone (ie, bioequivalent substitution); there was limited therapeutic 
(non-bioequivalent) substitution from other brand SGAs. 

n	 	 Rates of generic risperidone take-up were greater in Medicare Advantage HMO 
plans than in private fee-for-service plans; however, patient financial incentives had 
limited influence on generic use. 

n	 	 Beneficiaries who switched to generics had lower out-of-pocket spending and 
higher levels of drug adherence compared with beneficiaries who remained on 
brand SGA therapy.
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(disabled vs aged), and prior drug spending. As a measure 
of beneficiaries’ stability on their SGA regimens, we ad-
justed for the length of time beneficiaries were receiving 
the last SGA used prior to July 2008. Among non-risper-
idone users, we also adjusted for the generic name of the 
last SGA used prior to July 2008.

Generic Substitution, Spending, and Adherence 
We examined the association between SGA drug use 

patterns and antipsychotic spending (total and out of 
pocket) and treatment adherence and persistence. Our 
primary analyses examine variations in these outcomes in 
2009 based on 2008 switching patterns. We focused on 4 
SGA use patterns, as defined by the last SGA used prior to 
July 2008 and SGA use between July and December 2008: 1) 
bioequivalent generic substitution (brand risperidone to ge-
neric risperidone), 2) nonbioequivalent generic substitution 
(non-risperidone SGA to generic risperidone), 3) nonbio-
equivalent brand switching (non-risperidone SGA to other 
SGA brand), and 4) no change (same non-risperidone SGA 
brand throughout 2008). Beneficiaries with no SGA fills be-
tween July and December 2008 were excluded from these 
analyses (19.9% and 23% of brand risperidone and non-
risperidone users, respectively). Because Part D Event files 
do not capture data on uncovered drugs, we reliably cannot 
assess brand risperidone use after July 2008.

Antipsychotic Spending, Adherence, and 
Nonpersistence 

We examined total and out-of-pocket antipsychotic drug 
spending in 2009. We examined adherence monthly (January 
2008-December 2009) and annually (2009) using the propor-
tion of days covered (PDC). The PDC was calculated as the 
sum of available days’ supply of all antipsychotics divided 
by the total days in each time period. We defined nonpersis-
tence as having a gap in antipsychotic supply >30 days.

Analyses 
To examine the associations between patterns of SGA use 

(eg, generic substitution) in 2008 and annual 2009 drug spend-
ing and adherence (ie, PDC >80%), we use linear and logistic re-
gression models, respectively, adjusting for plan characteristics 
and covariates described above, as well as antipsychotic PDC 
levels in 2008. To examine the association between patterns 
of SGA use and nonpersistence in 2009, we used Cox propor-
tional hazard models, adjusting for the same covariates.

To examine changes in monthly adherence levels by SGA 
use patterns, we used linear fixed effects (within-person) re-
gression models to estimate changes in monthly PDC rela-
tive to the month prior to generic introduction (June 2008). 

These models are robust to potential measured and unmea-
sured time-stable confounders; we adjusted for time-varying 
covariates, including calendar month, beneficiaries’ Part D 
risk scores, and tier 2 versus tier 1 co-payment differentials.

RESULTS 
Study Population Characteristics 

Among all subjects, 24.3% used brand risperidone prior 
to generic introduction in July 2008. Overall, 41.3% had 
schizophrenia or bipolar disorder, 46.1% were disabled, 
and about 35.4% and 57.1% were in HMO and private 
FFS plans, respectively (Table 1). Mean cost-sharing levels 
were approximately $3 (tier 1) and $25 (tier 2).

Generic SGA Use
Figure 1 presents the cumulative percent of beneficia-

ries who used generic risperidone between July 2008 and 
December 2009. Among those using brand risperidone 
prior to July 2008, 67.7% used generic risperidone by De-
cember 2008 and 73% by December 2009. Among those 
using other brand SGAs prior to July 2008, 6.7% used ge-
neric risperidone by December 2009.

In multivariate analyses, greater cost-sharing differen-
tials for generic versus brand drugs and enhanced Part D 
coverage were not significantly associated with generic 
use rates (Table 2). In contrast, enrollment in private FFS 
versus HMO plans was associated with lower rates of 
nonbioequivalent generic substitution (hazard ratio [HR], 
0.73; 95% CI, 0.56-0.96); there were no significant differ-
ences in bioequivalent generic substitution rates.

Antipsychotic Drug Spending 
Compared with beneficiaries who continued using the 

same non-risperidone SGA before and after generic intro-
duction, those who switched to risperidone in 2008 (non-
bioequivalent generic substitution) had similar 2009 total 
spending, but lower out-of-pocket antipsychotic spending 
(difference = –$214; 95% CI, –$314 to –$115). In contrast, 
those who switched to a different brand SGA in 2008 
(nonbioequivalent brand switching) had higher total and 
out-of-pocket spending in 2009. Beneficiaries who switched 
from brand to generic risperidone (bioequivalent substitu-
tion) had lower total antipsychotic spending (difference = 
–$943; 95% CI, –$1,042 to –$843) and out-of-pocket spend-
ing (difference = –$445; 95% CI, –$485 to –$404).

Antipsychotic Adherence and Nonpersistence
Beneficiaries who switched antipsychotics, either to ge-

neric risperidone or other brand SGAs, had higher odds 
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of adherence in 2009 versus those who 
remained on the same brand SGA: odds 
ratio (OR), 1.72 (95% CI, 1.48-2.00) for 
bioequivalent generic substitution; OR, 
2.34 (95% CI, 1.62-3.40) for nonbioequiva-
lent generic substitution; OR, 1.43 (95% 
CI, 1.04-1.96) for nonbioequivalent brand 
switching (Table 3). These beneficiaries also 
had lower rates of nonpersistence in 2009, 
defined as the time to first gap in SGA use 
>30 days, compared with those who contin-
ued using the same brand SGA in 2008.

Figure 2 presents within-person chang-
es in the PDC by antipsychotics in each 
month in 2008 and 2009 relative to June 
2008—the month prior to generic intro-
duction. Declines in use toward the end of 
each calendar year are consistent with the 
pattern of an increasing number of ben-
eficiaries reaching the coverage gap and 
losing drug coverage. Those with nonbio-
equivalent generic substitution had the 
smallest relative reductions in SGA use by 
the end of 2009 compared with other ben-
eficiaries (–2.6 percentage points in PDC; 
95% CI, –8.3 to 3.0), including those who 
switched to a different brand SGA (–15.7 
percentage points; 95% CI, –20.4 to –10.9); 
those who stayed on the same brand SGA 
throughout 2008 had the largest reduc-
tions in use by the end of 2009 (–27.5 per-
centage points; 95% CI, –28.9 to –26.1).

DISCUSSION 
This study focused on the effects of 

the introduction of the first widely used 
SGA, risperidone, in Medicare Part D. 
We examined the levels of generic risperi-
done use in the first 18 months of intro-
duction among beneficiaries receiving 
ongoing SGA drug therapy. Fewer than 1 
in 4 beneficiaries used generic risperidone 
by the end of the study period, and the 
vast majority of use was among those pre-
viously using brand risperidone. Generic 
risperidone use was associated with lower 
total and out-of-pocket antipsychotic 
spending, as well as higher levels of ad-
herence and persistence to SGA therapy.

n	 Table 1. Study Population Characteristics 

All

Type of SGA Use Prior to  
July 2008

Non-Risperidone 
SGA

Brand 
Risperidone

100% 75.7% 24.3% 

Age, mean (SD) 65.5 (14.8) 65.2 (14.7) 70.2 (14.6)

Part D RxHCC risk score, mean 
(SD)

1.22 (0.43) 1.24 (0.43) 1.18 (0.42)

Female 61.4% 61.3% 61.7%

Race

White 87.3% 88.1% 84.7%

Black 8.6% 7.8% 11.2%

Asian 0.3% 0.3% 0.4%

Hispanic 2.3% 2.2% 2.5%

Othera 1.5% 1.6% 1.2%

Reason for Medicare 
entitlement

Aged 53.9% 50.4% 64.9%

Disability 46.1% 49.6% 35.1%

Diagnosis

Schizophrenia 17.3% 16.9% 18.6%

Bipolar 24.0% 26.6% 15.7%

Other mental health 
diagnosis

44.2% 43.9% 45.0%

Dementia 11.2% 9.3% 17.1%

No mental health 
diagnosis

3.3% 3.3% 3.6%

Part D coverageb

Basic 67.3% 68.2% 64.7%

Enhanced 32.7% 31.8% 35.3%

Medicare Advantage plan type

HMO 35.4% 33.6% 40.8%

PFFS 57.1% 58.4% 53.1%

PPO 7.5% 8.0% 6.1%

Cost sharingb

Mean tier 1 co-pay 2008 
(SD)

$3.34 (2.27) $3.40 (2.22) $3.16 (2.38)

Mean tier 2 co-pay 2008 
(SD)

$24.90 (10.04) $25.21 (9.75) $24.07 (10.85)

Reached coverage gap 
threshold in 2007c 59.5% 61.0% 55.0%

HMO indicates health maintenance organization; PPO, preferred provider organization; 
PFFS, private fee-for-service; RxHCC, prescription drug hierarchical condition category; 
SGA, second-generation antipsychotic. 
This table presents the study population characteristics among beneficiaries with at least 1 
SGA fill between January and June 2008. 
aOther race includes missing, Native American, and other (includes all 3 of these groups). 
bA random factor (± 5%) was applied to the percentages of beneficiaries enrolled in basic 
versus enhanced plans; HMO, PFFS, and PPO plans; and the mean tier 1 and tier 2 co-pays 
in 2008 to mask the identity of the plans included in our study. 
cThe coverage gap threshold in 2007 was $2400 in total drug spending. The proportion of 
beneficiaries reaching the coverage gap threshold was calculated among those enrolled in 
2007.
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The high levels of bioequivalent generic substitution 
and the limited variation by MA plan type and cost-
sharing levels suggest that these switches could happen 
automatically (eg, generic substitution at the pharmacy). 
Despite concerns about patient mistrust of generics, bio-
equivalent generic substitution did not adversely affect 
adherence, on average. Moreover, bioequivalent generic 
substitution was associated with savings in total and out-
of-pocket antipsychotic spending.

We are not able to determine if beneficiaries used brand 
risperidone after July 2008 or stopped using SGAs entire-
ly because Part D event data do not capture uncovered 
drug use. We hypothesize, however, that levels of brand 
risperidone use were low. We found a similar percent of 
beneficiaries had no SGA fills after July 2008 across those 
who were previously using branded risperidone and other 
SGAs. Moreover, industry reports suggest that levels of 
brand Risperdal use were minimal after the introduction 
of generic risperidone.8

The Congressional Budget Office estimates that across 
all drug classes, Part D could have saved an additional 
$4 billion through nonbioequivalent generic substitu-
tion in 2007.2 However, we found that few beneficiaries 
(<7%) using other SGAs switched to generic risperidone. 
Although physicians and patients are hesitant to switch 
SGAs if patients are stable on existing regimens, we found 
that even among those who actively switched SGAs only 
one-third switched to generic risperidone. It is possible 
that switching to risperidone might not have been clini-
cally appropriate for all of these beneficiaries if some pre-
viously experienced poor tolerability or treatment failure 
with risperidone. In our study population, however, only 
6% of beneficiaries who switched to a different brand SGA 

had any documented use of brand risperidone in the prior 
year, suggesting potential opportunities for greater non-
bioequivalent generic substitution.

Encouraging more nonbioequivalent generic substi-
tution among beneficiaries who require changes in their 
SGA drug regimen could yield clinical benefits in addition 
to cost savings. We found that beneficiaries who switched 
to generic risperidone from other brand SGAs had high-
er levels of adherence and lower rates of gaps in use in 
2009. In addition, we found smaller relative reductions in 
SGA use over the first 18 months after generic introduc-
tion for beneficiaries who switched to generic risperidone 

n Figure 1. Cumulative Percent of Beneficiaries With 
Generic Risperidone Use, 2008-2009

SGA indicates second-generation antipsychotic. 
This figure presents the cumulative percent of beneficiaries with at least 
1 fill of generic risperidone between July 2008 and December 2009, 
overall, and among those who previously used brand risperidone or other 
brand SGAs.

n	 Table 2. Association Between Part D Plan Characteristics and Time to First Generic Risperidone Use 

Antipsychotic Use Prior to July 2008

Non-Risperidone SGAa Brand Risperidone

HR 95% CI HR 95% CI

Plan cost-sharing levels

  Enhanced benefits (vs basic) 1.04 0.78-1.37 1.12 0.96-1.30

  Tier 2 – tier 1 co-pay differential: +$10 0.98 0.88-1.09 0.99 0.93-1.05

Medicare Advantage plan type

  PFFS (vs HMO) 0.73 0.56-0.96 0.95 0.83-1.10

  PPO 0.91 0.67-1.24 0.99 0.82-1.19

HMO indicates health maintenance organization; HR, hazard ratio; PFFS, private fee-for-service; PPO, preferred provider organization; SGA, second-
generation antipsychotic. 
aIn analyses among beneficiaries previously using other brand SGAs, the models also adjusted for the last antipsychotic used prior to July 2008. 
This table presents the results of Cox proportional hazard models, also adjusted for age, gender, race/ethnicity, Part D comorbidity risk score, mental 
health diagnoses, reason for Medicare entitlement (disabled vs aged), reaching the coverage gap threshold in 2007, and length of time on last antipsy-
chotic use prior to July 2008. 
Bolded values indicate P <.05.
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compared with those who switched to other brand SGAs. 
Nevertheless, work is needed to evaluate the clinical ef-
fects of nonbioequivalent generic substitution. The recent 
availability of additional generic SGAs, including olan-
zapine, ziprasidone, and quetiapine in 2011 and 2012, 
however, provide a greater range of therapeutic options 
for generic substitution. This is especially important giv-
en the recent proposal by CMS to remove the formulary 
protections for 3 of the 6 protected drug classes, including 
antipsychotics.16 Although CMS retracted this proposal 
after substantial backlash, statute allows for the protec-
tions for these classes to be revisited in the future.

We found that HMO plans with tighter and formal 
physician networks were more effective at encouraging 
nonbioequivalent generic substitution than private FFS 
plans without provider networks.12 The Medicare Im-
provements for Patients and Providers Act required most 

private FFS plans to establish provider networks starting 
in 2011, resulting in the withdrawal of many private FFS 
plans from the market.17,18 The older private FFS model, 
however, could more closely mirror the experience of ben-
eficiaries enrolled in stand-alone prescription drug plans, 
which cover about two-thirds of Part D beneficiaries.19

Contrary to our expectations, patient financial incen-
tives, via cost-sharing, to use generic drugs had limited in-
fluence on generic substitution rates. These findings differ 
from evidence in other drug classes, such as hyperlipidemia 
and hypertension drugs, where incentive-based formularies 
have been linked with higher rates of switching to lower-
tier drugs.20-22 Patient financial incentives could be less ef-
fective at encouraging generic use for psychotropic drugs 
and result in greater cost-shifting to patients, especially for 
those with serious mental illness where there is greater hesi-
tancy to switch drug regimens if patients are stable.23,24

n	 Table 3. Differences in Antipsychotic Spending and Adherence Associated With SGA Drug Use Patterns 

 

Total Antipsychotic Spending  
in 2009a

Out-of-Pocket Antipsychotic Spending 
in 2009a

Adj mean Diff ($) 95% CI Adj mean Diff ($) 95% CI

No change (stay on same non-risperidone 
brand SGA)

$1639 – ref $541 – ref

Bioequivalent generic substitution (brand 
risperidone à generic risperidone)

$696 –943 –1043 to –843 $96 –445 –485 to –404

Nonbioequivalent generic substitution (non-
risperidone SGA à generic risperidone)

$1542 –97 –343 to 148 $327 –214 –314 to –115

Nonbioequivalent brand switching (non- 
risperidone SGA à other brand SGA)

$3008 1369 1162-1577 $922 381 297-465

Adherence in 2009 
(PDC ≥80%)

Nonpersistence in 2009b 
(time to first gap in use ≥31 days)

Adj % OR 95% CI Unadj %c  HR 95% CI

No change (stay on same non-risperidone 
brand SGA)

43.1% 1.00 ref 64.0% 1.00 ref 

Bioequivalent generic substitution (brand 
risperidone à generic risperidone)

52.1% 1.72 1.48-2.00 50.4% 0.76 0.70-0.83

Nonbioequivalent generic substitution (non-
risperidone SGA à generic risperidone)

57.0% 2.34 1.62-3.40 53.1% 0.56 0.46-0.69

Nonbioequivalent brand switching (non- 
risperidone SGA à other brand SGA)

49.0% 1.43 1.04-1.96 50.0% 0.64 0.53-0.78

Adj indicates adjusted; diff, differential; HR, hazard ratio; OR, odds ratio; PDC, proportion of days covered; ref, reference; SGA, second-generation 
antipsychotic; unadj, unadjusted; “à” switch to.
aWe examined antipsychotic drug spending in 2009 using linear regression models, adherence in 2009 (PDC ≥80%) using logistic regression models, 
and nonpersistence (ie, time to first gap in use of more than 30 days) using Cox proportional hazard models. 
bThe nonpersistence model excluded beneficiaries with no days of supply in 2009 (11.6%). 
cAmong beneficiaries that had a gap in use ≥31 days, the unadjusted mean time to nonpersistence was 133 (no change), 131 days (bioequivalent 
substitution), 154 days (nonbioequivalent substitution), and 145 days (nonbioequivalent brand switching). 
These analyses included all beneficiaries enrolled in 2009 with at least 1 SGA fill after the introduction of generics between July and December 2008. 
All models are adjusted for plan type (private fee-for-service, preferred provider organization, health maintenance organization), coverage type 
(enhanced vs basic), tier 2 versus tier 1 co-pay differentials, beneficiary gender, age, race/ethnicity, Part D comorbidity risk score, mental health 
diagnoses, reason for Medicare entitlement, reaching the Part D coverage gap threshold in 2007 ($2700 in total spending), days on last antipsychotic 
prior to July 2008, 2009 person-months of enrollment, and total antipsychotic PDC in 2008. 
Bolded values indicate P <.05.
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Limitations 
This was a nonrandom-

ized study and there could be 
unmeasured differences across 
beneficiaries with different drug 
use patterns. In particular, ben-
eficiaries with nonbioequivalent 
changes in their SGA regimens 
could have worse disease severity 
or recent exacerbations that could 
affect their proclivity to adhere to 
SGAs. In fact, we found higher 
levels of adherence among ben-
eficiaries who switched to different 
brand SGA drugs compared with 
those who remained on the same 
brand SGA. Similarly, we found 
no significant difference in total 
antipsychotic spending for those 
who switched from other SGAs 
to generic risperidone compared 
with those who remained on the 
same SGA; this is likely due to the 
higher levels of antipsychotic use.

To address this potential con-
founding by indication, we compared within-person 
changes in adherence using fixed effects estimation, which 
is robust to time-stable confounders across the groups. In 
addition, we included comparisons between those with 
nonbioequivalent changes in their SGA drug regimens 
(ie, those who switched from other SGAs to generic ris-
peridone vs those who switched to a different brand drug). 
These beneficiaries were more similar with respect to prior 
year drug spending, comorbidity risk scores, and disability 
(eAppendix 1 [eAppendices available at www.ajmc.com]). 
Consistent with our hypotheses, in the fixed effects analy-
ses, we found those who switched from other SGAs to ge-
neric risperidone had smaller relative reductions over time 
in their antipsychotic adherence compared with those who 
switched to other brand SGAs. We also conducted paral-
lel sensitivity analyses among the subgroup of beneficiaries 
with documented diagnoses of schizophrenia and bipolar 
disorder and found consistent results.

Our study is limited to beneficiaries enrolled in MA Part 
D plans, and may not generalize to those in stand-alone 
prescription drug plans. Within our study population, there 
were low levels of PPO enrollment, limiting our ability to 
estimate the association between PPOs and generic uptake. 
HMOs and private FFS plans have different geographic 
patterns (ie, HMOs tend to be offered in urban markets and 

private FFS plans in rural areas); however, there is over-
lap between these plan types in small metropolitan areas. 
Lastly, utilization management requirements, such as prior 
authorization, can also influence drug choices. All subjects 
in this study faced similar utilization management require-
ments (none for the most commonly used SGAs).

Findings from this study also may not generalize to 
non-Medicare populations, including those in commercial 
insurance plans or Medicaid (eg, due to differences in the 
underlying patient 14 populations or the availability and 
effects of various policy levers to influence generic use). 
Understanding the implications of generic entry within 
Medicaid is especially important as SGAs comprised 15% 
of all Medicaid drug expenditures in 2009.25,26

CONCLUSIONS 
In conclusion, generic use of SGAs was concentrated 

among patients previously using branded risperidone, 
and Medicare Part D HMO plans appeared to be more ef-
fective at encouraging generic use than private FFS plans 
without formal physician networks. While patient finan-
cial incentives had limited influence on switching, lower 
patient out-of-pocket drug costs associated with generic 
substitution appeared to be associated with improved 

n Figure 2. Monthly Changes in Antipsychotic Use Before and After Generic 
Risperidone Introduction by SGA Drug Use Patterns

PDC indicates proportion of days covered; SGA, second-generation antipsychotic; “à” switch to. 
This figure displays the adjusted monthly change in antipsychotic proportion of days covered relative 
to June 2008, the month prior to generic risperidone introduction, estimated using fixed effect 
(within-person) linear models and adjusted for time changing covariates (risk score and tier 1 and tier 2 
co-payment differential); time stable covariates drop out of the model.  
Bars indicate 95% confidence intervals.
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patient adherence to SGA treatment. With the recent 
introduction of additional generic SGAs, considerable 
opportunity remains to reduce Medicare and beneficiary 
spending, and potentially improve treatment adherence 
and outcomes.
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eAppendix 1.  
 
Table. Study Population Characteristics by SGA Drug Use Patternsa  
 

 

No Change  
(non-risperidone 

brand) 

Nonbioequivalent 
Brand  

Switching 

Nonbioequivalent 
Generic 

Substitution 

Bioequivalent 
Generic 

Substitution P 
% of beneficiariesb 60.9% 6.7% 9.1% 23.3%  

Age, mean (SD) 66.3 (14.7) 64.8 (15.0) 61.1 (14.5) 69.6 (14.6) <.001 
Part D RxHCC risk score, mean 
(SD) 

1.22 (0.42) 
 

1.32 (0.48) 
 

1.26 (0.42) 
 

1.18 (0.42) 
 

<.001 
 

Reason for Medicare entitlement:           
Age 62.2% 64.1% 64.2% 63.4% .506 

Disability 53.5% 47.3% 40.0% 63.3% <.001 
Diagnosis:              

 Schizophrenia 16.1% 31.6% 26.6% 21.6% 
<.001 

 
Bipolar 25.2% 28.2% 36.9% 15.8%  

Other mental health diagnosis 10.4% 8.2% 6.0% 16.0%  
Dementia 44.8% 30.6% 29.4% 43.4%  

No mental health diagnosis 3.5% 1.4% 1.1% 3.2%  
Any first-generation antipsychotic 
use in 2008 or 2009 

9.8% 
 

21.6% 
 

21.0% 
 

8.4% 
 

<.001 
 

Part D coverage:                    
Basic 74.7% 65.6% 74.3% 70.8% 

.001 
 

Enhanced 25.3% 34.4% 25.7% 29.2%  
MAPD plan type:                  

HMO 31.3% 42.0% 30.7% 39.5% 
<.001 

 
PFFS 58.0% 47.4% 57.6% 51.7%  
PPO 10.7% 10.6% 11.7% 8.8%  

Cost-sharingb:  
Mean tier 1 co-pay 2008 (SD) 3.60 (2.22) 3.24 (2.43) 3.60 (2.21) 3.31 (2.38) <.001 

Mean Tier 2 co-pay 2008 (SD) 25.88 (9.59) 23.87 (11.15) 25.77 (9.79) 24.47 (10.92) <.001 
Reached coverage gap threshold 
in 2007c 

63.5% 
 

61.9% 
 

67.0% 
 

57.9% 
 

<.001 
 

 
HMO indicates health maintenance organization; MAPD, Medicare Advantage prescription drug 
plan; PFFS, private fee-for-service; PPO, preferred provider organization; RxHCC prescription 
drug hierarchical condition categories; SGA, second-generation antipsychotic.  
aThis table presents the study population characteristics among beneficiaries with at least 1 SGA 
fill between January and June 2008 (approximately 10,000-20,000 total beneficiaries), stratified 
by SGA drug use patterns in 2008.  
bA random factor (± 5%) was applied to the percentages of beneficiaries enrolled in basic versus 
enhanced plans; HMO, PFFS, and PPO plans; and the mean tier 1 and tier 2 co-pays in 2008 to 
mask the identity of the plans included in our study.  
cThe coverage gap threshold in 2007 was $2400 in total drug spending. The proportion of 
beneficiaries reaching the coverage gap threshold was calculated among those enrolled in 2007. 
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