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Objective: This study assessed
short-term effects of the removal
of injectable risperidone long-act-
ing therapy from the Florida
Medicaid preferred drug list
(PDL) in April 2006. Methods: A
difference-in-difference approach
was used to contrast changes (60
days pre and post) in health care
utilization and costs of Medicaid
recipients who were receiving
risperidone long-acting therapy
when the policy was changed
(N=247) and of a matched sample
who received risperidone long-
acting therapy in April 2005 (non-
PDL, N=247). Results: The policy
change was associated with in-
creased acute care events. Where-
as acute care events declined for
the non-PDL group, involuntary
commitments and total acute care
events increased for the PDL
group, as did expenditures for cri-
sis-related events. Medicaid phar-
macy costs fell for both groups,

The impacts of the policy change
were studied by contrasting the ef-
fects on health care utilization, costs,
and outcomes for two groups of re-
cipients aged 18–64 with diagnoses of
schizophrenia or schizoaffective, bi-
polar, or other psychotic disorders
who received risperidone long-acting
therapy—Medicaid beneficiaries con-
tinuously enrolled when the policy
was changed (PDL group) and those
who received risperidone long-acting
therapy in April 2005 (non-PDL
group). Although some recipients in
both groups discontinued their med-
ication treatment for clinical reasons,
we anticipated that the discontinua-
tions in April 2006 would include
some individuals who had been stable
on risperidone long-acting therapy for
whom providers did not seek prior au-
thorization. We hypothesized that this
group would experience more acute
care events and poorer short-term out-
comes than the 2005 group, which was
unaffected by the policy change.
Short-term impacts were studied be-
cause issues of adherence and high uti-
lization with this population made
longer-term attribution to the policy
change questionable.

Methods
Medicaid pharmacy claims were ana-
lyzed to identify episodes of risperi-
done long-acting therapy. A treatment
episode was defined as a series of at
least three injections, with the third in-
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but total expenditures did not de-
cline significantly for the PDL
group. Conclusions: The PDL re-
striction was associated with in-
creased acute care events and did
not reduce short-term Medicaid
program expenditures. (Psychi-
atric Services 61:937–939, 2010)

Although considerable research
focuses on the effect of particular

antipsychotic drugs on patient out-
comes, less attention is paid to public
policy decisions that may change ac-
cess to particular medications. The
limited evidence suggests that prior
authorization requirements do not re-
duce pharmacy expenditures or over-
all costs (1,2) and may increase dis-
continuities in treatment (2,3). This
study aimed to further develop the
policy research agenda by studying
the short-term impacts of the removal
of injectable risperidone long-acting
therapy from the Florida Medicaid
preferred drug list (PDL) in April
2006, although it remained available
when providers requested prior au-
thorization from the Medicaid pro-
gram. Risperidone long-acting thera-
py is a parenteral use extended-re-
lease microsphere formulation (injec-
tion plus diluent) second-generation
antipsychotic that was released to the
market in 2003, targeted to patients
with significant medication adher-
ence problems, and shown to be ef-
fective in clinical trials (4).



jection occurring within 42 days of the
first, as indicated in Medicaid pharma-
cy claims. The discontinuation date for
the episode was 28 days after the last
injection. These criteria are based on
the Risperdal Consta package insert
and on reviews of multidose studies in-
dicating that injections should be giv-
en on a 14-day schedule (5,6). Stable
plasma concentrations generally are
not achieved until after the third or
fourth injection and, once reached, are
maintained for four to five weeks after
the last injection.

We examined Medicaid behavioral
health inpatient, outpatient, physi-
cian, and pharmacy expenditures for
60-day pre- and postperiods. Specifi-
cally, for individuals who did not dis-
continue risperidone long-acting
therapy, we examined the 60 days be-
fore and after the policy change for
the PDL group and pre-post April
2005 for the non-PDL group. For in-

dividuals who discontinued risperi-
done long-acting therapy, we exam-
ined the periods 60 days before and
after the discontinuation date, which
was 28 days after the last injection.
Measures of acute care utilization in-
cluded whether the individual had
behavioral health–related emergency
visits, inpatient stays, and involuntary
psychiatric evaluations (an indicator
of psychiatric instability) during each
of the 60-day periods. The number of
events was also examined, as was an
overall measure of acute care use
that indicated whether the individual
experienced any of these events dur-
ing the two comparison periods.

Propensity score matching was used
to match individuals in the PDL and
non-PDL groups on the basis of de-
mographic characteristics (age, race,
and gender), diagnosis, and preperiod
utilization. We used nearest-neighbor
matching with global optimal match-

ing methods (7). A difference-in-dif-
ference approach was used for the
matched samples to examine health
care use and expenditures for the
treatment and comparison groups:

Average treatment effect =
[(outcome t+1) – (outcome t–1)PDL] 

– [(outcome t+1) 
– (outcome t–1)non-PDL]

The pre-post difference for the PDL
group was compared with the pre-post
difference for the non-PDL group.
The effect of the policy change is the
difference in the pre-post differences.
Changes in categorical outcomes were
examined via logistic regression analy-
sis, and changes in continuous meas-
ures were examined with nonparamet-
ric Mann-Whitney U tests. Exact p val-
ues were used with both methods to
determine whether the difference-in-
difference results were statistically sig-
nificant. The nonparametric Mann-
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Difference-in-difference results for Florida patients on long-acting risperidone in 2005 and in 2006, when the drug was 
removed from Florida’s preferred drug list (PDL)

PDL (N=247) Non-PDL (N=247)
Difference in 

Mean pre-post Mean pre-post difference
Measure differencea SE differencea SE (PDL – non-PDL) pb

Utilization (%)
Behavioral health inpatient stays 2.83 2.25 –.40 2.50 3.23 .36
Behavioral health emergency visits 2.83 1.33 –.81 1.30 3.64 .14
Involuntary commitment 2.83 1.93 –2.42 2.40 5.25 .07
Acute care eventsc 3.64 2.45 –2.01 2.90 5.65 .05
Antipsychotic medicationd –2.83 1.05 –6.04 1.50 3.21 .13
Polypharmacye 4.45 3.94 –2.82 3.80 7.37 .50

Number of events
Behavioral health inpatient stays .02 .02 –.04 .03 .06 .17
Behavioral health emergency visits .05 .02 .01 .03 .04 .10
Involuntary commitments .04 .02 –.04 .03 .08 .04
Acute care eventsc .11 .05 –.06 .06 .17 .02

Cost ($)f

Behavioral health inpatient stays 428.76 253.06 –25.77 317.92 454.53 .19
Behavioral health emergency visits .15 2.95 –1.22 2.86 1.37 .03
Involuntary commitments 31.48 19.41 –38.37 28.43 69.85 .05
Acute care eventsc 460.38 259.69 –65.36 322.20 525.74 .05
Outpatient care –65.13 34.20 –14.53 43.93 –50.60 .51
Behavioral health medications –433.32 50.38 –423.75 54.48 –9.57 .46
Total cost –38.07 260.96 –503.65 321.07 465.58 .99

a The mean denotes the change between the 60-day pre- and postperiods. For the PDL group, the periods refer to the time before and after the April
2006 policy change that removed the long-acting form of the drug from the PDL; for the non-PDL group, the periods are before and after April 2005.
Utilization rates (and related standard errors) are reported as proportions by SAS but reported above as percentages for ease of interpretation.

b For utilization, exact p values are from logistic regressions (df=2); for events and costs, p values are from nonparametric Mann-Whitney U scores
(df=1).

c Inpatient events, plus emergency events and involuntary commitments
d Categorical variable denoting whether the person had pharmacy claims for any antipsychotic (by definition, all individuals had antipsychotic pharma-

cy claims in the preperiod)
e Categorical variable denoting that the individual was on two or more antipsychotics in addition to risperidone long-acting therapy.
f Computed with one outlier removed from the sample. The change in costs was more than six standard deviations from the mean.



Whitney U test was appropriate, given
the skewed distribution of the changes
in the number of events and expendi-
tures. This project was approved by the
University of South Florida Institution-
al Review Board.

Results
There were 247 risperidone long-act-
ing therapy users when the policy
change was implemented in April
2006. Fifty-one percent of the PDL
sample was female (N=126), 41% were
white (N=101), and 31% were black
(N=77). The mean±SD age of recipi-
ents was 43.7±12.3, and 61% (N=151)
had a diagnosis of schizophrenia. Dif-
ferences between the matched sam-
ples did not achieve statistical signifi-
cance. Thirty-six percent (N=89) of
risperidone long-acting therapy users
discontinued the medication in the 30
days after implementation of the PDL
restriction. For comparison, 15%
(N=37) of the matched sample of users
of risperidone long-acting therapy in
April 2005 discontinued use; thus the
discontinuation rate more than dou-
bled with the PDL restriction.

Table 1 shows the difference-in-dif-
ference results. PDL users tended to
have increased acute care events after
the policy change, whereas acute care
events declined for non-PDL users.
The results were significant (at p<.05)
for the number of involuntary commit-
ments and acute care events. The re-
sults for costs were significant for
emergency visits, involuntary commit-
ments, and overall acute care events.
Pharmacy costs fell for both groups as
patients switched to less expensive
medications and because some risperi-
done long-acting therapy users discon-
tinued all antipsychotics (3%, N=7, of
the PDL users and 6%, N=15, of the
non-PDL users). Because of the policy
change, discontinuation rates were
much greater in the PDL sample. In
addition, the logistic regression used
to estimate the propensity scores
showed that the average number of
days on risperidone long-acting thera-
py was significantly less for the non-
PDL sample (137 versus 256 days,
χ2=63.9, df=1, p<.01).

Discussion
The greater discontinuation rates in
the PDL group and the significantly

fewer days on long-acting risperidone
therapy in the non-PDL sample sug-
gest that some individuals in the PDL
group were stable on the medication
and may not have switched or ceased
use in the absence of the PDL restric-
tion. Prior research has suggested that
patients who are stable and switch
medications are at risk of acute care
outcomes (8). As hypothesized, rela-
tive to individuals who received
risperidone long-acting therapy in the
prior year, those who received the
same therapy at the time of the policy
change had an increase in acute care
events, including emergency room vis-
its and involuntary commitments.
Overall the policy change did not re-
duce total expenditures for the Medic-
aid program. 

This study examined 60-day periods
before and after the policy change.
Studying short-term impacts is impor-
tant because additional support may
be provided for individuals particular-
ly at risk of negative consequences
when a policy change is implemented.
Among individuals who discontinued
risperidone long-acting therapy at the
time of the policy change, deteriora-
tion of outcomes was most evident
among individuals with schizophrenia.
Hospitalizations, involuntary commit-
ments, and overall acute care events
increased among individuals with
schizophrenia. Hospitalizations also
increased among blacks, and the num-
ber of emergency visits increased
among women and younger individu-
als. Future work should address
whether such interventions are cost-
effective.

Risperidone long-acting therapy is
not the first second-generation an-
tipsychotic to be removed from Flori-
da’s PDL. Removal of olanzapine from
the PDL for two months in 2005 was
associated with increased hospitaliza-
tion and emergency visits. Reductions
in pharmacy expenditures were offset
by increased expenditures for acute
care events (3). Thus the findings with
change in PDL status for risperidone
long-acting therapy are consistent with
other research examining the removal
of a single antipsychotic from the
Florida Medicaid PDL.

There were several limitations to
this study, such as lack of data from the
Medicare Part D program and for

Medicaid beneficiaries enrolled in
health maintenance organizations.
Also, this study focused on a single an-
tipsychotic medication and may not
generalize to other antipsychotics or
classes of medications.

Conclusions
Florida Medicaid implemented a poli-
cy change that removed risperidone
long-acting therapy from the PDL in
2006. Risperidone long-acting therapy
remains available to recipients if
providers seek prior authorization. In
this study the PDL restriction was as-
sociated with increased acute care
events and did not result in significant
savings to the Medicaid program.
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