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Although pharmaceuticals ac-
count for a relatively small
fraction of total U.S. health

care expenditures (10%) (1), they rep-
resent one of the fastest-growing com-
ponents of such expenditures (2). In
response to this rapid growth, health
care payers increasingly apply utiliza-
tion controls, including preferred drug
lists, dispensing limits, mandatory use
of generic drugs, step therapy, and pri-
or authorization (3,4). A prior-authori-
zation policy requires physicians to ob-
tain preapproval in order for a patient
to receive coverage for nonpreferred,
and typically more expensive, medica-
tions. Approval often requires docu-
ments supporting medical necessity
for a nonpreferred agent or prior treat-
ment failure with preferred medica-
tions (step therapy). Objective data on
the intended and unintended conse-
quences of prior-authorization policies
for use of medications and health serv-
ices are limited, particularly in the area
of chronic mental illness (5–8).

Bipolar disorder, the sixth leading
cause of disability worldwide (9), is a
severe and recurrent condition, with
manic and depressive episodes. It af-
fects about 2.6% of the U.S. adult pop-
ulation (10). On the basis of health care
claims, patients with bipolar disorder
on average spent $22,110 per year for
overall treatment in 2002, 53% of
which was reimbursed by Medicaid
programs (11). Pharmacotherapy is the
foundation of treatment for the acute
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Objective: This study examined the association between a Medicaid pri-
or-authorization policy for second-generation antipsychotic and anticon-
vulsant agents and medication discontinuation and health service use by
patients with bipolar disorder. Methods: A pre-post design with a histori-
cal comparison group was used to analyze Maine Medicaid and Medicare
claims data. A total of 946 newly treated patients were identified during
the eight-month policy (July 2003–February 2004), and a comparison
group of 1,014 was identified from the prepolicy period (July 2002–Feb-
ruary 2003). Patients were stratified by number of visits to community
mental health centers (CMHCs) before medication initiation (proxy for
illness severity): CMHC attenders, at least two visits; nonattenders, fewer
than two. Changes in rates of medication discontinuation and outpatient,
emergency room, and hospital visits were estimated. Results: Compared
with nonattenders, at baseline CMHC attenders had substantially higher
rates of comorbid mental disorders and use of medications and health
services. The policy was associated with increased medication discontin-
uation among attenders and nonattenders, reductions in mental health
visits after discontinuation among attenders (–.64 per patient per month;
p<.05), and increases in emergency room visits after discontinuation
among nonattenders (.16 per patient per month; p<.05). During the
eight-month policy period, the policy had no detectable impact on hospi-
talization risk. Conclusions: The prior-authorization policy was associated
with increased medication discontinuation and subsequent changes in
health service use. Although small, these unintended effects raise con-
cerns about quality of care for a group of vulnerable patients. Long-term
consequences of prior-authorization policies on patient outcomes war-
rant further investigation. (Psychiatric Services 62:186–193, 2011)



and long-term management of bipolar
illness (12,13). Maintenance treatment
reduces risks of relapse, hospitaliza-
tion, and suicide (14–16).

In July 2003 the Maine Medicaid
program implemented prior-authori-
zation policies affecting new prescrip-
tions for nonpreferred second-gener-
ation antipsychotic and anticonvul-
sant agents, which are effective treat-
ments for bipolar disorder (12,13,17).
Nonpreferred second-generation an-
tipsychotics included olanzapine,
olanzapine-fluoxetine, and aripipra-
zole, and nonpreferred anticonvul-
sants included lamotrigine, topira-
mate, gabapentin, brand-name carba-
mazepine, brand-name valproic acid,
oxcarbazepine, and levetiracetam.

Prior-authorization policies may re-
duce the actual or perceived range of
prescribing options and thereby limit
the flexibility of physicians in adapting
drug therapy to individual patient
needs if therapeutic problems arise.
There is substantial biological hetero-
geneity within mental disorders, and
psychotropic drugs are less therapeuti-
cally interchangeable than drugs in
other categories (2). The tolerability of
a particular therapy influences pa-
tients’ adherence (18). Our recent
controlled study found that the Maine
prior-authorization policy significantly
increased the risk of medication dis-
continuation among newly treated pa-
tients with bipolar disorder (adjusted
relative hazard ratio [HR]=2.28; 95%
confidence interval [CI]=1.36–4.33)
without appreciable cost savings to the
state; nor did the policy increase use of
preferred agents or rates of switching
to other medications (6). We also ob-
served similar findings among patients
with schizophrenia in a study of prior
authorization in Maine Medicaid for
second-generation antipsychotic med-
ications (7).

The longitudinal study reported
here examined more broadly the im-
pact of the Maine prior-authoriza-
tion policy for second-generation an-
tipsychotic and anticonvulsant agents
among at-risk Medicaid patients
with bipolar disorder who were initi-
ating a new episode of drug treat-
ment. We assessed the association of
the prior-authorization policy with
medication discontinuation and sub-
sequent changes in the use of nondrug

health services, including outpatient
visits, emergency room visits, and hos-
pitalization. This study differs from
our previous studies (6,7) in that it
provides empirical evidence about the
relative effects of prior-authorization
policies among patients with severe
and less severe bipolar disorder. We
anticipated that the policy would re-
sult in treatment disruptions among
all patients with bipolar illness and
that the disruptions could reflect dif-
ferences in treatment effectiveness,
administrative problems (confusion
about the policy or the hassle of seek-
ing preauthorization), or other factors
(5–8). We also anticipated that disrup-
tions in pharmacotherapy after policy
implementation would be associated
either with increased use of nondrug
health services as a result of increased
symptoms or with dropout from the
health care system and that these out-
comes could reflect differences in pa-
tient medication adherence and care-
seeking behavior because prior au-
thorization adds another barrier to
care for a very vulnerable patient pop-
ulation. Previous research has report-
ed an association between medication
nonadherence and reduced frequency
of physician visits (19–22).

Methods
Data sources
We extracted Maine Medicaid enroll-
ment and claims from the Medicaid
Statistical Information System of the
Centers for Medicare and Medicaid
Services for the study period (January
2001–February 2004). We linked
these claims data with equivalent
Medicare data for the subset of pa-
tients with dual Medicaid and
Medicare enrollment by using a
unique patient identifier (23). Phar-
macy claims contained the patient
identifier, National Drug Code, dis-
pensing date, number of units provid-
ed (for example, tablets), and days’
supply. Health service claims con-
tained the patient identifier, service
code, provider code, beginning and
end dates of service, primary and sec-
ondary diagnoses, service type (for
example, emergency room), and
medical setting (for example, psychi-
atric hospital).

We obtained from Maine Medicaid
unique identifiers for community

mental health centers (CMHCs) to
identify service claims made by
CMHCs. To calculate patient-level
number of CMHC visits, we used
claims from the 14 CMHCs with con-
sistent claims reporting (which repre-
sented 85% of all CMHC claims dur-
ing the study period) to create analyt-
ic subgroups of CMHC attenders and
nonattenders (defined below). We
did not count claims from CMHCs
that had irregular patterns of claims,
which suggested start-up and discon-
tinuation of services or incomplete
data during the observation period.

Study cohorts
Newly treated cohorts. We included
patients in Maine Medicaid who were
aged 18 years or older in 2001 and
who had at least one inpatient or two
outpatient diagnoses of bipolar disor-
der (ICD-9 diagnostic codes 296.0,
296.1, 296.4–296.8, 301.11, and
301.13) (6,24,25). We identified pa-
tients who were newly treated with
any bipolar medication (second-gen-
eration antipsychotics, anticonvul-
sants, or lithium). Although not sub-
ject to prior authorization, lithium
was included because this agent, like
anticonvulsants, is an effective mood
stabilizer (17). The newly treated pa-
tients included in the study had no
use of bipolar medications in the 90
days before the initial drug dispens-
ing (index date) and had spent fewer
than 45 days in institutional settings
during that period. Patients were re-
quired to be continuously enrolled in
Medicaid for eight months before
and after the index date.

Using these inclusion rules, we
identified two distinct cohorts: the
policy cohort, or patients who initiat-
ed bipolar medication during the pe-
riod when the policy was in effect
(July 2003–February 2004), and the
prepolicy cohort, or patients who ini-
tiated medication in an equivalent
calendar period one year earlier (July
2002–February 2003). For analytic
simplicity, only the first treatment
episode for each patient was used;
thus an individual was in either the
prepolicy or the policy cohort. All pa-
tients had eight months of baseline
observations. To more precisely char-
acterize patients’ preexisting trends in
health service use, we calculated visit
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rates during the seven months before
the index date, excluding the immedi-
ate preceding month because prelim-
inary analysis showed increases in vis-
its around the time of bipolar drug
initiation.

Although our original protocol (6)
included New Hampshire as a com-
parison state, noncomparability of
baseline trends in use of outpatient
services precluded a state-level com-
parison. Instead, we used a historical
comparison group design: prepolicy
and policy cohorts of Maine Medicaid
beneficiaries were comparable in
their baseline trends in use of med-
ications and outpatient visits.

Subgroups of newly treated patients.
Within the prepolicy and policy co-
horts, we created two subgroups of pa-
tients according to their baseline
CMHC service use. Because CMHCs
specialize in care for adults with the
most severe and persistent mental ill-
nesses (26,27), we hypothesized that
regular receipt of CMHC services
would be useful as a marker for illness
severity. We identified a group of pa-
tients who had at least two CMHC vis-
its during the baseline period (CMHC
attenders) and a second group with
one or no visits (nonattenders).

Outcome measures
Discontinuation of bipolar drug treat-
ments. We created person-level daily
indicators for each bipolar medica-
tion; generically equivalent products
were treated as the same medication.
Our previously validated definition of
discontinuation is having a gap of
more than 30 days in availability of
any bipolar medication (6,7). This gap
was measured from the date that the
supplies from all prior dispensings
were finished, assuming perfect ad-
herence, until the date of a subse-
quent dispensing. Changes in bipolar
medication were not classified as dis-
continuations. The discontinuation
date was defined as the first day of
such a gap (5–7). Shorter time until
discontinuation in the policy cohort
compared with the prepolicy cohort
would suggest an increased rate of
disruption in treatment after policy
implementation. As a comparison
outcome, we also assessed the use of
medications to treat conditions other
than bipolar disorder.

Health services utilization. We
measured rates of use of both outpa-
tient and inpatient health services, in-
cluding mental health visits, emer-
gency room visits, non–mental health
outpatient visits, and hospital inpa-
tient stays. Mental health visits in-
cluded outpatient visits that were as-
sociated with any diagnosis of bipolar
disorder, depression (ICD-9 codes
296.2, 296.3, 298.0, 300.4, 309.1, and
311), or schizophrenia (ICD-9 code
295) or one-day services in psychi-
atric hospitals. Outpatient emergency
room use was defined as visits to
emergency departments that were
not connected to an inpatient epi-
sode, with at least three days of sepa-
ration from any hospitalization. Non–
mental health outpatient visits were
those that were not associated with a
diagnosis of mental illness.

Statistical analysis
For all analyses, we used a pre-post
design with a historical comparison
group. We examined individual-level
variations in outcomes before and af-
ter drug initiation and then compared
the policy cohort to the prepolicy co-
hort to estimate the policy impact.
We used the prepolicy cohort to pro-
vide information about the counter-
factual inference (that is, what might
have happened in the absence of pol-
icy change). Separate analyses were
conducted for CMHC attenders and
nonattenders.

To examine the impact of the prior-
authorization policy on the hazard of
medication discontinuation, we used
Kaplan-Meier survival curves and ex-
tended Cox regression models (6,28).
Time until event was the number of
days from drug initiation until discon-
tinuation. We used the supremum
test to evaluate the appropriateness of
the proportional hazards assumption
(5–7). Given that patients typically re-
ceive a month’s supply of medicines
in the outpatient setting, we could not
identify the exact date of discontinua-
tion within a 30-day period after med-
ication was dispensed. To address this
limitation, we used extended Cox
proportional hazards models, in
which patients were stratified accord-
ing to the timing of discontinuation
(≤30 days versus >30 days) (6).

To examine the association of the

prior-authorization policy with changes
in visit rates, we used a difference-in-
difference analytic approach. We first
measured patient-level numbers of
mental health visits, emergency room
visits, and non–mental health outpa-
tient visits per month in the periods
before and after drug initiation for
each patient (two observations). For
the subset of individuals who had dis-
continued bipolar medication, we
subdivided the postinitiation period
into two segments by date of discon-
tinuation: postinitiation while receiv-
ing treatment and postinitiation after
discontinuation (three observations).
For each individual, we then calculat-
ed the differences in visit rates across
these phases. Finally, we estimated
the policy impact by comparing the
differences between the prepolicy
and policy cohorts.

We performed a series of linear
mixed models with numbers of visits
per month as the dependent out-
comes, all treated as continuous vari-
ables, using the PROC MIXED pro-
cedure in SAS, version 9.1.3. Mixed
models can account for correlations
among repeated measurements of the
same individual and are unaffected by
unequal numbers of assessments
among individuals (29). The models
included a constant term, an indicator
for policy or prepolicy cohort, indica-
tors for the two postinitiation time pe-
riods with the preinitiation period as
the reference, and interaction terms
between the indicators for cohort and
for postinitiation periods. Coeffi-
cients of the interaction terms reflect
marginal effects of the prior-authori-
zation policy on visit rates across
phases. The models provided fixed ef-
fects of all independent variables, in-
cluding interaction terms, and ran-
dom effects for the intercept.

To examine the association be-
tween the prior-authorization policy
and the hazard of hospitalization, we
used Kaplan-Meier survival curves
and Cox proportional hazards regres-
sion (28). We defined time until event
as the number of days from drug ini-
tiation until subsequent hospitaliza-
tion. The models included an indica-
tor for policy.

In both the linear mixed and sur-
vival models, we controlled for the
following patient-level covariates: age
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group, sex, dual Medicaid and
Medicare enrollment status, and two
comorbidity measures—number of
distinct non–bipolar medications dis-
pensed and number of hospital ad-
missions at baseline (6,30). We fol-
lowed patients until the end of Feb-
ruary 2003 for the prepolicy cohort
and the end of February 2004 for the

policy cohort. We considered p values
less than .05 statistically significant in
all analyses. This study was approved
by the institutional review board of
the Harvard Pilgrim Health Care In-
stitute, which waived consent be-
cause our study was conducted using
deidentified data from a large admin-
istrative claims data set.

Results
Baseline characteristics 
of patient cohorts
As shown in Table 1, the total sample
included 1,960 newly treated pa-
tients, with 1,014 patients in the pre-
policy cohort (275 CMHC attenders
and 739 nonattenders) and 946 pa-
tients in the policy cohort (275
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Baseline characteristics of Medicaid patients newly treated for bipolar disorder before and after implementation of a 
prior-authorization policy for medication, by attendance at community mental health centers (CMHCs)a

Prepolicy cohort (N=1,014)b Policy cohort (N=946)c

CMHC attenders Nonattenders CMHC attenders Nonattenders
(N=275) (N=739) (N=275) (N=671)

Characteristic N % N % N % N %

Female 172 63 495 67 180 65 425 63
Age in January 2001 

18–34 124 45 374 51∗ 134 49 375 56
35–54 138 50 301 41 123 45 258 39
55–64 9 3 35 5 13 5 22 3
≥65 4 2 29 4 5 2 16 2

White 268 98 721 98 264 96 642 96
Dually enrolled in Medicare and Medicaid 115 42 244 33∗ 105 38 182 27∗

Bipolar medications usedd

Lithium 20 7 39 5 14 5 21 3
Second-generation antipsychotic 68 25 82 11∗ 71 26 81 12∗

Nonpreferred 20 7 32 4 17 6 22 3∗

Preferred 52 19 56 8∗ 57 21 65 10∗

Anticonvulsant 82 30 125 17∗ 75 27 106 16∗

Carbamazepine 15 5 10 1∗ 4 1 4 1
Valproic acid 23 8 46 6 21 8 45 7
Nonpreferred 52 19 76 10∗ 53 19 62 9∗

Lithium with second-generation 
antipsychotic 11 4 8 1∗ 5 2 8 1

Lithium with anticonvulsant 10 4 12 2 4 1 5 1
Second-generation antipsychotic

with anticonvulsant 38 14 37 5∗ 34 12 34 5∗

Mental disorder diagnosise

Bipolar type 2 35 13 51 7∗ 47 17 55 8∗

Comorbid schizophrenia 46 17 40 5∗ 44 16 37 6∗

Comorbid depression 154 56 264 36∗ 162 59 257 38∗

Health service use
Hospitalization 71 26 116 16∗ 81 29 129 19∗

Psychiatric hospitalization 27 10 24 3∗ 30 11 29 4∗

Emergency room visit 184 67 369 50∗ 188 68 358 53∗

Unique medications (M±SD)f 7.0±4.6 5.7±4.6∗ 7.4±5.1 5.6±4.5∗

Emergency room visits per month (M±SD) .4±.6 .2±.3∗ .3±.5 .2±.4∗

CMHC visits per month (M±SD) 1.2±1.1 .02±.05∗ 1.2±1.1 .02±.05∗

Mental health visits per month (M±SD) 2.4±2.6 .7±1.5∗ 2.2±2.1 .7±1.3∗

Outpatient visits per month (M±SD 3.3±2.6 1.6±1.8∗ 3.2±2.3 1.9±1.8∗

a The baseline period is the seven months before the date of medication initiation (index date), excluding the month immediately before the index date.
Patients included in the sample began a drug for bipolar disorder (second-generation antipsychotic, anticonvulsant, or lithium) with no use in the pre-
vious 90 days, had spent fewer than 45 days in institutional settings in the previous 90 days, and had at least one inpatient or two outpatient diagnoses
of bipolar disorder. CMHC attenders, two or more visits in the baseline period; nonattenders, one or no visits

b July 2002–February 2003
c July 2003–February 2004
d Percentages represent use during a five-month period because patients were required to have no use during the 90 days before the index date.
e At least one inpatient or two outpatient diagnoses of schizophrenia (ICD-9 295), depression (ICD-9 296.2, 296.3, and 311), and bipolar type 2 (ICD-

9 296.89 and 301.11) during the baseline period
f Number of distinct chemical entities as defined by the National Drug Codes
∗p<.05, for difference between CMHC attenders and nonattenders



CMHC attenders and 671 nonatten-
ders). Overall, patients who received
care at the CMHCs were more likely
than nonattenders to have a psychi-
atric disorder comorbid with bipolar
disorder and substantially higher
baseline use of psychiatric medica-
tions and health services, including
psychiatric hospitalizations. Among
CMHC attenders, baseline character-
istics of prepolicy and policy cohorts
were comparable, except for carba-
mazepine use (5% and 1%, respec-
tively; p<.05). Nonattenders in the
prepolicy and policy cohorts were
also comparable, except for small dif-
ferences in dual enrollment in Medic-
aid and Medicare (33% and 27%, re-
spectively; p<.05).

Discontinuation of 
bipolar drug treatments
Rates of discontinuation were higher
in the policy cohort than in the pre-
policy cohort for both CMHC atten-
ders and nonattenders. Among atten-
ders, the discontinuation rate for the
policy cohort was 38% (N=104), com-
pared with 31% (N=86) for the pre-

policy cohort. Among nonattenders,
the respective rates were 41% (N=
273) and 33% (N=243).

As shown in Figure 1, the overall
risk of medication discontinuation
was similar for the CMHC attenders
and nonattenders during the eight-
month follow-up. Among CMHC at-
tenders, the risk for the policy cohort
was similar to that of the prepolicy co-
hort during the first month of bipolar
drug treatment, but a higher risk was
found for the remainder of follow-up
(adjusted HR=1.73, CI=1.04–2.88;
p<.05 (Figure 1). In particular, this
risk was significantly higher among
patients who initiated treatment with
second-generation antipsychotic med-
ications (HR=2.52, CI=1.20–5.28;
p<.05).

Among nonattenders, the policy
cohort was more likely than the pre-
policy cohort to discontinue medica-
tions within 30 days of initiation
(HR=1.30, CI=1.05–1.61; p<.05),
and this difference persisted until the
end of follow-up. Among those who
initiated treatment with second-gen-
eration antipsychotic medications,

the policy cohort had a higher risk of
discontinuation than the prepolicy
cohort (HR=1.65, CI=1.16–2.35;
p<.05). The risk of discontinuation
among those who initiated treatment
with anticonvulsants did not change
significantly for either the CMHC at-
tenders or nonattenders.

During the study period we did not
observe any changes in the dispensing
rates of drugs used to treat conditions
other than bipolar disorder.

Health services utilization
During the postinitiation periods, the
mean±SD number of days of obser-
vation before discontinuation of bipo-
lar medication was 86±70 for CMHC
attenders and 84±68 for nonatten-
ders, and after discontinuation, the
mean number of days of observation
was 104±54 and 100±60, respectively,
until the end of the study.

Figure 2 shows the changes in visit
rates before and after drug initiation.
[A table presenting data on the esti-
mated changes in monthly visits
across periods for the prepolicy and
policy cohorts is provided in an online
appendix to this article at ps.psychia-
tryonline.org.] Among CMHC atten-
ders, an increase in the rate of mental
health visits per month was associated
with initiation of medication for both
cohorts (prepolicy cohort: .54 visits
per patient per month, CI=.25–.82;
policy cohort: .44 visits per patient
per month, CI=.16–.73) [see online
appendix]. Compared with the pre-
policy cohort, the policy cohort expe-
rienced a large and statistically signif-
icant reduction in outpatient mental
health visits after medication discon-
tinuation (–.64 visits per patient per
month, CI=–1.26 to –.03; p<.05)
(Table 2 and Figure 2).

Among nonattenders, an increase
in outpatient mental health visits for
both the prepolicy and policy co-
horts was associated with drug initi-
ation followed by reductions in visits
after discontinuation, but the differ-
ences between the cohorts were not
significant (Table 2 and Figure 2).
However, compared with the pre-
policy cohort, nonattenders in the
policy cohort experienced a signifi-
cant increase in emergency room
visits after medication discontinua-
tion (.16 per patient per month,
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Time to treatment discontinuation among Medicaid patients newly treated for
bipolar disorder, by attendance at community mental health centers (CMHCs)
and by policy cohorta
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a Discontinuation was defined as more than 30 days without bipolar medication after initiation of
medication. CMHC attenders, two or more visits in the seven-month baseline period; nonatten-
ders, fewer than two visits (used as a marker of illness severity). The policy cohort initiated med-
ication during the eight-month policy period from July 2003 to February 2004; the prepolicy co-
hort initiated medication from July 2002 to February 2003.



CI=.05–.26; p<.05) (Table 2 and
Figure 2).

As shown in Table 2, no differences
were found between the prepolicy
and policy cohorts in rates of change
in non–mental health outpatient vis-
its for either CMHC attenders or
nonattenders.

Results of the Cox proportional
hazards model suggest that during
the eight-month follow-up, the poli-
cy had no detectable impact on the
risk of hospitalization among CMHC
attenders (HR=1.14, CI=.78–1.65)
and nonattenders (HR=1.26, CI=
.93–1.69).

Discussion
Our previous study found that the
Maine prior-authorization policy for
second-generation antipsychotic and
anticonvulsant agents was associated
with increases in medication discon-
tinuation (6). The study reported
here suggests that the prior-authori-
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Outpatient mental health and emergency room visits per month among Medicaid patients initiating drug treatment for
bipolar disorder, by attendance at community mental health centers (CMHCs) and by prior-authorization policy cohorta
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a Discontinuation was defined as more than 30 days without bipolar medication after initiation of medication. CMHC attenders, two or more visits in
the seven-month baseline period; nonattenders, fewer than two visits (used as a marker of illness severity). The policy cohort initiated medication dur-
ing the eight-month policy period from July 2003 to February 2004; the prepolicy cohort initiated medication from July 2002 to February 2003.
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Impact of a prior-authorization policy on outpatient visits per month by Medicaid patients newly treated for bipolar 
disorder after medication initiation (postinitiation), by attendance at community mental health centers (CMHCs)a

Postinitiation and Postinitiation after Postinitiation after medication
receiving medication medication discontinuation discontinuation versus postin-
versus preinitiation versus preinitiation itiation and receiving treatmentb

Change Change Change
Subgroup estimate 95% CI estimate 95% CI estimate 95% CI

CMHC attenders (N=550)
Mental health visits .09 –.31 to .50 –.55 –1.17 to .06 –.64 –1.26 to –.03∗

Emergency room visits –.06 –.18 to .06 –.00 –.19 to .18 .06 –.13 to .24
Non–mental health outpatient visits –.14 –.41 to .12 –.05 –.43 to .34 .10 –.29 to .48

Nonattenders (N=1,410)
Mental health visits .07 –.15 to .29 .21 –.11 to .53 .14 –.18 to .46
Emergency room visits –.05 –.13 to .02 .10 –.00 to .21 .16 .05 to .26∗

Non–mental health outpatient visits –.07 –.19 to .05 .03 –.14 to .20 .10 –.07 to .27

a Change estimates are the differences between the policy cohort (initiated medication July 2003–February 2004) and the prepolicy cohort (initiated
medication July 2002–February 2003) across the three periods shown. Linear mixed models controlled for baseline age group, sex, dual enrollment in
Medicare and Medicaid, number of unique medications, and number of hospitalizations.

b Overall policy impact on visit rates after medication discontinuation was estimated by the difference between the two comparisons on the left. For ex-
ample, for mental health visits by CMHC attenders, the impact was estimated by subtracting .09 from –.55, which is –.64 visits per patient per month.

∗p<.05, for the difference between the policy and prepolicy cohorts
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zation policy had a differential impact
on medication discontinuation and
use of health services among newly
treated patients with bipolar disorder.
Among patients who had at least two
CMHC visits during the baseline pe-
riod (CMHC attenders), the policy
was associated with both an increase
in rates of disruption in pharma-
cotherapy and a greater decline in
outpatient mental health visits after
drug discontinuation. The policy im-
pact was immediate among CMHC
nonattenders (those with one or no
visits), who had a higher risk of med-
ication disruption within the first
month of treatment and relative in-
creases in emergency room visits after
medication discontinuation. CMHC
attenders appeared to remain adher-
ent to bipolar medications longer
than nonattenders, which may reflect
monitoring of patients with more se-
vere illness in the CMHC setting, al-
though rates of discontinuation were
ultimately higher in both groups at
the end of follow-up.

Prior-authorization policies are
controversial because they can intro-
duce barriers to the timeliness or ap-
propriateness of treatment initiation
or selection (5–8,31). It is a concern
that the policy was associated with in-
creased medication discontinuation
among all patients with bipolar disor-
der. Medication nonadherence is al-
ready a frequent problem among pa-
tients with bipolar disorder and can
be as high as 65% (32), which is high-
er than that among patients with
schizophrenia (40%–50%) (32) and
patients with nonpsychiatric condi-
tions (an average of 25%) (33). Be-
cause of the longevity of bipolar ill-
ness, management of such patients
requires routine care and mainte-
nance treatment to minimize resid-
ual symptoms and reduce risk of re-
currence (34–36).

We found a greater reduction in
rates of outpatient mental health vis-
its after medication discontinuation
among CMHC attenders in the policy
cohort. Because prior authorization is
administratively cumbersome for
both patients and doctors, it may cre-
ate unintended barriers that influ-
ence patient compliance. Fewer out-
patient mental health visits after
medication discontinuation could

represent a significant concern if it
compromises continuity of care of
these seriously ill patients. Further,
our results suggest that CMHC
nonattenders in the policy cohort
used emergency room services more
frequently after medication discon-
tinuation. This may indicate an in-
creased incidence of symptoms
among individuals not receiving treat-
ment. An alternative, potentially
more plausible, explanation is that
this reflects attempts by patients to
manage medication access issues by
visiting outpatient emergency rooms,
which are a possible setting of care
for patients who do not regularly at-
tend CMHCs. Although the Maine
prior-authorization policy reduced
pharmacy reimbursement (by about
$27 per patient over the eight-month
policy period [6]), it is unlikely that
these small savings offset the cost of
increases in acute care services,
which impose greater societal treat-
ment costs for this group of patients.

We did not detect any effect of the
policy on rates of hospitalization.
However, interpretation of this out-
come is limited by the lack of data on
state psychiatric hospitalizations, the
small sample, and the short (eight-
month) follow-up, which was the re-
sult of the sudden discontinuation of
Maine’s prior-authorization policy in
March 2004 after reports of adverse
effects associated with the policy
(7,37). Longer-term consequences of
prior-authorization policies for health
and economic outcomes could not be
reliably ascertained from this study.

Several limitations merit discus-
sion. First, continuously enrolled pa-
tients can represent a selected sub-
group of the Medicaid population;
however, such a sample was necessary
to obtain complete information about
outpatient medication use. A sensitiv-
ity analysis in which we included indi-
viduals continuously enrolled for at
least 90% of the study period had an
additional 173 participants: 50 CMHC
attenders (prepolicy cohort, N=21;
policy cohort, N=29) and 123 nonat-
tenders (N=53 and N=70, respective-
ly). This analysis found no changes in
the characteristics of study groups or
in the results. Second, because we did
not have access to medical records
and state psychiatric hospital data, we

used regular receipt of CMHC serv-
ices as a marker for disease severity;
however, some individuals may be
misclassified. Notwithstanding this
limitation, there is a need to examine
the impact of cost-containment poli-
cies by patients’ illness severity.

Third, 77 individuals who had visit-
ed the excluded CMHCs at baseline
were categorized as nonattenders by
our study definition (prepolicy co-
hort, N=30; policy cohort, N=47). To
address possible misclassification, we
conducted a sensitivity analysis in
which we excluded these individuals.
We observed no changes in the char-
acteristics of the nonattender group
or in our results. Fourth, we could not
observe changes in visits to state psy-
chiatric facilities that do not bill Med-
icaid. Finally, changes in visit rates
might have been attributable in part
to patients’ care-seeking behavior and
the care management patterns of
CMHCs; however, the use of the pre-
policy cohort as a counterfactual com-
parison in our analyses of policy ef-
fects is likely to have minimized such
confounding.

Conclusions
Introduction of the Maine prior-au-
thorization policy for second-genera-
tion antipsychotic and anticonvulsant
agents was associated with increased
rates of medication discontinuation
among vulnerable groups of patients
who were initiating new episodes of
treatment for bipolar disorder. After
these discontinuations, reductions in
outpatient mental health visits were
observed among the sickest patients
treated in CMHCs, along with in-
creases in emergency room visits
among other patients. These small but
meaningful unintended policy effects
raise concerns about quality of care.
Long-term consequences of prior-au-
thorization policies on patient out-
comes warrant further investigation.

Acknowledgments and disclosures

This study was funded by grant 63213 from the
Robert Wood Johnson Foundation’s Changes
in Health Care Financing and Organization
Program (Dr. Soumerai, principal investigator)
and was conducted at the Department of Pop-
ulation Medicine, Harvard Medical School,
and the Harvard Pilgrim Health Care Institute.
Dr. Lu acknowledges funding from a fellow-
ship in pharmaceutical policy at Harvard Med-



PSYCHIATRIC SERVICES � ps.psychiatryonline.org � February 2011   Vol. 62   No. 2 119933

ical School and a Sir Keith Murdoch Fellow-
ship from the American Australian Association.
Dr. Adams’ participation was supported by the
Kaiser Permanente Northern California Com-
munity Benefit program. Dr. Ross-Degnan,
Dr. F. Zhang, and Dr. Soumerai are investiga-
tors in the HMO Research Network Center for
Education and Research in Therapeutics,
which is supported by the U.S. Agency for
Healthcare Research and Quality.

The authors report no competing interests.

References

1. Catlin A, Cowan C, Heffler S, et al: Na-
tional health spending in 2005: the slow-
down continues. Health Affairs 26:142–
153, 2007

2. Huskamp HA: Managing psychotropic
drug costs: will formularies work? Health
Affairs 22(5):84–96, 2003

3. Huskamp HA, Stevenson DG, Donohue
JM, et al: Coverage and prior authorization
of psychotropic drugs under Medicare Part
D. Psychiatric Services 58:308–310, 2007

4. Crowley JS, Ashner D, Elam L: State Med-
icaid Outpatient Prescription Drug Poli-
cies: Findings From a National Survey,
2005 Update. Washington DC, Kaiser
Commission on Medicaid and the Unin-
sured, Kaiser Family Foundation, 2005

5. Adams AS, Zhang F, LeCates RF, et al: Pri-
or authorization for antidepressants in
Medicaid effects among disabled dual en-
rollees. Archives of Internal Medicine 169:
750–756, 2009

6. Zhang Y, Adams AS, Ross-Degnan D, et al:
Effects of prior authorization on medica-
tion discontinuation among Medicaid ben-
eficiaries with bipolar disorder. Psychiatric
Services 60:520–527, 2009

7. Soumerai SB, Zhang F, Ross-Degnan D, et
al: Use of atypical antipsychotic drugs for
schizophrenia in Maine Medicaid follow-
ing a policy change. Health Affairs 27(3):
w185–w195, 2008, Web Exclusive, doi: 10.
1377/hlthaff.27.3

8. Soumerai SB: Benefits and risks of increas-
ing restrictions on access to costly drugs in
Medicaid. Health Affairs 23(1):135–146,
2004

9. Murray CJL, Lopez AD, Jamison DT: The
global burden of disease in 1990: summary
results, sensitivity analysis and future di-
rections. Bulletin of the World Health Or-
ganization 72:495–509, 1994

10. Kessler RC, Wai TC, Demler O, et al:
Prevalence, severity, and comorbidity of
12-month DSM-IV disorders in the Na-
tional Comorbidity Survey Replication.
Archives of General Psychiatry 62:617–
627, 2005

11. Guo JJ, Keck PE, Li H, et al: Treatment
costs related to bipolar disorder and co-
morbid conditions among Medicaid pa-
tients with bipolar disorder. Psychiatric
Services 58:1073–1078, 2007

12. Goodwin G, Vieta E: Effective mainte-
nance treatment: breaking the cycle of
bipolar disorder. European Psychiatry 20:
365–371, 2005

13. Bowden CL, Krishnan AA: Pharmacother-
apy for bipolar depression: an economic
assessment. Expert Opinion on Pharma-
cotherapy 5:1101–1107, 2004

14. Bauer M: Review: lithium reduces relapse
rates in people with bipolar disorder. Evi-
dence-Based Mental Health 7:72, 2004

15. Tohen M, Greil W, Calabrese JR, et al:
Olanzapine versus lithium in the mainte-
nance treatment of bipolar disorder: a 12-
month, randomized, double-blind, con-
trolled clinical trial. American Journal of
Psychiatry 162:1281–1290, 2005

16. Swann AC: Long-term treatment in bipo-
lar disorder. Journal of Clinical Psychiatry
66:7–12, 2005

17. Bowden CL, Gitlin MJ, Keck PE, et al:
Practice guideline for the treatment of pa-
tients with bipolar disorder (revision).
American Journal of Psychiatry 159(Apr
suppl):1–50, 2002

18. Goodwin FK: Rationale for long-term
treatment of bipolar disorder and evidence
for long-term lithium treatment. Journal of
Clinical Psychiatry 63(suppl 10):5–12,
2002

19. Kruse GR, Rohland BM, Wu X: Factors as-
sociated with missed first appointments at
a psychiatric clinic. Psychiatric Services
53:1173–1176, 2002

20. Centorrino F, Hernàn MA, Drago-Fer-
rante G, et al: Factors associated with non-
compliance with psychiatric outpatient vis-
its. Psychiatric Services 52:378–380, 2001

21. Cramer JA, Scheyer RD, Mattson RH:
Compliance declines between clinic visits.
Archives of Internal Medicine 150:1509–
1510, 1990

22. Mitchell AJ, Selmes T: Why don’t patients
attend their appointments? Maintaining
engagement with psychiatric services. Ad-
vances in Psychiatric Treatment 13:423–
434, 2007

23. Saucier P, Bezanson L, Booth M, et al:
Linked data analysis of dually eligible ben-
eficiaries in New England. Health Care Fi-
nancing Review 20:91–108, 1998

24. Busch AB, Huskamp HA, Landrum MB:
Quality of care in a Medicaid population
with bipolar I disorder. Psychiatric Ser-
vices 58:848–854, 2007

25. Soumerai SB, McLaughlin TJ, Ross-Deg-

nan D, et al: Effects of limiting Medicaid
drug-reimbursement benefits on the use of
psychotropic agents and acute mental
health services by patients with schizo-
phrenia. New England Journal of Medi-
cine 331:650–655, 1994

26. Feldman S: Reflections on the 40th an-
niversary of the Community Mental
Health Centers Act. Administration and
Policy in Mental Health 31:369–380, 2004

27. Cutler DL, Bevilacqua J, McFarland BH:
Four decades of community mental
health: a symphony in four movements.
Community Mental Health Journal 39:
381–398, 2003

28. Allison PD: Survival Analysis Using SAS: A
Practical Guide. Cary, NC, SAS Institute,
1995

29. Gueorguieva R, Krystal JH: Move over
ANOVA: progress in analyzing repeated-
measures data and its reflection in papers
published in the Archives of General Psy-
chiatry. Archives of General Psychiatry
61:310–317, 2004

30. Schneeweiss S, Seeger JD, Maclure M, et
al: Performance of comorbidity scores to
control for confounding in epidemiologic
studies using claims data. American Jour-
nal of Epidemiology 154:854–864, 2001

31. Lu CY, Soumerai SB, Ross-Degnan D, et
al: Unintended impacts of a Medicaid pri-
or authorization policy on access to med-
ications for bipolar illness. Medical Care
48:4–9, 2010

32. Osterberg L, Blaschke T: Adherence to
medication. New England Journal of Med-
icine 353:487–497, 2005

33. DiMatteo MR: Variations in patients’ ad-
herence to medical recommendations: a
quantitative review of 50 years of research.
Medical Care 42:200–209, 2004

34. Frank E, Gonzalez JM, Fagiolini A: The
importance of routine for preventing re-
currence in bipolar disorder. American
Journal of Psychiatry 163:981–985, 2006

35. El-Mallakh RS: Medication adherence and
the use of long-acting antipsychotics in
bipolar disorder. Journal of Psychiatric
Practice 13:79–85, 2007

36. Gaudiano BA, Weinstock LM, Miller IW:
Improving treatment adherence in bipolar
disorder: a review of current psychosocial
treatment efficacy and recommendations
for future treatment development. Behav-
ior Modification 32:267–301, 2008

37. National Alliance on Mental Illness Maine.
Record of calls in response to the 2003 im-
plementation of limits on access to
MaineCare Medications. National Alliance
on Mental Illness Maine, 2003. Available
at www.nami.org/content/microsites186/
nami_maine/home174/whats_new89/nami
_maine_monitered_issues/rxaccess.pdf



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (DSC Distiller 7 Basic - Non Ad Managment)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


