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Objective: This study examined changes in possession of guideline-recommended medication among three groups of New York State Medicaid enrollees with severe mental illness: those who received an involuntary outpatient commitment order, voluntary enhanced services, or
neither of these interventions. Methods: An observational study was
conducted with New York State Medicaid claims data for enrollees with
bipolar, schizophrenia, or schizoaffective disorders in New York City,
Long Island, and the Hudson River Valley regions from 2000 to 2005
(N=7,762). With adjustment for clinical and demographic characteristics, logistic regression models predicted the probability of a monthly
medication possession ratio (MPR) ≥80% for medications recommended by expert guidelines or by the U.S. Food and Drug Administration
for the indicated psychiatric diagnosis. Separate models were fit by region and for patients who ever received assisted outpatient treatment
(AOT), voluntary enhanced services but never AOT, or neither treatment. Results: In all three regions, for all three groups, the predicted
probability of an MPR ≥80% improved over time (AOT improved by
31–40 percentage points, followed by enhanced services, which improved by 15–22 points, and “neither treatment,” improving 8–19
points). Some regional differences in MPR trajectories were observed.
Conclusions: After New York implemented AOT and increased community resources for enhanced services, guideline-recommended medication possession improved among Medicaid enrollees with severe mental illness—even among those who never received these interventions
or services. However, further study is needed to understand why there
were different regional trajectories and why some groups did not gain
similarly across regions. (Psychiatric Services 61:XXXX, 2010)
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I

nvoluntary outpatient commitment laws are intended to ensure
that persons with severe and persistent mental illness adhere to recommended treatment in the community, with the goal of averting relapse,
repeated hospitalizations, and violent
behavior (1). However, these laws are
also controversial, with critics asserting that they are coercive and would
be unnecessary if adequate treatment
and resources in the community were
available for persons with severe
mental illness (2,3). Many states have
implemented such laws, but evidence
for their efficacy and effectiveness
from prior randomized and naturalistic studies has been inconclusive
(4–7). In 1999 New York State enacted Kendra’s Law, which provides for
the state’s court-ordered involuntary
outpatient commitment program,
termed assisted outpatient treatment
(AOT). Recent evidence shows that
the program was associated with decreased hospitalization and improved
service engagement and medication
adherence (8,9).
While evidence accumulates regarding the effectiveness of involuntary outpatient commitment, it is
worth examining whether there are
spillover effects on quality or outcomes for other persons with severe
mental illnesses who are treated in
the system but do not receive this intervention. In New York State, persons with a court order for AOT also
receive priority for resources such as
housing and enhanced outpatient
1

services. There is evidence that, at
least initially, the increased attention
and resources given to these patients
were associated with decreased use of
services by other, equally needy patients without court orders (10). Furthermore, there are regional differences in the ability to absorb the increased service and resource demands (10,11). No prior research has
examined whether, after implementing outpatient commitment, there are
changes in treatment quality or outcomes for persons who are severely ill
but not receiving mandatory or intensive services or whether there are regional differences in these trends.
In this study we used Medicaid
claims data to examine changes in the
medication possession ratio (MPR) of
guideline-recommended medications
for patients who had severe mental
illness but differed as to whether they
received AOT, enhanced services, or
neither. We also examined whether
these changes varied by region. Because the MPR of guideline-recommended pharmacotherapy is determined not only by patient characteristics but also by the quality and availability of treatment resources in a
community, and because there is an
established link between MPR from
administrative data for prescription
fill rates and improved treatment outcomes (12–16), we used the MPR as a
single proxy for treatment availability,
quality, and outcome.

Methods
This project was approved by the institutional review boards of Duke
University, Policy Research Associates, New York State Office of Mental
Health (OMH), and Biomedical Research Alliance of New York.
Data source and population
OMH provided Medicaid administrative data that included inpatient, outpatient, and pharmacy claims from
January 1, 1999, through March 14,
2007. The data set included claims
from three enrollee groups: all recipients of AOT, those who received enhanced voluntary services but never
received AOT, and those who never
received either intervention. AOT
status was determined by the state’s
Tracking for Assistant Outpatient
2

Treatment Cases and Treatments
database, and this information was
merged with the Medicaid claims.
New York State provides two forms
of enhanced services: assertive community treatment (ACT) and intensive case management. The latter is
similar to ACT in many ways (such as
high staff-to-patient ratios, intensive
patient outreach, 24-hour coverage,
and frequent patient contact in the
community). Unlike ACT teams,
however, intensive case management
teams typically do not share caseloads
(10). In this analysis, we combined
ACT and intensive case management
data and refer to them collectively as
enhanced services.
The state provided the voluntary
enhanced services sample according
to the following selection criteria:
current service user with a record of
receiving outpatient mental health
services on or after July 1, 2006; at
least one psychiatric inpatient hospitalization since 1999 with a diagnosis
of schizophrenia or schizoaffective
disorder, bipolar disorder, or major
depression with psychotic features;
two or more psychiatric inpatient admissions in any year since 1999; a total of 14 or more inpatient days in
any single year; and use of voluntary
enhanced services at any time since
1999. The diagnostic and hospitalization criteria were selected to approximate AOT referral criteria that
are observable in claims data. Criteria for the “neither intervention”
sample were the same as for the voluntary enhanced services sample, except that participants had not received enhanced services. Given
these criteria, we would expect persons in the “neither” group to have
more severe illness profiles than a
typical Medicaid-served usual care
population.
We limited our study sample to enrollees in New York City, on Long Island, and in the Hudson River Valley,
the three largest regions with AOT
orders (representing 95% of New
York’s orders) (17) because the sample size in other regions would be too
small for comparisons. We also limited our sample to enrollees with diagnoses of schizophrenia, schizoaffective disorder, or bipolar disorder,
which represented 93% of the study
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population in the data provided by
the state. We did so for several reasons. First, claims data have demonstrated reliability for developing diagnostic cohorts in these populations
(Geiger-Brown J., Steinwachs D., Fahey M., et al., personal communication with A. F. Lehman, July 17,
2002; 18–20). Second, our primary
outcome was guideline-recommended medication possession, and expert
guidelines recommend chronic, maintenance pharmacotherapy as an important component of treatment for
all persons with these illnesses (21–
26). Claims through year 2006 were
used to identify the enrollee treatment and intervention group, but
medication utilization claims were
used only through 2005 because of
Medicare Part D implementation on
January 1, 2006, after which Medicaid enrollees dually eligible for
Medicare no longer had their pharmacy claims paid by Medicaid.
Outcome variable
The MPR was calculated with the
dates that prescriptions were filled to
determine the proportion of each
month that the recipient would have
possessed a supply of medication.
The MPR was calculated only for
medications recommended by expert
guidelines or as indicated by the U.S.
Food and Drug Administration for
treatment of the patient’s primary
psychiatric disorder, as diagnosed by
a psychiatrist during an inpatient stay
or an outpatient or emergency department visit. For example, for patients with bipolar disorder, the MPR
was calculated on the basis of mood
stabilizer (lithium, valproate, carbamazepine, and lamotrigine) or antipsychotic prescriptions. We limited
the diagnoses to those determined by
psychiatrists because they would be
prescribing the psychiatric medications from which the MPR was determined. The MPR was dichotomized
at 80% or greater because prior studies have found it (or similar measures)
to be associated with decreased hospitalization in severely mentally ill
populations (12,14,27,28).
Explanatory variables
Explanatory variables included the
patient characteristics of age (con-
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tinuous variable), gender, race-ethnicity (black, white, Hispanic, or other), and Medicaid eligibility category
(Supplemental Security Income,
dual eligibility for Medicare and
Medicaid, and other). Clinical variables included psychiatric diagnosis
(specifically, schizophrenia, schizoaffective disorder, or bipolar disorder)
and psychiatric hospitalization in a
given month. We measured time in
months.
New York’s AOT program requires participants to receive enhanced services; as a result, the state
increased annual appropriations at
the start of the program, in 1999, to
increase capacity for these services.
Despite these changes, the availability of enhanced services initially was
limited to those in the AOT program
(10). Therefore, enrollees who received AOT or enhanced services in
earlier years may have differed in
unobservable characteristics (such
as illness severity, insight into illness, or ability to adhere to treatment) from those who received
these interventions in subsequent
years—which could be associated
with differences in MPR. To address
this, we identified year of the first
observed AOT order for those in the
AOT group, the first observed enhanced services claim in the voluntary enhanced services group, or the
first Medicaid mental health treatment claim for any treatment in the
“neither” group and included these
as controls in our models. Long Island and the Hudson River Valley
had very few AOT orders in 1999;
therefore, we dropped year 1999
claims from the analysis and began
with year 2000.
Because active enrollment in AOT
or enhanced services could bias the
MPR (for example, ACT and intensive case management clinical staff
may pick up prescriptions for patients, but patients still may not adhere to the medication regimen), we
controlled for the use of AOT or enhanced services in a given month.
However, we did not control for duration of current or prior exposure to
AOT or enhanced services because
these characteristics would vary according to the resources and capacity
of a treatment system.
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Statistical methods
We fit nine logistic regression models, one for each region (New York
City, Long Island, and the Hudson
River Valley) and treatment group
(AOT, voluntary enhanced services,
and neither) combination. The unit
of analysis was the person-month.
The models were identical in terms
of the demographic, clinical, and
first-observed-treatment variables
described above. In addition, models
for the AOT group included the variables for current month being on
AOT, enhanced services, or both, and
models for the voluntary enhanced
services group included the variable
for current month being on enhanced services. We used a generalized estimating equations approach
to account for multiple observations
per person (29). Predicted probabilities of MPR ≥80% for each month
were calculated from the logistic regression results.
Although having a comorbid substance use disorder is associated with
medication nonadherence (13,15,30),
we did not control for this in the models because it was underrecorded in
the claims data. Only 7% of the AOT
sample had a substance use disorder
diagnosis in the claims, whereas a
separate data collection instrument
completed by AOT case managers
(the Child and Adult Integrated Reporting System) indicated that comorbid substance use disorders were
reported for approximately 50% of
AOT recipients. As a sensitivity analysis, we included a dichotomous variable for substance use disorders in
the models for the AOT and enhanced services groups to examine
whether including this information
from the claims altered the results.
With the claims data set supplied
by the state, only enrollees in the
AOT group were not required to have
a treatment claim in 2006 to be included in the study sample. Therefore, we conducted a sensitivity analysis in which we excluded the AOT recipients who did not receive any services in 2006 (18.9% of the recipients).
We also conducted sensitivity analyses controlling for the proportion of a
calendar year (number of months as a
continuous variable) that individuals
were enrolled in Medicaid.
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Results
Consistent with the distribution of
statewide AOT orders, most of our
study sample was from New York City
(81%) (Table 1). For approximately
half of the study sample, the first observed Medicaid treatment claim was
in the year 2000. There were regional
differences in race and ethnicity, with
New York City having a lower percentage of non-Hispanic whites.
Long Island enrollees were more
likely to have a diagnosis of bipolar
disorder (16% versus 11% in New
York City and 11% in the Hudson
River Valley).
Across all three regions, enrollees in
the AOT group had lower baseline
probabilities that the MPR would be
80% or higher compared with those in
the voluntary enhanced services and
“neither” groups (Table 2). Enrollees
in all three groups and in each region
had an increased probability of MPR
≥80% over time. Also in all three regions, the AOT group experienced the
greatest improvement over time.
Regional differences in the MPR
trajectories at study endpoint were
observed (Table 2; in addition, a figure is available as an online supplement to this article at ps.psychiatryonline.org). In New York City, the
voluntary enhanced services and “neither” groups had similar endpoint
probabilities that MPR would be 80%
or higher. In Long Island, all three
groups had the same endpoint MPR
probability. In the Hudson River Valley, the endpoint MPR probability
was highest in the voluntary enhanced services group and lower for
the other two. [Results of the logistic
regression models are available in an
online supplemental appendix to this
article at ps.psychiatryonline.org.]
These results were robust to all
three sensitivity analyses; that is, including substance use disorder in the
models, controlling for the proportion of the calendar year in which patients were enrolled, and dropping
from the analysis the AOT recipients
who did not use Medicaid services in
2006 all yielded similar model results.

Discussion
The predicted probability of MPR
≥80% improved for all three treatment groups in each region. Although
3

Table 1

Demographic and clinical characteristics of a New York State Medicaid study sample of 7,762 enrollees who ever received
assisted outpatient treatment (AOT), enhanced services, or neither treatment
New York City

Long Island

Hudson River Valley

Characteristic

N

%

N

%

N

%

Age of study sample (M±SD)
Total enrollees in group
AOT
Voluntary enhanced services
Neither AOT or enhanced services
Year of first observed Medicaid claima
2000
2001
2002
2003
2004
2005
Race
Black
White
Hispanic
Other
Male
Medicaid eligibility category
Medicare
Supplemental Security Income
Other (all others)
Psychiatric diagnosis
Schizophrenia or schizoaffective disorder
Bipolar disorder

43±12
6,269
2,291
1,915
2,063

81
37
31
33

42±11
878
356
400
122

11
41
46
14

43±12
615
200
249
166

8
33
41
27

3,191
839
716
590
499
434

51
13
11
9
8
7

454
98
96
67
87
76

52
11
11
8
10
9

313
88
64
49
54
47

51
14
10
8
9
8

2,965
1,519
859
926
4,239

47
24
14
15
68

204
525
43
106
597

23
60
5
12
68

128
407
36
44
431

21
66
6
7
70

71
4,484
1,714

1
72
27

19
689
170

2
79
19

11
489
115

2
80
19

5,573
696

89
11

741
137

84
16

550
65

89
11

a

“First observed” indicates year of first AOT order, first enhanced services claim, and first Medicaid treatment claim for the AOT group, the voluntary
enhanced services group, and “neither” group, respectively.

the absence of a counterfactual comparison group makes it difficult to
know what the MPR outcomes would
have been without these interventions in New York State, it is at least

reassuring that we did not observe
any apparent medication possession
declines for patient groups who did
not receive AOT but who were
nonetheless severely ill.

Table 2

Change in monthly predicted probability of a medication possession ratio ≥80%
for 7,762 New York State Medicaid enrollees who ever received assisted
outpatient treatment (AOT), voluntary enhanced services, or neither
Predicted probability (%)
Region and treatment group
New York City
AOT
Voluntary enhanced services
Neither AOT or enhanced services
Long Island
AOT
Voluntary enhanced services
Neither AOT or enhanced services
Hudson River Valley
AOT
Voluntary enhanced services
Neither AOT or enhanced services
4

Baseline

End of study

Change (in
percentage
points)

26
41
44

57
63
63

31
22
19

32
57
65

72
72
72

40
15
8

34
57
59

68
74
69

34
17
10
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We found some regional differences in the MPR trends. For example, by study’s end in New York City
and Long Island, the “neither”
groups fared similarly in the MPR
outcome compared with the voluntary enhanced services groups, whereas in the Hudson River Valley the
outcome of the “neither” group fell
below that of the enhanced services
group. Additional study is needed to
better understand these regional
trends and what they represent in
terms of treatment experience or
quality to enrollees.
When comparing among treatment
groups within a region, it is important
to remember that the groups are not
fully equivalent. Although we controlled for observable patient and
treatment characteristics, there were
unobservable patient characteristics
that influenced whether someone received AOT, enhanced services, or
neither. Therefore, we would not expect MPR trajectories to be equivalent among groups. Despite this chal-
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lenge, examining whether the trends
differed by region is important in understanding whether the introduction
of AOT and additional resources into
the system was associated with guideline-recommended MPR gains across
the system for severely ill, vulnerable
patient populations.
We found higher increases in medication fill rates than found in previous longitudinal studies of other severely mentally ill populations (15,31,
32). In addition to the differing populations and methodologies in these
earlier studies, differences among
treatment groups in our study also
may account for some of this variance. For the AOT group (the group
with the greatest MPR improvement)
we examined whether changes in issuing 30-day versus 90-day prescriptions could contribute to this finding
but found proportions of 30- and 90day prescriptions unchanged during
the study period. In the AOT groups,
the steep rise in MPR ≥80% may
have occurred because enrollees
went from nearly 0% exposure to
AOT to 100% by study’s end. Although everyone in the voluntary enhanced services groups would be exposed to that intervention by the end
of the study period, it is likely that at
least some had been exposed to enhanced services before 2000 and that
the “neither” group had no intensive
services history. Given the recent evidence that New York’s AOT program
was associated with improved MPR
outcomes and that improvements
could be seen after the court order
was discontinued (9,33), we would expect to see significant increases in
MPR for patients who received AOT.
Finally, in both the enhanced services
and “neither” groups, the samples
were derived from persons currently
enrolled in Medicaid in 2006—and
enrollees present in earlier years (but
not 2006) were not included in the
samples. Therefore, some selection
bias may have been introduced, with
our study sample’s possibly being older or more clinically stable (either at
baseline or because of optimized
treatment from longer treatment retention) than enrollees who were previously but not currently enrolled as
of 2006.
The different regional trends might
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have occurred in the absence of AOT
implementation in New York State,
but it is also possible that the different trajectories were due to regional
differences in implementation or other regional characteristics. Given that
the mean probability of MPR ≥80%
was lower at baseline in New York
City than in the Hudson River Valley
and Long Island regions, it is clear
that regions differed in the baseline
MPR that was associated with receiving an AOT order. Other regional differences in New York State could
have affected these regional trends,
such as differences in service system
capacity or AOT implementation
policies, which are documented in
this issue’s special section (11). Future study is needed to better understand the relationship between regional service system characteristics,
AOT implementation, and treatment
outcomes for patients with severe
mental illness across these groups.
There are several important limitations to these data. Although claims
data have demonstrated reliability and
accuracy in developing diagnostic cohorts, specifically for bipolar disorder
and schizophrenia (Geiger-Brown J.,
Steinwachs D., Fahey M., et al., personal communication with A. F.
Lehman, July 17, 2002; 18–20), they
tend to underdetect substance use
disorder comorbidity (34,35), as was
observed in our data. However, including substance use disorder in the
models did not appreciably alter the
results. Given the literature describing increased rates of nonadherence
for patients with a comorbid substance use disorder (27,36,37), the undercoding of this comorbidity in the
claims may have led to a false null result in the sensitivity analyses because
the proportion of enrollees with a
false-negative result was sufficiently
large and biased the sensitivity results.
Second, the MPR represents prescription fill rates, not adherence
specifically. Patients may fill a prescription but not take the medication.
This could be a particular issue for enrollees receiving enhanced services,
where mental health clinicians are
more likely to fill prescriptions for
their patients. We controlled for receipt of enhanced services in a given
month to mitigate this effect. Patients
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may receive medications through
sources other than Medicaid (which
would underestimate MPR). Although these potential sources of bias
in MPR would affect the point estimates, they would be less likely to affect the relative regional differences
in the MPR trajectories across groups.

Conclusions
This is the first study examining regional changes in guideline-recommended medication possession among
severely mentally ill Medicaid enrollees—including those not receiving intensive outpatient services—after the state’s implementation of outpatient commitment. Improvements
in MPR were seen in all three regions
and across all treatment groups. Despite different methodologies, our results are consistent with other research in this issue of Psychiatric Services demonstrating that AOT was associated with improved MPR (9,33).
However, differences in the MPR
trends also emphasize the need for
policy makers to monitor changes in
treatment quality regionally and
among enrollees with varied treatment intensity needs who are served
in the public mental health system.
Further study is needed to understand why there were different regional trajectories and why some
groups did not gain similarly across
regions.
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