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In 2004, California voters passed
Proposition 63, which was enact-
ed into law as the Mental Health

Services Act (MHSA) in January 2005

(1). The law levies a 1% tax on adjust-
ed gross incomes over $1 million,
which was used to provide new recov-
ery-oriented, client-centered mental

health services for mental health con-
sumers throughout the 58 county de-
partments of mental health in Califor-
nia. This tax resulted in an 18% in-
crease in funding in fiscal year 2008–
2009 over the level of funding in fiscal
year 2003–2004 (2).

A core MHSA program is the full-
service partnership program. This
program is a modified assertive com-
munity treatment program based on
an earlier recovery-oriented pro-
gram in California, referred to by the
assembly bill number which brought
it into being, AB2034, which provid-
ed intensive, comprehensive public
mental health services to individuals
with mental illness and who were
homeless or in contact with the crim-
inal justice system. Like AB2034
programs, the full-service partner-
ship program provides flexible fund-
ing, intensive case management, and
services such as housing, employ-
ment, education, peer support, co-
occurring disorder treatment, and
outreach (2).

Participation in the full-service
partnership program is voluntary; in-
dividuals must agree to enter the pro-
gram. To be accepted into the pro-
gram, clients must be unserved or un-
derserved and, depending on age,
have at least one of the following
characteristics: homeless or at risk of
homelessness, involved or at risk of
involvement with the criminal justice
system, frequently hospitalized for
mental health problems, or frequent
user of emergency department serv-
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Objective: This study examined the effects of California’s 2005 Mental
Health Services Act (MHSA) on the use of mental health–related emer-
gency department visits. It focused on one MHSA program, the full-serv-
ice partnership program, and hypothesized that individuals with public in-
surance who participate in the higher-quality full-service partnership pro-
gram would have fewer emergency department visits compared with
clients with public insurance who receive usual care. Methods: Data were
obtained from the Short-Doyle/Medi-Cal (Medicaid) file, the Data Collec-
tion and Reporting system, and the Consumer and Service Information
System, all maintained by the California Department of Mental Health.
The analytic sample covered 931,218 observations (155,203 adults) ages
18 and older from January 2007 to June 2008. The data represented
clients from seven counties, which made up 48.5% of the California pop-
ulation. Fixed-effects logistic regression was used and included a continu-
ous measure of time, in quarters, in the full-service partnership program;
separate quarter indicators; and quarter-county interaction terms. The
model thus controlled for both time-invariant personal characteristics (in-
cluding personality as well as psychiatric and medical history as of entry
into the study) and all time-varying county-level characteristics. Results:
Relative to persons receiving usual care, the odds of full-service partner-
ship participants visiting the emergency department were 54% less after
four quarters of treatment and 68% less after six quarters. Conclusions:
The full-service partnership program was highly effective in reducing
emergency visits. A statewide cost-effectiveness study should be conduct-
ed to determine the economic viability of the program. (Psychiatric Ser-
vices 63:802–807, 2012; doi: 10.1176/appi.ps.201100384)



ices (3). However, because the full-
service partnership program does not
have the capacity to serve all individ-
uals who meet the entry criteria (full-
service partnership participants make
up a small percentage of participants
in the public mental health system), a
significant proportion of individuals
whose condition is similar to that of
full-service partnership participants
remain outside of the full-service
partnership program (2).

The services available to all individ-
uals in the public mental health sys-
tem and the additional or enhanced
services available to those in the full-
service partnership program are
shown in the box on this page. Ser-
vices available under the state’s Med-
icaid program often serve as the foun-
dation for full-service partnership
care plans; however, they may be pro-
vided to full-service partnership en-
rollees with enhancements such as re-
duced provider caseloads, increased
service frequency and intensity, field-
based access and delivery, and similar
enhancements.

One measure of the effectiveness
of a comprehensive treatment pro-
gram for serious mental illness is the
impact of such a program on mental
health–related emergency depart-
ment visits. In other words, the oc-
currence of emergency department
visits can be seen as an indication of a
failure to provide adequate and effec-
tive mental health care. Nationally,
emergency department visits have
been on the rise, increasing by ap-
proximately 40% from 1992 to 2001
(4). Even assertive community treat-
ment programs have difficulty in re-
ducing emergency department visits.
Clarke and colleagues (5) analyzed a
randomized controlled trial of as-
sertive community treatment versus
usual care and found no difference in
the number of emergency depart-
ment visits between clients in usual
care and clients in assertive commu-
nity treatment–type programs. The
study did show, however, that clients
in assertive community treatment
programs staffed by mental health
consumers had fewer emergency de-
partment admissions compared with
clients in assertive community treat-
ment programs with staff that did not
include mental health consumers.

Only one study examining the rela-
tionship between time in a full-serv-
ice partnership program and emer-
gency department visits has been
published. Gilmer and colleagues (6)
used data from San Diego County
and propensity score methods to
match full-service partnership pro-
gram participants with non–full-serv-
ice partnership program participants.
The study found that after one year
the probability of emergency depart-
ment visits among full-service part-
nership program participants was re-
duced by 32% compared with other
participants.

In this study we used a retrospec-
tive nonequivalent control group

design and used data from seven
California counties for 155,203 in-
dividuals. The study tested the hy-
pothesis that enrollment in the full-
service partnership program will re-
duce the odds of emergency depart-
ment visits compared with those re-
ceiving usual care in the public
mental health system and that this
reduction will increase with time
spent in the full-service partnership
program.

Methods
Study design
This study used a retrospective non-
equivalent control group design. To
understand the effectiveness of this
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Mental health services provided under the California’s Medicaid case manage-
ment and rehabilitation option and available to all individuals in the California
public mental health system (full-service partnership and usual care)

Targeted case management
Assessment
Care planning
Rehabilitation
Counseling and psychotherapy
Pharmacotherapy
Crisis intervention
Crisis stabilization
Day treatment
Day rehabilitation
Adult residential treatment
Crisis residential treatment
Inpatient treatment

Additional mental health services and supports available to individuals in the full-
service partnership program

Needs assessment (more comprehensive than above)
Individual Services and Supports Plan development (more comprehensive 

than above)
Alternative treatment and culturally specific treatment approaches
Increased access to field-based rather than office-based services
Supportive services to assist the client in employment, housing, and education
Personal service coordination and case management (including transportation 

and reduced caseloads compared with usual care)
Wellness centers
Peer support
Family education services

Additional non–mental health services and supports available to individuals in
the full-service partnership using flexible discretionary funds guided by a “what-
ever it takes” philosophy

Basic needs support: food, clothing, and shelter
Cost of health care treatment
Cost of treatment of co-occurring conditions, such as substance abuse
Respite care

a Full-service partnership information from the California Code of Regulations Title 9 (3).
Usual care information from California’s Medicaid State Plan, Section 3.1, Supplement 3
to Attachment 3.1-A (Limitations on Services: Rehabilitative Mental Health Services and
Substance Abuse Treatment)



design as implemented here, consid-
er that there are at least two ways to
control for baseline differences be-
tween a treatment group and a con-
trol group. One is to randomly assign
individuals to each group. Statistical-
ly, this approach yields unbiased esti-
mates of any treatment effect because
there are no statistically significant
correlations between treatment as-
signment and any of the unmeasured
individual baseline characteristics of
either group. This is the case because
even though most time-invariant indi-
vidual characteristics are unmea-
sured, they are statistically equivalent
between the treatment and control
groups because of the randomization
procedure. Similarly, even though
most time-varying individual charac-
teristics are also unmeasured, ran-
domization implies that any changes
that occur over time will be the same
(statistically equivalent) across the
two groups (7).

When randomization is not avail-
able and the treatment and control
groups are not equivalent because of
selection issues, it is still theoretically
possible to obtain the situation where
there are no statistically significant
correlations between treatment as-
signment and any of the unmeasured
individual baseline characteristics of
either group by exhaustively account-
ing for all such differences and statis-
tically controlling for them. With
panel data (repeated measures of the
same individuals) it is possible to use
statistical methods that exhaustively
control for all time-invariant factors,
such as genetics, personality, sex,
race, time of birth, psychiatric histo-
ry, medical history, and socioeconom-
ic history (8,9). In addition, these
methods will also control for all indi-
vidual behavioral propensities that do
not change over time (8,9). In other
words, the statistical methods used in
this study were designed to account
for the fact that the treatment group
contained more individuals whose
past history included homelessness,
involvement in the criminal justice
system, and high use of mental health
services and to thus produce results
comparable with, although not iden-
tical to, what might be expected from
a classically designed, randomized
experiment.

Data
We used data from the Short-
Doyle/Medi-Cal (SD/MC) file to ob-
tain information about clients with re-
spect to Medicaid-reimbursed emer-
gency department visits and sociode-
mographic characteristics. Dates of
client participation in the full-service
partnership program were obtained
from the Data Collection and Report-
ing (DCR) system file. Finally, we ob-
tained information on client psychi-
atric diagnoses from the Consumer
and Service Information (CSI) Sys-
tem. All data systems are maintained
by the California Department of
Mental Health.

Because these data were existing
administrative data, informed con-
sent was not required. This project
was approved by both the Committee
for the Protection of Human Subjects
of the University of California and the
Committee for the Protection of Hu-
man Subjects of the State of Califor-
nia Office of Statewide Health Plan-
ning and Development.

Using these data we created a bal-
anced panel where information on
the characteristics and outcomes of
each client were collected for each
quarter from January 2007 to June
2008 (six quarters). These dates were
chosen because over 90% of full-serv-
ice partnership program clients en-
tered the full-service partnership pro-
gram after January 2007 and because
data were available only until June
2008 at the time this study was con-
ducted. We included only individuals
in the SD/MC data set who had re-
ceived a mental health service during
this period and were age 18 or older.

Counts of emergency department
admissions were stratified by county
to determine whether counties had
consistent administrative policies
concerning how they provided and
recorded emergency services. We
found that some counties switched
between reporting a positive number
of urgent care admissions and report-
ing no traditional emergency depart-
ment admissions and vice versa,
whereas other counties reported no
traditional emergency department
admissions for lengthy periods. To be
sure we identified all such adminis-
trative reporting patterns, we further
evaluated monthly counts of emer-

gency department admissions by
county to see which counties had con-
sistent administrative reporting pat-
terns for emergency department ad-
missions for the period from July
2000 to June 2008.

Only seven of California’s 58 coun-
ties were found to consistently report
emergency department admissions.
We excluded all other counties from
the analysis to avoid inferring full-
service partnership program effects
from administrative changes in how
emergency services were recorded.
Note that we do not consider these
reporting differences across counties
to be data errors but merely temporal
differences across counties in admin-
istrative policy regarding how to pro-
vide services for clients in crisis. The
way in which emergency services are
recorded will affect billing, so coun-
ties have an incentive to accurately
portray how they are serving clients in
crisis.

The seven counties used in this
analysis were Humboldt, Los Angeles,
Sacramento, San Diego, San Francis-
co, San Mateo, and Santa Clara.
These counties represent both North-
ern California (Humboldt, Sacramen-
to, San Francisco, San Mateo, and
Santa Clara), and Southern California
(Los Angeles and San Diego) and rep-
resent approximately half (48.5%) of
the population of California. The final
size of the analytic data set included
931,218 observations representing
155,203 clients (the characteristics
and behavior of each client were ob-
served and measured six times, yield-
ing 931,218 observations).

Statistical analysis
Our dependent variable described
whether or not a client used mental
health–related emergency depart-
ment services during a given quarter.
Because our dependent variable was
binary and we had limited informa-
tion on each client, we estimated an
individual fixed-effects logistic model
(10). Individual fixed effects control
for all non–time-varying characteris-
tics, including all historical events oc-
curring before the beginning of the
study. This approach also controlled
for all baseline differences between
individuals in their propensity to
choose full-service partnership treat-
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ment and all baseline differences be-
tween individuals in their propensity
to leave full-service partnership treat-
ment once they had entered.

Therefore, the only variables need-
ed in the model were the full-service
partnership treatment indicator (yes-
no), cumulative duration of time
spent in the full-service partnership
program (total time spent in the full-
service partnership program, meas-
ured in quarters for up to six quar-
ters), quarter fixed effects represent-
ing the specific periods in the study,
and the interaction of quarter fixed
effects and county indicators. The lat-
ter interaction terms were included to
take into account all time-varying
county-level factors, such as funding
levels, changes in the provision of
usual care, and other time-varying
county-specific changes that could af-
fect outcomes.

Individuals entered the full-service
partnership program at different
points during the study period. In ad-
dition, clients could voluntarily leave
and re-enter the full-service partner-
ship program at any time. To deter-
mine whether an individual was par-
ticipating in the full-service partner-
ship program during a given quarter,
we measured participation as of the
midpoint of the quarter.

Data management and analytics
were performed with SAS 9.2 and Sta-
ta 10. The individual fixed-effects lo-
gistic regression included robust stan-
dard errors clustered by client. Note
that although the initial size of the an-
alytic file was extremely large, individ-
ual fixed-effects logistic regression au-
tomatically dropped all observations
that did not contribute to parameter
estimation, resulting in a smaller sam-
ple. It can be mathematically shown
that individuals with all positive out-
comes (emergency department visits
every period) or all negative outcomes
(no emergency department visits in
any period) do not mathematically
contribute to the estimation of the pa-
rameters. This regression method
produces unbiased parameter esti-
mates in large samples such as the one
used in this study (10). Numerous
studies in the psychiatric literature
have used fixed-effects logistic regres-
sion to control for unobserved sources
of confounding (11–13).

Results
Descriptive statistics shown in Table
1 include 87,630 observations (14,605
individuals), with 1,697 observations
(482 individuals) of persons partici-
pating in the full-service partnership
program (individuals with all positive
outcomes or all negative outcomes
were dropped from the analyses).
The 482 figure does not represent the
exact number of full-service partner-
ship participants, in part because of
the midpoint calculation mentioned
above, but it likely contains only a
very small amount of measurement
error. The average full-service part-
nership enrollee has participated in
the program for almost three quarters
(mean±SD=2.59±1.45 quarters). For
illustrative purposes, Table 1 contains
selected client characteristics that are
not included in the individual fixed-
effects logistic model because their
inclusion would have resulted in the
occurrence of perfect collinearity.
Note that the racial-ethnic data for

the subset of clients analyzed in this
study were very incomplete and thus
are not reported.

Table 2 presents the results after
analyses controlled for individual
fixed effects, time in the full-service
partnership program, quarter fixed
effects, and the interaction of quar-
ter fixed effects and county indica-
tors. There was no statistical differ-
ence between the treatment and
control groups in the odds of having
an emergency visit at baseline, show-
ing that the model effectively re-
moved any baseline differences be-
tween the treatment and control
groups. In addition, a joint test of the
statistical significance of the interac-
tion of the quarter fixed effects and
county indicators was strongly signif-
icant (χ2=134.32, df=30, p<.001), il-
lustrating the importance of includ-
ing these controls for all omitted
time-varying variables at the county
level.

Our main variables of interest

PSYCHIATRIC SERVICES � ps.psychiatryonline.org � August 2012   Vol. 63   No. 8 880055

TTaabbllee  11

Descriptive statistics for Medi-Cal and full-service partnership program 
participantsa

No emergency visit Emergency visit

Variable N % N %

Full-service partnership participant
No 66,943 98.1 18,990 97.9
Yes 1,296 1.9 401 2.1

3-month interval
Jan 1–March 31, 2007 11,572 16.9 3,033 15.6
April 1–June 30, 2007 11,487 16.8 3,118 16.1
July 1–Sept 30, 2007 11,322 16.6 3,283 16.9
Oct 1–Dec 31, 2007 11,466 16.8 3,139 16.2
Jan 1–March 31, 2008 11,128 16.3 3,477 17.9
April 1–June 30, 2008 11,264 16.5 3,341 17.2

Psychiatric disorderb

Schizophrenia 44,821 65.7 13,883 71.6
Attention-deficit hyperactivity 3,649 5.3 1,173 6.0
Bipolar 30,278 44.4 9,536 49.2
Depression 28,021 41.1 8,507 43.9
Anxiety 13,252 19.4 4,108 21.2
Personality 896 1.3 327 1.7
Substance use 12,254 18.0 4,213 21.7
Other 20,006 29.3 6,601 34.0

Client demographic characteristicc

Female 32,343 47.4 8,875 45.8
Age (M±SD) 39.22±13.40 39.45±13.20

Quarters in full-service partnership
(M±SD) .05±.41 .05±.41

a There were 87,630 total client observations, 14,605 total clients, 1,697 total full-service partner-
ship observations, and 482 full-service partnership clients. Individuals with all positive outcomes
or all negative outcomes were not included in the analyses.

b Multiple psychiatric disorders are possible: percentages add up to greater than 100%.
c Data on race and ethnicity were very incomplete and thus are not presented.



showed that the odds of having any
emergency department visits were
54% less (odds ratio [OR]=.46,
p<.001) for full-service partnership
participants relative to those in usual
care by the end of four quarters of
treatment. The OR was computed as
follows: quarters in the full-service
partnership program were multiplied
by the coefficient on quarters in the
full-service partnership program,
which was then added to the baseline
coefficient (the baseline coefficient is
referred to as entry into full-service
partnership in Table 2). This sum was
then exponentiated. By the sixth
quarter of treatment, the odds of hav-
ing any emergency department visits
were 68% less (OR=.32, p<.001) for
full-service partnership participants
relative to those in usual care.

Discussion
The external validity of this study can
be conservatively extended to the
seven counties analyzed. A more
moderate view would extend external
validity to the entire state because
both northern and southern counties
were included, as well as one rural
county (Humboldt). We determined
full-service partnership participation
by matching the DCR and CSI
records to SD/MC records through
linking variables and included only
counties that had consistent report-
ing patterns of emergency depart-
ment services to avoid interpreting
administrative reporting artifacts as
treatment effects. The seven out of
the 58 California counties used in the

final analysis represent 48.5% of the
California population.

Our use of individual fixed-effects
logistic regression enabled us to con-
trol for all differences between clients
in the treatment and control groups at
the beginning of the study. Overall,
the results show that the full-service
partnership program was successful
in reducing emergency department
admissions; specifically, the odds of
using emergency department services
were reduced by 54% relative to usu-
al care by the fourth quarter of par-
ticipation in the full-service partner-
ship program. The odds of using
emergency department services were
68% less by the sixth quarter of par-
ticipation in the full-service partner-
ship program. This phenomenon can-
not be explained by regression to the
mean because regression to the mean
would explain a reduction of the use
of emergency service only down to
the level seen among those receiving
usual care.

Strengths of this study include the
use of a quasi-experimental design
using nonequivalent treatment and
control groups. This, along with the
ability to control for all history and
characteristics of study participants at
baseline and for all time-invariant and
time-varying county-level character-
istics, allowed us to largely control for
the main threat to internal validity in
this study: selection bias (7).

Weaknesses of this study include
the use of administrative data, which
may be subject to classical measure-
ment error. Such measurement error

in the independent variables can re-
sult in estimated parameters that are
asymptotically biased toward zero
(14,15). However, because none of
these data were self-reported, we ex-
pect such measurement error to be
very low. In addition, to the extent
that systematic measurement error in
the dependent variable was present
in terms of unknown changes in how
emergency services are classified,
our controls for all time-varying
county-level changes would account
for such error. Thus, although we be-
lieve our data contain little or no
measurement error, if classical meas-
urement error is present, our esti-
mates may understate the true rela-
tionship between full-service part-
nership participation and emergency
department visits.

The results of this study are similar
to the findings of Gilmer and col-
leagues (6), who studied a single
county in California, San Diego. This
study used a far larger sample and a
different but equally rigorous estima-
tion strategy, confirming the value of
the full-service partnership program
in reducing emergency department
visits. Although Gilmer and col-
leagues did not find an overall cost
savings from the full-service partner-
ship program, they found that the
program offset 82% of its costs in a
public setting. It is arguable that be-
cause of data limitations not all costs
could be considered, so the true cost
offset may be even higher. In addi-
tion, further program refinement may
result in lower costs, bringing the off-
set level into the realm of cost neu-
trality or even cost savings.

Conclusions
California’s full-service partnership
program has demonstrated success by
achieving a drastic decrease in the use
of mental health–related emergency
department visits in the seriously
mentally ill population. In order to
maintain the program, rigorous cost-
effectiveness research at the state lev-
el should be completed. If the results
of such research are as promising as
the cost-effectiveness findings from
San Diego County, the full-service
partnership program could be scaled
up without fear of further straining
California’s currently fragile state
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Use of mental health–related emergency department services among Medi-Cal
full-service partnership participants and participants receiving usual carea

Variable Coefficient SE p OR 95% CI

Entry into full-service partner-
ship (baseline) (reference: no) –.045 .138 .744 .96 .73–1.25
Time in full-service partnership

(quarters) –.180 .044 <.001 .84 .77–.91
Quarter (reference:

Jan 1–March 31, 2007)
April 1–June 30, 2007 .099 .158 .532 1.10 .81–1.51
July 1–Sept 30, 2007 .191 .156 .221 1.21 .89–1.64
Oct 1–Dec 31, 2007 .308 .154 .045 1.36 1.01–1.84
Jan 1–March 31, 2008 .092 .158 .558 1.10 .81–1.49
April 1–June 30, 2008 –.016 .165 .923 .98 .71–1.36

a Fixed-effects logistic regression. There were 14,605 individuals and 87,630 observations. Interac-
tions of county indicators and quarter indicators were included in the analysis but are not shown.
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budget. In addition, assuming that
the full-service partnership program
is cost-effective, the level to which
the program should be scaled up
would need to be informed by a de-
termination of the maximum percent-
age of clients willing to participate in
a modified assertive community
treatment program.
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