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Involuntary treatment of individu-
als with severe mental illness pro-
vokes much ethical and legal de-

bate and imposes a substantial finan-
cial burden on the public mental
health system (1,2). This treatment
typically takes one of two forms. The
first, known as an involuntary psychi-
atric hold, allows a qualified physician
or police officer to confine a person in
a hospital for up to 72 hours if he or
she poses a danger to him- or herself
or others, if the person appears to be
gravely disabled, or both. The second
form of involuntary treatment in-
volves the extension of 72-hour holds
for up to an additional 14 days for in-
dividuals who continue to meet the
involuntary hold criteria and cannot
receive treatment at a less restrictive
level of care. Individuals with severe
mental illness who are homeless, suf-
fering from a co-occurring substance
use disorder, or both are overrepre-
sented in the population that receives
care via these involuntary services (3).

The research literature indicates
that the incidence of involuntary
treatment among persons with severe
mental illness may gauge the func-
tioning of the public mental health
system (4). Researchers have argued
that preventive measures, early-inter-
vention crisis resolution services, as
well as timely and appropriate outpa-
tient care could prevent a significant
proportion of involuntary commit-
ments (5,6). This prevention could
arise, for example, from proactive
strategies that reduce barriers to ac-
cess and encourage persons with se-
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Objective: As of fiscal year 2008–2009, California’s Mental Health Ser-
vices Act (MHSA) has distributed $3.2 billion in new tax revenues to
county mental health systems. This voter-approved act attempts to ad-
dress the needs of unserved and underserved consumers with severe
mental illness by implementing a “whatever it takes” approach. The
research literature indicates that the incidence of involuntary treat-
ment may gauge the overall functioning of the public mental health
system. Consistent with the notion that the MHSA may facilitate ef-
fective treatment of severe mental illness, the authors tested the hy-
pothesis that the incidence of two types of involuntary treatment—72-
hour holds and 14-day psychiatric civil commitments—declines as the
enhancement of service access and quality is supported by MHSA
funds. Methods: The investigators obtained quarterly counts of invol-
untary 72-hour holds (N=593,751) and 14-day psychiatric hospitaliza-
tions (N=202,554) for 28 counties, with over 22 million inhabitants,
from July 2000 to June 2007. A fixed-effects regression approach ad-
justed for temporal patterns in treatment. Results: The petitions for
involuntary 14-day hospitalizations, but not involuntary 72-hour holds,
fell below expected values after disbursement of MHSA funds. In
these counties, 3,073 fewer involuntary 14-day treatments—approxi-
mately 10% below expected levels—could be attributed to disburse-
ment of MHSA funds. Results remained robust to alternative regres-
sion specifications. Conclusions: Fewer than expected involuntary 14-
day holds for continued hospitalization may indicate an important
shift in service delivery. MHSA funds may have facilitated the dis-
charge of clients from the hospital by providing enhanced resources
and access to a range of less-restrictive community-based treatment
alternatives. (Psychiatric Services 61:1006–1011, 2010)



vere mental illness to use lower-cost
community treatment and case man-
agement programs.

In November 2004, California vot-
ers approved the ballot measure
Proposition 63, the Mental Health
Services Act (MHSA), to expand pub-
lic mental health funding and services
in all counties. This historic legislation
levies a 1% tax on annual adjusted
gross incomes over $1 million. The
MHSA specifies that these new funds
cannot supplant existing mental health
services and should provide new serv-
ices or expand services to individuals
with severe mental illness or serious
emotional disturbances (7). The
MHSA intends county-run mental
health programs to provide culturally
competent, client-driven, integrated
services to support persons with se-
vere mental illness in attaining their
recovery goals.

California allocated a majority of
MHSA funds to counties on the basis
of a formula that incorporated popula-
tion size, proportion of households
with incomes below 200% of the
poverty threshold, the size of the pop-
ulation without health insurance, and
the prevalence of mental illness. The
results of this formula were adjusted to
account for existing resources avail-
able in each county (8). As of the end
of fiscal year (FY) 2006–2007 (June 30,
2007), approximately $647.7 million
had been distributed under the
MHSA to augment county mental
health programs (9). For most coun-
ties, these funds represented an ap-
proximate 10% increase in mental
health budgets (10).

Consistent with the notion that the
MHSA may increase access to and im-
prove the quality of effective compre-
hensive services and supports for indi-
viduals with severe mental illness, we
hypothesized that the monthly inci-
dence of involuntary civil commit-
ments in California would decline af-
ter the enactment of MHSA. We ex-
amined involuntary 72-hour and 14-
day holds as indicators of changes in
the system of care catalyzed by MHSA
funds. Discovered support for the hy-
pothesis may indicate that county
mental health programs in California
increased access for persons with se-
vere mental illness to less restrictive,
lower-cost treatment and case man-

agement programs. Results also may
hold policy implications for developing
strategies to reduce the overall de-
mand for crisis treatment in public
mental health care.

Methods
Variables and data
We obtained data on involuntary treat-
ments from the State of California De-
partment of Mental Health (DMH)
(“Quarterly Reports in Involuntary
Detentions, July 2000–June 2007,”
personal communication with DMH
Mar 10, 2010). California requires
each county mental health department
to report counts of involuntary 72-
hour and 14-day holds. The California
Welfare and Institutions Code, Sec-
tion 5150, allows a qualified officer
(police officer, for example) or clini-
cian to involuntarily confine a person
with a suspected mental disorder who
appears to be a danger to him- or her-
self or others, is gravely disabled, or
both (11). Involuntary confinement
under a 5150 hold can continue for up
to 72 hours, at which point a psychia-
trist or psychologist must assess the in-
dividual to determine whether contin-
ued confinement is warranted. Per-
sons deemed unfit for release then en-
ter up to 14 days of additional confine-
ment, as specified in Section 5250 of
the California Welfare and Institutions
Code (12). Only persons confined un-
der Section 5150 may then enter 14-
day confinement under Section 5250.
For brevity, we refer to 72-hour holds
as 5150s and to 14-day intensive treat-
ments as 5250s.

DMH provided us with 28 quarterly
counts of 5150s and 5250s, by county,
from FY 2000–2001 to the end of FY
2006–2007. We used deidentified, ag-
gregate-level data; therefore, in-
formed consent was not required.
These data comprised the longest se-
ries with consistent collection and re-
porting methodology available to us at
the time of our study. DMH performs
a quality check of the county data to
ensure the completeness of reporting.
If DMH discovers any errors, it re-
turns the data to the responsible coun-
ty and requests corrections.

The first quarter of the fiscal year
runs from July 1 through September
30, and the fourth quarter runs from
April 1 through June 30. We excluded

from the analysis counties with more
than three consecutive missing quar-
ters of data. This process left us with
data on the following 28 counties:
Alameda, Butte, Contra Costa, El Do-
rado, Fresno, Humboldt, Kern, Marin,
Merced, Orange, Riverside, Sacra-
mento, San Bernardino, San Diego,
San Francisco, San Joaquin, San Luis
Obispo, San Mateo, Santa Barbara,
Santa Clara, Santa Cruz, Solano, Sono-
ma, Stanislaus, Ventura, Yolo, and Sut-
ter-Yuba. According to the 2000 U.S.
census, these counties comprise more
than 22 million persons, or 65% of
California’s population (13). These
counties, moreover, represent a di-
verse cross-section of California; that
is, they include ethnically diverse pop-
ulations in rural and urban, as well as
coastal and interior, settings.

We discovered missing values in the
quarterly counts for the 28 counties.
We therefore imputed missing quar-
terly values for 5150s (ten total, or
1.3% of data) and 5250s (16 total, or
2.1% of data) by inserting the mean
quarterly value for that fiscal year.

By October 2006, all 28 counties in
the analysis had received MHSA fund-
ing, although the date of funding ap-
proval varied (range January–October
2006). We classified the MHSA vari-
able as a separate binary indicator for
each county, coded as 1 for the first full
quarter after which the county re-
ceived approval for MHSA funds and
thereafter. Before this quarter, we cod-
ed MHSA funding as 0.

Analysis
Support for our hypothesis turned on
whether the incidence of involuntary
psychiatric services fell below expect-
ed levels after the disbursement of
MHSA funds. We tested our hypothe-
sis using a standard panel regression
technique recommended in the health
economics literature (14).

We first inserted the independent
variable (MHSA) into the regression
equation. Because counties received
MHSA funds at slightly different times,
we specified the MHSA variable to re-
flect that the timing of disbursement
varied by county (for example, dis-
bursement occurred in the first quarter
of 2007 for San Joaquin County, where-
as disbursement occurred in the second
quarter of 2006 for San Francisco

PSYCHIATRIC SERVICES � ps.psychiatryonline.org � October 2010   Vol. 61   No. 10 11000077



County). This approach took advantage
of temporal differences in MHSA fund
disbursement, thereby minimizing the
likelihood that statewide changes in in-
voluntary civil commitments would
confound our estimates.

Next, we included as a control vari-
able each county’s unemployment
rate. The incidence of involuntary psy-
chiatric treatment reportedly increas-
es when the regional economy de-
clines (4). This observation appears
consistent with individual-level re-
search of increased antisocial behavior
and alcohol abuse after job loss, as well
as elevated fear among the population
that remains working during unex-
pected rises in unemployment (15).
Failure to account for economic
change could bias our test if sudden
increases in unemployment coincided
with the disbursement of MHSA
funds. We therefore included as a con-
trol variable the quarterly unemploy-
ment rate for the 28 counties analyzed
(16). The unemployment rate gauges
the extent to which regional econ-
omies stagnate or contract. The U.S.
Bureau of Labor Statistics, our source
for unemployment data, defines the
unemployment rate as the percentage
of the labor force looking for but not
having a job (17).

We endeavored to remove other po-
tential sources of confounding bias by
using a fixed-effect specification.
Omitted county-level variables that
were relatively stable over the short
term may bias effect estimates if cor-

related with reductions in reported
5150s and 5250s after the disburse-
ment of MHSA funds. These variables
could include, for example, political
climate or data collection procedures.
To minimize this potential bias, we in-
cluded county fixed effects, which
controlled for all time-invariant omit-
ted factors at the county level. This ap-
proach permitted estimates of the ef-
fect of a change in the independent
variable (such as allocation of MHSA
funds) on a change in involuntary psy-
chiatric services.

We then included quarter-year fixed
effects, which controlled for bias that
may have resulted from the omission of
time-varying factors across all counties.
We also added county-specific linear
and quadratic time trend variables.
This extended model specification
minimized bias associated with county-
level patterns of 5150s and 5250s dur-
ing the study period. In addition, we
controlled for other time patterns in
the dependent variable by using panel
autocorrelation removal routines rec-
ommended in the literature (18,19).

We controlled for differences in er-
ror terms across counties by specifying
panel-corrected standard error adjust-
ment (20). California counties differ
dramatically in population size. Given
the differences in population size, we
weighted our analyses by population
counts derived from the U.S. census
(21). We also tested the possibility that
changes in the count of involuntary
commitments occurred roughly in pro-

portion to population size by specifying
per capita dependent variables (that is,
5150s or 5250s per 100,000 persons).

Results
5150s
Over the test period, the 28 counties
reported a total of 593,751 involuntary
72-hour holds. Alameda County re-
ported the most 5150s, whereas Sut-
ter-Yuba reported the fewest. Figure 1
shows the aggregate quarterly counts
over time of 5150s. The plot shows a
seasonal pattern such that 5150s were
typically the highest in the April–June
quarter.

Diagnosis of the residual error term
after removal of county and quarter-
year fixed effects revealed several out-
lying quarterly counts of 5150s. These
outliers may reflect county-specific er-
rors and incomplete data not detected
by state DMH audits or real rises or
declines in involuntary treatment.
Outliers may distort the estimate of
the MHSA coefficient by inflating the
standard error of the panel series,
thereby increasing the likelihood of a
type II error. To address this concern,
we performed outlier detection and
removal routines (22,23) before test-
ing the effect of MHSA on 5150s.

Table 1 shows the results of the pan-
el regression in which we included the
MHSA variable, the unemployment
rate, county and quarter-year fixed ef-
fects, and county time trends. Results
did not support the hypothesis of few-
er 5150s after MHSA disbursement in
that the 95% confidence interval (that
is, –94.52 to 76.81) for the MHSA co-
efficient included 0. The alternative
per capita specification of 5150s,
which held that a response to MHSA
funds would occur in proportion to
county population size, yielded similar
results (available on request).

We conducted two additional sensi-
tivity analyses to assess whether impu-
tation of missing values of 5150s or re-
moval of outliers in 5150s would
change the MHSA coefficient. Find-
ings appeared consistent with the orig-
inal test; we observed no relationship
between MHSA funds and 5150s (re-
sults available on request).

5250s
From FY 2000–2001 to FY 2006–
2007, the test counties reported
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Count of involuntary 72-hour psychiatric holds (code 5150) in 28 California
counties, by quarter-year, July 2000 to June 2007
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202,554 involuntary 14-day intensive
treatments (approximately 268 per
county-quarter). As with the 5150s,
Alameda County reported the most
5250s, whereas Sutter-Yuba reported
the fewest. Figure 2 shows the aggre-
gate counts of 5250s over time, indi-
cating a decline in FY 2006–2007.
These counts were often highest in the
January–March quarter.

We performed the same outlier de-
tection and removal routines on 5250s
as we did with 5150s because we dis-
covered several outlying values after
inclusion of county and quarter-year
fixed effects. Table 1 shows the final
estimation results. The MHSA coeffi-
cient was negative and statistically sig-
nificant (coefficient=–29.267, p<.001),
which supported our hypothesis.
Findings from the alternative 5250s
per capita model, in which a response
to MHSA funds occurred in propor-
tion to county population size, also
supported the hypothesis. The coeffi-
cient for MHSA, moreover, did not
appear sensitive to additional specifi-
cations in which we preserved missing
values of 5250s or retained outliers in
5250s (results available on request).

To provide an estimate of the mag-
nitude of the coefficient, we calculat-
ed the number of 5250s statistically
averted by the disbursement of
MHSA funds. In the 105 county-quar-
ters after MHSA disbursement, we
observed 27,269 instances of 5250s.
Multiplying the coefficient (–29.267)
for MHSA in Table 1 by the 105 coun-
ty-quarters implied a reduction of
3,073 cases, or approximately 10%

fewer 5250s than expected.
To ensure that our findings on the

relationship between MHSA and in-
voluntary admissions were not sensi-
tive to different estimation methods,
we repeated the analysis with a time-
series methodology frequently used in
the psychiatric epidemiology literature
(24,25). Involuntary commitments
from 2000 to 2007 may exhibit a trend,
a tendency for values to remain elevat-
ed or depressed, or an oscillation after
high or low values. This autocorrela-
tion could complicate our test if, for
example, 5150s and 5250s exhibited
seasonality, such that the expected val-
ue in late 2006 and 2007 did not equal
the mean of the previous years. To
control for this potential confounding

by time, we used autoregressive, inte-
grated, moving-average time-series
routines. These routines, derived by
Box and colleagues (26), empirically
identified and removed autocorrela-
tion from all 28 counties before the ef-
fect of MHSA on involuntary psychi-
atric services was tested. This ap-
proach minimized the possibility that
results arose from temporal patterning
in involuntary psychiatric services that
coincided with the disbursement of
MHSA funds.

We proceeded with the time-series
approach and included county fixed
effects to control for county differ-
ences in involuntary commitments.
Findings from the time-series analyses
confirmed initial results. In the 5150
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Panel regression to predict counts of involuntary 72-hour holds and involuntary 14-day intensive treatments per quarter-
year in 28 California counties from July 2000 to June 2007a

72-hour holds 14-day hospitalizations
(N=722 quarters) (N=710 quarters)

Independent variable Coefficient SE Coefficient SE

Quarter in which MHSA funds became availableb –8.853 43.709 –29.267 8.727∗

Unemployment rate 1.645 10.810 –3.160 2.559
Fixed effects for 28 counties Not shown — Not shown —
Quarter-year fixed effects for 28 counties Not shown — Not shown —
R2 .992 .989

a All results were adjusted for outliers in the dependent variable, nonconstant variance, contemporaneous correlation across counties, and temporal pat-
terns in the dependent variable.

b MHSA, Mental Health Services Act
∗p<.001, two-sided test

FFiigguurree  22

Count of involuntary 14-day psychiatric holds (code 5250) in 28 California 
counties, by quarter-year, July 2000 to June 2007
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test, the MHSA coefficient did not sta-
tistically differ from 0. In the 5250 test,
however, the MHSA coefficient fell
below its expected value, indicating a
statistically significant drop in 5250s
after the disbursement of MHSA
funds (results available on request).

Discussion
We tested the hypothesis that the inci-
dence of involuntary civil commit-
ments, one key indicator of the overall
functioning of the system of mental
health care, would decline after the
disbursement of MHSA funds. Find-
ings offered mixed support for the hy-
pothesis, in that involuntary 14-day ex-
tended treatments (5250s), but not in-
voluntary 72-hour holds (5150s), fell
below expected values after disburse-
ment of MHSA funds in the 28 coun-
ties for which we had data. Results in-
dicate that the structure and funding
of the MHSA may have provided en-
hanced resources and diverted clients
to less restrictive treatment settings.

We expect that future analysis, after
MHSA has been in place for several
more years, may demonstrate even
larger effects than the 10% decline in
5250s shown in this study. Total expen-
ditures for MHSA as of FY 2006–2007
were $647.7 million. This total, howev-
er, has grown to approximately $3.2
billion as of FY 2008–2009 (27).

California’s MHSA represents land-
mark legislation that has significantly
expanded the availability and range of
mental health services (10). The struc-
ture of MHSA provides the opportuni-
ty for counties to use innovative ap-
proaches to transform mental health
care. Beginning in FY 2005–2006, Cal-
ifornia distributed MHSA funds with
the stipulation that counties allocate at
least 51% of the funds to address new
and expanded services through full-
service partnerships (FSPs) (10).
These partnerships, which focus on
modified community treatment, wrap-
around service models, and a recovery
framework, serve clients with dispro-
portionately high levels of need (28).
The goal of allocating MHSA funds to
clients with high levels of need ad-
heres to the principle of targeting re-
sources so that they accrue the great-
est societal and health benefits (29).
This circumstance supports the plausi-
bility that the expansion of treatment

services (such as therapy and rehabili-
tation or case management) among
high-risk clients may have reduced the
likelihood of 5250s.

In general, only persons first placed
on a 72-hour involuntary hold (5150)
qualify for involuntary 14-day inten-
sive treatment (5250). For this reason,
we did not expect that the incidence of
5250s would fall after disbursement of
MHSA funds if 5150s remained at ex-
pected levels. We offer a post hoc ex-
planation for this finding. MHSA
funds may not have affected the popu-
lation-level incidence of disorder or
behavior deemed as dangerous. The
funds, however, may have provided
clinicians with care settings that were
viable alternatives to 14-day locked in-
patient settings when planning to dis-
charge individuals after a 5150 hold.
Given the availability of reinvigorated
or novel outpatient treatment settings
as a result of MHSA funding, psychia-
trists, psychologists, and FSP teams
may have experienced increased ac-
cess to an expanded range of commu-
nity-based resources. Such an increase
in access to less restrictive treatment
alternatives may have reduced the ne-
cessity of continued inpatient stay on a
5250 commitment. We encourage fur-
ther analyses to determine whether a
shift in clinicians’ referral patterns and
discharge planning accounts for the
decline in 5250s after MHSA.

Although we know of no research
that has investigated the association of
emergency inpatient commitment
with an increase in funds for commu-
nity mental health services, a recent
report found that after an increase in
funding, New York experienced a rise
in utilization of outpatient, communi-
ty-based treatment (30,31). New York
witnessed from 1999 to 2005 an in-
creased demand for intensive case
management (reimbursable by Medic-
aid) after the concurrent enactment of
Kendra’s Law and the appropriation of
funds for mental health services. This
case appears consistent with the no-
tion that the use of community inpa-
tient services in California may have
increased and that the use of involun-
tary services may have declined after
the disbursement of MHSA funds. We
note, however, that the literature doc-
uments important differences be-
tween states regarding trends in the use

of involuntary commitment (32–35).
Strengths of our study include the

examination of all counties in Califor-
nia with complete data over the test
period. Results therefore pertain to
mental health systems that provide
care for an ethnically and geographi-
cally diverse population of over 22 mil-
lion persons. Our analytical approach
also ruled out the rival explanation that
temporal patterns in involuntary treat-
ment “scheduled” low values coinci-
dent with the disbursement of MHSA
funds. Moreover, we controlled for the
performance of the regional economy,
which has previously been reported to
affect the incidence of involuntary
treatment.

Limitations of analyses such as ours
include that results cannot shed light
on the effectiveness of any specific
county mental health system. The co-
efficients in our table represent the av-
erage effect (across 28 counties) of
MHSA funds on involuntary treat-
ment. Insufficient statistical power did
not permit a county-specific analysis.
Our methods also cannot rule out the
possibility that unmeasured and unpat-
terned county-level factors that coin-
cided with the disbursement of MHSA
funds (but were not caused by them)
may have accounted for the findings.
In addition, lack of individual-level,
clinical information precluded an ex-
ploration of potential factors in the re-
duced filing of 5250s after the dis-
bursement of MHSA funds. Moreover,
we did not have information on man-
dated treatment in the community and
therefore could not test whether the
use of this treatment modality rose or
fell after MHSA disbursement (36).
We expect that further research will
address these important issues.

One rival hypothesis that may limit
our conclusions involves a circum-
stance in which state-level changes in
2006 unrelated to the MHSA reduced
the reported prevalence of involuntary
holds. We attempted to rule out this ri-
val in three ways. First, our analytic
strategy capitalized on county-specific
differences in the timing of the dis-
bursement of MHSA funds and includ-
ed controls for ambient factors (such as
unemployment rate) that reportedly
affect involuntary holds. Second, we
contacted DMH to ensure that no
shifts in data reporting and collection
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procedures were observed over the
test period. DMH confirmed consis-
tency in these procedures. Third, we
met with over 20 county mental health
directors to discuss whether state laws
or policies other than the MHSA may
have affected referral patterns for in-
voluntary mental health services. None
of the county mental health directors
mentioned such a change.

Conclusions
California counties’ continued ability
to receive funds from the MHSA faces
a precarious future. A $21 billion state
budget shortfall has led to increasing
pressure to redirect MHSA funds to
other public services (37). One argu-
ment in support of sustaining MHSA
funds would involve demonstrated ef-
fectiveness of the counties’ improved
management and treatment of persons
with severe mental illness. Our finding
that involuntary 14-day psychiatric
commitments declined in the year af-
ter disbursement of MHSA funds indi-
cates a slight increase in effectiveness.
We await subsequent research on oth-
er outcomes of the mental health care
system (including recovery and reha-
bilitation as well as emergency visits)
to evaluate the health, economic, and
societal value of enacting the MHSA.
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