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Mobile crisis services are wide-
ly considered to be an inte-
gral part of an effective

emergency mental health services sys-
tem (1,2). Such services are thought to

reduce hospitalization rates by divert-
ing patients from hospital admission
into community-based treatment (3).

Although the modern concept of
mobile crisis services is about a quar-

ter century old and services are wide-
ly available throughout the United
States, little effort has been directed
to formal evaluation of mobile crisis
programs (4,5). Most published stud-
ies are descriptions of individual pro-
grams or surveys of programs at the
state or national level.

Programs described in the litera-
ture have varied on several dimen-
sions. Some were community based,
and others were operated out of hos-
pitals. Services provided ranged from
crisis intervention to medication ad-
ministration and multiple follow-up
visits. Service hours ranged from nor-
mal business hours to around the
clock. Services were provided by var-
ious combinations of mental health
workers, including psychiatrists, so-
cial workers, nurses, case managers,
and “indigenous homemakers.”

Most of these descriptive studies
discussed advantages or positive re-
sults of mobile crisis services. Using
results of a national survey of state
mental health agency directors, Geller
and colleagues (4) divided the pur-
ported effects of mobile crisis services
into three categories of benefits ac-
cording to the locus of impact: con-
sumers and families, service providers,
and the mental health system.

Several studies have examined the
degree to which mobile crisis pro-
grams reduced consumers’ hospital-
ization rates (6–11). The studies used
a variety of methodologies, including
examining a mobile crisis treatment
group only (6,7,8), time-series com-
parisons of hospital admissions before
and after the introduction of the mo-
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bile crisis program (10,11), and a
comparison of hospitalization rates in
catchment areas with and without
mobile crisis service programs (9). No
published study has compared the ef-
fects of different types of interven-
tions—such as community-based ver-
sus hospital-based programs—on
hospital admissions, and none has in-
vestigated which consumer charac-
teristics are associated with a greater
risk of hospitalization.

Hence two major shortcomings in
the literature need to be addressed.
First, although mobile crisis services
are widely assumed to reduce hospital
admissions, evidence about the effec-
tiveness of such programs is limited
by the methodological shortcomings
of previous studies. Either they
lacked a rigorous study design that
controlled for extraneous factors, or
they employed qualitative approaches
based on experts’ observations and
case studies. Second, little is known
about the characteristics of mobile
crisis services consumers who are
more likely to be hospitalized.

To help address these shortcom-
ings, this study examined the effec-
tiveness of community-based mobile
crisis intervention as compared with
hospital-based intervention in pre-
venting hospital admissions. Because
an experimental design randomly as-
signing study subjects into different
interventions could not be undertak-
en, a quasi-experimental design with
an ex post matched control group was
used to approximate random assign-
ment (12,13). A second purpose of
the study was to determine the char-
acteristics of mental health services
consumers most likely to be hospital-
ized by using a multivariate statistical
analysis focusing on the timing of hos-
pitalization.

Methods
Setting
On July 1, 1996, the county mental
health authority covering a large Mid-
western industrial metropolitan area
instituted a centralized approach to
the delivery of psychiatric emergency
services. The new approach included
a hotline, a community-based mobile
crisis program, and authorization for
state hospitalization under the ad-
ministration of a single agency. Be-

fore mobile services were implement-
ed, people experiencing a mental
health crisis went to a hospital-based
psychiatric emergency room. The
emergency room had authority to ap-
prove admission to the state hospital.
The change in service delivery was
accomplished by shifting funds from
the emergency room to the mobile
crisis program, with no change in cost
to the system.

Mobile crisis services were provid-
ed by an interdisciplinary team com-
posed of crisis intervention special-
ists, registered nurses, and psychia-
trists. The team was managed by a
community mental health agency that

contracted with the county mental
health authority. The crisis interven-
tion specialists were licensed mental
health professionals who provided di-
agnostic assessment, prehospital
screening, and case management
services in addition to their crisis in-
tervention duties. Psychiatric and
nursing staff provided medical servic-
es and conducted diagnostic assess-
ments. The psychiatrists also provid-
ed supervision and screened patients
for possible hospitalization. When a
call came in, the mobile crisis team
would review the case, send out team
members to see the person, attempt
to stabilize the crisis, recommend ap-
propriate services, and provide fol-

low-up. The recommended services
could include referral and linkage to
additional community services or hos-
pitalization.

Study design
To determine whether adult con-
sumers who used the community-
based mobile crisis intervention serv-
ices were more or less likely to be
hospitalized than those who used hos-
pital-based crisis services, we com-
pared the rate and timing of hospital-
ization of two cohorts of crisis service
consumers. The hospital-based inter-
vention cohort (N=4,372) included all
consumers who received face-to-face,
hospital-based crisis services during
the first 11 months of fiscal year 1995.
The community-based intervention
cohort (N=1,757) included all con-
sumers who received community-
based mobile crisis services during
the first 11 months of fiscal year 1997.
Each consumer was tracked for 30
days after the initial crisis service to
determine whether a hospitalization
occurred during that period, and if so,
when. Consumer characteristics were
examined in relation to hospitaliza-
tion to determine what factors were
associated with a higher likelihood of
hospitalization.

To control for self-selection we
used a quasi-experimental research
design with an ex post matched con-
trol group (13). In this design causal
inference is drawn by matching the
two groups on relevant characteristics
and assessing the net difference be-
tween the groups on the outcome
variable. If the matching variables are
appropriately chosen, the differences
in the outcome variable can be attrib-
uted to the program intervention with
a high degree of confidence.

After deleting a total of 327 cases
with missing data (266 cases, or 6.1
percent, from the hospital-based co-
hort and 61 cases, or 3.5 percent,
from the mobile community-based
cohort), we matched 1,696 con-
sumers from the mobile services co-
hort with 4,106 consumers from the
hospital-based intervention cohort on
seven variables: gender, race, age at
the time of crisis service (in five-year
intervals), primary diagnostic group,
recency of prior service use, indica-
tion of substance abuse, and certifica-
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tion of severe mental disability. Certi-
fication of severe mental disability is
based on a diagnosis of a severe ill-
ness, the duration of the illness, and
the degree to which the illness inter-
feres with the person’s functioning. 

The matching variables were cho-
sen on the basis of prior knowledge
and theoretical understanding of fac-
tors affecting mental health service
use. Other than the introduction of
mobile crisis services, no changes oc-
curred in the service system configu-
ration between 1995 and 1997 that
would be expected to influence the
diversion of cases from psychiatric
hospitalization.

A match-merge process was used to
combine the data for the two cohorts.
Both data sets were sorted and
matched on the seven variables listed
above. Whenever a consumer from
the community-based intervention
group was matched with more than
one consumer from the hospital-
based intervention group, we ran-
domly selected one case from the
multiple matches to create the com-
parison group. This procedure gener-
ated a data set with 1,100 persons in
each cohort.

The data for these analyses were
drawn from the administrative data-
bases available to the county’s mental
health authority. Demographic and
crisis service utilization data were de-
rived from the community service re-
porting system. Hospitalization data
came from state hospital records and
from Medicaid records for persons
served by private hospitals.

Statistical analysis
We employed a Cox proportional haz-
ards model to analyze the rate and
timing of hospitalization (14). This
model is well suited for analyzing a
data set that contains censored cases.
The outcome variable we evaluated
was the hazard rate of hospitalization
within the 30-day window. Those who
were not hospitalized within 30 days
of initial contact constituted the cen-
sored cases.

The Cox proportional hazards mod-
el defines an unobserved variable,
commonly known as a hazard rate, as
the dependent variable. The hazard
rate translates the length of time it
takes an event to occur—in this study,

hospitalization—into a rate. The
longer a consumer remains out of the
hospital, the lower the hazard rate.

Like a multiple regression analysis,
the Cox proportional hazards model
examines the relationship between an
independent variable and the hazard
rate while controlling for other inde-
pendent variables. By including the
group membership variable in the
proportional hazards equation, we
were able to assess the degree to
which use of the community-based
mobile crisis intervention program
prevented hospital admissions. In ad-

dition to group membership, we in-
cluded in the analysis the covariates
gender, age at the initial crisis con-
tact, race, living arrangements, pri-
mary income source, referral source,
primary presenting problem, primary
diagnostic group, recency of prior
service use, indication of substance
abuse, and severe mental disability
certification status. These covariates
were selected on the basis of prior
studies.

Risk ratios were calculated to ex-
press the relative risk of hospitaliza-
tion for each independent variable.
Thus the risk ratio for group mem-

bership is the relative risk of hospital-
ization for the community-based mo-
bile services cohort compared with
the hospital-based cohort, controlling
for all other independent variables.
We also used the model to predict the
proportions of people in each cohort
who remained out of the hospital at
each point during the 30 days. We
used the PHREG procedure of SAS
software (release 6.12) to conduct the
analyses (15).

Subjects
The study included 2,200 matched
subjects, with 50 percent in each co-
hort, as described above. All subjects
had valid information on all study
variables. The overall sample consist-
ed of more males than females and
more African Americans than Cau-
casians, with a mean age of about 36
years at initial contact (see Table 1).

The two cohorts did differ in some
characteristics. As a result, only 1,100
of the 1,696 potential subjects in the
community-based mobile crisis inter-
vention cohort (65 percent) had
matches in the hospital-based com-
parison group. As in previous studies
that found differences between users
of the two approaches, consumers for
whom matches were found were
younger (16,17) and less likely to be
certified as severely mentally disabled
(8,16,18). In addition, the match
group contained fewer males and
fewer individuals who were neither
African American nor Caucasian than
the community-based cohort. Since
the primary concern of the study was
the comparison of the two approach-
es, it was necessary to sacrifice some
of the study’s external validity through
the matching process to maximize in-
ternal validity.

Results
Impact on hospitalization
Results show that 32.6 percent of the
matched hospital-based treatment in-
tervention group were hospitalized
within 30 days after an initial-crisis
contact, as compared with 24.2 per-
cent of the community-based inter-
vention treatment group. The Cox
proportional hazards model fits the
data well (χ2=263.23, df=33, p<.001).
When all other independent variables
were controlled for, a consumer in
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the hospital-based intervention group
was 51 percent more likely to be hos-
pitalized than a consumer in the com-
munity-based mobile crisis interven-
tion group (p<.001). A hierarchical
proportional hazards analysis that en-
tered covariates before group mem-
bership indicated that group mem-
bership was a strong predictor of
whether or not a person would be
hospitalized.

To investigate the timing of hospi-
talization more fully, the model was
used to generate the predicted pro-
portions of consumers not hospital-
ized on each day within the 30-day
window for each cohort. These pre-
dictions were obtained by inserting
appropriate values of the group mem-
bership variable into the model and
holding all other independent vari-
ables constant at their mean values.

Most hospitalizations occurred in
the first two days for both groups,
with some 26 percent of the hospital-
based comparison group and 18 per-
cent of the community-based inter-
vention group being hospitalized by
day 2 (Figure 1). The differences be-
tween the two groups in the slopes of
proportions of persons not hospital-
ized were statistically significant
(p<.001). In both groups the crises
were typically resolved or a disposi-
tion of the case was made during the
two-day period.

A standard measure of the quality
of crisis services is an analysis of the
number of cases in which the person
ends up being hospitalized after an
initial decision not to hospitalize.
About 4 percent of subjects in both
the mobile community-based and the
hospital-based groups were hospital-
ized during days 3 through 30. Thus,
although the mobile crisis approach
was less likely to hospitalize con-
sumers, the decision not to hospital-
ize had no adverse consequences.

To evaluate whether the declining
use of hospitalization during the
1990s acted as a historical effect to
threaten the internal validity of the
study, we analyzed the hospitalization
trends of both public and private psy-
chiatric hospitals. This analysis
showed that although hospitalization
episodes declined from 1992 through
1995, the period when the mental
health system under study used a hos-
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Sample characteristics and a Cox proportional hazards model showing the effect
of 12 variables on the risk of hospitalization1

Risk
Variable2 N or mean % B3 P value ratio 95% CI

Group membership
Community-based intervention 1,100 50
Hospital-based comparison 1,100 50 .41 <.001 1.51 1.26–1.81

Gender
Female 982 44.6
Male 1,218 55.4 –.03 .772 .98 .82–1.16

Age at initial contact (mean±
SD years) 35.72±10.97 –.01 .050 .99 .98–1.00

Race
African American 1,198 54.5
Caucasian 960 43.6 –.02 .786 .98 .82–1.16
Other 42 1.9 –.20 .541 .82 .43–1.55

Living arrangement
Homeless 267 12.1
Own home 1,007 45.8 –.09 .493 .92 .71–1.18
Lives with friends or relatives 698 31.7 .002 .991 1.00 .78–1.29
Other 228 10.4 –.43 .010 .65 .47–.90

Primary income source
Employment 467 21.2
None 479 21.8 .40 .006 1.49 1.12–1.99
Other government support 277 12.6 .25 .128 1.29 .93–1.78
Other personal support 120 5.5 .13 .583 1.14 .72–1.81
Supplemental Security Income 510 23.2 .10 .501 1.11 .82–1.51
Social Security Disability 

Insurance 119 5.4 –.16 .472 .85 .55–1.32
Other 228 10.4 .46 .006 1.59 1.14–2.20

Referral source
Self 381 17.3
Family member or friend 249 11.3 .32 .065 1.38 .98–1.95
General or private psych-

iatric hospital 715 32.5 .76 <.001 2.14 1.62–2.82
Legal system 464 21.1 .57 <.001 1.77 1.32–2.37
Other treatment facility 268 12.2 .77 <.001 2.16 1.56–3.00
Other 123 5.6 .26 .275 1.30 .81–2.08

Primary presenting problem
Substance abuse 239 10.8
Agitation or anxiety 134 6.1 .54 .024 1.72 1.07–2.74
Depressed mood 457 20.8 .44 .033 1.55 1.04–2.33
Suicidal gesture or attempt 468 21.3 .53 .009 1.70 1.14–2.52
Delusions or hallucinations 251 11.4 .80 <.001 2.23 1.48–3.35
Other 651 29.6 .47 .016 1.61 1.09–2.37

Primary diagnosis
Alcohol or drug disorder 424 19.3
Schizophrenia 610 27.7 .84 <.001 2.31 1.61–3.32
Affective psychosis 468 21.3 .70 <.001 2.02 1.45–2.83
Other DSM diagnosis 312 14.2 .25 .205 1.28 .87–1.88
Adjustment reaction 304 13.8 .29 .142 1.33 .91–1.96
Other psychosis 82 3.7 .78 .001 2.19 1.36–3.52

Recency of prior use of men-
tal health services

No history 1,366 62.1
Less than 1 year 664 30.2 .04 .708 1.04 .84–1.30
More than 1 year 170 7.7 .05 .767 1.05 .77–1.43

Indication of substance abuse
No 992 45.1
Yes 1,208 54.9 .25 .005 1.29 1.08–1.54

Severe mental disability certi-
fication status

Not certified 1,424 64.7
Certified 776 35.3 .56 <.001 1.74 1.39–2.19

1 Model χ2=263.23, df=33, p<.001
2 The comparison category is listed first for each categorical variable.
3 Cox regression coefficient



pital-based psychiatric emergency
service, these reductions amounted
to less than 2 percent per year. In
1996 and 1997, after the community-
based mobile crisis services program
was implemented, hospital episodes
decreased at a rate of more than 8
percent per year. Projection from the
regression equation for utilization
from 1992 through 1995 indicated
more than 500 fewer hospital
episodes in 1997 than would have
been predicted from the historical
trend.

Consumer characteristics related to
hospitalization
Next we examined variables associat-
ed with the likelihood of being hospi-
talized, again using risk ratios. The
significance of the effect of each in-
dependent variable on hospitalization
was examined by controlling for all
other independent variables.

Several variables were significant at
a p value of less than .05. Consumers
who were referred by the legal system
were nearly twice as likely as self-re-
ferred consumers to be hospitalized,
and those referred by a psychiatric
hospital or other treatment facility
were more than twice as likely as self-
referred consumers to be hospital-
ized. Consumers whose primary diag-
nosis was schizophrenia, affective
psychosis, or other psychosis were
more than twice as likely to be hospi-
talized as those whose primary diag-
nosis was an alcohol or drug disorder.

Consumers whose primary pre-
senting problem was a suicidal ges-
ture or attempt or agitation or anxiety
were nearly twice as likely to be hos-
pitalized as those with substance
abuse as the primary problem, and
those whose primary presenting
problem was delusions or hallucina-
tions were more than twice as likely to
be hospitalized. The risk ratio was
also high for those with depressed
mood.

Consumers with an indication of
substance abuse and those with se-
vere mental disability status were
more likely than those without to be
hospitalized. Those with no source of
income or whose primary source of
income was specified as other were
more likely to be hospitalized than
employed consumers, and those

whose living arrangements were
specified as other were less likely to
be hospitalized than those who were
homeless.

Discussion and conclusions
The study found that a matched sam-
ple of consumers who used hospital-
based crisis services were 51 percent
more likely to be hospitalized, after
other variables had been controlled
for, than users of community-based
mobile crisis services. The study thus
provides empirical evidence support-
ing the widespread belief that mobile
crisis services reduce hospital admis-
sions. This result is consistent with
those of five of six published studies
that evaluated the degree to which
mobile crisis programs reduced hos-
pital use (6–8,10,11). However, these
studies did not compare alternative
approaches, as we did in this quasi-
experimental investigation. The pro-
gram under study included character-
istics that had previously been found
to be critical to reduced hospitaliza-
tion, including the ability to prescribe
medication (7,11) and the active par-
ticipation of a psychiatrist (10). After
implementation of the mobile crisis
intervention program, 24 percent of
those who received the service were
hospitalized, which is below the range
of 27 percent to 34 percent found in
previous research (7,8,19–21).

Reduction in hospitalizations is a
frequently cited goal of crisis inter-
vention programs. However, because
in many cases hospitalization is the
best outcome, it must be remem-

bered that the goal should actually be
to reduce unnecessary hospitaliza-
tions. One quality assurance measure
of crisis intervention services is to de-
termine the percentage of consumers
who were not hospitalized at the
point of the crisis event but who re-
quired hospitalization within a pre-
scribed follow-up period—typically
30 days. The analysis of hospitaliza-
tions in days 3 through 30 revealed
that the lower likelihood of hospital-
ization during the first two days for
the mobile community-based ap-
proach did not increase the risk of a
subsequent hospitalization. Thus, al-
though it appears that this approach
was successful in preventing hospital-
ization of persons whose crises could
be effectively resolved through com-
munity-based treatment, a causal re-
lationship cannot be ascertained be-
cause of the limitations of the quasi-
experimental design.

The study found that some con-
sumer characteristics were related to
risk of hospitalization. Consumers
more likely to be hospitalized were
young and homeless; had acute psy-
chiatric problems; were referred by
psychiatric hospitals, the legal system,
or other treatment facilities; had a
substance abuse indication; had no
income; and were severely mentally
disabled.

Evaluating a large-scale program
intervention is challenging. A quasi-
experimental design partially resolves
problems threatening internal validity
but nevertheless has other limita-
tions. First, since consumers were not
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randomly assigned to treatment or
control conditions, comparability be-
tween groups was created by match-
ing subjects on the basis of variables
thought to be related to hospital use.
Adding or dropping control variables
in the matching process could alter
the findings.

Second, this study employed men-
tal health administrative data, which
did not include all of the variables
that might have been included had
the study employed primary data col-
lection. The acuity of the crises was
not measured, for example. Acuity
can only be inferred from diagnoses
and presenting problems. Future
studies evaluating mobile crisis inter-
vention need to include these vari-
ables.
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