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Objectives: Cost-effective programs are needed to assist homeless persons
with severe mental illness in their transition from shelters to community
living. The authors investigated the cost-effectiveness of the critical time
intervention program, a time-limited adaptation of intensive case man-
agement, which has been shown to significantly reduce recurrent home-
lessness among men with severe mental illness. Methods: Ninety-six study
participants recruited from a psychiatric program in a men’s public shel-
ter from 1991 to 1993 were randomly assigned to the critical time inter-
vention program or to usual services. Costs and housing outcomes for the
two groups were examined over 18 months. Results: Over the study peri-
od, the critical time intervention group and the usual services group in-
curred mean costs of $52,374 and $51,649, respectively, for acute care
services, outpatient services, housing and shelter services, criminal justice
services, and transfer income. During the same period, the critical time in-
tervention group experienced significantly fewer homeless nights than the
usual care group (32 nights versus 90 nights). For each willingness-to-pay
value—the additional price society is willing to spend for an additional
nonhomeless night—greater than $152, the critical time intervention
group exhibited a significantly greater net housing stability benefit, indi-
cating cost-effectiveness, compared with usual care. Conclusions: Al-
though difficult to conduct, studies of the cost-effectiveness of community
mental health programs can yield rich information for policy makers and
program planners. The critical time intervention program is not only an
effective method to reduce recurrent homelessness among persons with
severe mental illness but also represents a cost-effective alternative to the
status quo. (Psychiatric Services 54:884-890, 2003)
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omelessness has become a
seemingly permanent part of
the social landscape in the

United States, with more than half a
million persons sleeping on the
streets or in shelters on any given
night and millions more having had
some homelessness experience dur-
ing their lifetimes (1-3). Epidemio-
logical estimates have indicated that
about one-quarter of homeless indi-
viduals have a mental disorder (4). Al-
though various community treatment
programs have shown promise for
serving homeless persons with severe
mental illness (5-10), controlled stud-
ies of attempts to prevent homeless-
ness are scarce (11-15).

Since Weisbrod and colleagues’
groundbreaking cost-benefit analysis
(16) of the Program for Assertive
Community Treatment, a number of
cost-effectiveness studies have been
conducted with mentally ill popula-
tions. With two exceptions, such eval-
uations have focused on housed per-
sons and have measured only mental
health treatment costs (17-22). These
studies also have tended to analyze
costs independently from outcome.
More recent studies have extended
the cost definition to social costs
(23-25) and have adopted statistical
techniques that allow for cost-effec-
tiveness analysis (23,24). An even
smaller number of cost-effectiveness
studies have focused on evaluating
treatments that reduce homelessness
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among persons with severe mental ill-
ness (17,26,27). Reviewing these arti-
cles, Rosenheck (28) found that the
interventions were generally associat-
ed with improved housing outcomes
but also resulted in higher costs—or,
in the absence of cost data, higher
service utilization.

The critical time intervention pro-
gram, a nine-month case manage-
ment program, was designed to pre-
vent homelessness by enhancing the
continuity of care for persons in their
transition from a shelter to communi-
ty living. Over an 18-month follow-up
period, those receiving critical time
intervention services spent an aver-
age of 30 nights homeless, compared
with 91 nights for those receiving
usual services (29). Furthermore,
participants in the intervention pro-
gram had greater improvement in
negative psychiatric symptoms (30).

Employing an approach of Weis-
brod and colleagues (17), which was
refined by Wollf and colleagues (31),
the study reported here compared
the cost-effectiveness of the two con-
ditions in this randomized clinical tri-
al—critical time intervention services
and usual services. We hypothesized
that the critical time intervention pro-
gram would prove to be cost-effective
in that any additional costs associated
with this innovation would be offset
by better outcomes, such as an in-
crease in nonhomeless nights for indi-
viduals in the experimental group.

Methods
Participants
A total of 102 enrollees of a psychi-
atric program in a men’s shelter in
New York City were approached from
1991 to 1993 to participate in the
study, which was approved by the in-
stitutional review boards of the New
York State Psychiatric Institute—Co-
lumbia University department of psy-
chiatry and the Columbia Presbyter-
ian Medical Center and had a federal
certificate of confidentiality. After
providing a complete study descrip-
tion to the participants, written in-
formed consent was obtained. All
participants had severe mental ill-
ness, and all had a prearranged hous-
ing placement before random assign-
ment to a treatment condition.

From 1991 to 1993, a total of 96
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Table 1

Demographic and clinical characteristics of male shelter residents with severe
mental illness who received the critical time intervention program and usual care?

Critical time Usual
intervention (N=48) care (N=48)
N % N %
Age (years)
35 or older 30 62 28 58
Less than 35 18 38 20 42
Ethnicity
African American 38 79 33 69
Other 10 21 15 31
Education
Did not complete high school 26 56 31 65
Completed high school 22 44 17 35
Lifetime duration of homelessness
One year or less 7 15 14 29
More than one year 40 85 30 71
Psychiatric hospitalizations
Less than five 28 58 33 69
Five or more 20 42 15 31
Lifetime psychiatric diagnosis
Schizophrenia 32 67 33 69
Other 16 33 15 31
Lifetime diagnosis of cocaine dependence
No 21 44 30 62
Yes 27 56 18 38
Lifetime diagnosis of alcohol dependence
No 20 42 24 50
Yes 28 58 24 50

* No significant differences between groups

men were recruited and randomly as-
signed to the two treatment condi-
tions—the critical time intervention
program or usual care. As shown in
Table 1, most were African Ameri-
cans (74 percent), more than half
were older than 35 years (60 percent),
two out of five (41 percent) had com-
pleted high school, and more than
two-thirds (68 percent) had a diagnosis
of schizophrenia according to DSM-
III-R criteria (32) on the basis of a re-
search diagnostic interview. All study
participants had experienced at least
one psychiatric hospitalization, and 36
percent had five or more hospitaliza-
tions. Differences in demographic and
diagnostic characteristics between the
critical time intervention and usual
care participants were not statistically
significant.

Interventions

Critical time intervention is a time-
limited case management program
for individuals with severe mental ill-
ness. Designed for transitions from
various institutions to the community,

the intervention, as used in this study,
was intended to prevent recurrent
homelessness for individuals dis-
charged from a shelter to community
living.

The goal of the critical time inter-
vention program is to enhance conti-
nuity of care through two means: by
strengthening the individuals long-
term ties to services, family members,
and friends and by providing emo-
tional and practical support during
the critical time of transition. Rather
than providing services long term,
critical time intervention workers cre-
ate or coordinate systems of care
among various service providers, fam-
ily members, and others in the com-
munity. In this study, the intervention
was offered for a maximum of nine
months. More detailed information
about the intervention has been pro-
vided by Valencia and colleagues (33).

Participants assigned to the control
condition received usual care, which
consisted of referrals to mental
health, rehabilitation, and other pro-
grams in the community. To assist in
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their transition to community living,
study participants who received usual
care could contact their shelter case
managers for assistance during the 90
days immediately after community
placement. These case managers did
not visit participants in the communi-
ty and did not actively arrange for
community services beyond the initial
discharge plan.

Collection and preparation of data
An attempt was made every 30 days
over the 18-month study period to in-
terview each study participant about
his housing, income, service utiliza-
tion, and employment during the pre-
vious month. Most interviews oc-
curred in the research office, but
some were conducted in hospitals,
private homes, jails, or other public
places or over the telephone. If the
time since the last interview was
longer than a month, the participant
was asked to reconstruct his residen-
tial situation for the entire period. In
such cases, detailed information was
obtained on where an individual
spent each night but not on other ac-
tivities, such as use of outpatient serv-
ices or case management or receipt of
income transfers. Missing data on in-
come, service utilization, and employ-
ment were imputed by using informa-
tion from an individual’s existing in-
terviews, conditioned on his place of
residence. Key informants were con-
tacted for the few participants who
were lost to follow-up and were ques-
tioned as to the participant’s where-
abouts. On the basis of these respons-
es, reasonable estimates of the total
number of nights homeless were
made. Participants’ reports of the use
of high-cost services—such as stays in
municipal hospitals, public shelters,
or jails or enrollment in an intensive
case management program—were
validated through registries and by
contacting providers.

Cost estimation
A total cost measure was constructed
for each participant. The volume for
each resource category used by a par-
ticipant was multiplied by its estimat-
ed unit cost. To find the total cost for
a participant, these products were
summed.

Before this operation, unit costs for
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each resource category had to be esti-
mated. The wide spectrum of re-
sources included in the analysis de-
manded that many sources be used in
the unit cost estimation. For all re-
source categories, unit costs were
based on costs experienced by
providers in New York City for servic-
es reported by study participants. If
necessary, data were adjusted to re-
flect 1992 constant dollars.
Accounting data from published re-
ports, such as the New York State Of-
fice of Mental Health consolidated
fiscal report and Empire Blue
Cross/Blue Shield institutional cost
reports, were used to estimate service
unit costs. In such cases, the unit cost

mn
Ratber
than providing
services long term,
critical time intervention
workers create or coordinate

systems of care among
various service providers,

Jamily members, and

others in the

communit).

was calculated as the ratio of total op-
erating expenditures to total service
units. This approach was used to find
the average cost for specialty mental
health services and supported hous-
ing programs, inpatient psychiatric
stays, medical and surgical stays, and
psychiatric emergency Services.

The types of cost documents de-
scribed above were not available for
medical or substance abuse services.
Thus unit costs for these services
were calculated from Medicaid total
expenditures and number of claims.
Unit costs for arrests were based on

utilization data for criminal justice re-
sources, such as booking, court ap-
pearances, pleas, sentencing, and
postsentencing supervision or proba-
tion, that are associated with misde-
meanor and nonviolent felony offens-
es stemming from drug use or drug
dealing (34)—the types of crimes
many participants were charged with
during the study period. An estimate
of the cost per night in jail was pro-
vided by the New York City Depart-
ment of Corrections.

Data on Supplemental Security In-
come, Home Relief, and Social Secu-
rity Disability Income were based on
administrative entitlement rules and
included administrative costs. Partici-
pants living in supported housing
used these government benefits to
help pay rent. To avoid including both
housing costs and the full entitlement
amounts, data used in the total cost
measure in such cases were adjusted
by subtracting rent and, when rele-
vant, board expenses from the entitle-
ment amount. This adjustment re-
sulted in equivalent housing and in-
come costs across all housing possibil-
ities. Private housing costs were ob-
tained from the American Housing
Survey for the New York-Nassau-Suf-
folk Metropolitan Area (35).

Donations of money from friends
and family members, food stamps,
and pensions were included as report-
ed in the interview. Earned income,
although negligible, was treated as a
resource and subtracted from costs.

The per-unit cost measure for the
critical time intervention program
was based on the actual program
budget modified to reflect a staffing
pattern necessary to conduct the in-
tervention with the stated number of
clients. These modifications entailed
removing costs for specific research
activities unnecessary for replicating
the model in other settings, as well as
resources shared with a shelter-locat-
ed mental health program.

The main analysis used an intent-
to-treat approach and included data
for all 96 participants in the trial.
Costs for five participants who did not
have sufficient service utilization and
income data to make accurate calcu-
lations were imputed as average costs
conditioned on the group to which
they were randomly assigned and on
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their reported amount of homeless-
ness. Secondary analyses were re-
stricted to the 91 participants for
whom more complete income and
service utilization data were obtained.

Housing outcomes

Nonhomeless nights, the primary
client outcome measure, was defined
as the total number of study nights
minus the number of nights homeless,
that is, spent on the street, in a shelter,
or in other public areas. Thus non-
homeless nights reflected the sum of
the number of nights spent in support-
ed housing programs, rental apart-
ments, friends’ and family members’
residences, residential treatment facil-
ities, hospitals, and jail. Because the
length of follow-up varied somewhat,
housing and cost variables were ad-
justed to represent a constant of 540
nights in the 18-month study period.

Statistical analysis
Three time periods were considered
independently—the first nine months,
during which the critical time inter-
vention was delivered; the second
nine months, during which all partic-
ipants received usual services only;
and the entire 18-month study peri-
od. For the cost measures, two-tailed
z-score statistics were used to test the
hypotheses that differences in the
group means were not zero. This ap-
proach was applied to log transforma-
tions of the cost variables to correct
for their positively skewed distribu-
tions (36). Housing outcome meas-
ures were compared by using t tests.
The statistical cost-effectiveness
analyses were based on net housing
stability benefit, the net benefit ex-
pected for a treatment (37). In this
study, the net housing stability bene-
fit compared the gain expected to re-
sult from implementing the critical
time intervention program with gains
required to justify its cost. Net hous-
ing stability benefit can be expressed
mathematically as follows: the num-
ber of nonhomeless nights minus cost
divided by the willingness-to-pay val-
ue, in which the willingness-to-pay
value is the additional price that soci-
ety is willing to expend for an addi-
tional nonhomeless night. The group
with the largest positive net housing
stability benefit at each willingness-

Table 2

Earnings and costs for services among male shelter residents with severe mental
illness who received the critical time intervention program or usual care for the
first nine months of an 18-month study period®

Critical time

intervention Usual care
(N=47)b (N=44)b Difference
between

Resource category Mean SD Mean SD means
Earned income

First nine months $ 236 $ 635 $ 151 $ 245 $ 85

Second nine months 233 544 206 552 27
Critical time intervention

First nine months 3,769 0 — — —

Second nine months — — — — —
Outpatient mental health care®

First nine months 2,845 4,324 3,056 3,637 211

Second nine months 3,044 4923 3,306 4,599 —262
Outpatient medical care

First nine months 354 588 190 280 164

Second nine months 205 294 184 353 21
Acute servicesd

First nine months 2,724 7,001 2,785 6,383 -61

Second nine months 1,536 4909 3,360 6,261 —1,824
Substance abuse services

First nine months 696 1,376 907 2,720 211

Second nine months 1,000 2,406 652 2,146 348
Supported housing®

First nine months 9,906 6,577 11,168 6,520 -1,262

Second nine months 8,856 7,531 9,422 7,418 -566
Other housing

First nine months 534 742 318 604 216

Second nine months 480 757 317 669 163
Shelter

First nine months’ 502 1,824 1,270 2,592 -768

Second nine months 617 1,543 1,500 3,459 -883
Criminal justice costs

First nine months 2,373 7,533 1,385 3,754 988

Second nine months 4,098 10,586 2,200 8,357 1,898
Family donations

First nine months 30 80 23 45 7

Second nine months 25 69 21 75 4
Public transfers®

First nine months 4,296 1,372 4,651 2,084 -355

Second nine months 4,229 1,721 4,437 2,585 -208

* All participants received usual care in the second nine months.
b Analysis included 91 participants with sufficient service utilization and income data.

¢ Not including critical time intervention services

d Inpatient and emergency services

¢ Supported housing consisted of agency-sponsored housing models, such as community residences,
residential care centers for adults, supported single-room-occupancy hotels, and residences for

mentally ill chemical abusers.
7 score=-2.363, p<.05

& Administrative costs are not included in costs of public transfers but are included in total costs.

to-pay value was determined by sta-
tistical methods described by Laska
and associates (38,39). These meth-
ods controlled the error at each will-
ingness-to-pay value (the pointwise
error) at <.05. The familywise error,
.18, was the probability of making a
pointwise error at one or more will-
ingness-to-pay values.

In addition, we conducted sensitiv-
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ity analyses by omitting the data re-
quiring imputations and varying the
definition of nonhomeless nights by
removing jail time.

Results

Costs across resource categories
Table 2 presents average earnings and
costs across selected resource cate-
gories for the two nine-month periods
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Table 3

Total costs and nonhomeless nights among male shelter residents with severe mental illness who received the critical time in-
tervention program or usual care for the first nine months of an 18-month study period®

Critical time Usual
intervention (N=48) care (N=48) Difference
between Test
Variable Mean SD Mean SD means statistic df
Total costsP
First nine months $28,206 $11,167 $25,943 $ 9,008 $ 2,263 7=.586
Second nine months 24,168 10,980 25,781 10,868 -1,613 7=—490
18-month study period 52,374 19,703 51,649 16,927 725 z=—074
Number of nonhomeless nights
First nine months 259.0 36 235.4 66 23.6 t=2.17* 73
Second nine months 248.9 47 213.8 94 35.1 t=2.31* 69
18-month study period 508.0 60 450.0 139 58.0 t=2.64"* 64

@ All participants received usual care in the second nine months.

b Costs based on constant 1992 dollars
“p<.05

among the 91-member subsample
with more detailed data. Earned in-
come, representing an addition of re-
sources, was low for both groups.

Study participants incurred the
greatest costs in the cost categories of
outpatient mental health services (ex-
cluding direct costs of the critical
time intervention program), acute
services, supported housing, criminal
justice costs, and public transfers.
Participants in the critical time inter-
vention program incurred lower costs
than those who received usual care in
four of these categories, the excep-
tion being use of the criminal justice
system. However, these cost differ-
ences were not statistically signifi-
cant. In the first nine months, crimi-
nal justice costs for critical time inter-
vention participants averaged $2,373.
Participants who received usual care
had an average cost of $1,385. In the
second nine months of the study, crit-
ical time intervention participants av-
eraged $4,098 in criminal justice costs
and usual care participants averaged
$2,200. Highlighting the difficulty of
testing for statistical differences in
this context, the standard deviations
for criminal costs were more than
twice the mean and disproportionate-
ly larger for the critical time interven-
tion group, especially in the first peri-
od. Even so, the differences were not
statistically significant.

In the remaining four high-cost cat-
egories, usual care participants in-
curred higher average costs than crit-
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ical time intervention participants. of
the remaining categories, shelter
costs during the first nine months
were significantly greater for the usu-
al care group. Usual care participants
averaged $1,270 in shelter costs, com-
pared with $502 for critical time in-
tervention participants, for a differ-
ence of $768 (z=-2.363, p=.02). In
the second nine months, this trend
continued, with usual care partici-
pants’ shelter costs averaging $1,500
and critical time intervention partici-
pants” shelter costs averaging $617,
but this difference was not statistical-
ly significant.

Total costs and bousing outcomes
Total costs and housing outcomes for
all 96 participants are presented in
Table 3. During the first nine-month
period, critical time intervention par-
ticipants’ costs averaged $28,206—in-
cluding the added cost of the critical
time intervention ($3,769 per partici-
pant), and those for the usual care
participants averaged $25,943. In the
second nine months, critical time in-
tervention participants’ costs aver-
aged $24,168, and usual care partici-
pants” costs averaged $25,781. Over
the entire study period, the costs of
resources used by the critical time in-
tervention participants averaged
$52.374, and the costs of resources
used by usual care participants aver-
aged $51,649. None of these cost
findings indicated a statistically signif-
icant difference between groups.

Critical time intervention partici-
pants averaged a total of 259 non-
homeless nights in the first nine
months, and usual care participants
averaged 235.4 nonhomeless nights,
for a difference of 23.6 nights (t=2.17,
df=73, p=.033). In the second nine
months, critical time intervention par-
ticipants averaged 248.9 nonhomeless
nights, and usual care participants av-
eraged 213.8 nonhomeless nights, for
a difference of 35.1 nights (t=2.31,
df=89, p=.024). Overall, critical time
intervention participants averaged
508 nonhomeless nights, and usual
care participants averaged 450 non-
homeless nights, a difference of 58
nights (t=2.64, df=89, p=.01).

Cost-effectiveness analysis
For the first nine months, the second
nine months, and the entire study pe-
riod, for willingness-to-pay values
greater than $457, $120, and $152 per
nonhomeless night, respectively, the
critical time intervention group had
significantly greater net housing sta-
bility benefit values than did the usu-
al care group. Below these willing-
ness-to-pay values, the net housing
stability benefit values for the critical
time intervention and usual care
groups were indistinguishable. There
was no willingness-to-pay value for
any period in which the usual care
group had a significantly greater net
housing stability benefit than critical
time intervention group.

The results of the sensitivity analy-
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ses were similar for the two nine-
month periods and the entire study
period, although in most cases the
willingness-to-pay values above which
the critical time intervention was cost-
effective increased relative to the
analyses reported above. For the first
nine months, the critical time inter-
vention was not more cost-effective
than usual care for any willingness-to-
pay value.

Discussion
The critical time intervention pro-
gram helped homeless men with se-
vere mental illness stay in housing
(29). However, given the substantial
amounts of societal resources used by
this population, adoption of a new in-
novation must also be cost-effective.
Over 18 months, the usual care and
critical time intervention groups had
a mean of $51,649 and $52,374, re-
spectively, in expenditures for acute
care services, outpatient services,
housing and shelter services, criminal
justice, and transfer income. Concur-
rently, they experienced a substantial
amount of homelessness—an average
of 90 days for the usual care group
and 32 days for the critical time inter-
vention group—despite beginning
the study with newly obtained hous-
ing. The overall results showed that if
a decision maker is willing to spend
an additional $152 per nonhomeless
night, critical time intervention is
cost-effective relative to usual care.
The first nine months of the study
period was considered separately to
test the cost-effectiveness of the criti-
cal time intervention program while
the intervention cost of $3,769 per
person was incurred. It is no surprise
that no cost savings were observed for
the critical time intervention group
during that period. Even considering
that all study participants received
housing assistance, it was the im-
proved housing stability of the critical
time intervention group that ex-
plained the finding that usual care
was not significantly more cost-effec-
tive than the critical time interven-
tion. If only this period was consid-
ered, the critical time intervention
program would not be considered
cost-effective unless a decision mak-
er’s willingness to pay was more than
$457 per nonhomeless night.
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The second nine months of the
study period are of interest because
data from that period can be used to
consider whether the impact on costs
of a time-limited program can extend
beyond the intervention period. In
combination, cost and outcome data
for the second nine months provided
evidence of a sustained impact from
participation in the critical time inter-
vention program. During the second
nine months, costs averaged $1,613
less per person in the critical time in-
tervention group than in the usual
care group. This difference may be
the result of improved linkage to
community services for the critical
time intervention group, resulting in
fewer episodes of extreme emotional
duress and thus reduced reliance on
acute care services.

Cost studies inevitably include data
with substantial variation, reflecting
the wide variety of possible resource
use patterns. In this study, reported
resource use reflected a range of ex-
periences, from those of individuals
who lived on the streets and had nev-
er used services to those of individu-
als who became appropriately en-
gaged in services or who spent practi-
cally the entire study period in the
hospital or in jail. Such variation to-
gether with skewness argues against
the statistical assumption of normali-
ty. However, use of the net housing
stability benefit for cost-effectiveness
eliminates this problem, even for
modest-sized samples, and allows an
unbiased estimation of the true net
benefit for the critical time interven-
tion group and the usual care group
across different possible willingness-
to-pay values (37).

The critical time intervention
group was “unlucky” in that two of the
randomly assigned participants expe-
rienced prolonged prison stays, al-
though the incidence of incarceration
was similar across the two groups.
Even with these high costs factored
in, the critical time intervention pro-
gram was found to be cost-effective.
The two individuals were incarcerat-
ed shortly after enrollment and re-
mained so until the end of their study
participation. Their criminal charges
were similar to those of other partici-
pants who received substantially
shorter sentences. Perhaps control-

ling for parole status at baseline—a
variable for which information was
not collected in this study—would
have resulted in a more equal distri-
bution of such individuals. These
longer-than-usual jail stays exacerbat-
ed costs and made the results of the
sensitivity analyses weaker.

In addition, if the costs of being
homeless on the street had been in-
cluded in the analysis, the finding of
the intervention’s cost-effectiveness
may have been more dramatic, be-
cause more participants in the usual
care group experienced this type of
homelessness. However, apart from
the shelter costs and criminal justice
costs that were included in the analy-
sis, we were unable to assign a mone-
tary cost to this being homeless on the
streets.

Three limitations must be noted.
First, the cost variable was dependent
on self-reported economic activity
rather than drawn from computer-
ized data sources. Use of self-report-
ed data for this variable permitted the
development of a more comprehen-
sive cost measure but raises concern
about data reliability. Second, the
study was limited to one setting char-
acterized by a rich array of services—
New York City. Future studies will
need to examine this model in other
settings. Third, time has elapsed since
the data were collected. Therefore,
policy makers and program planners
may want to assess whether the deliv-
ery system is sufficiently unaltered for
our results to remain pertinent. How-
ever, the critical time intervention is
now being used and evaluated in a
number of different settings. Newer
data will inform us if it remains cost-
effective.

Conclusions

Unlike previous cost studies, this
study evaluated a program for indi-
viduals with severe mental illness and
homelessness histories, used a social-
cost perspective, included outcome
measures reflecting homelessness,
and analyzed cost-effectiveness by us-
ing a net benefit approach. The criti-
cal time intervention program both
reduced homeless nights and
achieved this goal at lower costs than
did usual treatment. Although diffi-
cult to conduct, such cost analyses—
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especially those that include a com-
prehensive accounting of resource
utilization—can yield rich informa-
tion for policy makers and program
planners. ¢
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