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Qbjective: Tools for supporting decisions about placing clients in different
levels of mental health care can facilitate several important functions, such as
structuring service allocation, providing standards for quality assurance and
concurrent review, designing service and benefit packages, and planning for
resource needs. This paper describes a level-of-care decision-support tool
and tests its reliability and concurrent validity. Methods: Panels of clinical
managers and administrators of menta] health centers developed a decision-
support tool with eight levels of care and a computerized decision-tree algo-
rithm for level-of-care placement, A random sample of 1,034 adults from one
county mental health system were assessed by their case mz;'nagers using a
package that included variables in the eight-level model, but not the algo-
rithm itself. Other variables were included to assess the tool’s concurrent va-
lidity. Results: Level-of-care placements based on the decision-support tool
showed strong interrater reliability. Concurrent validity was demonstrated
by significant relationships in the expected direction between level of care

and psychiatric hospitalizations, arrests,

residential moves, homeless periods,

residential independence, lack of work activity, medication noncompliance,
and functioning as measured by the Global Assessment of Functioning Scale.
Conclusions; Preliminary empirical evidence indicates that the level-of-care
decision-support tool is reliable and valid. It could be further refined by in-
Corporating the impact of social supports, collateral services, current mental
health services, and motivation for services. (Psychiatric Services 49:91-97,

1998)

evels of care are used implicit-
L ly whenever service providers
design treatment plans to

Meet clients” needs. Although service
Providers” decisions about level of
tare are highly flexible, they are also
idiosyneratic, resulting in wide vari-
ility of services provided to clients
With similar needs (1). Increasing the
Predictability of level-of-care deci-
sion through the use of decision-sup-

port tools (2) can help both service
providers and program planners, par-
ticularly under managed care.
Support tools for level-of-care deci-
sions can facilitate appropriate and
equitable allocation of services based
on a client’s clinical needs, enhancing
client-treatment matching, Develop-
ment of decision-support tools for
specific clinical populations can also
guide the creation of service or bene-
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fit packages required for managed
care (3). Standards for making deci-
sions about the appropriate level of
care can support concurrent-review
decisions and quality assurance un-
der managed care systems that other-
Wise may create incentives for re-
stricting services (4-7). Placement of
clients in a level of care based on stan-
dardized decision-support tools can
also facilitate rational planning for re-
source needs. Overall, level-of-care
decision-support tools can help over-
come the wide variations in practicg
patterns and quality that can distract
from effective care (8,9).

Few tools exist for guiding level-of-
care decisions for mental health out-
patient clients. In some studies, clus-
ter analysis is used to first identify
case-mix group characteristics in a
population or sample (10,11). Level-
of-care placement criteria and service
programs are then designed for these
“discovered” case-mix groups. Clus-
ter-analytic level-of-care models gen-
erate relatively homogeneous case-
mix groups. However, their purely in-
ductive, empirical method can be in-
sensitive to differences among clients
that are clinically but not statistically
meaningful (Uehara E, unpublished
data, 1995). An a priori clinical frame-
work for identifying case-mix groups
and an algorithm for level-of-care
placements can model complex clini-
cal decision making more closely
while retaining many of the same
strengths as cluster-based approaches.

For the clinically based level-of-
care decision-support models avail-
able (12-17), empirical testing has
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been limited to the relationship of
level-of-care placement to service
utilization. However, past service uti-
lization is an insufficient indicator of
validity, because it further instity-
tionalizes system inadequacies, such
as lack of funding and inflexible fund-
ing streams, that restrict service
providers from making service deci-
sions based on clinical need.

The purposes of this paper are to
describe a level-of-care decision-sup-
port tool based on clinical need and to
show how its reliability and validity
were tested independently of past
service utilization. Specifically, we
present the components of the deci-
sion-support tool, including the level-
of-care model and a computerized al-
gorithm for level-of-care placement.
We then describe how interrater reli-
ability of the tool’s algorithm-based
level-of-care placement was tested.
Concurrent validity of the tool’s
placement was examined in relation
to independent indicators of clinical
severity, such as psychiatric hospital-
izations (18), dependent residential
status and instability (number of
moves) (11), homelessness (11), ar-
rests (18,19), lack of work activity
(12), medication noncompliance (20),
and score on the Global Assessment
of Functioning Scale (GAF ) (21). We
hypothesized that placement in a
more intensive (higher) level of care
would be related to a client’s in-
creased likelihood of experiencing in-
dicators of clinical severity and to a
lower GAF score.

Finally, we examined the relation-
ship of the tool’s level-of-care place-
ment to sociodemographic character-
istics (age, gender, and ethnicity),
which are key potential sources of
bias to validity. Because sociodemo-
graphic characteristics were not in-
cluded in the algorithm, level-of-care
placement decisions should be, in
theory, blind to these characteristics.
Thus we predicted that level-of-care
placement would not be significantly
- related to sociodemographic charac-
teristics.

Methods

The level-of-care decision-support
tool has two components. The first,
the level-of-care model, includes de-
scriptions of the levels of care based
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on typical service intensity and goals.
The second component is an algo-
rithm for placement in a level of care.

The level-of-care model

Three panels of clinical managers and
administrators from 12 community
mental health centers from a large
county in Washington State and coun-
ty-level administrators were guided
by the authors over a two-year period
(1992 to 1994) in the development of
the decision-support tool. The con-
cept of a level-of-care decision-sup-
port tool was presented to these
groups as a general guide to placing
clients in a minimum appropriate lev-
el of care, a guide that could be over-

Level-of-care
decision-support
tools can belp overcome
the wide variations in
Dbractice patterns and
quality that can
{
distract from
effective care.
ridden by clinically sound reasons not
accounted for by the tool’s level-of-
care algorithm. With these caveats,
the panels delineated levels of care
along three dimensions: need for con-
tinuity of care (case management) or
24-hour supervi_sion, range of service

hours, and principal goals.

Eight levels of care were defined.
Shown in Table 1, they are brief in-
tervention, medication maintenance,
monitoring, rehabilitation, residential
care, intensive community support,
assertive community treatment, and
inpatient services. While the level-of-
care model described is primarily fo-
cused on outpatient care, an inpatient
level was included to help distinguish

clients for whom outpatient treat-
ment may not provide sufficient sup-

port. The number of levels and prin-
cipal goals of intervention for the lev-
els are consistent with other level-of-
care models (12-17),

The algorithm for

level-of-care placement

Panel members also chose clinical cri-
teria for placement of clients into the
eight levels of care. These criteria
were used in an algorithm for level-
of-care placement. Most criteria were
based on research examining factors
that differentiate clients with respect
to service need or utilization.

The criteria can be grouped into four
domains. The first domain is symptom
severity, including symptoms of anxi-
ety, depression, dissociation, mania,
and psychosis (22,23). The second do-
main is functioning, which encom-
passes community living skills (12),
housing problems, income and finan-
cial problems, response to stress
(12,13), sustained attention (13), social
withdrawal (12,13), substance abuse
(22), treatment compliance (21), and
victimization. The third domain is
self-care, which includes cognitive im-
pairment (24,25), physical disability,
health status (22), self-care skills (22),
and need for medical assistance, The
fourth domain is maladaptive behav-
for, including dangerousness (22),
negative social behaviors (13), and in-
volvement in the legal system.

A 22-item scale developed by the
authors, the Problem Séverity Sum-
mary (PSS), is used to assess the cri-
teria listed above. Each item has be-
havioral anchors as well as anchors for
the severity ratings. Each item is rat-
ed 0 to 5, indicating above average or
average status (that is, the problem is
absent) and slight, marked, severe, or
extreme impairment. The PSS can be
completed by bachelor’s-level case
managers, and it has shown psycho-
metric promise, with an interrater re-
liability above .50 for 19 of the indi-
vidual items (an intraclass correlation
of .61 for the scale total) and concur-
rent validity for 15 items. Concurrent
validity was shown by significant cor-
relations with conceptually related
measures; for example, community
living skills were related to GAF
scores, and self-care skills were relat-
ed to the presence of a physical dis-
ability (26).
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Table 1

Criteria for level-of-care placement algorithm and description of goals

and services!

o o Intensive Assertive
Criterion Brief . Me.dication Rehabili- Residential ~ community community
type and Intervention maintenance Monitoring tation (1~5  (1-5 hours support (3-  treatment (5
goa]§ and {€15 hours (<15 hours (16-35 hours  hours per per week; 7 hours per 12 hours per Inpatient
services peryear)?  per year) per year; C%)  week; C) C, 89 week; C, ) week; C, S) (S)
'Clm‘if:al Atleastone No symptom, At leqst one  Atleastone Atleastone At least two At least one Extreme
indcator " tom oy epeoioning. . functioning, Rnchoning, o jcuoning.  fonctioning  danger-
are, s g, mctioning self-care, or  item rated at ous be-
rated at least malad'fiptlve malad'flptx.ve self-care, or  item rated at maladaptive  least as a severe havior
as aslight  behavior behavior item maladaptive  least as a behavior problem
problem problems for  rated as a behavior item marked prob-  items rated at
_at least one slight problem rated at least lem least as a sev- and at Jeast one
and year as a marked ere problem of the following:
and problem and or at least
At lezfst (')ne5 and two symptom At least one self.
functlomgg, PAtleastone  itemsrated care item rated
self-care,. or self-care item  as an extreme as an extreme
malad?.ptxve rated as a sev- problem problem
behav10r7 ere problem
item rated Orallofthe  Dangerousness
at least as a and following: rated as a severe
slight problem problem
No more than At least one
and slight prob- functioning or At least one
GjAF«? lems with mal- symptom item nondangerous
N score ;dapuve be-  rated at least maladaptive
< aviors asamarked  behavior item
problem, at.  rated at least as
‘ least one self-  a severe problem
Y care item rat-
! ed at least as
a marked
. problem, and
‘ at least one
maladaptive .
behavior item :
rated at leait
as a marked :
problem
Duration At least At least one year
and history one year since since onset of
onset of ill-  illness and his-
ness tory. of func-
tioning impair-
ment meeting
criteria for re-
habilitation or
_ higher
Goals Symptom Maintenance Maintenance Rehabilitation Symptom re-  Symptom re- Symptom reduc- Symptom
reduction ductionand  ductionand tion and stabili- reduction
stabilization  basic skill zation
building -
Typical Brief treat- Medication  Monitoring,  Case manage- Case manage- Continuous Intensive wrap-  Assess-
services ment monitoring limited case ment, group ment, group  case manage- around case man- ment and
management, treatment, vo- or supervised ment with in- agement and su- symptom
linkages cational and  living, super- dependent or pervision due to reduction
prevocational vision of basic  supervised liv- self-care problems
services, day  skills and ing, monitor- or dangerous-
treatment medications, ing of medi- ness; group liv-
prevention of cations and  ing or alternatives
dangerousness dangerousness-to the hospital

! Symptoms, functioning, self-care, and maladaptive behaviors are rated on the
2 Service hours are standardized to an hour of individual treatment based on

3 C. continuous care (case management); S, supervision

* Symptoms: anxiety, depression, dissociation, mania, and psychosis

® Functioning: community living skills, housing problems, financial problems, responses to stress,
abuse, treatment follow-through, and victimization

" Self-care: cognitive impairment, physical disability, health status, self-care skills, and need for medic
" Maladaptive behaviors: dangerousness, negative social behaviors, or involvement in the legal system

* Global Assessment of Functioning Scale
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al assistance

Problem Severity Summary as slight, 2; marked, 3; severe, 4; extreme, 5.
a ratio.

sustained attention, social withdrawal, substance
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Table 2

Characteristics of a random sample of 1,034 adults and of the

7,928 adults being served in a county mental health system in Washington, in per-

centages
Characteristic Sample Population X2t P
Women 49.8 48.2 1.99 32
Ethnic minority 315 28.8 747 <.01
Schizophrenia-spectrum .

disorder 40.6 33.9 15.49 <.01
Bipolar disorder 18.5 16.5 2.07 .146
Unipolar depression 17.6 20.0 2.85 .091
Living in an independent

residence 72.7 63.6 32.88 <.001

T df=1 for all comparisons

As Table 1 shows, in addition to the
PSS items, listory of functional im-
pairment and time since illness onset
are included in the level-of-care as-
sessment package to indicate chronic-
ity of illness (10,13). The GAF score is
used as the criterion for entering the

brief intervention level.,

The criteria are used in a comput-
erized algorithm for level-of-care
placement based on decision-tree
logic, beginning at the inpatient level.
If'a client meets the criterion for the
inpatient level, the client is placed
there. Otherwise the next set of
queries refers to criteria for the level
of assertive community treatment and
so forth. For example, if a client is giv-
en a rating of 4 (severe) on communi-
ty living skills and 4 on dangerous-
ness, the client is placed in assertive
community treatment. _

Individuals who do not meet
placement criteria for the levels of
inpatient or assertive community
care are screened for levels with suc-
cessively more inclusive criteria so
that those meeting the fewest crite-
ria are served at a lower level of care.
Criteria were designed by panel
members to limit the range of indi-
viduals placed in the levels of brief
intervention, residential care, and
inpatient treatment. This design was
imposed because the population for
whom the tool is intended consists
largely of adults with severe and per-
sistent mental illness, who are gener-
ally considered inappropriate for
brief intervention. Also, local clinical
philosoply emphasizes community-
based rather than residential treat-
ment.
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Field.test participants
Two samples were drawn for the
study: a random sample of clients
(and their associated case managers)
to describe level-of-care placemient
and test its validity, and a random
subsample of clients (and their case
managers and an additional case man-
ager for each client) to test reliability.
Level-of-care validity sample. Hy-
pothetical level-of-care placement
was conducted for a randomly drawn
sample of 14 percent of adults (N=
1,034) enrolled in a single county
mental health system in Washington
State. As Table 2 shows, 50 percent of
the clients were women, and 32 per-
cent were from ethnic minority
groups. Consistent with the definition
of severe and persistent mental ill-
ness, most had a schizophrenia-spec-
trum diagnosis (41 percent), bipolar
disorder (18.5 percent), or unipolar
depression (17.6 percent). The re-
maining diagnoses included organic
disorders (7.2 percent), anxiety disor-
ders (5.1 percent), and personality
disorders (2.1 percent). The mean=
SD GAF score for the sample was
48.39%15.45, indicating prominent
impairment in functioning. Most par-
ticipants (73 percent) lived in perma-
nent independent settings.
Representativeness of the sample
was assessed relative to the adult pop-
ulation served in the county mental
health system (N=7,928). The sample
was found to be representative in
terms of gender and proportions of
clients with bipolar and unipolar de-
pression. However, as Tuble 2 shows,
the county caseload had a significant-
ly lower proportion of ethnic minori-

total population of

ty clients, those with schizophrenia-
spectrum disorders, and those living
in independent settings.

Case managers (N =369) of each cli-
ent in the sample completed level-of-
care assessments, which are described
below, Case managers completed as-
sessments for one to four clients.

Reliability sample. Seventy-five
clients were randomly selected from
the larger study sample to be assessed
independently by their primary case
manager and an additional case man-
ager who knew the client. The addi-
tional case manager was selected by
the client’s primary case manager.

Instruments .

The level-of-care assessment package
used by the case managers included
level-of-care variables for the criteria
in the model but not the algorithim for
placement. Most clinjcal severity in-
dicators (arrests, residential instabili-
ty, homelessness, medication non-
compliance; and hospitalizations)
were included in the assessment
package. Information about the re-
maining severity indicators (work ac-
tivity and deperident residential sta-
tus) and sociodeinographic character-
istics was available from the regional
mental health information system.

Results

The case managers’ level-of-care as-
sessments were examined within the
decision-support toofs algorithm.
Based on the algorithm, the 1,034 cli-
ents in the sample would have been
given the following placements: brief
intervention, 1 percent (N= eight
clients); medication maintenance, 2
percent (N=20); rhonitoring, 8 per-
cent (N=83); rehabilitation, 40 per-
cent (N=413); residential care, 6 per-
cent (N=60); intensive community
support, 31 percent (N=324); as-
sertive community treatment, 10 per-
cent (N=106); and inpatient treat-
ment, 2 percent (N=20). These pro-
portions were consistent with how the
model was conceptualized—that is,
there were low rates of placement in
brief intervention and residential care.

Reliability .
The level-of-care assessments from
the two case managers for the clients
in the reliability sample were also
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used within the decision-support

tool’s algorithm to determine level-

of-care placements. Interrater relia-

bility for placement was strong (intra-
- class correlation=.63).

Concurrent val'idz‘tyv .
Clinical severity indicators. Validity
of the decision-support tool was test-
ed against clinical severity indicators
not included in the algorithm. Resi.
dential independence was defined as
currently living in a permanent, non-
congregate, noncorrectional setting,
Residential stability was measured by
the number of residential moves
within the previous year. The number
of moves, arrests, psychiatric hospi-
talizations, and homelessness epi-
sodes over the past year were di-
chotomized (none versus one or
more) due to highly skewed distriby.
tions. Work activity was a dichoto-
mous yes-ng variable indicating
whether the person had worked (full
or part time) within the previous six
months. Medication noncompliance
was a dichotomous yes-no question
(current problems versus compli-
ance).

As Figure 1 shows, consistent with
expectations, the level-of-care place-
ment was significantly related to each
indicator of clinical severity.
Cramer’s V tests of the linear associ-
ation of level-of-care placement and
all indicators were significant: the
number of hospitalizations (V=.24,
ps.001), number of arrests (V=.18,
p<.001), number of moves (V=.13,
p=.02), number of homeless periods
(V=.19, p£.001), dependent residen-
tial status (V=.29, p<.001), lack of
work activity (V=.18, p<.001), and
medication noncompliance (V=.27,
p<.001). These findings indicate that
the proportion of individuals experi-
encing each severity ‘indicator in-
creased at higher (more intensive)
levels of care.

Discriminant function analysis in-
dicated adequate overall goodness of
fit. It revealed a single function that
was significant (x2=61.50, df=30,
p<.001), which had a canonical cor-
relation of .43. The brief intervention
level of care is not shown in F; igure 1
because only eight clients were
placed in this level, and the small
number caused data to be skewed dis-

Figure 1
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\

3
proportionately based on scores of
two individuals.

The relationship between the lev-
el-of-caré placement and the GAF
score was also significant (r=-.61,
p=.001), indicating that higher func-
tioning was associated with place-
ment in a less intensive (lower) level
of care, as predicted. The brief inter-
vention level was not included in
this analysis because the GAF score
is one of the decision criteria for this
level. ,

Sociodemographic characteris-
tics. As predicted, chi square analy-
ses demonstrated that placement
was niot significantly related to either
gender or ethnicity. However, a sig-
nificant relationship was found with
age (x*=60.6, df=28, p<.001). Clos-
er examination of the data suggests
that the effect can largely be ac-
counted for by older adults (age 60
and older) disproportionately placed
in the assertive community treat-
ment. This effect could be expected
because one of the decision criteria
for this level of care is high self-care
needs, including physical impair-
ment and health problems, which
generally occur more frequently
among older adults.
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Discussion and conclusions
Consensus panels of clinical man-
agers and administrators were guided
in the development of a decision-sup-
port tool. The tool has two compo-
nents—an eight-level model of levels
of care and an associated computer-
ized algorithm for level-of-care place-
ment. Case managers’ assessments of
clients using the criteria from the lev-
el-of-care algorithm supported the
tool’s interrater reliability, which was
found to be strong. Concurrent valid-
ity was demonstrated first by signifi-
cant relationships in the expected di-
rection between level-of-care place-
ment and psychiatric hospitalizations,
arrests, residential moves, homeless
periods, residential independence,
work activity, medication noncompli-
ance, and GAF score. Also, placement
decisions based on the algorithm
were not related to or biased by so-
ciodemographic characteristics.

A significant limitation of this study
is that the algorithm for level-of-care
placement is relevant only for sys-
tems serving primarily adults with se-
vere and persistent mental illness.
The algorithm would likely need
modification if used with different
populations or in different settings.
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-~ Next steps
Although results of this study are
promising, several steps are neces-
sary for refining the decision-support
tool. First, further study should be
undertaken of the reliability and va-
lidity of the Problem Severity Sum-
mary, the asSessment instrument on
which the algorithm is based. Im-
proving this instrument would likely
further stréngthen reliability and va-
lidity of the resulting algorithm-based
level-of-care placement. Tests of con-
current validity could also be ej.-
hanced by examining level-of-care
placement relative to additional indj.
cators of clinical severity such as in-
dependent ratings of functioning and
symptoms. Also, the decision-support
tool should be tested in other geo-
graphic locations to determine gener-
alizability.
- If further evidence is found of the
tool’s reliability and validity, tests of
utility of the tool in actual clinical de-
cisions about level of care and re-
source utilization can proceed. A use-
ful decision-support tool would, for

- example, result in level-of-care place-
ments that correspond to level-of-
care decisions made by clinicians,
without use of the tool’s algorithm, at
the time clients are first seen for ser-
vices. Assessment of clients already
receiving services may reveal only
modest levels of symptoms or func-
tional impairment, when in fact these
levels may be largely due to the ame-
liorating affect of current services.

Along these lines, the tool’s level-
of-care algorithm should- systemati-
cally take into account the impact of
current treatment if the tool is to be
used for placement decisions once a
client has initiated treatment. Esti-
mating the impact of services based
on a client’s impairment history or
“titrating” services to the point at
which symptoms reappear are possi-
ble ways of supporting such level-of-
care placement decisions.

Additional tests of the tool’s utility
should show that clients placed at a
particular level of care utilize services
within the suggested range for that
level and demonstrate positive clini-
cal outcomes as a result. Variables
that affect the relationship of level-of-
care placement to service use and
outcomes can be identified through

concurrent review and used for refin-
ing the tool. Refining the level-of-
care decision-support tool must
therefore occur over time and in con-
junction with meaningful outcome
measurement to move from simply
linking similar services to similar
clients to guiding appropriate service
decisions (11),

The decision-support too) present-
ed here also does not address some
constructs important for decisions
about level of care. For example, the
decision criteria do not account for
the ameliorating effects of social and
paraprofessional support. Clearly, a
client who is well supported by fami-
ly, friends, or support groups will
need less support from mental health
providers than a client with compara-
ble clinical severity but without such
support. "

Clients” preferences for services
and motivation to participate in ser-
vices are also not accounted for by the
tool’s level-of-care algorithm. Clients
with little motivation for treatment
might be considered for a lower level
of care. Services could alsg be tai-
lored to increase their attractiveness
to these clients.

Implications for use

Preliminary empirical evidence indi-
cates that the level-of-care decision-
support tool is reliable and valid. It
also appears to be practical, in that it
is based on a brief assessment that is
readily translated into a computer-
ized algorithm for level-of-care place-
ment. These strengths make the tool
potentially very useful for predicting
and supporting level-of-care deci-
sions. Such a tool will always need to
be supplemented by clinical judg-
ment, which i based on far more sub-
tle information than can be captured
by a standardized tool. Clinicians’
reasons for disagreement with place-
ments based on the tool can be docu-
mented as a means of refining the
tool. As such, while additional clinical
input can be useful, the strength of
the tool is not negated. '

With further refinement, the level-
of-care decision-support tool could
serve as a practice standard for con-
current review decisions and quality
assurance. In this way, the tool could
complement providers’ efforts to

match treatment to clinical necds
Service or benefit packages could 4.
be based on the tool’s level-of-cay..
model and range of service hours. Ag.
gregate level-of-care placement data
can also provide a means to shift from
the apparent tautology of plannin g for
service and resource needs based on
past utilization to planning based o,
clinical need. Before any of these uses
are fully implemented, the too] must
demonstrate predictable relation-
ships between level-of-care place.
ment, service utilization within the
range for that level, and positive clin-
ical outcomes. This study found sup-
port for such further use and study of
the decision-support tool. In sum, the
level-of-care decision-support tool
shows promise of being a valuable
practice standard and system-level
planning tool. ¢
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