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The provision of behavioral
health care services has under-
gone radical change over the

past decade as a result of market and
political forces that have created
pressure to contain health care spend-
ing. Cost containment has forced
health care providers to confront the
reality of finite resources and the
need to make difficult decisions about
the allocation of those resources. As a
result, the focus on the quality and
outcomes of services has intensified
over the past few years. Unfortunate-
ly, the implementation of clinical in-
formation systems for measuring and
improving quality has lagged far be-
hind success in containing financial
costs.

Consequently, the debate about the

impact of cost-containment efforts on
clinical outcomes has remained anec-
dotal, and data have been poor. Some-
thing of a consensus has emerged on
the desirability of incorporating out-
comes measurement into quality-im-
provement efforts. A few managed
care companies have funded large-
scale efforts to build outcomes man-
agement systems (1–3). 

A clear distinction must be drawn
between outcomes measurement and
outcomes management. Outcomes
measurement involves assessing the
clinical outcome of treatment through
the use of standardized measures of
clinical severity. Because outcome is
an indicator of change, at least two
data-collection points are necessary,
one at the start of treatment and an-

other at some later time, presumably
the conclusion of treatment or some
follow-up point. Ideally, change is
recorded through repeated measure-
ments at regular intervals so that the
magnitude as well as the rate of
change can be estimated.

Outcomes management is an effort
to improve the effectiveness of treat-
ment services throughout a health
care system by evaluating outcomes
data. The key performance indicator
for an outcomes management pro-
gram is its ability to make a difference
over time—that is, to measurably im-
prove outcomes. Although reliable
and valid outcomes measurement is
an essential element of an outcomes
management program, if this ap-
proach is to be effective it must go
well beyond simple storage and tabu-
lation of data. 

The outcomes evaluation process
must be systemic. That is, the out-
comes management program should
be integrated into an analysis of how
care is delivered and managed for all
patients rather than existing in isola-
tion as a research study of a sample of
patients. However, translating this re-
quirement into reality presents sever-
al technical, practical, and scientific
challenges, including the need for re-
liable, valid, and easy-to-use out-
comes measures; the need for eco-
nomical and user-friendly technology
to capture data—for example, scan-
ners and personal computer–based
software; the need for a large norma-
tive sample of patients for whom
there are multiple data-collection
points in order to evaluate measure-
ment tools and create norms for
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change profiles; the need for empiri-
cally validated statistical models for
case-mix adjustment; the need for
clinical reports and other decision-
support tools designed to foster im-
provement in clinical outcomes and
allocation of treatment resources; and
the need for clinicians’ acceptance of
and participation in efforts to system-
atically improve outcomes.

This article describes our attempts
to resolve these issues for PacifiCare
Behavioral Health, Inc. (PBH), a sub-
sidiary of PacifiCare Health Services,
Inc. We drew on lessons learned in
designing and implementing an out-
comes management system for
Brigham Young University Clinic and
Human Affairs International, Inc.,
now a part of Magellan Health Ser-
vices, Inc. 

PBH is a managed behavioral
health care company with a coverage
of more than three million lives in the
commercial and public sectors in nine
western states. The methods de-
scribed in this article are currently
being implemented for PBH’s largest
commercially insured population and
for one of its public-sector popula-
tions. The company has near-term
plans for full implementation across
its entire system of care. 

Outcomes measurement method
Measurement instruments that have
known validity and reliability are es-
sential. However, collecting compre-
hensive data that meet high standards
for scientific rigor can become exces-
sively burdensome to both staff and
consumers when they are used in
real-world service-delivery settings.
Thus we attempted to restrict the
time requirements for data collection
at PBH to five minutes for both the
clinician and the patient. Also, data
were collected at specified intervals
rather than at every session. Clinical
outcomes were assessed from the
perspectives of both patients and cli-
nicians. 

Analyses of large data sets of com-
mercially insured outpatients have
shown that there are systematic dif-
ferences between outcomes obtained
from patients’ reports and outcomes
obtained from clinicians’ reports.
Clinicians’ assessments tend to un-
derestimate the progress of patients

who report rapid improvement (4).
Conversely, analyses of improvement
based on patients’ self-reports and cli-
nicians’ ratings on the Global Assess-
ment of Functioning scale suggest
that clinicians significantly underesti-
mate deterioration and risk of prema-
ture termination of treatment (3). 

Therefore we advocate a system in
which the patient’s rating of improve-
ment in symptoms and quality of life
is the standard for assessing the sys-
tem’s performance. A global change
score reflects the overall reduction in
patients’ distress and has the advan-
tage of broad applicability across mul-
tiple diagnoses and settings. 

Another argument in favor of a pa-
tient-centered system is cost. Use of
clinician rating scales is time-consum-
ing and may require training—and
retraining—of the clinical staff if ade-
quate reliability is to be maintained
(5). This problem is complicated
when the results of the evaluation are
to be used for performance monitor-
ing. Clinicians’ concerns about the
use of outcomes measurement tools
can introduce hidden sources of bias
that are difficult to detect statistically.
Although patients may have idiosyn-
cratic ways of understanding and rat-
ing items, a large enough sample will
allow this source of error to be ran-
domly distributed across providers
and thus be much less likely to con-
taminate the results. 

In keeping with the principle of
minimizing the cost and effort of data
collection, Lambert, Burlingame, and
colleagues (6–9) developed two 30-
item self-report questionnaires—the
Life Status Questionnaire (LSQ) and
the Youth Life Status Questionnaire
(YLSQ)—for the PBH outcomes
management program. Both the LSQ
and the YLSQ have a range of possi-
ble scores of 0 to 120. For the pur-
poses of this article, it is useful to di-
vide the scores into four severity
ranges: normal (0 to 38), mild (39 to
51), moderate (52 to 64), and severe
(65 to 120). The mean±SD intake
LSQ score for the PBH data reposito-
ry was 53±18, and the mean±SD
YLSQ intake score was 41±19. 

The LSQ and the YLSQ incorpo-
rate behavioral health–related items
from several instruments, including
the widely used Outcome Question-

naire–45 (OQ-45) and Youth Out-
come Questionnaire (YOQ) (6–9).
Possible scores on the OQ-45 range
from 0 to 180 and on the YOQ range
from 0 to 256. Scores on the OQ-45
can be divided into four severity
ranges: normal (0 to 61), mild (62 to
79), moderate (80 to 95), and severe
(96 to 180). The mean±SD intake
OQ-45 score for the sample analyzed
for this article was 82±24. 

The data repository for the OQ-45
and the YOQ includes repeated
measurements for thousands of
adults and children who were treated
at hundreds of sites across the coun-
try. Most of the data were collected
under the auspices of several man-
aged care companies as part of ongo-
ing research agreements; any patient
identifiers were eliminated from the
data.

Items were selected for the LSQ
and the YLSQ on the basis of their
tendency to improve during treat-
ment while remaining relatively sta-
ble in a sample of matched control
subjects. This approach resulted in
instruments that were presumed to
have sound psychometric properties
even though the 30 items selected for
inclusion in each instrument had not
previously been administered in this
format. Subsequent experience with
the investigational instruments con-
firmed this presumption.

The LSQ and the YLSQ have been
used since early 1999 in PBH’s out-
comes management program. Nine-
teen private-sector group practices
and five public-sector clinics are pro-
viding outcomes data. PBH’s highest-
volume solo providers are also partic-
ipating. PBH named its outcomes
management program the Algorithms
for Effective Reporting and Treat-
ment (ALERT) system. The ALERT
system links the patient, the provider,
and PBH in an information loop that
provides timely reports on critical risk
factors and changing levels of patient
distress. Aggregate-level reports sum-
marize clinical outcomes for entire
systems of care and for specific
provider groups. 

Before we address specific meth-
ods, a brief discussion of the enabling
information technology is warranted.
The entire enterprise depends on the
ability to rapidly and cheaply capture,
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analyze, and report data in a variety of
formats for target audiences. The cost
of data capture must be minimal, and
the tools for programming the com-
plex logic for data analysis must be
powerful and flexible. The technology
must allow the rapid development
and deployment of various reports
and decision-support tools. 

The ALERT system is based on an
approach to data capture and man-
agement that retains maximum flexi-
bility and timely reporting while min-
imizing cost. First, data are captured
on paper forms that are faxed to a
central location by means of the Tele-
form, a product of Cardiff Software,
Inc., of Vista, California, that permits
the user to design forms and then
perform optical character and mark
recognition from fax- or scanner-pro-
duced images of the completed
forms.   

Several software products are avail-
able for this purpose. However, the
use of paper has the advantages of fa-
miliarity and low cost. Even if the
data set is subsequently altered, the
only cost is that of printing and dis-
tributing new forms. After the raw
data have been captured, SAS soft-
ware is used to manage the data and
construct a clinical information sys-
tem to provide clinical decision-sup-
port algorithms and reports.  

Use of off-the-shelf products mini-
mizes the cost of developing the in-
formation technology infrastructure
that is necessary for outcomes man-
agement while retaining the flexibili-
ty to modify the data set or logic as
needed. Once the data set and ac-
companying decision-support logic
and performance indicators have
been tested and refined, an organiza-
tion may develop customized soft-
ware applications that are fully inte-
grated into the primary operational
databases. 

The performance indicators and
decision-support tools are the most
critical elements of an outcomes
management program. As noted, the
key performance indicator is the
change in the score on the LSQ or the
YLSQ from one session to the next.
However, this change tells us little
unless we know what level of im-
provement it is reasonable to expect.
Outcomes are impossible to interpret

without a valid method for statistical-
ly accounting for variations in the
severity and difficulty of a case—that
is, case-mix adjustment. A case-mix
model uses data collected at intake to
predict the change score at the end of
treatment. 

Arguably one of the most powerful
methods for managing outcomes is a
case-mix model that includes predic-
tions of the trajectory of change (10).
Such a method depends on repeated
measurements at regular intervals
throughout treatment so that the
progress of each patient can be mon-
itored against these predictions. Ob-
viously the development of valid
case-mix-adjustment and trajectory-
of-change models requires a large
normative sample of patients for
whom there have been repeated
measurements. 

The PBH outcomes management
program uses a repeated-measures
design; the frequency of data collec-
tion is greatest during the initial
phase of treatment. Data are collect-
ed at the first, third, and fifth sessions
and then less frequently, depending
on the risk and complexity of the case.
This repeated-measures design en-
ables the trajectory of improvement
to be tracked as part of the clinical
management of the case. The trajec-
tory during the first few sessions
tends to be highly predictive of the
outcome (3). 

The PBH data repository provided
the means to model the expected tra-
jectory of change for the most com-
mon diagnoses in outpatient samples.
A sample of more than 3,200 adults
and 800 children and adolescents was
used to calculate the expected
change. The cases selected were
drawn from more than 15,000 cases
in the data repository and reflected
the commercially insured population.
The cases were selected on the basis
of completeness of data, including the
primary diagnosis, the score on the
LSQ or the YLSQ at intake, and test
scores from at least one other assess-
ment point. 

The data repository also contains
test protocols from community volun-
teers who are not currently receiving
any mental health treatment. This
sample was used to estimate a cutoff
score between normal and clinically

significant levels of life distress
(11–13). The formula for the cutoff is
(SD1×M2+SD2×M1)/(SD1+SD2). 

For example, in the case of the OQ-
45, the sample of 1,353 community
volunteers had a mean±SD score of
45±19 (14). The mean±SD intake
score for the clinical sample drawn
for the PBH project was 82±24. Ac-
cording to the formula, the cutoff
score between the clinical sample and
the community sample was 61. The
system can thus track the improve-
ment of each patient against that of
similar persons in the normative sam-
ple. The cutoff score provides the
means for determining the point at
which a patient is within the normal
level of life distress. This feature is
critical to the success of the outcomes
management program and is one cri-
terion for determining when patients
are in need of continued care. 

Case-mix adjustment
Our analyses of multiple outpatient
samples indicate that the single best
predictor of the change score for any
given treatment episode is the score
at the beginning of treatment. Other
variables, such as diagnosis, chronici-
ty, and treatment population, alter the
relationship to some degree, yet every
sample analyzed during the course of
this project produced the same result.
The change score had an essentially
linear relationship with the intake
score—higher levels of distress at in-
take predicted higher change scores
and steeper trajectories of recovery. 

The relationship between severity
at intake and change can be easily
communicated visually with a plot of
the regression line. Figure 1 shows
outcomes for 219 patients with re-
peated administrations of the OQ-45
during treatment and a single follow-
up administration an average of ten
months after the last recorded treat-
ment session. The higher the score on
the OQ-45 at intake, the greater the
change during treatment and during
the posttreatment follow-up period.  

The intake score appears to ac-
count for 10 to 20 percent of the vari-
ance in the change score, depending
on the sample, the instrument, and
the time to the final assessment. The
intake score accounted for 15 percent
of the variance at the end of treat-
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ment and 20 percent at the follow-up
assessment. For ease of interpreta-
tion and consistency, the change
score is expressed as an effect size.
The effect size is calculated by divid-
ing the change in the raw score by
the standard deviation of the meas-
ure. The use of effect size to express
the change score conveys the magni-
tude of change in a way that allows
pooling of data from different instru-
ments, an important consideration
when data for an entire system of
care are aggregated. 

However, caution must be exer-
cised in comparing mean effect sizes
from different populations. On aver-
age, large heterogeneous outpatient
samples taken from the field will tend
to have significantly lower effect sizes
than those commonly reported in
published outcomes research, not
necessarily because academic re-
search studies get better results than
field-based studies, but because the
range of intake scores in a research
sample is often restricted in some way. 

For example, a study on the treat-
ment of major depression would natu-
rally contain patients who had been
screened to meet the criteria for de-
pression. Consequently, the mean in-
take score would be higher than the
score for a broad sample of outpa-
tients. As illustrated in Figure 1, high-
er intake scores tend to be associated
with more change. Thus a restricted
sample of very distressed patients

would certainly show more change on
average than a more heterogeneous
sample. Furthermore, because the ho-
mogeneous sample would not contain
patients at the lower end of the sever-
ity distribution, the standard deviation
for the sample would be smaller.

Greater variability—a higher stan-
dard—will result in lower effect
sizes, even if absolute change re-
mains constant. In the relatively ho-
mogeneous sample of patients select-
ed for the hypothetical study, the re-
sult was a higher numerator (change
score) and a smaller denominator
(standard deviation), resulting in a
greater effect size in clinical trials
than would occur in a typical sample
of outpatients.

We would not argue that this case-
mix model accounts for all relevant
factors. The best process for improv-
ing the predictive ability of the mod-
el is to identify reasonable variables
for investigation, such as socioeco-
nomic level and chronicity, and then
collect data on these variables for
analysis and modeling. Ideally, as
data accumulate, the model is tested
and refined. The case-mix model
permits an estimate of the expected
improvement for any given patient at
the start of treatment. Predicted
change remains constant throughout
an episode of care, serving as a
benchmark for measuring treatment
progress and outcome. For example,
the ALERT system uses a change in-

dex, which is simply a residualized
change score calculated by subtract-
ing predicted change from actual
change for each case. Positive values
indicate above-average results. 

When the trajectory of change dur-
ing the first few sessions is known, it
becomes feasible to evaluate an indi-
vidual patient’s response to treatment
early on and to make any necessary
adjustments to the treatment plan.
Furthermore, calculation of an ex-
pected trajectory of change allows
identification of patients who require
treatment and how much treatment
they require. 

Predicting and tracking change  
Several researchers have investigated
dose-response curves for psychother-
apy (4,15,16). Their findings suggest
that for most patients change occurs
during the early stages of treatment,
with diminishing benefits per session.
However, it is risky to extrapolate
from dose-response curves that were
established in research settings in
which the duration of treatment was
prolonged or held constant for the
purposes of the study. In real-world
settings—whether fee-for-service or
managed care environments—the
duration of treatment is determined
by many factors, and different dose-
response patterns can be expected.
Conventional wisdom argues that
longer treatments result in superior
outcomes.

Much of the criticism of managed
care plans is that they arbitrarily limit
the duration of treatment. Our data
from the commercially insured man-
aged care populations do not show a
significant correlation between dura-
tion of treatment and outcome. In
fact, short treatments are common,
even for some of the most distressed
patients, and the results often indi-
cate rapid improvement rather than
poor outcome. 

To illustrate this point the sample
was divided into quartiles based on
the score on the OQ-45 at intake to
highlight the trajectory of change as a
function of severity at intake. Figure
2 shows results for the most dis-
tressed patients (fourth quartile,
score of 96 or higher) by the number
of treatment sessions completed. 

Patients for whom data were col-
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Effect size (change in score) for a subset of 219 patients for whom the Outcome
Questionnaire-45 (OQ-45) was administered repeatedly during treatment and
again an average of ten months after the last recorded treatment session
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lected at the tenth session or later had
a few more points of improvement
than patients for whom the last data-
collection point was the third or fifth
session. However, the rate of im-
provement for patients with the
shorter treatments was so high that
these patients probably did not need
to stay in treatment until the next
data-collection point. 

Patients in the other three quartiles
had very different outcomes. Dura-
tions of treatment of ten sessions or
more were associated with worse out-
comes; for patients with the mildest
symptoms at intake they were actual-
ly associated with deterioration (Fig-
ure 3). It appears that these patients
and their therapists continued to
meet because the patient was not im-
proving or was doing worse, not be-
cause the treatment was helping.

The average duration of treatment,
determined by the last session for
which data were submitted, for pa-
tients in all of the quartiles, even the
fourth quartile (score of 96 or higher),
was less than seven sessions. Likewise,
for patients in all quartiles, more than
75 percent of the treatment episodes
were completed before the tenth ses-
sion. Except for patients in the first
quartile (score of 61 or less) (Figure
3), shorter treatments were associat-
ed with a higher rate of change. How-
ever, these patients were more char-
acteristic of a nontreatment sample
than of a clinical population. In fact,
the mean intake score in the first
quartile was 50, only five points high-
er than the mean of the nontreatment
sample. This group showed no
change with shorter treatments, and
patients who averaged ten sessions or
more showed slight deterioration.
One wonders whether this represents
an “as good as it gets” phenomenon. 

At the other end of the spectrum,
the duration of treatment for the
most severe cases bears closer analy-
sis (Figure 2). It is highly unlikely that
the durations of treatment of less
than five sessions for 42 percent of
the patients in the fourth quartile
were a result of managed care limita-
tions or intentional termination by
the clinicians. Despite the rapid im-
provement by the third session, the
severity of distress among these pa-
tients remained greater than that of

the entire clinical sample. At termina-
tion of treatment, these patients
were, on average, above the 50th per-
centile of the larger clinical sample
from which they were drawn. The
managed care companies had access
to the OQ-45 scores, as did the clini-
cians. There are clinical and business
reasons for keeping such patients in
treatment. These patients were still
showing a level of distress that war-
ranted further clinical intervention.
Without such intervention, this group
arguably might have had the greatest
risk of deterioration and a need for
more costly and higher levels of care.   

The self-reported theoretic orien-
tation of the provider seems to have
had little impact on the duration of
treatment. Treatment orientations as
diverse as psychodynamic, cognitive-
behavioral, and brief solution-focused

therapies appear to result in essential-
ly equivalent outcomes and durations
of treatment when applied in the real
world of commercial managed care
(17). The most tenable hypothesis is
that the patients themselves are the
primary determinant of duration of
treatment and that the decision to
terminate treatment is based on the
rate of improvement—the faster the
improvement, the sooner treatment is
terminated.  

Seen in this light, the regression
equations we used for case-mix ad-
justment are an estimate of how
much improvement is necessary for
the average patient with a given
severity of illness to decide whether
treatment has been adequate. Be-
cause the patients appear to be deter-
mining the duration of treatment, it is
more accurate to say that the duration
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Trajectory of change for patients with intake scores of 96 or higher (fourth quar-
tile) on the Outcome Questionnaire–45 (OQ-45)  
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of treatment is a function of the speed
of recovery than that the outcome is a
function of the duration of treatment. 

From the perspective of outcomes
management and quality improve-
ment, this finding suggests that the
focus should be on ensuring that pa-
tients achieve a given level of out-
come rather than a given duration of
treatment. These findings have obvi-
ous implications for the optimal allo-
cation of resources. When outpatient
treatment resources are allocated to
the most distressed patients rather
than to the healthiest patients, great-
er benefits are realized per dollar in-
vested.  

It is also evident that if a system of
care wants to improve outcomes, the
greatest opportunity lies with the pa-
tients who are most in need of treat-
ment. Although the evidence shows
in aggregate that patients tend to re-
main in treatment until they achieve a
certain outcome, the variability of this
phenomenon at the individual level is
large. The average change for the en-
tire sample was nine points (effect
size=.39). However, the standard de-
viation of the change score was more
than 19 points. 

This means that even after severity
has been controlled for, the predicted
change for any given patient is a gross
estimate only. Despite this limitation,
the use of predicted change as a
benchmark against which to compare
actual change is useful for evaluating

results. At the very least, predicted
change quantifies the importance of
case mix and provides a useful refer-
ence point for evaluating outcomes in
the aggregate.

The wide variability in outcomes is
further evident when one looks at the
patients with the worst outcomes,
who represent 10 to 20 percent of the
sample. These patients were substan-
tially worse off than patients with av-
erage results in that they showed no
improvement or even showed sub-
stantial worsening of symptoms. Just
as patients who show rapid improve-
ment tend to end treatment early, pa-
tients who fare poorly early in treat-
ment tend to end treatment before
they achieve any substantial benefit.
The challenge for an outcomes man-
agement program is to target these at-
risk patients as early as possible in the
hope of averting premature termina-
tion. The fact that early change pre-
dicts final outcome permits the use of
statistical models to target at-risk pa-
tients as soon as at least two sets of
data have been collected.  

Targeting of these at-risk patients is
accomplished through the use of re-
gression models that use the intake
score and the change score at a given
session to predict the final treatment
outcome. The model assumes that
treatment will continue at least to the
next data-collection point but does
not attempt to predict outcome as a
function of the number of additional

sessions. This assumption is in keep-
ing with the finding that the duration
of treatment is mostly a function of
the speed of improvement. Once data
for the first and third session are ob-
tained, the multiple regression for-
mula accounts for about 40 percent of
the variance in final outcomes. Of
course, the predictive formulas that
incorporate change at later sessions
vary with the number of sessions al-
ready completed. 

Figure 4 shows the average trajec-
tory of change and data for four hypo-
thetical patients who begin treatment
with the same diagnosis and the same
score on the OQ-45 at intake. On the
basis of the case-mix-adjustment
model, the expected improvement for
the average patient by the fifth ses-
sion or later is nine points. At the
third session, the four patients have
markedly different responses to treat-
ment. The lines extending from the
third to the final session represent the
projected trajectory of change for
each patient if treatment is continued
beyond the third session.  

Patient 1 has deteriorated by ten
points by the third session. Even if
the patient continues in treatment,
the average patient with this pattern
of change recovers only to the base-
line score. Nevertheless, by continu-
ing in treatment the patient at least
still has the possibility of improving;
by definition, half of the patients will
fare better than indicated by this tra-
jectory. However, if the patient were
to stop at this point, the outcome is
certain—19 points worse than the
outcome for the average patient. Un-
fortunately, the data show that more
than 60 percent of the patients who
deteriorate by session 3 do not re-
main in treatment until session 5. 

Patient 2 showed no change by ses-
sion 3, but it is probable that if treat-
ment continues, the patient will still
achieve an improvement of close to
nine points. Patient 3 achieved the
nine points’ improvement by session
3 and is likely to achieve only a mod-
est additional benefit by remaining in
treatment. Patient 4 has shown sub-
stantial benefit and is unlikely to ben-
efit significantly from additional
treatment. 

Fortunately, in practice far more
patients follow trajectories similar to
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Outcome Questionnaire-45 (OQ-45) scores and projected trajectories of change
after the third treatment session for four hypothetical patients1 
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those of patients 3 and 4 than that of
patient 1. In principle, this means
that for a large health care system, the
cost of focusing resources on keeping
a patient such as patient 1 in treat-
ment can be offset by a modest shift
in resources away from the many pa-
tients who are doing well and who
are unlikely to benefit from further
treatment. 

A simple analysis of the adult pa-
tients on the basis of test scores at
the third session illustrates this
point. As noted, the mean±SD in-
take score on the OQ-45 in the sam-
ple that was used to develop the
PBH norms was 82±24. Twenty-four
percent of these patients had intake
scores at or below 61, the cutoff be-
tween the normal and clinical sam-
ples. At the other end of the severity
spectrum, 24 percent of patients had
scores of 96 or more.  

By the third session, 29 percent of
patients who were still in treatment
had scores below 62. The mean score
of these patients who were in the nor-
mal range was 46, only one point
higher than the mean in the commu-
nity sample. In contrast, at the third
session the percentage of patients
with scores of 96 or more had
dropped to 20 percent. The purpose
of this analysis was to track what hap-
pens to these two groups of patients
after the third session. Of the patients
with scores in the normal range at the
third session, 39 percent continued at
least to the fifth session and averaged
3.8 additional sessions. Among pa-
tients with scores of 96 or more at the
third session, 59 percent continued
treatment, which means that more
than 40 percent of the most severely
distressed patients at the third session
did not continue in treatment as far as
the fifth session. Given the severity of
distress, these patients were clearly
premature terminators for whom
treatment had failed. 

The pattern of change is also
telling. As a group, patients with
scores below 62 at the third session
had achieved substantial improve-
ment by then, averaging almost 12
points’ change in the three sessions
(effect size=.5). However, on average,
the patients who continued treatment
had no further measurable benefit. In
fact, the OQ-45 scores of these pa-

tients increased by an average of
three points from the third session to
the end of treatment, similar to the
pattern shown by patient 4 in Figure
4. From these cases it seems clear
that there is room to reduce the aver-
age duration of treatment without
sacrificing outcomes. In sharp con-
trast, the 20 percent of patients with
scores of 96 or more at the third ses-
sion had deteriorated by an average of
two points by the third session. This is
cause for alarm given the already high
scores of these patients. However, it is
encouraging that for the patients who
did continue treatment, the average
improvement between the third ses-
sion and the end of treatment (mean±
SD number of sessions=8.5±5) was
14 points (effect size=.61). 

From a quality-improvement stand-
point, the focus should be on keeping
a higher percentage of these high-risk
patients in treatment for a sufficient
time for benefit to be realized. Our
data support the idea that the cost of
this effort can be more than offset by
a reduction in the duration of treat-
ment for patients with subclinical lev-
els of distress.

Performance feedback and
decision-support tools
This section addresses the challenge
of providing clinicians and clinical
managers with outcomes-based infor-
mation to assist in planning and mon-
itoring treatment. Effective decision-
support tools should result in im-
proved outcomes and a much more
efficient allocation of resources. 

The ALERT system produces daily,
weekly, and monthly clinical out-
comes reports. The system can also
track and identify high-risk patients
on the basis of several clinical vari-
ables, such as diagnoses, clinicians’
and patients’ reports of suicidal
ideation and substance abuse, and
treatment history. The ALERT sys-
tem scans in data daily from the most
recent encounters, evaluates risk in-
dicators, and calculates the trajectory
of change. The system uses algo-
rithms as a clinical aid for case man-
agers and generates individual case
reports on at-risk patients. These al-
gorithm reports are produced daily
on the basis of both patients’ self-re-
ported data—from the LSQ and the

YLSQ—and provider-reported data. 
The algorithm reports are intend-

ed to be decision-support tools for
separating cases that require no in-
tervention from those that require
active management. Algorithm re-
ports of high-risk patients are faxed
to the provider and are a starting
point for a dialogue to determine
how best to serve the patient. The
focus of the discussion is, first, on
how best to keep the patient en-
gaged in treatment and, second, on
what changes, if any, to the treat-
ment plan are warranted.

The algorithms evaluate nine vari-
ables: diagnosis, LSQ or YLSQ score,
trajectory-of-change projections, pa-
tient’s self-report of suicidal ideation,
patient’s self-report of substance
abuse (both critical items from the
LSQ or YLSQ), clinician’s assessment
of risk of suicide, clinician’s assess-
ment of substance abuse, history of
hospitalization, and whether a psy-
chiatric medication has been pre-
scribed. These algorithms contain
more than 42,000 separate decision
rules encompassing all possible com-
binations of the variables and their
values. Coding of the computerized
algorithms with use of the SAS
scripting language permits easy mod-
ification of the clinical variables and
logic as data accumulate and the sys-
tem “learns.”

Case-mix adjustment is achieved
by indexing the actual change score
against the baseline statistical pro-
jection of change. The baseline pro-
jected change is calculated from data
collected at intake with use of the
case-mix model. This variable re-
mains constant for each patient
throughout the course of treatment.
The outcomes are indexed by sub-
tracting the baseline projected
change from the actual change score
to create a residualized change
score. Positive values indicate more
improvement than expected. 

Although the system tracks out-
comes at the level of the individual
patient, it also provides regular re-
ports of aggregated results across
multiple patients for use by clinicians,
clinical managers, and administrators.
The system provides two sets of out-
comes reports: one is for closed cases
and is referred to as the aggregate
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outcomes report, and the other is the
change index report, which projects
outcomes for active cases. Used to-
gether, these reports are powerful
tools for managing and monitoring
results. They are provided monthly
to contracted group practices that
treat a high volume of PBH patients.
Daily and weekly reports provide
similar information on active high-
risk cases. 

The aggregate outcomes report
provides outcomes on closed cases
by using the change index, or the av-
erage of residualized change scores.
The aggregate outcomes report sep-
arates results for adults and children
or adolescents and further separates
the results by level of severity, cate-
gorized by using the four quartiles of
scores at intake. The report provides
information on the number of pa-
tients treated, the number and per-
centage of patients for whom there
are at least two data-collection
points, and the average number of
sessions for those patients. 

The report provides three key
pieces of information that are need-
ed to evaluate outcomes: the out-
come expected on the basis of the av-
erage of the baseline predicted
change scores using the case-mix
model, the actual outcome as meas-
ured from the first session to the end

of treatment, and the change index,
which is the average of the residual-
ized change scores calculated by
subtracting the baseline predicted
change from the actual change. Re-
sults are expressed as effect size for
ease of interpretation and to permit
the results from the LSQ and the
YLSQ to be pooled.  

Table 1 shows data based on the
LSQ and the YLSQ for a group prac-
tice in which the effect size across
288 cases exceeded the case-mix-ad-
justed predicted outcome by .1 unit.
This is an above-average result on
the basis of a significance level of .1
or less. A 90 percent confidence lev-
el was used instead of the more con-
servative 95 percent, because these
data were intended to provide gen-
eral feedback for ongoing quality-
improvement purposes, and the im-
plications of a higher type I error
rate are considered less serious.  

Whereas the aggregate outcomes
report provides information on
closed cases, the change index report
provides information on open cases
while there is still time to alter the
treatment plan. The change index
report presents the current change
index—that is, the residualized
change score at the most recent ses-
sion. It goes further by also provid-
ing a predicted change index based

on the outcome that is likely if the
patient remains in treatment. This
index is calculated by using the re-
gression formulas that incorporate
the intake score and the change
score to estimate the change score at
the end of treatment. The new pro-
jected change score is then indexed
by subtracting the baseline expected
change from this value. The change
index report is designed so that the
provider can quickly review patients’
progress and focus efforts on pa-
tients who are at the greatest risk.
Because the report is specific to one
instrument, it uses the change in raw
scores rather than the effect size.

Consumers’ feedback on the re-
ports supports the use of raw scores
in this context. Patients are sorted so
that those whose projected change
index score is furthest below the ex-
pected change are at the top of the
list. Patients with projected change
index scores below zero at the 75
percent confidence level (for exam-
ple, patient A in Table 2) are high-
lighted. For these patients, the prob-
ability of a below-average outcome is
more than 75 percent. These tend to
be the patients with both the highest
risk of premature termination of
treatment and the greatest likeli-
hood of benefiting from further
treatment. A weighted average of the
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Data from a managed behavioral health care company’s aggregate outcome1

More than one data-
collection point

Change in score (effect size) Change index
Age group and Number Sessions (actual minus 
severity of illness of cases per case Actual Expected expected)

Adults
Normal range (N=55) 18 4.00 .02 –.03 .05
Mildly distressed (N=60) 45 5.50 .21 .20 .01
Moderately distressed (N=49)  28 6.55 .65 .49 .17
Severely distressed (N=61) 40 7.10 .90 .75 .16
All adults (N=225) 131 6.01 .49 .40 .09

Children and adolescents
Normal range (N=15) 6 3.40 –.06 –.05 –.01
Mildly depressed (N=13) 6 5.00 .40 .23 .17
Moderately distressed (N=18)    9 7.20 .55 .33 .22
Severely distressed (N=17) 10 7.30 .80 .66 .14
All children and 

adolescents (N=63) 31 6.07 .48 .34 .14
All patients (N=288)2 162 6.02 .49 .39 .10

1 Patients included in the report began treatment between three months and 15 months before the date of the report (September 20, 1999). A 90 per-
cent confidence level was used.

2 The change index for the entire sample is above average on the basis of a significance level of  less than .1.



current and projected change index
scores is used to derive an aggregat-
ed estimate of the most likely out-
come for the entire patient cohort.
This weighted average is based on
the assumption that 40 percent of
patients will improve with continued
treatment, which was derived from
analysis of the data repository. 

The examples in Table 2 are based
on an actual sample of cases from a
single provider. Although the overall
results are averages, the example il-
lustrates several of the points made in
relation to Figure 4. Patient A ex-
hibits the same pattern as that shown
by patient 1 in Figure 4. There is sig-
nificant deterioration, and the out-
come is likely to be relatively poor,
even with continued treatment. How-
ever, continued treatment is project-
ed to result in 27 points of improve-
ment from the current session and
beyond if the patient remains in treat-
ment. On the basis of this report, the
most critical intervention is to take
steps to keep this patient engaged in
treatment. In a well-organized clini-
cal setting, this patient might be tar-
geted for special monitoring. 

Like patient 4 in Figure 4, patients
B and C in Table 2 have achieved sig-
nificant improvement. Both have
scores well within the nonclinical
range and therefore are unlikely to
obtain measurable benefit from ad-
ditional sessions. Clinical judgment
must be the final determinant in any

single case. However, from a popula-
tion-based perspective, this type of
decision-support tool has the poten-
tial to direct available resources to
patients who are most in need and
most likely to benefit.

Evidence on decision support
The impact of feedback on patient im-
provement and allocation of care was
tested in a recent study conducted at
the comprehensive counseling center
at Brigham Young University (14).
That study, involving 609 patients and
31 clinicians, used the OQ-45 at every
session. Treatment continued until ter-
mination was deemed appropriate by
the clinician, the patient, or both. Half
of the patients were randomly as-
signed to the experimental condition
in which the clinician had the benefit
of feedback on the trajectory of
change and the severity range. The
feedback was determined by a set of
algorithms that were a function of the
number of sessions completed, the
current level of distress, and an as-
sumed likelihood that the patient
would not recover. In the control con-
dition, the patient completed the
questionnaire, but the results were
withheld from the clinicians.  

A complete summary of this study
is beyond the scope of this article,
but for the purposes of the present
discussion, it is instructive to look at
the effects of feedback for the most
at-risk patients. On the basis of the

logic of the algorithm, 35 patients in
the group for which the clinicians re-
ceived feedback, or 11 percent, and
31 patients in the control group, or
10 percent, were identified as “sig-
nal” patients—those most at risk of
premature termination of treatment
and poor outcome, similar to patient
1 in Figure 4. The feedback included
a warning that the patient was im-
proving less than expected, along
with suggestions to review the treat-
ment plan and to guard against pre-
mature termination of treatment. 

The signal patients in the feedback
group received almost twice as many
sessions of treatment as the signal
patients in the control group
(p<.001). More important, these sig-
nal patients showed significantly
more improvement after the warn-
ing than the signal patients in the
control group (p<.05).  

Whereas the signal patients in the
feedback group received additional
services, the nonsignal patients in
the feedback group who were pro-
gressing well in treatment averaged
fewer sessions than their counter-
parts in the control group (p<.05),
and, as expected, the additional ses-
sions provided to the signal patients
were more than offset by the modest
reduction in the number of sessions
provided to the nonsignal patients.
Thus the feedback group received 4
percent fewer sessions overall than
the control group. 

PSYCHIATRIC SERVICES ♦ July 2001   Vol. 52   No. 7 993333

TTaabbllee  22

Data from a managed behavioral health care company’s change index report

Baseline Date of Most re- Most Current Current Projected
Baseline expected most re- cent ses- recent change change change

Patient Intake date LSQ1 score change cent session sion number score score index index2

Patient A3 4/23/99 60 8.12 7/16/99 4 99 –39 –47.10 –20.70
5/7/99 55 7.34 8/6/99 3 55 0 –7.28 –1.68

4/29/99 16 –6.52 6/3/99 3 21 –5 1.46 –1.04
8/19/99 61 9.11 9/1/99 3 58 3 –6.11 –.38
4/10/99 22 –.55 5/14/99 2 17 5 5.55 .58
5/13/99 38 1.12 7/13/99 5 35 3 1.88 .99
8/20/99 16 –10.0 9/14/99 9 18 –2 8.02 1.80
4/14/99 90 19.35 5/12/99 3 78 12 –7.53 2.19
7/29/99 49 4.94 8/26/99 5 38 11 5.66 4.19
7/14/99 65 5.64 8/5/99 3 61 4 –1.64 4.71

Patient B 7/17/99 33 .62 8/7/99 2 21 12 12.62 7.67
Patient C 5/25/99 58 8.39 7/12/99 5 27 31 22.61 13.61

1 LSQ, Life Status Questionnaire
2 Assumes continued treatment
3 At intake, the probability of a below-average outcome for this patient is more than 75 percent.



The results of this study support
the premise that it is possible to fo-
cus resources and improve results
for the most at-risk patients without
increasing the overall cost of care.  

Results from the field are likewise
encouraging. The PBH data reposito-
ry contains many cases (4,825 pa-
tients) involving large group practices
that had participated in previous out-
comes management initiatives and
had the benefit of some form of deci-
sion support and feedback. These pa-
tients were compared with 1,412 pa-
tients who were treated by clinicians
who did not receive this kind of feed-
back. That sample was larger than the
sample that was used to develop the
PBH norms, because cases were in-
cluded even if they were missing
therapist-generated data such as
DSM-IV diagnoses. Patients treated
at one of the sites that received feed-
back had more than 25 percent
greater improvement on average than
patients treated at sites that did not
receive feedback (effect size=.29
compared with .37, p<.001). Of
course, any number of other factors
could have contributed to this result,
but the finding does offer a promising
hint of what is possible with outcomes
management techniques. 

The ALERT system was first im-
plemented by PBH for the compa-
ny’s commercially insured popula-
tion in February 1999. All the deci-
sion-support tools were provided to
the 19 large group practices that
were treating a high volume of pa-
tients. Individual practitioners who
are not associated with one of the
groups are contacted by a case man-
ager if the algorithms determine that
a patient is at risk; otherwise, these
practitioners do not receive reports
such as the change index report or
the aggregate outcomes report. Our
project provides a mechanism for
further exploring outcomes in natu-
ral settings and investigating the im-
pact of outcomes management meth-
ods on the delivery of care in various
clinical environments.

Conclusions
The preliminary field results of these
outcomes management methods are
encouraging. However, the early find-
ings must be approached with some

caution. Future work will focus on
refining the case-mix model and
identifying process variables such as
treatment and case management
methods that are associated with su-
perior results. Psychotherapy re-
search has given us more than a
quarter century of valuable informa-
tion on how to assess change associ-
ated with behavioral health treat-
ments. Although the science of out-
comes measurement might be
judged to be relatively mature, the
implementation of outcomes man-
agement programs such as the
ALERT system within large systems
of care is in its infancy. Much work
needs to be done to validate and re-
fine the methods.

This article is intended to encour-
age behavioral health care organiza-
tions to pursue outcomes manage-
ment programs and to contribute to
the growing body of knowledge
about what works. Organizations
such as the National Committee for
Quality Assurance and the Joint
Commission on Accreditation of
Healthcare Organizations should
drive this process forward, because it
is now possible to insist that behav-
ioral health delivery systems demon-
strate the clinical outcomes associat-
ed with their services. Behavioral
health practitioners should welcome
this development because the evi-
dence suggests that clinical out-
comes in the field are generally pos-
itive and that monitoring outcomes
during treatment can contribute to
even better outcomes. ♦
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