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Abstract

The authors aimed to determine the economic value of providing on-site group cognitive
behavioral therapy (CBT) for depression to clients receiving residential substance use disorder
(SUD) treatment. Using a quasi-experimental design and an intention-to-treat analysis, the
incremental cost-effectiveness and cost-utility ratio of the intervention were estimated relative to
usual care residential treatment. The average cost of a treatment episode was $908, compared to
$180 for usual care. The incremental cost effectiveness ratio was $131 for each point improvement
of the BDI-11 and $49 for each additional depression-free day. The incremental cost-utility ratio
ranged from $9,249 to $17,834 for each additional quality adjusted life year. Although the
intervention costs substantially more than usual care, the cost effectiveness and cost-utility ratios
compare favorably to other depression interventions. Health care reform should promote
dissemination of group CBT to individuals with depression in residential SUD treatment.
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INTRODUCTION

Most Americans with depressive disorders do not receive evidence-based treatment, and
among individuals with co-occurring substance use disorders (SUD), rates of evidence-
based depression treatment are even lower (Gonzalez et al., 2010; Wang et al., 2005;
Watkins et al., 2011). This unmet need has serious consequences. Individuals with co-
occurring depression and SUDs experience greater impairment and worse outcomes than
persons with only a single disorder. By 2030 depressive disorders are expected to be the
leading cause of disability in the United States (Mathers & Loncar, 2006) and, in substance
users, depressed mood is associated with relapse to substance use (Kelly, Stout, Magill,
Tonigan, & Pagano, 2010; Witkiewitz & Villarroel, 2009) and suicide. Although effective
depression treatments exist, few publicly-funded substance use providers have the capacity
to deliver these treatments, and limited resources in the public sector constrain access to
mental health treatment for depression.

Policy decisions about coverage and reimbursement need to take into account the cost-
effectiveness of different health care interventions and balance potential costs against
benefits (“Patient Protection and Affordable Care Act,” March 23, 2010). Earlier results
from the Building Recovery by Improving Goals, Habits and Thoughts (BRIGHT)
(“Building Recovery by Improving Goals, Habits, & Thoughts,” 2011) study indicated that
group cognitive behavioral therapy improved both depression and substance use outcomes in
individuals receiving residential substance use treatment when compared to residential
substance use treatment alone (Watkins, et al., 2011). Because the treatment is delivered in a
group format and can be provided by trained substance use counselors, it may increase the
availability of evidence-based depression treatment at a lower cost and be more feasible than
either pharmacotherapy or individual psychotherapy.

The purpose of the present analysis is to determine, based on the findings from BRIGHT,
the economic value of providing on-site group cognitive behavioral therapy for depression
to clients receiving residential substance abuse treatment. The cost-effectiveness of
depression treatment for individuals in substance use treatment has not yet been evaluated.
Our hypothesis was that the total direct medical costs would be higher in the intervention
condition when compared to usual care for at least two reasons. First, the intervention uses
more resources (e.g. client and provider manuals), than usual care. Second, the intervention
was jointly delivered by two substance abuse treatment counselors, whereas usual-care
groups are typically led by a single counselor. We also hypothesized that the cost-
effectiveness of BRIGHT (“Building Recovery by Improving Goals, Habits, & Thoughts,”
2011) would be similar to, or lower than, other existing depression interventions because of
the reliance on bachelor-level counselors to deliver the intervention.

We report on the cost of the BRIGHT intervention, the cost-effectiveness of BRIGHT on
depression and substance use outcomes, and the cost-utility of the intervention.
Effectiveness results have been reported previously (Watkins, et al., 2011).

MATERIALS AND METHODS

BRIGHT was a quasi-experimental clinical trial in which cohorts of clients at four study
sites were alternately assigned to receive either residential treatment as usual (UC) or
residential treatment enhanced with the BRIGHT intervention (BRIGHT) (“Building
Recovery by Improving Goals, Habits, & Thoughts,” 2011) provided by trained substance
abuse counselors. The assignment pattern alternated every four months and continued for a
two-and-a-half-year enrollment period. Study sites were the four residential sites operated
by Behavioral Health Services, one of the largest publicly-funded substance abuse treatment
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providers in Los Angeles County. In 2009, 26% of SUD treatment facilities offered
residential treatment outside of a hospital (Substance Abuse and Mental Health
Administration, 2012). The RAND human subjects protection committee approved the study
protocol.

BRIGHT (“Building Recovery by Improving Goals, Habits, & Thoughts,” 2011) consisted
of 16 two-hour sessions of group cognitive behavioral therapy; clients who were assigned to
BRIGHT attended a mean of 10.5 sessions (SD=5.5) and 69% attended at least half of the 16
sessions. While participating in the BRIGHT(“Building Recovery by Improving Goals,
Habits, & Thoughts,” 2011) group, other group commitments were reduced accordingly
(i.e., BRIGHT participation counted as 2 groups per week), suggesting that all clients should
have received the same number of group sessions per week. Usual care treatment was
standardized across all four sites and consisted of individual substance use treatment
counseling, group therapy, vocational skills training, AA/NA/CA, recreational therapy and
family services. To prevent usual care clients from being inadvertently exposed to the
intervention, outpatient counselors employed by the same parent organization and with
similar qualifications and experience to residential treatment counselors travelled to the
residential sites to deliver the intervention. Outpatient counselors had no contact with usual
care clients. Five outpatient counselors were trained.

We screened 1,262 clients, and 299 clients with persistent depressive symptoms were
enrolled. We defined persistent depressive symptoms as symptoms that were measured on
two separate occasions after at least two weeks of sobriety. Eligible clients scored five or
greater on the Patient Health Questionnaire-8 and 18 or greater on the Beck Depression
Inventory Il (BDI-II). The current analysis includes all 256 clients who had 6-month
outcome data out of the initial sample of 299 clients, as outcome data from only the six-
month time period was used to estimate QALYs. We conducted analyses to confirm that
responders do not significantly differ from non-responders at either follow-up with respect
to baseline characteristics.

We account for the costs from the perspective of the health care provider. Our cost estimates
include service-level direct medical and non-medical costs (Gold, Siegel, Russell, &
Weinstein, 1996).

The primary component of service-level costs is that associated with the time and labor costs
of the counselors, trainers and supervisors. We collected the time spent in training and
supervision, and the counselors kept logs for the first eleven months of the intervention that
documented the time spent preparing, delivering, documenting and travelling to and from
group sessions. We applied the average counselor wage rate ($17.30 including fringe
benefits) across the sites to the number of hours worked. Separately, we calculated the
service-level costs for contracted trainers and supervisors, using their reported hours and
wages ($62 per hour) and including travel-time costs. In addition, for the didactic training
we included direct non-service costs, such as manuals and workbooks, audio-visual
equipment, and meals. Costs were adjusted for the consumer price index and are presented
in 2009 dollars. All service-level costs were divided into training and implementation phases
and exclude costs associated with research activities.

For the usual care residential counselors, we calculated training costs as time spent in
continuing education training (8 hours) multiplied by wages. We assumed zero non-labor
costs to the agency associated with the continuing education. Time for the two usual care
counselors was estimated at two hourly sessions per week. The total number of sessions for
both the intervention and usual care was 246 sessions across the intervention period. In our
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per client cost calculations we standardize the number of clients, using the average number
of clients in each study arm or 149.5 clients.

Time costs associated with screening and identifying clients with depression and orienting
them to the intervention, as well the cost of materials and office space, are included in the
cost analysis. These costs are included through the estimated indirect labor and nonlabor
cost rates, which are the same for the intervention and usual care conditions.

We used a modified SASCAP data collection instrument to capture cost of benefits
associated direct labor, indirect labor and nonlabor costs in a manner consistent with
economic rather than accounting definitions of these concepts (Zarkin, Dunlap, & Homsi,
2004). SASCAP was designed for methadone clinics and we modified the instrument to
reflect the residential treatment setting. We collected information on indirect labor resources
(e.g., costs for administrative duties) that are not linked to specific services, and nonlabor
resources (e.g., costs for building space, contracted services, supplies and materials) over
three years. These indirect resources were calculated as percentages of direct client services
costs and applied to the direct counselor labor cost estimates. The indirect and nonlabor cost
rates are the same across the two treatment conditions so that variation in costs across
treatments is driven completely by the differences in labor costs.

Follow-up costs associated with subject tracking were considered research costs and were
excluded from the analysis. We excluded the value of clients’ time spent receiving treatment
because the clients are in a residential treatment facility and as such do not have the
opportunity to work. Therefore, their wage (or potential wage rate) is not a very good
approximation to the value (or opportunity cost) of their time in treatment.

We conducted sensitivity analyses by projecting the costs of the intervention if it were
implemented under non-research conditions. We assumed lower estimated training costs
because of lower material costs, three counselors trained instead of five, and one trainer
instead of two. In addition, we assumed there would be less preparation time, as prepared
materials are now available, and no travel time for counselors to go from the outpatient to
the residential setting. Our projection further assumes delivering the intervention for one
year with 6 cohorts of clients treated twice weekly for 8 weeks, i.e., a total of 96 sessions.
We assumed each cohort contained 10 clients (the maximum recommended number of
clients per group), for a total of 60 clients treated in a one-year period. This compares to
149.5 average clients across the treatment and intervention groups which ran for two and
one-half years and for a total of 245 sessions.

The projected costs are hypothetical and intended to inform program implementation and
provide sensitivity analyses. We present these results using a range of wages that take into
account staffing with typical addiction counselors (as was the case in the BRIGHT trial), as
well as potential staffing with doctoral-level therapists. The doctoral level wage rate was
obtained from the Los Angeles County Department of Mental Health.

Our primary mental health outcomes were depression symptoms, as measured by the BDI-11,
and health status, as measured by the Short- Form-12 (SF-12). Decreases in the BDI-II
reflect mental health improvements while the opposite is the case for the SF-12. These
outcomes were collected at three and six months after study enrollment. The primary
substance use outcome was days of self-reported use of problem substance on days available
for use (i.e., when client was not institutionalized) during past 30 days, collected at six
months after study enrollment. Thirty-day use was converted to 90-day use by multiplying
by 3. We assumed no substance use during the first three months, as most clients were still
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in treatment the first three months. Previous studies suggest the validity of self-reported
mental health and substance use outcomes, and the measures we used are based on
previously-validated scales (Brown, Kranzler, & Del Boca, 1992; Fals-Stewart, O'Farrell,
Freitas, McFarlin, & Rutigliano, 2000; Rush et al., 2006; Sobell, Maisto, Sobell, & Cooper,
1979; Sobell & Sobell, 1978; Weiss et al., 1998; Zimmerman, Coryell, Wilson, & Corenthal,
1986).

Quality adjusted life years (QALYS) are a measure of health outcome reflecting patient
preferences over both length and quality of life, combined into a single metric. QALY
facilitate comparison across disease states and interventions. QALY are measured on a
scale that ranges from 0 to 1, where O corresponds to death and 1 corresponds to perfect
health (Gold, et al., 1996). We obtain 6-month QALY's from the SF-12 using a preference-
based scoring algorithm, which offers strong methodological and theoretical properties
(Brazier & Roberts, 2004; Pickard, Wang, Walton, & Lee, 2005). The use of the SF-12 as a
measure of longitudinal preference-weighted health-related quality of life in both substance
using populations and depressed populations has been previously validated (Lenert,
Sherbourne, Sugar, & Wells, 2000; Mann, Gilbody, & Richards, 2009; Pyne, Tripathi,
Williams, & Fortney, 2007).

A selection of health states was derived from combinations of the SF-12 items. Model-based
coefficient weights for these combinations were then applied to individual SF-12 responses
in order to calculate QALYSs. For each participant, a QALY is calculated using baseline, 3-
month and 6-month SF-12 responses. We estimate the differential mean QALY between
BRIGHT and usual care, controlling for the baseline QALY score (Manca, Hawkins, &
Sculpher, 2005). Given the time horizon of the analysis, QALY's were not discounted.

We also estimated 6-month QALY's based on changes in depression-free days and converted
our measure of disease-specific symptom severity to utility-weighted scores (Chouinard &
Albright, 1997; Katon et al., 2006; Lave, Frank, Schulberg, & Kamlet, 1998). One
advantage of converting disease specific scores to utility weights is that disease-specific
scores are more sensitive to disease-specific symptom change. The conversion formula
assumes that a nondepressed person has a utility score of 1.0 and a severely depressed
person has a utility score of 0.6 (Pyne, et al., 2007). We calculated the number of
depression-free days based on a cut-off for minimal depression, which on the BDI-I1 is 13
and below, and a cut-off for severe depression which is 29 or above (Beck, Steer, Ball, &
Ranieri, 1996). Those with BDI between 14 and 29 were assigned a value that was weighted
proportionately. As an additional sensitivity analysis, we assumed a utility score of 0.7
instead of 0.6 for a severely depressed person.

The effect of BRIGHT on BDI-II and SF-12 scores, days of problem substance use and
QALYs was examined at 3- and 6-months. The differences in outcomes are measured from
multivariate models that regress the 6-month outcome on the baseline value and the
intervention indicator (Manca, et al., 2005). Each outcome was modeled using mixed effects
regression modeling, in which the centered baseline value of the outcome was included as a
covariate. Random client effects accounted for the non-independence, or intra-cluster
correlation (ICC), of outcomes repeatedly observed for clients at 3- and 6-months. A
multiple membership modeling approach was used to account for the ICC of outcomes
among those who attended group CBT sessions together, which involved including random
CBT session effects in the model and estimating the client-specific session effect as an
average of the random session effects for those sessions attended by the client (Paddock &
Savitsky, 2013). An indicator variable of intervention assignment, follow-up wave (3 or 6
months), and an interaction of these two measures were included as predictor variables.
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Intervention effects on BDI-II, days of problem substance use, QALYs and SF-12 at 3 and 6
months were estimated from these coefficients and tested using two-sided t-tests.

The incremental cost effectiveness ratio (ICER) between the intervention and control groups
is calculated by dividing the difference in costs between BRIGHT and usual care by the
difference in outcomes between BRIGHT and usual care. When the outcome is expressed in
QALYs, it yields the incremental cost utility ratio (ICUR).

Table 1 summarizes the costs of the BRIGHT intervention as implemented, by training and
intervention phases. The average cost per BRIGHT client was $908, 25 percent of which
was for training, compared to $180 for usual care, for which 14 percent was for training.

Table 2 presents the projected costs of BRIGHT which rely on fewer trainers and fewer
counselors trained. If counselors are at the bachelor-level (A) then the projected average cost
per client is $746 of which 29 percent represents training costs, a slightly higher fraction
than in the intervention as implemented. If counselors are clinical psychologists, (B) rather
than bachelor-level counselors, then the projected cost per client rises to $1,896.

Table 3 presents incremental cost-effectiveness and cost-utility ratios. The first column
reflects BRIGHT as implemented, and the next column reflects the sensitivity analysis using
our assumptions about how BRIGHT would be implemented under non-research settings.
The changes in outcomes are based on 6-month estimates previously reported. The ICER for
the intervention as implemented is $131 for each point decrement of the BDI and $41 for
each additional depression-free day. The intervention improved self-reported mental health,
as measured by the SF-12 mental component scale (MCS), and the cost per unit
improvement in the SF-12 MCS is estimated to be $157. However, reflecting the fact that
there was a reduction in the physical component scale (PCS), albeit not statistically
significant, the ICER for this small decline is substantially higher ($3,033). The differential
cost of decreasing the number of problem substance use days is $237.

The ICUR estimates vary depending on whether they are derived from the SF-12 or from the
utility gains that arise from depression free days. The estimates for BRIGHT, as
implemented in the trial, range from $17,834 based on the SF-12 and $9,249 to $12,332
based on depression free days. For the sensitivity analyses the SF-12-based ICUR is
$13,866.

Figure 1 presents cost effectiveness acceptability curves based on QALYS attained derived
from the SF-12 and DFD measures. The figure shows that if society places a $20,000 value
on a QALY then there is a 90% chance that BRIGHT is more cost-effective than usual care
if DFDs are associated with the lower utility differential and a 99% chance that BRIGHT is
more cost-effective if DFDs are associated with the higher utility differential. When QALY's
are measured using the SF12, the figure shows that there is a 90% chance that BRIGHT is
more cost-effective at $35,000.

DISCUSSION

This is the first trial to evaluate the cost-effectiveness of depression treatment for individuals
in substance abuse treatment and adds to the literature on the cost-effectiveness of
depression treatment. We show that it costs $908 per client to provide an evidence-based
depression treatment to individuals in residential substance use treatment, which is an
increase of $728 over usual care. The increased costs are primarily labor costs and are
primarily a function of using two co-therapists to deliver the BRIGHT intervention. Under
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non-research conditions, we estimate that it would cost $746 to deliver BRIGHT if bachelor-
level counselors were used and $1,896 using doctoral-level therapists.

Although BRIGHT costs substantially more than the cost of usual residential care, the ICER
and ICUR of the mental health outcomes compare favorably to other depression
interventions in the literature. Under non-research conditions and using bachelor-level
counselors, we show depression ICURSs that range from $8,576 to $11,440 per QALY. We
compared BRIGHT to other therapy and pharmacologic interventions for depression that do
not include a screening component and which did not target individuals with co-occurring
disorders. Adjusting these prior estimates for inflation, Pyne et al.(Pyne et al., 2003) report
an ICUR of $7,500 per QALY, Revicki et al. (Revicki et al., 2005) report $13,500 per
QALY for therapy and for medication; while Lave et al. estimate $22,900 to $29,700 per
QALY for therapy and $9,100 to $11,800 per QALY for medication (Lave, et al., 1998).
Finally, Stevenson et al. (Stevenson, Scope, & Sutcliffe, 2010) report incremental costs per
QALY of $57,300 to $103,300. The range reported for the BRIGHT intervention is
substantially less than the reported range for therapy, and similar to the range reported for
medication. However, BRIGHT has higher incremental costs per QALY than has been
found in computer-delivered therapy; (McCrone et al., 2004) McCrone, et al (2004) for
instance, report incremental costs per QALY that are approximately $2,000.

We note that the training costs are a substantial “start-up” cost. However, they are being pro-
rated over only the length of the trial. In practice, these start-up costs would be pro-rated
over a much longer timeframe (assuming the training effects stick), and so their contribution
to the per participant cost of BRIGHT would go down over time.

The utility estimates derived either from the SF-12 or from depression-free days were
similar, despite their different methodologies, which is consistent with other studies (Pyne,
et al., 2007). The high cost associated with improvements in the SF-12 reflects the fact that
much of the gain in the SF-12 was due to improvements in mental health, rather than
physical health. At relatively modest valuations of QALY's at $35,000 or more, BRIGHT is
cost-effective with a high degree of certainty (>= 90%). There are no published studies of
the utilities of different states of substance use, dependence and post-treatment abstinence.
Obtaining patient and general population utilities across different substances and severity
levels is an important area for further research.

We used past 30-day substance use to estimate 90-day use. Prior research has shown that
substance use reported in monthly intervals is relatively stable over a 3-month time period
among psychiatric outpatient samples (Carey, Carey, Maisto, & Henson, 2004) (Carey,
Carey, Maisto, & Hensen, 2004).

A key ingredient of cost effectiveness of the BRIGHT intervention is the successful reliance
on bachelor-level counselors. It is possible that BRIGHT could be delivered using a single
therapist, and if so, costs would be reduced. We used a group supervision model, with either
five counselors participating (research conditions) or three counselors participating
(projected). In settings that had sufficient patients to support two or more groups running
simultaneously, supervision costs would be decreased accordingly.

We used a provider perspective to estimate the costs of BRIGHT, because in this context it
is the provider that decides whether to provide the intervention. In addition, most prior cost-
effectiveness studies take the provider perspective, which will make our results more
comparable to the existing cost-effectiveness literature (Neumann, 2009).

Despite its cost-effectiveness, substance use treatment programs may be reluctant to adopt
BRIGHT as it increases per patient costs, and funding for substance use treatment
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traditionally has been low compared to other conditions. However, health care reform, with
its expanded insurance coverage and parity in benefits, should increase overall funding for
substance use services (Buck, 2011). It is also likely to shift care toward more integrated
models. These changes would help to promote dissemination of cost-effective models such
as BRIGHT. While BRIGHT has not been tested in outpatient substance abuse treatment or
primary care settings, costs should be comparable, as the wages for outpatient and
residential substance use counselors are similar (Bureau of Labor Statistics). Future research
should test the effectiveness of delivering BRIGHT in outpatient and primary care settings.
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Figure 1. Cost-Effectiveness Acceptability Curvefor BRIGHT Intervention vs Usual Care

US Dollars per Increase in quality-adjusted life years

a Assumes a 0.30 gain of a quality-adjusted day when one moves from being fully depressed
to being symptom free.

b Assumes a 0.40 gain of a quality-adjusted day when one moves from being fully depressed
to being symptom free.

J Subst Abuse Treat. Author manuscript; available in PMC 2015 February 01.




1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Watkins et al.

Table 1

BRIGHT Intervention and Usual Care Costs, in 2009 Dollars

BRIGHT Intervention Usual Care
Training Phase
Nonlabor® $2,059 $-
Lab0r2 $20,559 $ 2,449
Indirect $8,779 $ 968
Total $31,396 $3,417
Intervention Phase
Nonlabor® $5.887 $-
Lab0r2 $57,481 $12,759
Indirect $32,817 $9,116
Total $96,184 $21,875
# clients 149.50 149.50
Training per client $223 $24
Intervention per client $ 685 $ 156
Total per client $908 $180

Page 12

3includes labor that is not tied to specific treatment services (e.g., depression screening and administrative duties) and nonlabor resources (e.g.,

costs for building space, contracted services, supplies and materials)

1 Lo . .
includes manuals and workbooks, audio-visual equipment, and other supplies

includes direct labor costs (wages and fringe benefits) associated with training, preparation, and travel for group sessions on the part of counselors

and trainers
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Sensitivity Analyses to Project BRIGHT Costs Using Bachelor and Doctoral-Level Therapists, in 2009

Dollars

Bachelor® Doc’(oralb
Training Phase
Nonlabor $1,040 $1,040
Labor $7,808 $17,036
Indirect $ 3,267 $10,420
Total $12,115 $28,496
Intervention Phase
Nonlabor $ 3,300 $ 3,300
Labor $17,402 $45,656
Indirect $9,227 $29,433
Total $29,930 $78,389
#dlients® 60 60
Training per client $215 $ 505
Intervention per client $531 $1,390
Total per client $746 $1,896

a .
Counselors at bachelors level. Trainers are doctoral level.

b .
Counselors and trainers at doctoral level.

c . :
6 rounds with 10 patients per round over one year.
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Table 3

Page 14

Cost Effectiveness/Cost Utility Ratios, Associated With BRIGHT vs. Usual Care, as Implemented and

Projected.

Changein Outcomes
BRIGHT vs. Usual

BRIGHT Intervention

Projected

$ per QALY gained, depression-free daysl (at6
months)

Care
Mean Incremental Cost Effectiveness Ratio? (Confidence Interval)
BDIb -5.56 -$131 (-$303, -$83) -$102 (-$236, —$65)
Depression-free days 17.70 $41 (-$100, $17) $32 (-$78, $13)
SE-12 pcs’ -0.24 -$3,033 (—-$315, $400) -$2,358 (—$245, $311)
SE-12 MCSd 4.63 $157 ($499, $93) $122 ($388, $73)
Problem substance use days -9.21 -$237 (-$1,820, -$127) -$184 (-$1,415, -$98)
Incremental Cost Utility Ratio®
$ per QALYfgained, SF-lzg(at 6 months) .04 $17,834 ($10,224, $69,782) $13,866 ($7,949, $54,253)
$ per QALY gained, depression-free daysh (at6 .06 $12,332 ($8,394, $23,226) $9,588 ($6,526, $18,058)
months)
0.08 $9,249 ($6,337, $17,109) $7,190 ($4,927, $13,301)

aICER: calculated as (cost of BRIGHT — Cost of UC)/(Change in Outcome for BRIGHT- Change in Outcome for UC)

bBDI = Beck Depression Inventory

CPCS = Physical Component Score

dMCS = Mental Component Score

EICUR: calculated as (cost of BRIGHT — Cost of UC)/(Change in QALY for BRIGHT- Change in QALY for UC)

fQALY = Quality Adjusted Life Year
g,

Based on preference based weights applied to the SF-12 ((Brazier & Roberts, 2004)).

h . . . . .
Assumes a 0.40 gain of quality-adjusted day when one moves from being fully depressed to being symptom free.

IAssumes a 0.30 gain of a quality-adjusted day when one moves from being fully depressed to being symptom free.
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