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Abstract

Background: Collaborative Chronic Care Models represent an evidence-based way to structure
care for chronic conditions, including mental health conditions. Few studies, however, have
examined the cost implications of collaborative care for mental health.

Objective: We aimed to conduct an economic analysis of implementing collaborative care in 9
outpatient general mental health clinics.

Research Design: Analyses were derived from a stepped wedge hybrid implementation-
effectiveness trial. We conducted cost-minimization analyses from the health system perspective,
incorporating implementation costs, outpatient costs, and inpatient costs for the year before
collaborative care implementation and the implementation year. We used a difference-in-
differences approach and conducted 1-way sensitivity analyses to determine the robustness of
results to variations + 15% in model parameters, along with probabilistic sensitivity analysis using
Monte Carlo simulation.

Subjects: Our treatment group included 5507 patients who were initially engaged in care within
9 outpatient general mental health teams that underwent collaborative care implementation. We
compared costs for this group to 45,981 control patients who received mental health treatment as
usual at the same medical centers.

Results: Collaborative care implementation cost about $40 per patient and was associated with a
significant decrease in inpatient costs and a nonsignificant increase in outpatient mental health
costs. This implementation was associated with $78 in cost savings per patient. Monte Carlo
simulation suggested that implementation was cost saving in 78% of iterations.
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Conclusions: Collaborative care implementation for mental health teams was associated with
significant reductions in mental health hospitalizations, leading to substantial cost savings of about
$1.70 for every dollar spent for implementation.

Keywords

collaborative care; Collaborative Chronic Care Model; implementation; mental health; cost-
minimization analysis

The Collaborative Chronic Care Model (CCM) represents an evidence-based way to
structure health care for chronic conditions.=3 It consists of up to 6 elements, including
work role redesign to support more coordinated care; patient self-management support;
clinician decision support; clinical information systems to allow comprehensive data
tracking; linkages to community resources; and leadership support.* These elements are
meant to be applied flexibly to align with the priorities and resources of the clinical setting
in question.® While the initial evidence base for CCM-based care focused on chronic
medical conditions,*8 recent work has demonstrated its effectiveness for chronic mental
health conditions as well.>” That is, CCM-based care appears to deliver better clinical
outcomes, on average, than care that is not aligned with the CCM elements.

Randomized trial results suggest that CCM-based mental health care is cost neutral or cost
saving.>8 These trials typically benefit, however, from exogenous research funding to
establish CCM-based care (including paying for care coordination staff or infrastructure)
that would not be available to real-world clinics attempting to implement CCM-based care.
Few existing mental health CCM implementation trials®-1> have accounted for
implementation costs themselves6-18 (ie, the costs of getting CCM-based care “up and
running”). Other studies make it unclear whether implementation costs were
comprehensively collected.2®-21 This is problematic because implementation costs are an
important consideration for mental health leaders who are deciding whether to deploy
limited resources toward CCM-based care.?2-25 The logical next step for the field is
therefore to determine whether CCM-based care remains cost saving or cost neutral when
implementation costs are accounted for.

Thus, in this manuscript, we present economic analyses from the health system perspective
for a recent implementation trial26-28 conducted in 9 US Department of Veterans Affairs
(VA) outpatient general mental health clinics.23:29 Clinical results from that trial indicated
that CCM implementation was associated with lower rates of acute mental health
hospitalization, while improvements in mental health—related quality of life for the CCM-
treated population were not statistically significant except among patients with 3 or more
mental health diagnoses.12 That trial did not determine whether the potential cost savings
from reduced hospitalizations counterbalanced the costs of CCM implementation. Our
objectives for this manuscript were therefore to quantify implementation costs and
differential utilization of health services between patients treated by CCM-enhanced mental
health teams and comparable non-CCM patients at the same medical centers. By accounting
for implementation costs—something that previous cost analyses of CCM-based care have
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rarely done—our findings have implications for mental health systems considering CCM
implementation.

This combined program evaluation and research project was reviewed by the VVA Central
Institutional Review Board (IRB). Implementation-related measures were exempt from IRB
review, whereas \Veteran-level outcome measurement procedures were approved as research.
Study procedures took place from 2016 to 2018 and are described briefly below; details of
the design and clinical outcomes have been described previously.13:29

We chose cost-minimization analysis (CMA) as our primary analytic approach, quantifying
implementation costs, and service use outcomes in dollar values.3° One assumption of CMA
is that clinical outcomes between the 2 study arms (in this case, CCM implementation and
treatment as usual) are equivalent. Thus, the primary goal of CMA is to determine which of
the 2 treatment arms delivers those (equivalent) clinical outcomes at a lower cost. In this
case, we were unable to directly compare clinical outcomes between patients in the CCM
implementation and treatment as usual arms. However, previous analyses from this trial
suggested that mental health—related quality of life did not change substantially for the
overall CCM-treated population,13 leading us to tentatively accept the equivalence of clinical
outcomes for the 2 arms of the study.

Study Setting

We conducted this study in 9 VA outpatient general mental health teams, known as
Behavioral Health Interdisciplinary Program (BHIP) teams, in partnership with the VA
Office of Mental Health and Suicide Prevention. These teams typically consist of 5-8
interdisciplinary staff and provide treatment for a variety of mood, anxiety, and psychotic
disorders to a panel of about 1000 Veterans. BHIP clinicians may also treat substance misuse
or posttraumatic stress disorder, although specialized services for these conditions are
frequently provided in separate clinics. To recruit sites, VA Office of Mental Health and
Suicide Prevention distributed information about the project to all BHIP teams nationally
through network and facility mental health leaders. Twelve sites expressed interest, of whom
9 were randomized; one of these 9 dropped out before the start of CCM implementation and
was replaced by the 10th site.13 Enrolled BHIP teams were located both at VA Medical
Centers (n = 5) and smaller Community-Based Outpatient Clinics (n = 4) that are themselves
affiliated with a VA Medical Center.

Implementation Support

CCM-based care was implemented via 1 year of implementation facilitation,3! featuring a
study-funded external facilitator providing expertise in CCM-based quality improvement,
and a facility-funded internal facilitator providing on-site implementation support. Three
study authors (C.J.M., B.K., and M.S.B.) served as external facilitators to 3 sites each. We
used a structured workbook, the BHIP-CCM Enhancement Guide, to help each BHIP team
align their clinical processes with the 6 CCM elements. Facilitation activities for each
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participating BHIP team included a comprehensive initial assessment, a 1.5-day site visit,
weekly conference calls between the internal and external facilitators, and weekly process
redesign meetings with the BHIP team and both facilitators. These activities were
supplemented by ad hoc phone and e-mail contact between the facilitators for each site.

Implementation support was provided in a stepped wedge,27-28 with all 9 sites receiving
CCM implementation support in a staggered fashion over 3 waves; each wave occurred
about 4 months apart. We used a balancing algorithm to assign sites to waves while retaining
the benefits of randomization.32 Sites assigned to later waves received a copy of the BH/P-
CCM Enhancement Guide during the first wave and were invited to attend monthly technical
support conference calls while awaiting facilitation.

Population and Sample

Measures

For the purposes of conducting CMA, we had 4 populations of interest at each site: the
external facilitator, the internal facilitator, BHIP team members, and patients. The external
facilitator for each site was study-funded; external facilitators included 1 PhD-level clinical
psychologist, 1 nonclinical PhD systems engineer, and 1 MD-level psychiatrist. The internal
facilitator was identified and funded by the medical center (typically with a background in
mental health or systems redesign; common training backgrounds included social work,
clinical psychology, and nursing). Our patient sample consisted of Veterans who were
actively engaged in treatment with each participating BHIP, defined as having at least 2
BHIP visits in the year before the start of facilitation at that site, including at least 1 visit in
the previous 3 months. We excluded patients with dementia. For comparison, we utilized
data from patients treated by other staff at the same outpatient general mental health clinics
during the same time frame. The clinician members of the BHIP teams were funded by the
local facilities.

External Facilitator Cost Estimation—We used time-motion tracking to assess external
facilitation time,33-35 including meetings, preparation, e-mail, and phone contact. The
external facilitator logged all facilitation hours during the initial assessment and site visit, as
well as for discrete 2-week periods during the early, middle, and late phases of the
facilitation year. On the basis of these results, we estimated external facilitator time to be 2.6
hours per week per site. Combined with salary data and an estimated 30% fringe rate, this
allowed us to estimate facilitation costs for each external facilitator. We liberally estimated
$1500 per site for external facilitators’ travel costs associated with the 1.5-day face-to-face
site visit.

Internal Facilitator Cost Estimation—\We estimated that internal facilitators spent an
average of 4 hours/week on CCM implementation for each BHIP, based on pilot work using
similar procedures.3® To minimize the data collection burden for the internal facilitators, we
did not ask them to engage in time-motion tracking. We obtained direct salary information
and, as with external facilitators, estimated a 30% fringe rate. In cases where we were unable
to obtain direct salary information for internal facilitators, we estimated salary data from the
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VA Office of Personnel Management (OPM) General Schedule3” based on the facilitator’s
disciplinary background, geographic location, title, and years spent working at VA.

Patient-level Cost Estimation—We obtained outpatient and inpatient visit data from the
VA Corporate Data Warehouse.38 Specifically, we obtained data regarding the number and
type of outpatient visits, and days spent on an inpatient unit, for all \eterans deemed actively
engaged in care with the participating BHIPs as described above. We collected these data for
all recorded VA-based outpatient visits and inpatient stays (including mental and physical
health; a complete list of codes available upon request). For comparison, we obtained similar
data for Veterans treated by other clinicians at the same outpatient general mental health
clinics. We collected these data for the year before the start of facilitation at each site, as
well as the facilitation year (ie, the year following the start of facilitation). Costs were
obtained from the VA Health Economics Resource Center Average Cost Databases, which
contain patient-level cost estimates for each outpatient visit and inpatient stay based on
Medicare reimbursement rates for the current procedural terminology codes associated with
the clinical encounter.3?

Behavioral Health Interdisciplinary Program Team-level Cost Estimation—As
described in more detail below, our primary comparison was between the BHIP teams that
underwent CCM implementation and other clinicians at the same outpatient general mental
health clinics (treatment as usual). Typically, the weekly process redesign meetings by which
CCM implementation occurred took place during existing team meeting times, so we did not
account for clinician time spent in these meetings in our primary analyses (as CCM
implementation did not involve asking BHIP clinicians to work more hours than other
clinicians at their medical centers during the facilitation year). However, participating BHIP
clinicians spent 4 hours in implementation-related activities during the initial assessment and
site visit, which involved blocking their clinics. We liberally estimated $2000 in salary and
fringe for each BHIP team engaged in CCM enhancement to account for this time.

Analytic Plan

Our analysis proceeded in 4 steps. First, we tabulated mean health service utilization
(inpatient days, outpatient visits) and BHIP costs (external facilitation costs, internal
facilitation costs, outpatient spending, inpatient spending). We stratified utilization and cost
estimates for mental health and medical/surgical services for both the CCM-enhanced and
non—-CCM-enhanced teams for the year preceding facilitation.

We used ztests to compare differences between treatment arms in the preintervention period.
Then, we estimated simple difference-in-differences (DID) models, interacting binary
indicators for the facilitation year and CCM implementation to assess changes in utilization
and costs associated with CCM enhancement. Our unit of analysis was the patient-year.

In sensitivity analyses, we tested the effects of variations in our major cost drivers. We first
conducted 1-way sensitivity analyses to check the robustness of our results to plausible
changes in internal and external facilitation costs (both + 15%). Similarly, we used 95% DID
confidence intervals (CIs) to include plausible changes in outpatient and inpatient spending.
Last, we conducted a probabilistic sensitivity analysis using Monte Carlo simulation to
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estimate overall model uncertainty, simultaneously conducting 10,000 random draws from
probability distributions for each variable (uniform for facilitation costs, normal for health
spending) and recalculating CCM implementation costs for each iteration within the model.
We a priori determined that all mental health service utilization costs would be included in
cost simulations, as they could plausibly be impacted by CCM implementation. In contrast,
we planned to only include medical/surgical costs in cost simulations if they differed
statistically between treatment arms.

RESULTS

A total of 5507 patients were being treated by the 9 participating BHIP teams when CCM
implementation commenced. They were included in the economic analysis, as were 45,891
patients in treatment as usual. Demographic characteristics of this sample have been
published previously13: briefly, 15.7% of the Veterans treated by CCM-enhanced teams were
female, and the average age was 52.2 + 14.5 years. Slightly less than half (46.8%) were
married; common mental health diagnoses included depressive or anxiety disorders (58.6%),
posttraumatic stress disorder (49.9%), and serious mental illnesses such as bipolar spectrum
disorders or schizophrenia (34.4%). Patients treated by the CCM-enhanced teams and
treatment, as usual, were generally similar in terms of observed characteristics. In the year
before the study, however, patients treated by the CCM-enhanced teams had, on average,
experienced more inpatient days (0.55 vs. 0.43 d, = 0.023) for mental health and had had
higher outpatient ($4041 vs. $3623, < 0.001) and inpatient spending ($783 vs. $613, P=
0.028). There were no significant differences in the average number of prior-year outpatient
visits between CCM and treatment as usual (16.7 vs. 17.1 visits, A= 0.299).

Table 1 presents the major cost drivers and DID estimates of cost changes associated with
CCM enhancement. On the basis of the time-tracking and human resources records
described earlier, we estimate $114,743 was spent on internal facilitators and $105,621 was
spent on external facilitators across all 9 study sites (per-site implementation cost of $24,485
and per-patient implementation cost of about $40). Inclusion of site visit costs raised the
average per-site implementation cost to $27,985. On average, patients in the teams receiving
CCM implementation cost the VA $4165 in mental health expenditures each during the
facilitation year; $3634 due to outpatient spending and $531 due to inpatient spending. The
DID results suggest CCM enhancement was associated with fewer inpatient days (-0.13,
95% CI: —0.23 to —0.02) but more outpatient visits (+1.1, 95% CI: 0.37-1.82) for mental
health during the facilitation year. Our analyses showed no significant differences for
changes in medical/surgical spending between treatment groups (+$38, 95% CI: —$356 to
$433). A priori, we decided to exclude these costs from our later cost analyses if changes in
utilization and costs were nonsignificant. VA spending on behavioral health represents a
small fraction of total VA spending, and thus random fluctuations in medical/surgical
spending has the potential to substantially bias our results. Thus, these expenditures were
excluded from our cost simulations.

Regarding spending for mental health services, CCM implementation was associated with a
significant decrease in inpatient (-$167, 95% CI: —$319 to —$15) and a nonsignificant
increase in outpatient (+$50, 95% CI: —-$80 to +$180) costs. Overall, CCM enhancement
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was associated with a $118 reduction in mental health spending per patient (95% CI: —-$329
to $94), and a $78 reduction after the inclusion of implementation costs. This corresponds to
about $1.70 saved for every dollar spent on CCM implementation in this sample, such that
the average team investing $27,985 in CCM implementation saved about $47,500 during the
subsequent year.

Results of 1-way sensitivity analyses are presented in Table 2. Results were robust to
changes in implementation costs; increasing the costs of internal and external facilitators by
15% would only decrease the cost savings of BHIP by ~$3 per patient. However, results
were sensitive to variations in mental health spending: if we assumed mental health
expenditures were at the upper bound of the 95% CI associated with CCM enhancement (ie,
$180 per patient-year), then implementation now costs $53 per patient. If CCM
enhancement is further assumed to lead to only minor decreases in inpatient mental health
spending, it would then cost $74 per patient.

Figure 1 presents results from the probabilistic sensitivity analyses using Monte Carlo
simulation. Overall, CCM implementation was found to be cost saving in 78% of
simulations. We further categorized these simulations into 3 groups. We found CCM
implementation to be significantly cost saving (cost savings > 2% compared with usual care)
in 52% of iterations; cost neutral (absolute cost difference <2% compared with usual care) in
a further 42% of iterations; and costlier (cost difference > 2% compared with usual care) in
6% of iterations.

DISCUSSION

Major Findings in Context

The CCM is effective for mental health conditions,” and randomized trials have found it to
be cost-effective to cost neutral.> However, many earlier economic analyses were conducted
in the context of a randomized controlled trial, typically with relatively small sample sizes,
and with short (< 6 mo) follow-up periods for cost outcomes, which may have been
insufficient to observe differences in service utilization.*? We are also aware of a few studies
to date that have accounted for the initial resources needed to implement CCM-based care in
real-world clinical settings.16-18 We, therefore, conducted CMA using data from our recent
stepped wedge trial conducted in 9 outpatient mental health clinics.13:2% We found that using
implementation facilitation3! to align outpatient mental health teams’ clinical processes with
the CCM elements cost an average of $27,985 (including site visit costs). Our base case
analysis suggested that each dollar spent on CCM implementation was associated with
savings of about $1.70 during the implementation year, such that this up-front investment in
implementation was associated with savings of about $47,500 per site during the subsequent
year. This savings came primarily from significantly decreased acute mental health
hospitalization costs for patients treated by CCM-enhanced teams that more than
counterbalanced implementation costs and a nonsignificant increase in outpatient mental
health service costs. Monte Carlo simulation—incorporating variations in implementation
costs, inpatient mental health costs, and outpatient mental health costs—found CCM
implementation to be significantly cost saving in 52% of iterations, and cost neutral in an
additional 42% of iterations. This study, therefore, strengthens the business case for CCM-
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based care, demonstrating that the cost savings (or, at worst, cost neutrality) associated with
the CCM still hold after consideration of up-front implementation costs.

These findings should be considered in the context of several limitations. First, while we
used a balancing algorithm to assign sites to waves of CCM implementation that maintained
some benefits of randomization in our stepped wedge,32 our control group for these analyses
consisted of patients treated in other outpatient mental health clinics at the same medical
centers. It is, therefore, possible that the reduced rate of acute mental health hospitalization
achieved in our CCM implementation sites was due to unmeasured confounders (eg,
differential rates of homelessness) instead of CCM implementation itself. Initial analyses,
however, suggested that CCM and control patients had similar patterns of service utilization
during the preimplementation year. Second, because control patients were drawn from the
same sites as CCM patients, it is possible that CCM implementation led to contamination
(ie, that other clinicians at the same medical centers, in interacting with their colleagues who
were incorporating the CCM elements into their clinical processes, might have begun
adopting some version of CCM-based care themselves). If this occurred, however, it would
likely reduce rather than inflate our DID findings: thus, in the presence of contamination,
our findings should be considered conservative, and may, therefore, have underestimated
CCM-based cost savings. Third, an assumption of CMA is that the 2 conditions whose arms
are being compared—in our case, CCM implementation and treatment as usual—result in
equivalent clinical outcomes. We were, unfortunately, unable to collect clinical outcomes
data on our control sample. However, the fact that CCM-based care was associated with a
robust drop in acute mental health hospitalizations (counter-balanced with only a modest
increase in outpatient service utilization) suggests that CCM-based care would be at least
equivalent to a treatment as usual in terms of clinical outcomes in these settings. Fourth, we
were unable to account for health care costs incurred by patients in our sample outside of the
VA system. More than 92% of Veterans treated by our CCM-enhanced teams continued with
VA care during the facilitation year, however.13 Furthermore, given the requirements for VA
coverage of non-VA services when this study took place, it is unlikely that non-VA care
would be differentially sought by different teams within the same facility. These factors
make it unlikely that incorporating costs from non-VA health care services would
substantially change our results.

More broadly, it is important to consider the extent to which our findings are applicable to
different health care systems. We conducted this study in the VA, an integrated capitated
care system, and chose the health system perspective for our CMA (meaning we aggregated
outpatient and inpatient costs). But even within such a system, realizing CCM-based cost
savings would require redirecting staffing and resources from inpatient to outpatient settings.
Systems without this flexibility—for example, due to mandates regarding inpatient service
capacity independent of demand—may instead find that CCM implementation in outpatient
settings increases costs. Furthermore, our findings say nothing about the costs that such a
redirection of resources (eg, closing inpatient units, retraining inpatient staff) would entail.
Our findings of CCM-based cost savings would also not be expected to hold within fee-for-
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service systems (in which decreased inpatient service utilization is associated with decreased
revenue rather than decreased costs).

CONCLUSIONS AND FUTURE DIRECTIONS

Chronic health conditions, including mental health conditions such as major depression and
anxiety disorders, are responsible for an increasing share of health care expenditures.!
Treatment for these conditions frequently occurs in outpatient settings and requires
coordination of multiple providers. The CCM is an evidence-based way to structure care in
these circumstances, 124 but previous analyses of the cost-effectiveness of CCM-based care
have typically not accounted for the up-front implementation costs that may serve as a
deterrent to implementation for many health systems.%-1%:25 Our findings suggest that
relatively modest implementation resources (on the order of $25,000-$30,000 for a
multidisciplinary team of 5-8 staff providing general mental health care to a panel of about
1000 Veterans) achieved a return of about $1.70 for every dollar spent, primarily by reducing
costly acute mental health inpatient stays.

Future work will ideally investigate the cost-effectiveness of CCM implementation outside
of the VA system, and over longer time periods (ie, beyond the 1-y time frame of this study).
Cost comparisons between different implementation strategies (eg, implementation
facilitation vs. “lighter touch” interventions such as technical assistance) are also warranted.
Ideally, future research will also look more carefully at whether the potential cost savings
described in this study can actually be achieved in real-world settings. For example, is it
possible to implement CCM-based care broadly enough that health systems can shift
resources from inpatient to outpatient settings as a result? Answering these types of
questions will likely require larger-scale studies than the one conducted here. Along similar
lines, the field would also benefit from studies of how best to spread CCM-based care within
medical centers, as the current study focused on just one team per facility. These types of
studies will not only advance implementation science, but will also expand the evidence base
regarding the clinical effectiveness and potential cost savings of outpatient mental health
care that—consistent with the CCM elements—is more coordinated, anticipatory, and
evidence-based.
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FIGURE 1.
Cost histogram of simulation results for Collaborative Chronic Care Model (CCM)

implementation. The figure displays the probabilistic sensitivity analysis results for the per-
patient costs of CCM implementation. We used Monte Carlo simulation (n = 10,000
replications) to model the sensitivity of our results to changes in various cost drivers. The
dashed vertical line represents the average per-patient costs for care as usual ($3747).
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