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People with serious mental illness, such as schizophrenia
and bipolar disorder, experience premature mortality, of-
ten from cardiovascular disease (CVD). Unfortunately, peo-
ple with serious mental illness typically are not screened
or treated for CVD risk factors despite national guideline
recommendations. Access to primary preventive care in
community mental health settings has the potential to re-
duce early mortality rates in this population. The authors
review best practices for developing an integrated care
model for people with serious mental illness by considering

economic feasibility and sustainability from the perspective
of a community mental health clinic (CMHC). A process-
mapping approach was used to gather information on
clinic costs (staff roles, responsibilities, time, and salary) of
serving 544 patients at one CMHC. The estimated annual
cost of the model was measurable and modest, at $74
per person, suggesting that this model may be financially
feasible.
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People with serious mental illness lose 25 years of life ex-
pectancy compared with the general population, largely from
premature cardiovascular disease (CVD) (1). Although na-
tional guidelines recommend screening for CVD risk factors,
adherence to these guidelines remains poor (2). Screening in
the public health care system is challenged by the divide
between mental health care and primary care (3). People
with serious mental illness often have complex health needs
and could benefit from integrated care (4).

The collaborative care model (CCM) is an evidence-based
integrated caremodel in primary care, with four components:
patient-centered team, population-based care, measurement-
based treatment, and evidence-based care (5). Substantial
evidence supports the efficacy and cost-effectiveness of col-
laborative care in improving both mental health and primary
care outcomes (6).

The evidence base is weaker for a variety of integrated
care models that provide primary care to people with seri-
ous mental illness in community mental health settings (6).
Although a recent randomized trial on health homes in be-
havioral health settings appears promising (7), a Cochrane
meta-analysis was unable to recommend an evidence-based
approach to provide comprehensive health care for people
with serious mental illness (8). Also, various integration
models are costly: behavioral health care–primary care in-
tegration pilot programs funded by the Substance Abuse
and Mental Health Services Administration (SAMHSA) were
found to be fiscally unsustainable (9). Because most people

with serious mental illness are publicly insured (10), with
routine contact mostly with mental health providers, an af-
fordable and comprehensive integrated care model is needed.

A New Integrated Care Model

Although screening for CVD risk factors could occur in pri-
mary care, people with serious mental illness use primary care
far less than the general population (11). Nearly half of people
with serious mental illness regularly access community men-
tal health services, thus making these settings their de-facto
“health home” (12). Because the CCM has been shown to im-
prove mental and general health for people in primary care
settings (6), we used a form of reverse engineering to de-
velop a similar model, called CRANIUM, that has all the
components of collaborative chronic care (6). CRANIUM
(cardiometabolic risk assessment and treatment through a
novel integration model for underserved populations with
mental illness)—was developed by using behavioral theories
(behavior change wheel and the theory of planned behavior)
to target underlying organizational and provider-level
factors influencing preventive care in the community men-
tal health setting. As with the CCM, CRANIUM has four
components: patient-centered team (patient, psychiatrist,
primary care consultant, case manager, and peer navigator),
population-based care (patient registry), screening protocols
(stepped care approach), and treatment protocols (evidence-
based treatment for CVD risk factors).
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The pilot clinic was a community mental health clinic
(CMHC) in San Francisco that uses intensive case manage-
ment for approximately 700 publicly insured adults with
serious mental illness (admission criteria include multiple
acute care psychiatry visits in the past year; many patients
also have extensive criminal justice history). For this pilot
study, we delivered the intervention to a subset of patients
who received care in the main clinic (544/700)—as opposed
to in-home care or at a supportive housing site. This CMHC
has seven part-time psychiatrists (5.9 full-time equivalents
[FTEs]) and 31 full-time case managers. For CRANIUM, a
.20 FTE peer navigator and a .10 FTE off-site primary care
consultant were added to these pre-existing resources. The
primary care provider was an “e-consultant,” who connected
with the clinic over an electronic server to advise on primary
care matters, including medication initiation, laboratory ab-
normalities, and establishing a connection with outpatient
primary care providers if necessary. The e-consultant pro-
vided all psychiatrists with one-time, one-hour training on
managing metabolic abnormalities and medication algorithms
to treat diabetes, hypertension, and hyperlipidemia.

A peer navigator prepared lab slips, accompanied patients
to laboratory facilities, and entered laboratory results into the
electronic health record (EHR). The registry developed for
CRANIUM included metabolic screening results from three
separate, unlinked EHRs representing the mental health
system, primary care system, and laboratory contractor. Ad-
ministrative staff extracted blood pressure and laboratory
results monthly for patients who had annual treatment plans
due and compiled this information into the study registry for
distribution to psychiatrists and case managers. All registry
patients are organized by provider so that the team can
review a provider’s panel of patients. A panel management
meeting was conducted quarterly to review the registry and
discuss abnormal results and follow-up plans, including how
to obtain lab tests for patients with complex needs.

Estimating Costs of This New Integrated Care Model

The CRANIUM model was delivered from January 1, 2015,
through December 31, 2015. Process mapping and time-
driven activity-based costing was used to estimate the costs
of CRANIUM from the perspective of the CMHC.

This approach involved identifying and quantifying the
complete set of activities (or processes) involved in delivering
CRANIUM and their associated resources (or costs) within
the current practice of the CMHC, including population-
based care, a patient-centered team, screening protocols, and
treatment protocols (13). This approach captured complete
information on the steps in each process and their interac-
tions with one another.

We first identified the roles and responsibilities of ad-
ministrative and clinical staff who were involved in the in-
tervention and later divided each process into step-by-step
tasks, with staff-based estimates of approximate monthly
person-hours for each task. We included efforts to manage

metabolic abnormalities during panel management and
follow-up. Using average salary and benefit rates for each
staff position and assuming 2,080 hours annually and that
80% of hours were spent on patient care, we divided the
annual salaries by 1,664 clinical hours to obtain a productive
hourly rate. Finally, we multiplied the time for each pro-
cedure by the hourly rate to calculate the total monthly and
yearly cost of CRANIUM. As described above, administra-
tors populated and maintained the registry monthly. As a
secondary analysis, we excluded the cost incurred during
manual registry creation to estimate the cost of CRANIUM
in a system with an automated registry.

Our cost analysis included only costs for CRANIUM and
was not a comprehensive economic comparison of costs and
consequences of alternative interventions or treatment as
usual. We defined costs as the value of resources used to
operate the intervention over a 12-month period from the
perspective of a CMHC (14). Costs exclude patient invest-
ments of time, money, or other resources and laboratory
processing and drugs, because Medicaid incurs these costs.
We did not include research-related planning and develop-
ment costs, instead assuming the analytic perspective of im-
plementing a preexisting intervention (14).

The CRANIUM intervention required approximately
45 hours of staff time per month (Table 1). This was equal to
about an hour of staff time per patient per year. The total
annual cost ofCRANIUMwas $40,254, or $74 per patient. Use
of an automated registry would reduce staff time to 29 hours
per month, or about 37 minutes per patient annually, and costs
would be $31,680 per year, or $58 per patient. The largest
share of costs was related to psychiatrist effort ($15,798;
39%), followed by administrative staff ($9,110; 23%), case
manager ($7,767; 19%), nurse ($3,276; 8%), peer navigator
($2,559; 6%), and the primary care e-consultant ($1,744; 4%).

Limitations

Prior evaluations of costs for integrated care services have
used data from a claims or encounter system (9). Because the
current service would not be visible in claims data, we chose
to use a process-mapping approach. We adopted the per-
spective that costs must capture the full cycle of care for a
patient’s particular medical condition involving a multidis-
ciplinary team within which each team member performs a
unique role (5). Second, we assumed that all patients were
insured by Medicaid and did not include laboratory testing
and drug treatment costs, which are typically incurred by the
insurer. Third, this analysis focused on the short-term costs
related to screening and initial treatment of identified car-
diovascular risk factors, rather than long-term costs, benefits, or
cost-effectiveness. CRANIUM’s emphasis on preventive care
may in fact reduce long-term costs. For example, early identi-
fication of diseases like diabetes or control of hypertension or
hyperlipidemia would likely affect long-term costs from car-
diometabolic disease. A comprehensive evaluation of the fea-
sibility of the CRANIUM intervention is currently under way.
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Clinical and Policy Recommendations

In a safety-net setting, CRANIUM appears to be a potentially
fiscally sustainable model to reduce cardiometabolic risk
among people with serious mental illness. An efficient in-
tegrated care model such as CRANIUM is especially timely
given that integration is a national priority.

The low cost of this model is particularly notable compared
with the relatively costly integrated care interventions piloted
by SAMHSA (9). This low cost is also notable because costs
associated with the complications of cardiometabolic diseases
are much higher than the costs of preventing cardiometabolic
diseases, especially in high-prevalence populations (15). Given
that an estimated 20% of U.S. adults with serious mental ill-
ness have diabetes but 70% of them are not screened (2),
failure to identify and treat diabetes early will generate very
high downstream costs. CRANIUM appears to be a financially
feasible model to improve cardiometabolic care in CMHCs.
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