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BACKGROUND:New payments fromMedicare encourage
behavioral health services to be integrated into primary
care practice activities.
OBJECTIVE: To evaluate the financial impact for primary
care practices of integrating behavioral health services.
DESIGN:Microsimulation model.
PARTICIPANTS: We simulated patients and providers at
federally qualified health centers (FQHCs), non-FQHCs in
urban and rural high-poverty areas, and practices out-
side of high-poverty areas surveyed by the National Asso-
ciation of Community Health Centers, National Ambula-
tory Medical Care Survey, National Health and Nutrition
Examination Survey, and National Health Interview
Survey.
INTERVENTIONS: A collaborative care model (CoCM),
involving telephone-based follow-up from a behaviorist
care manager, or a primary care behaviorist model
(PCBM), involving an in-clinic behaviorist.
MAIN MEASURES: Net revenue change per full-time
physician.
KEY RESULTS: When behavioral health integration ser-
vices were offered only to Medicare patients, net revenue
was higher under CoCM (averaging $25,026 per MD in
year 1 and $28,548/year in subsequent years) than
PCBM (−$7052 in year 1 and -$3706/year in subsequent
years). When behavioral health integration services were
offered to all patients and were reimbursed by Medicare
and private payers, only practices adopting the CoCM
approach consistently gainednet revenues. The outcomes
of the model were sensitive to rates of patient referral
acceptance, presentation, and therapy completion, but
the CoCM approach remained consistently financially vi-
able whereas PCBM would not be in the long-run across
practice types.
CONCLUSIONS:NewMedicare paymentsmay offer finan-
cial viability for primary care practices to integrate behav-
ioral health services, but this viability depends on the
approach toward care integration.
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INTRODUCTION

Behavioral health conditions include mental illness, substance
abuse, and unhealthy behaviors that affect at least 18% of all
US adults1 and are associated with increased morbidity, mor-
tality, and healthcare costs.2–4 Many common behavioral
health conditions that do not manifest in severe mental illness
can be addressed without the expertise of a psychiatrist.5

Behavioral health services offered through primary care prac-
tices are encouraged by recent provisions extending integrated
behavioral health coverage benefits to Medicare recipients
(see Table 1).30

Behavioral healthcare integration into primary care prac-
tices typically follows either a collaborative care model
(CoCM) or a primary care behaviorist model (PCBM; Fig. 1,
eTable 1).31 Both approaches incorporate brief screening for
common behavioral health conditions including depression,
anxiety, and alcohol or tobacco use. Behavioral health inte-
gration through a CoCM approach then involves care plan
development often including pharmacotherapy from the pri-
mary care physician, with follow-up care by an RN or mas-
ter’s-level behaviorist care manager by phone, who proactive-
ly uses a registry and validated scales to assess adherence,
tolerability, and response.32–35 The CoCM approach requires
periodic psychiatrist or psychiatric nurse practitioner/
physician assistant review for payment through newMedicare
codes.30 The three new Medicare Part B billing codes that
apply to CoCM are G0502 for an initial 30-min behaviorist
session with 70 min per month of overall care management/
staff effort, G0503 for each 26-min behaviorist follow-up with
60 min per month of care management, and G0504 for each
additional 13 min of provider visit timewith 30 min per month
of care management (Table 1).
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Table 1 Input data for the behavioral health integration model

Practice type FQHC Urban non-FQHC,
high-poverty zone

Rural non-FQHC,
high-poverty zone

Urban or rural,
lower-poverty zone

Sources

Practice/patient characteristics
Volume (unique patients
per FTE MD per year)

2040 (960,
3120)

1480 (860, 2100) 1760 (1060, 2460) 1620 (960, 2280) National Association of
Community Health Centers,
2014–2015; Medical Group
Management Association,
20146–8

Payer distribution Medicare 11%
(10%, 13%),
Medicaid 57%
(53%, 62%),
Private 10%
(8%, 11%),
Uninsured 22%
(20%, 25%)

Medicare 27%
(18%, 36%),
Medicaid 20%
(11%, 28%), Private
48% (38%, 58%),
Uninsured 5% (1%,
10%)

Medicare 20%
(13%, 27%),
Medicaid 18%
(10%, 26%), Private
48% (34%, 62%),
Uninsured 14%
(2%, 26%)

Medicare 22%
(18%, 26%),
Medicaid 13%
(10%, 16%), Private
60% (55%, 64%),
Uninsured 9% (6%,
13%)

National Association of
Community Health Centers,
2014; National Center for
Health Statistics, 20156, 9

Prevalence of untreated/
undertreated unhealthy
alcohol use

9.7% (7.4%, 12.1%, Medicare), 23.3%
(19.0%, 27.6%, Medicaid), 29.7% (27.9%, 31.6%, private), 30.4% (26.9%, 33.8%,
self-pay)

National Health and
Nutrition Examination
Survey, 2011-201410

Prevalence of untreated/
undertreated tobacco
smoking

17.4% (14.3%, 20.4%, Medicare), 33.2% (28.4%, 37.9%, Medicaid), 13.3% (12.0%,
14.7%, private), 24.5% (21.7%, 28.2%, self-pay)

National Health and
Nutrition Examination
Survey, 2011-201410

Prevalence of untreated/
undertreated major de-
pressive disorder

14.8% (11.7%, 17.8%, Medicare), 23.8% (19.0%, 28.6%, Medicaid), 4.1% (3.2%, 5.0%,
private), 9.8% (7.3%, 12.2%, self-pay)

National Health and
Nutrition Examination
Survey, 2011-201410

Prevalence of untreated/
undertreated general-
ized anxiety disorder

22.9% (1.2%, 47.0%, Medicare), 26.9% (0.3%, 53.5%, Medicaid), 12.5% (6.2%, 18.9%,
private), 7.7% (0.4%, 15.9%, self-pay)

National Health Interview
Survey, 201511

Prevalence of co-
morbidities requiring
referral after screening
and assessment

7.5% (5.0%, 10.0%) across payer types Epidemiological surveys of
co-morbidities, including
opiate abuse, bipolar disor-
der and schizophrenia,
2013-201512–15

Screening characteristics
Sensitivity of screening
questions

PHQ-2 for depression, 76% (68%, 82%), GAD-2 for anxiety, 76% (55%, 89%); AUDIT-
C for unhealthy alcohol, 81% (79%, 91%), self-reported tobacco, 88% (78%, 100%)

Prior reviews, 1994-201616–19

Specificity of screening
questions

PHQ-2 for depression, 87% (82%, 90%), GAD-2 for anxiety, 81% (60%, 92%), AUDIT-
C for unhealthy alcohol, 83% (79%, 87%), self-reported tobacco, 89% (79%, 99%)

Prior reviews, 1994-201616–19

Follow-up rates
Proportion of screening
positive patients
showing up to
behavioral therapy,
rather than PCP
management alone

50% in base case analysis, varied from 15% to 85% in sensitivity analyses SAMHSA-HRSA Center
for Integrated Health
Solutions, 201320

Proportion accepting
therapy showing up for
phone call/appointment

66% in base case analysis, varied from 50% to 90% in sensitivity analyses Descriptive reports21

Proportion who show
up for first phone
call/appointment and
complete therapy

80% in base case analysis, varied from 60% to 95% in sensitivity analyses Descriptive reports21

Costs
CoCM only
Registry $800 ($0, $1600) 1st year, $550 ($0, $1100) subsequent years Prior review, 2004 and

personal communication,
201722, 23

Care manager (per FTE
per year)

$90,773 ($74,888, $106,658) for RN + 30% for benefits alternatively: $72,257 ($61,262,
$87,252) for Master’s-level + 30% for benefits

IBM Kenexa Compensation
Analysis, 201324

Backroom space (per
FTE per year)

$419.9 ($77.1, $762.4) Medical Group
Management Association,
20148

Psychiatrist review (per
year)

1 h/week for a panel of 120 patients, linearly scaled for smaller/larger panels, with hourly
compensation calculated from annual $218,915 ($161,816, $323813) salary

Prior cost-effectiveness
analysis, 2001 and Medical
Group Management
Association, 20148

Typical distribution of
follow-up visit time
required

20 (15, 35) min for alcohol, tobacco; 35 (30, 45) min for depression, anxiety × 4-12
visits/patient, plus additional 10 min for each no-show/rescheduled patient, and 1:10
probability of requiring in-person visit

Prior demonstration
projects, 200625 and 200726

Additional
documentation,
population
management,
discussion, and
administration tasks
per patient per month,
excluding call time

57 min (30, 80) for initial visits, 28 min (6, 45) for subsequent visits Prior demonstration project,
200726

(continued on next page)
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The PCBM approach, by contrast, involves in-person
care by a primary care behaviorist (PhD psychologist or
licensed clinical social worker) at the primary care site
who provides brief, time-limited behavioral treatments.36

The PCBM approach can be paid through traditional
billing mechanisms for psychologist or social worker
visits, but can additionally qualify for a new general
behavioral health services Medicare Part B billing code
(G0507 for 15 min of behaviorist provider time with at
least 20 min per month of care manager time from all
staff; this code provides higher payments per period
time than traditional codes such as those for routine
psychotherapy, psychological testing, and health and
behavioral assessment).37, 38

Both behavioral health integration approaches require
coordination between the primary care provider and
behaviorist and referral of patients with severe mental
health conditions or treatment-resistant disease to a psy-
chiatrist. Medicare requires that for either model, the
care manager would need to have formal education or
training in behavioral health (ranging from social work
to nursing to psychology), but Medicare did not specify
a minimum education requirement. The care manager
would also need to be available for face-to-face visits
for CoCM (though such visits are not required).37, 38

A key gap in knowledge before providing these services,
however, is the economic viability of delivering such services
by practices constrained by financial realities, which the new

Table 1. (continued)

Practice type FQHC Urban non-FQHC,
high-poverty zone

Rural non-FQHC,
high-poverty zone

Urban or rural,
lower-poverty zone

Sources

Support staff FTE costs
per 1.0 behaviorist FTE

$8589 ($2763, $11,452)/year Medical Group
Management Association,
20148

PCBM only
Behaviorist (per FTE
per year)

$91,754 ($53,196, $152,048) for PhD clinical psychologist + 30% for benefits
alternatively: $76,986 ($63,513 $90,459) for LCSW, + 30% for benefits

IBM Kenexa Compensation
Analysis, 201324

Clinic space (per FTE
per year)

$839.72 ($154.24, $1524.85) for each behaviorist Medical Group
Management Association,
20148

Typical distribution of
follow-up visit time
required

25 (20, 40) min for alcohol, tobacco; 45 (40, 55) min for depression, anxiety × 4-12
visits/patient, with payment for salary but no insurance payment to clinic for each no-
show patient

Prior review, 201227

Additional
documentation,
population
management,
discussion, and
administration tasks per
patient per month

52 min (27, 73) for initial visits, 25 min (12, 41) for subsequent visits Ratio of documentation to
direct clinic time from time
use study, excluding
administrative/other tasks
exclusive to primary pro-
viders28

Support staff FTE costs
per 1.0 behaviorist
FTE

$8589 ($2763, $11,452)/year Medical Group
Management Association,
20148

Both models
Planning, coordination,
informatics and
workflow revision, and
quality improvement
during setup period

$1411 per practice ($1287, $1554) Prior demonstration project,
2009,29 scaled per practice
and updated for inflation

Training for
coordination (2 × 8 h,
opportunity costs of
lost visits for MD)

$117/visit ($102, $122) × 20 visits/day × 2 days of training SAMHSA-HRSA Center
for Integrated Health
Solutions, 2013 and
Medical Group
Management Association,
20148, 20

Medicare payments
CoCM $140 for 70 min/patient for 1st month, $125 for 60 min/patient for subsequent months,

$65 for additional 30 min/patient for all months (G0502 for an initial 30-min behaviorist
session with 70 min per month of overall care management/staff effort, G0503 for each
26-min behaviorist follow-up with 60 min per month of care management, and G0504 for
each additional 13 min of provider visit time with 30 min per month of care management)

Prior review, 201730

PCBM (non-CoCM
payment rate)

$48 for at least 20 min/patient/month (Medicare code G0507) Prior review, 201730

We hierarchically chose data sources to systematically prefer the highest-quality data by preferring to rely on national data for disease burden or
practice-level statistics and individual participant meta-analytic data from randomized trials for treatment effect estimates when available, followed by
individual randomized trials if meta-analyses were unavailable, followed by controlled demonstration projects, then uncontrolled studies, and finally
descriptive studies. All cost and revenue figures are in 2016 US dollars. Persons with both Medicare and other forms of insurance were classified as
Medicare. Ninety-five percent confidence intervals are in parentheses. Unhealthy alcohol use included heavy alcohol use or binge drinking. Tobacco
smoking included current cigarette smoking. Major depression included a score of at least 10 on the PHQ-9 questionnaire with a 50% positive
predictive value for the subsequent diagnosis.16 Generalized anxiety included feeling worried, nervous, or anxious on a daily basis while not taking
medication for those feelings
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Medicare codes hope to address. To date, the clinical efficacy
of CoCM has been demonstrated through numerous random-
ized trials, with consistent evidence of effectiveness in terms
of clinical outcomes, and is typically cost-effective by com-
mon US thresholds of willingness to pay.32, 34, 39 In contrast,
PCBM has been less rigorously tested but may provide greater
accessibility and appears more commonly in current prac-
tice.40 Hence, the two approaches should not be viewed as
equivalent evidence-based alternatives.33, 38

While demonstration projects are effective in identifying
logistical barriers to implementation of either approach to
behavioral health integration, the American College of Physi-
cians recently identified a key gap in knowledge that is diffi-
cult to address through such demonstrations: the cost and
revenue implications of behavioral healthcare integration for
primary care practices across the spectrum of typical US
primary care practices.41 In this study, we estimated the cost
and revenue implications to primary care practices of adopting
either CoCM or PCBM approaches to integrate behavioral
health services into primary care.

METHODS

Study Design

We estimated costs and revenues for both the CoCM
and PCBM behavioral health integration approaches
using a microsimulation model (Fig. 2). The model does
not consider differences in clinical outcomes, as such
outcomes are better assessed through randomized clini-
cal trials. The focus of our approach on those outcomes
is because a simulation model is more robust for
predicting cost outcomes, which are more difficult to
assess at a system level from randomized trials.
To simulate both integration approaches, we first estimat-

ed the prevalence and range of untreated or undertreated

behavioral health conditions among adult patients seen at

four different types of practices in the US: FQHCs, non-

FQHC urban practices in high-poverty areas (≥20% of

population in the ZIP code under the federal poverty thresh-

old42), non-FQHC rural practices in high-poverty areas, and

practices outside of high-poverty areas.

Fig. 1 Behavioral health integration strategies
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Next, we estimated the costs and revenues associated with
behavioral health integration using either CoCM or PCBM,
including transition costs of hiring staff, training them, and
establishing electronic registries and in-clinic space, establish-
ing psychiatric consultant review and referral arrangements, as
well as routine screening, service delivery, and care coordina-
tion to provide behavioral health services (itemized for each
model in Table 1).
Our revenue estimates incorporated three alternative sce-

narios: (1) if the services were delivered only to Medicare
patients (using new Medicare payment mechanisms, Table 1);
(2) if the services were extended from Medicare patients to all
patients, but only Medicare paid the practice for these services
(providing services to other patients without reimbursement, a
theoretical scenario to minimize the transaction costs and
difficulty of having distinct workflows for different groups
of patients), and (3) if all payers (private and public, but not
uninsured/self-pay patients) adopted the Medicare fee sched-
ule for behavioral health integration.

Data Sources

Data sources and input data for the model are detailed in
Table 1.
We obtained the prevalence and range of untreated or

undertreated behavioral health conditions among adult

patients in primary care using the most recent two waves
of the National Health and Nutrition Examination Survey
(NHANES, 2011-2014, N = 11,640), except for anxiety,
which is not asked in NHANES and was instead estimated
from the latest wave of the National Health Interview
Survey (NHIS, 2015, N = 103,789).10, 11 We specifically
estimated the prevalence of untreated or undertreated ex-
cess alcohol use, tobacco smoking, depression, and anxiety
(see Table 1).43 We subcategorized the prevalence estimates
for each condition among participants by their type of
insurance: Medicare, Medicaid, private, or self-pay/uninsured.
We then obtained estimates of the proportion of patients
covered by each type of insurance at each type of clinic from
the National Association of Community Health Centers (for
FQHCs, N = 1375 practices) and from the National Ambula-
tory Medical Care Survey (for all other practices; N = 1293
practices).6, 9

We obtained estimates for transition costs including prepa-
ration, workflow revision, coordination across providers, hir-
ing, training, information technology, space, and service de-
livery from the Medical Group Management Association and
behavioral health integration experiences among primary care
practices (Table 1).20 We also obtained estimates for Medicare
reimbursement for specific CoCM and PCBM services from a
recent review (also in Table 1).30

Cost and Revenue Estimates From Behavioral
Health Integration
For each of the four types of practices (FQHC, non-FQHC
urban high-poverty, non-FQHC rural high-poverty, and
lower-poverty), we simulated a representative sample of
10,000 practices by repeatedly sampling with replacement
from the normal probability distributions around the prev-
alence, cost, and revenue data points shown in Table 1.44

We did not simply use mean estimates of practice size,
geography-specific costs/revenues, and patient characteris-
tics among each of the four types. Rather, the
microsimulation modeling technique involved simulating
individual practices, such that the full national spectrum
of practice characteristics was captured, and from this we
present results focusing on these four types of practices.
For each of the 10,000 practices of each type, we assigned
a simulated population of patients based on the typical
patient population served per full-time equivalent physician
per year at each practice type, also shown in Table 1.7, 9

Through Monte Carlo sampling,44 each patient was
assigned an insurance type and an indicator variable (0/1)
for having or not having each behavioral health condition
individually or together, matching the overall distribution
of insurance types by practice type, and the different
prevalence of and correlation among conditions by insur-
ance type (e.g., capturing the higher rate of conditions
among Medicaid and uninsured patients and the common
co-occurrence of tobacco use and depression).12

We estimated the number of true and false positives who
would be detected if using the AUDIT-C tool for screening

Fig. 2 Simulation model flow diagram
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alcohol use, single-question screening for current tobacco
smoking, PHQ-2 for depression, and GAD-2 for anxiety;
sensitivity and specificity are shown in Table 1 from prior
meta-analyses and epidemiologic surveys)12–19, 45. We also
estimated the additional prevalence of diagnoses that would be
identified by the physician or BH specialist, requiring external
referral after behavioral health services were initiated (such as
bipolar disorder and opioid dependence), as shown in Table 1.
We added the ongoing and transition costs to perform behav-

ioral health integration (space, IT infrastructure, and training,
Table 1) to the costs of delivering behaviorist services. The
transition costs included the training and time necessary for
planning, coordination, informatics and workflow revision, and
quality improvement, as well as the gradual process of increasing
acceptance into the program from low levels to full capacity
(Table 1). We computed the cost of behaviorist services by
multiplying the proportion of patients accepting behavioral ther-
apy upon screening positive; the costs of staff salary, benefits, and
overhead needed in either model to provide behavioral healthcare
services (increasing to the next higher 0.5 FTE to consider
limitations of hiring flexibility, and computing costs during the
beginning of the fiscal year to account for sunk costs); the
additional support staff and associated overhead costs for
supporting the behaviorist provider (sampling from the MGMA
data per provider for receptionist and medical assistant time); the
typical numbers of behavioral health visits per year for each type
of diagnosis; time per visit to a behaviorist for each type of
diagnosis for true positive screens; the time spent on documen-
tation, population management, discussion, and administration
tasks; and overhead (shown in Table 1).8, 22–25, 39, 46 False-
positive screens and diagnoses requiring external referral were
simulated as resulting in one to three behaviorist visits for further
diagnostic evaluation, referral coordination, and follow-up.
Our baseline simulation used a 50% rate of treatment accep-

tance among referred patients based on prior descriptive re-
ports.20 Among the 50% who accept referral to the behaviorist,
two types of time-consuming (i.e., costly) forms of no-shows for
behavioral health integration were simulated: (1) failure to re-
spond to phone calls (for CoCM) or show up for in-person visits
(for PCBM) and (2) attrition from either program over time
among those who show for the first phone call or appointment
(costs in Table 1). Our base case analysis simulated 66% of
patients accepting referral would show up for initial phone calls
(for CoCM) or visits (for PCBM), and under eithermodel 80%of
patients going to the initial visit would make it to the final visit
(with linear attrition between visits), based on prior descriptive
studies.21 In sensitivity analyses (below), we varied these rates
widely to identify critical thresholds for acceptance and show
rates to ensure financial viability (i.e., net positive revenue from
behavioral health services).

Primary and Secondary Outcome Metrics

We chose the primary outcome metric of net revenue change
per full-time primary care (full-time equivalent, FTE) physi-
cian per year. We computed the main outcome metric as the

total reimbursements for behavioral health integration services
minus the total cost of service provision.
Our secondary outcome metrics included: (1) time costs for

the care manager (for CoCM) or behaviorist (for PCBM) for
delivering behavioral health services; (2) costs of behavioral
health service integration; and (3) gross revenues for behav-
ioral health service integration.
We computed the primary and secondary outcomes for both

the first year of integration (including transition costs and
linear panel growth based on typical patient volume screened
per month) and per annum for the subsequent 9 years after
integration (excluding transition costs and using stable panel
sizes as newly screened patients entered the panel at the same
rate as existing patients completed behaviorist visits). We used
repeated Monte Carlo sampling with replacement to compute
the mean and 95% confidence intervals around net revenue
among each of the 10,000 simulated practices of each type.

Sensitivity Analyses

As detailed further in the Supplement, we varied the accep-
tance and show rates across the 95% confidence intervals
shown in Table 1; simulated a potential productivity benefit
to referring patients to a behaviorist for either CoCM or
PCBM; recalculated the outcomes if the CoCM included a
master’s level care coordinator rather than an RN and if the
PCBM included a licensed clinical social worker rather than a
PhD clinical psychologist; and varied the estimated prevalence
of each behavioral health condition from half to twice its
baseline value.
Simulations were performed in R (v. 3.3.2, The R Founda-

tion for Statistical Computing, Vienna, Austria).

Role of the Funding Source

This work was supported by the Center of Innovation for
Health Services Research in Primary Care (CIN 13-410) at
the Durham VAMedical Center and by the Center for Primary
Care, Harvard Medical School. The funders played no role in
the study’s design, conduct, or reporting.

IRB Approval

Approved by the Stanford University Institution Review
Board eProtocol #34359.

RESULTS

Outcomes from Behavioral Health Integration,
When Treating Only Medicare Patients

When behavioral health integration services were offered only
to Medicare patients in the simulated practices, the primary
outcome of net revenue and the secondary outcome of gross
revenue were higher when practices implemented CoCM than
when practices implemented PCBM. The secondary outcomes
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Table 2 Costs and revenues from behavioral health integration, per MD FTE per Year

Practice
type

Behavioral
integration
model

Time for care
manager/
behaviorist
(hours/years)

Cost, year 1
(including
training and
transition), per
MD FTE

Cost, annual
after year 1,
per MD FTE

Gross revenue,
annual, per
MD FTE

Net revenue,
year 1, per MD
FTE

Net revenue,
subsequent
years, per
MD FTE

(A) Serving Medicare patients only
FQHC

CoCM 1205.6 (280.6,
3477.0)

$20,639.0
($13,633.2,
$37,461.8)

$16,823.1
($9026.0,
$35,781.5)

$51,194.8
($16,987.9,
$100,309.9)

$30,169.2
($6481.1,
$59,042.3)

$33,756.6
($10,932.4,
$62,094.3)

PCBM 1810.5 (520.0,
4148.3)

$24,707.7
($14,345.3,
$45795)

$21,467.3
($9878.9,
$44,703.0)

$18,307.0
($5992.4,
$37,209.4)

$-7068.4
($-16,449.2,
$3886.8)

$-3744.5
($-13,869.6,
$5902.2)

Urban non-FQHC, high poverty
CoCM 1554.1 (519.8,

3359.9)
$23,181.8
($15,516.3,
$36,928.2)

$19,716.8
($11,048.7,
$35,046.3)

$44,374.5
($18,790.1,
$78,983.5)

$20,765.4
($5393.7,
$40,722.9)

$24,216.9
($9356.5,
$43,281.4)

PCBM 1691.6 (574.8,
3483.0)

$23,719.4
($14,936.5,
$41,204.0)

$20,349.5
($10,457.0,
$39,567.5)

$17,073.1
($7420.9,
$31,030.9)

$-7132.3
($-17,371.5,
$1575.6)

$-3748.6
($-14,511.0,
$4754.9)

Rural non-FQHC, high poverty
CoCM 1494.7 (525.3,

3137.9)
$22,665.4
($15,349.9,
$35,414.4)

$19,107.3
($10,863.9,
$33,370.5)

$48,196.2
($21,049.4,
$83,626.0)

$25,701.6
($8321.4,
$46,706.8)

$29,207.0
($12,487.4,
$49,597.7)

PCBM 1786.1 (627.1,
3626.0)

$24,378.1
($15,128,
$42,918.2)

$21,024.4
($10,732.8,
$41,195.2)

$18,228.7
($8225.9,
$31,140.6)

$-6914.6
($-16,848.8,
$2174.1)

$-3682.3
($-14,791.8,
$5354.7)

Urban or rural, lower-poverty zone
CoCM 1496.0 (551.8,

3060.5)
$22,689.6
($15,588.8,
$35,191.6)

$19,171.1
($11,164.5,
$33,141.6)

$46,171.4
($19,979.8,
$79,356.6)

$23,466.2
($7134.1,
$43,767.1)

$27,009.6
($11,201.4,
$46,045.9)

PCBM 1734.9 (620.3,
3465.9)

$24,053.6
($15,060.8,
$40,475.6)

$20,729.0
($10,697.4,
$38,431.0)

$17,667.2
($8002.8,
$29,894.1)

$-7092.3
($-17,021.2,
$1603.8)

$-3646.3
($-14,182.1,
$4905.7)

(B) Serving all patients, but with payments for Medicare patients only
FQHC

CoCM 10,350.5
(3434.4,
22,549.8)

$88,602.8
($37,899.7,
$182,663.5)

$92,921.6
($36,169.4,
$198,435.2)

$51,194.8
($16,987.9,
$100,309.9)

$-37,407.9
($-82,353.5,
$-20,911.9)

$-41,726.7
($-98,125.3,
$-19,181.5)

PCBM 6746.2 (2006.6,
14,845.7)

$58,769.4
($23,813.1,
$134,847.8)

$60,212.1
($21,108.9,
$144,110.5)

$18,307.0
($5992.4,
$37,209.4)

$-40,462.4
($-97,638.3,
$-17,820.7)

$-41,905.2
($-106,901.1,
$-15,116.5)

Urban non-FQHC, high poverty
CoCM 5925.0 (2226.6,

12,054.7)
$56,388.7
($28,958.9,
$103,913.5)

$56,879.1
($25,930.6,
$110897)

$44,374.5
($18,790.1,
$78,983.5)

$-12,014.2
($-24,930.0,
$-10,168.8)

$-12,504.7
($-31,913.6,
$-7140.4)

PCBM 3989.5 (1458.6,
8299.1)

$39,717.4
($19,920.8,
$80,612.6)

$38,520.8
($16,410.9,
$83,174.8)

$17,073.1
($7420.9,
$31,030.9)

$-22,644.3
($-49,581.7,
$-12,500.0)

$-21,447.7
($-52,144.0,
$-8990.1)

Rural non-FQHC, high poverty
CoCM 7278.5 (2788.5,

14,915.4)
$66,052.9
($32,854.8,
$126,604.5)

$68,186.9
($30,128.0,
$135,572.5)

$48,196.2
($21,049.4,
$83,626.0)

$-17,856.6
($-42,978.6,
$-11,805.3)

$-19,990.7
($-51,946.5,
$-9078.5)

PCBM 4873.7 (1745.4,
10,403.0)

$45,758.1
($21,942.4,
$96,298.3)

$45,572.8
($18,699.5,
$101,715.4)

$18,228.7
($8225.9,
$31,140.6)

$-27,529.4
($-65,157.8,
$-13,716.5)

$-27,344.1
($-70,574.9,
$-10,473.6)

Urban or rural, lower-poverty zone
CoCM 6642.6 (2588.1,

13,476.6)
$61,419.9
($31,543.3,
$113,614.3)

$62,759.6
($28,769.3,
$121,553.5)

$46,171.4
($19,979.8,
$79,356.6)

$-15,248.5
($-34,257.7,
$-11,563.5)

$-16,588.2
($-42,196.9,
$-8789.6)

PCBM 4494.0 (1585.9,
9275.6)

$42,927.8
($21,231.5,
$86,843.7)

$42,178.5
($17,853.5,
$90,955.3)

$17,667.2
($8002.8,
$29,894.1)

$-25,260.6
($-56,949.6,
$-13,228.7)

$-24,511.3
($-61,061.2,
$-9850.7)

(C) Serving all patients, with payments from all public/private insurers
FQHC

CoCM 10,350.5
(3434.4,
22,549.8)

$88,602.8
($37,899.7,
$182,663.5)

$92,921.6
($36,169.4,
$198,435.2)

$145,839.5
($61,485.1,
$269,646.3)

$57,236.7
($23,585.4,
$86,982.8)

$52,917.9
($25,315.7,
$71,211.1)

PCBM 6746.2 (2006.6,
14,845.7)

$58,769.4
($23,813.1,
$134,847.8)

$60,212.1
($21,108.9,
$144,110.5)

$69,809.6
($30,139.7,
$132,259.8)

$11,040.2
($6326.5,
15,753.9)

$9597.4
($9030.8,
10,164.7)

Urban non-FQHC, high poverty
CoCM 5925.0 (2226.6,

12,054.7)
$56,388.7
($28,958.9,
$103,913.5)

$56,879.1
($25,930.6,
$110,897.0)

$89,692.5
($42,010.4,
$158,767.1)

$33,303.8
($13,051.5,
$54,853.6)

$32,813.4
($16,079.9,
$47,870.1)

PCBM 3989.5 (1458.6,
8299.1)

$39,717.4
($19,920.8,
$80,612.6)

$38,520.8
($16,410.9,
$83,174.8)

$42,718.6
($19,938.1,
$73,462.6)

$3001.2
($-7150.0,
$13,152.2)

$4197.8
($-9712.2,
$18,108.1)

(continued on next page)
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of time and cost were lower for CoCM than for PCBM,
although the confidence intervals for time and cost overlapped
between the two models (Table 2). Behavioral health services
for Medicare patients typically required fewer hours of service
under CoCM (~1438 h/year of care manager time) than under
PCBM (~1756 h/year of behaviorist time, Fig. 3) for a typical
panel of ~46 Medicare behavioral health service patients per
FTE PCP at any given time, with approximately three times as
many patients over a given year.
The CoCM had lower space costs (due to telephone

rather than in-person visits) and behaviorist costs (due to
less time spent per visit), but higher costs from the
registry as well as routine payment to a consulting
psychiatrist. Behavioral health services were, notably,
reimbursed at a disproportionately higher rate by Medi-
care under CoCM than under PCBM (Table 1), produc-
ing net revenue gains under CoCM and losses under
PCBM (averaging $25,026 per MD FTE in year 1 and
$28,548 in subsequent years under CoCM, versus
-$7052 and -$3706, respectively, under PCBM across
all practice types, Table 2). Offering behavioral health
services to Medicare patients alone through CoCM pro-
duced net revenue gains for all of the simulated clinic
types, in year 1 and in subsequent years, while 88% of
simulated practices experienced net revenue losses
through PCBM in year 1 and 73% in subsequent years.

Outcomes from Behavioral Health Integration,
When Treating All Patients

When behavioral health integration services were offered
to all patients in the simulated practices, but were only
reimbursed by Medicare, none of the practices adopting
either the CoCM or PCBM approach maintained posi-
tive net revenues in either the first or subsequent years

(Table 2). Behavioral health integration services pro-
duced net revenues typically $33,890 lower when prac-
tices offered the services to all patients but were only
reimbursed by Medicare, as opposed to when practices
offered the services only to Medicare patients. Behav-
ioral health integration services offered to all patients
increased the time requirements for service by a factor
of four (requiring, on average, ~7549 h/year from the
care manager in CoCM versus ~5026 h/year from the
behaviorist in PCBM per FTE PCP) with a typical panel
of ~175 behavioral health service patients at any given
time and approximately three times that amount over the
course of a year. While more time was spent on
depression/anxiety treatment than on tobacco/alcohol
treatment when treating only Medicare patients (Fig.
3a–b), expansion of behavioral health services to all
patients disproportionately increased the time spent on
tobacco/alcohol treatment given the higher burden of
tobacco/alcohol abuse among non-Medicare patients
(Fig. 3c–d).
When behavioral health integration services were offered to

all patients in the simulated practices, but were reimbursed at
the same rate by all public and private insurers (remaining un-

Table 2. (continued)

Practice
type

Behavioral
integration
model

Time for care
manager/
behaviorist
(hours/years)

Cost, year 1
(including
training and
transition), per
MD FTE

Cost, annual
after year 1,
per MD FTE

Gross revenue,
annual, per
MD FTE

Net revenue,
year 1, per MD
FTE

Net revenue,
subsequent
years, per
MD FTE

Rural non-FQHC, high poverty
CoCM 7278.5 (2788.5,

14,915.4)
$66,052.9
($32,854.8,
$126,604.5)

$68,186.9
($30,128.0,
$135,572.5)

$109,568.3
($50,879.1,
$192,318.7)

$43,515.5
($18,024.4,
$65,714.2)

$41,381.4
($20,751.1,
$56,746.2)

PCBM 4873.7 (1745.4,
10,403)

$45,758.1
($21,942.4,
$96,298.3)

$45,572.8
($18,699.5,
$101,715.4)

$51,923.6
($25,475.2,
$90,805.8)

$6165.6
($-5492.6,
$17,825.7)

$6350.8
($-10,909.6,
$23,612.7)

Urban or rural, lower-poverty zone
CoCM 6642.6 (2588.1,

13,476.6)
$61,419.9
($31,543.3,
$113,614.3)

$62,759.6
($28,769.3,
$121,553.5)

$101,340.6
($50,139.3,
$177,342.6)

$39,920.7
($18,596,
$63,728.3)

$38,581
($21,369.9,
$55,789.1)

PCBM 4494.0 (1585.9,
9275.6)

$42,927.8
($21,231.5,
$86,843.7)

$42,178.5
($17,853.5,
$90,955.3)

$47,951.2
($23,545.8,
$84,212.7)

$5023.4
($-2630.9,
$12,676.2)

$5772.7
($-6742.6,
$18,289.3)

Computations include either a collaborative care (CoCM) or primary care behaviorist (PCBM) approach, serving (A) Medicare patients only, (B) all
patients with only payment for Medicare patients, or (C) all patients with payment from all public/private insurers. Costs are in inflation-adjusted
2016 US dollars. Ninety-five percent confidence intervals are shown in parentheses, computed from 10,000 repeated Monte Carlo simulations sampling
from the probability distributions of all input parameters in Table 1

Fig. 3 Time requirements for behavioral health integration in
primary care practices. Plots display the distribution among 10,000
simulated practices of hours per year of patient contact required for
(A) a care manager in CoCM or (B) an in-house behaviorist in
PCBM, by condition, if services are only applied to Medicare

patients. Alternatively, plots display the hours per year of patient
contact required for (C) a care manager in CoCM and (D) an in-
house behaviorist in PCBM if services are applied to all patients,

regardless of insurance type. In the boxplots, the median is
indicated by a bold horizontal line, interquartile range by the box,
1.5 times the interquartile range by the whiskers, and outliers by
dots. FQHC, federally qualified health center; hi pov, high poverty

area; lo pov, lower poverty area

b
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reimbursed for uninsured patients), net revenues averaged
$43,495 per MD FTE in year 1 and $41,423 in subsequent
years under CoCM versus $6308 and $6480, respectively,
under PCBM, across all practice types (the net revenue
changed to positive overall because of a higher demand helped
to compensate for the costs of the behaviorist; Table 2). Be-
havioral health service under CoCM produced net revenue
gains for all of the simulated clinic types, in year 1 and in
subsequent years, such that no simulated practices experi-
enced net revenue losses from offering behavioral health ser-
vices to all patients if both public and private insurers matched
current Medicare payment rates. Behavioral health service
under PCBM, however, produced net revenue losses for
19% of the simulated clinic types in year 1 and 23% in
subsequent years, even if both public and private insurers
matched current Medicare payment rates.

Sensitivity Analyses

As detailed in the Supplement, when we varied our rates of
treatment acceptance, show rate, and completion rate to their
lower-bound ranges shown in Table 1 (15% acceptance, 50%
initial show-up, and 60% completion), net revenues declined
from the base case such that net revenues were often negative
for most practices, but still higher for practices adopting the
CoCM approach than the PCBM approach (eTable 2). Con-
versely, when we varied our rates of treatment acceptance,
show rate, and completion rate to their higher-bound ranges
shown in Table 1 (85% acceptance, 90% initial show-up, and
95% completion), net revenues increased from the base case
such that net revenues were positive for all practices across all
years for CoCM but some practices continued to lose net
revenue for PCBM (eTable 3). We additionally found that a
small productivity benefit of 5-min reduced visit length, if re-
routed into additional visit time, would produce at least $3747
(95% CI: $1569, $6441) in additional revenue per full-time
physician per year. Hiring lower-cost behaviorists would be
expected to increase net revenues by at least $14,768 (95%CI:
-$10,317, $61,589). However, varying the prevalence of each
behavioral health condition did not significantly change net
revenues, as the cost-to-revenue ratio per patient was not
substantially changed (eTables 4 and 5).

DISCUSSION

We estimated that primary care practices adopting the CoCM
behavioral health integration approach would tend to gain
more net revenues than under the PCBM model using current
rates of Medicare reimbursement, despite the costs of estab-
lishing a registry and consulting a psychiatrist to perform
CoCM services. We additionally estimated that practices
adopting the CoCM approach would likely maintain net pos-
itive revenues if they expand behavioral health services to all
patients, but only if private insurers offered payments for such
services. This result was driven by lower time costs of

telephone-based follow-up and the higher reimbursements
from Medicare for CoCM. CoCM would also be more finan-
cially viable than PCBM if all insurers paid Medicare rates.
Notably, private insurer payments exceed Medicare payments
for the same service, suggesting that participation from private
insurers may well bring additional revenue to the practice.
Because financial barriers are considered a key obstacle to

implementing behavioral health integration, our results imply
that revenues of practices would be expected to vary widely by
the type of behavioral health service integration strategy and
payer support across their market, but less widely among types
of practices or by prevalence of conditions, because of consis-
tent cost-benefit ratios for the key personnel expenditures from
integration. We also discovered that variations in patient de-
mographics and practice type were less important than the
prevalence of behavioral health conditions and the rate of
no-shows among patients referred to behavioral health ser-
vices in determining financial outcomes for practices. Yet even
at low levels of behavioral service acceptance, show-up rates,
and follow-up rates, the CoCM approach would remain finan-
cially viable.
Our results are necessarily limited by assumptions inherent

to simulation modeling, which cannot incorporate all possible
outcomes or complex realities. In our simulation, we did not
account for additional grant funding that FQHCs receive,
which is highly varied across sites and years, but has been
observed to increase the probability of FQHCs providing on-
site behavioral health services in previous years.46 Further-
more, we lacked sufficient rigorous data to expand our model
to additional conditions, such as weight control, sleep distur-
bance, or narcotic drug use, for which the approaches simu-
lated here could be applied. In addition, we limited our anal-
ysis to financial implications because economic outcomes are
best assessed through simulations comprehensively incorpo-
rating costs and revenues; by contrast, simulations are less
suited to identify other important factors for practices consid-
ering behavioral health integration, such as patient outcomes,
or physician satisfaction. For Medicare Advantage beneficia-
ries, there is anticipated to be plan-by-plan variation in wheth-
er beneficiaries will be eligible for the new behavioral health
integration codes—a source of variation we are not yet able to
account for given the lack of systematic data on these varia-
tions. In the absence of robust data about how much of PCP
panels are replaced by new patients in need of new behavioral
health services, we did not make any assumptions about the
change in healthiness of the population over time. The likely
higher benefits of CoCM versus PCBM would go further
toward strengthening our conclusion of CoCM’s greater finan-
cial viability, making our results from this model conservative.
Finally, the proprietary nature of the MGMA data used here is
a limitation for broad usage; the potential public use availabil-
ity of other practice cost registries may eventually lead to the
wider availability of financial data for practice planning.
Overall, our findings suggest that new Medicare payments

offer financial viability for most primary care practices to
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integrate behavioral health services if implemented through a
collaborative care approach. Given that most patients with
behavioral health needs visit a primary care provider as their
only source of care, and are more likely to turn to their primary
care physician than a mental health professional for help,47, 48

behavioral health integration may offer a critical opportunity
to address major mental health and substance abuse issues in
the US adult population.
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