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INTRODUCTION

Opioid use disorder (OUD) affects an estimated 2.1 million
people in the USA.1 The Collaborative Care Model (CoCM)
can be used to treat OUD in primary care by adding a behav-
ioral health manager to coordinate services and to offer brief
psychotherapy, and a psychiatric consultant to assist when a
patient is not progressing as expected.2 A randomized con-
trolled trial (RCT) using CoCM found increased utilization of
treatment (39.0% vs 16.8%) and abstinence from opioids or
alcohol at 6 months compared to usual care (32.8% vs
22.3%).3

We performed a budget impact analysis on the expected
increases in the expenditure of a health care system after the
adoption CoCM to address OUD.

METHODS

The analysis was from the administrative perspective of an at-
risk, 100,000-member system that serves Medicaid patients
a n d f o l l ow e d t h e I n t e r n a t i o n a l S o c i e t y f o r
Pharmacoeconomics and Outcomes Research (ISPOR) guide-
lines.4 We estimated 1-year costs and savings using published
literature and structured interviews with content experts as
detailed in Table 1. Treatment effects were derived from an
RCT.2 We modeled treatment with buprenorphine, which is
currently less costly than extended-release injectable naltrex-
one. We calculated a break-even point where the total health
care savings generated by OUD treatment offset the cost of the
intervention. All amounts were adjusted to 2017 US dollars
using the US Consumer Price Index.
We used Monte Carlo simulation methods to estimate con-

fidence intervals allowing variation in several parameters to
address uncertainty. The prevalence of OUD diagnosis was
estimated at 0.89% (SD 0.6%), and the percentage uptake was
assumed to be 25% (SD 8%). To model these variables, we
used the beta cumulative probability distribution, solving for

alpha and beta using the method described by Vazquez-
Reina.6

Hourly wages for psychiatrists ($103.89, SD $14) and
RN care managers ($45.97, SD $7) were derived from the
Bureau of Labor Statistics and were assumed to be nor-
mally distributed truncated at 2 standard deviations above
and below the mean. Savings without medication were
estimated at $2540 (SD $800), based on results from a
Vermont Medicaid study.5 In the base case, the cost of
buprenorphine per patient was fixed at $1164.67, and the
panel size was set at 85. A dataset was generated with
1000 trials for each variable. Analyses were performed
using MS Excel for MAC Version 16.18, and Monte Carlo
simulations were performed using SIPmath Modeler
(ProbabilityManagement.org).

RESULTS

The simulation model estimated that the cost per patient
treated with a panel size of 85 was $2547 (SD $190; 95% CI
$2173–$2918) (Table 2). With a panel size of 85, the program
would approximately breakeven but would have about a 14%
chance of spending more than $200 per patient, balanced by a
14% chance of gainingmore than $200 per patient. If the panel
size is expanded to 120, cost per patient treated declines to
$2145 (SD $141; 95% CI $1867–$2421), suggesting a likely
positive balance.

DISCUSSION

Infrastructure to support CoCM requires an investment to hire
and train personnel but increases capability to manage OUD.
Adopting Medicare reimbursement rates by Medicaid and
private payers would result in net positive revenue potential
for primary care practices.7 We believe CoCM is likely to
result in lower costs through decreased utilization of emergen-
cy department and inpatient hospital services. Integrating be-
havioral health services and OUD treatment in primary care
practices appears justifiable in terms of both potential cost
savings and patient benefits, although an RCT of CoCM did
not show increased use of medication-assisted treatment.3

http://probabilitymanagement.org
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-019-04998-5&domain=pdf


Our results are limited by uncertainty in our estimate of total
health care savings among treated OUD patients. We extrap-
olated from a study on Medicaid expenditures in Vermont,5

which should be verified in larger studies. Personnel costs and
buprenorphine costs may vary in different localities. Another
concern is that our simulation was able to consider parameter

uncertainties but not structural uncertainties. We assume the
model is linear, but we do not know the true functional form.
Despite the limitations, our analysis suggests that the costs

of a CoCMprogram are likely to be offset by savings if 25% of
OUD patients receive treatment in a panel size of about 85,
while achieving better patient outcomes.
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Table 2 Model Outcomes

Variable Value

Number of OUD patients assumed receiving CoCM
among 100,000 primary care patients

223

Total program costs (including care manager,
psychiatrist, registry costs)

$308,336.83

Program costs per patient without medication, assuming
a panel size of 85

$1382.68

Treatment costs per patient including the cost of
buprenorphine, assuming a panel size of 85

$2547.35

Program costs per patient without medication, assuming
a panel size of 120

$980.44

Table 1 Estimated Values and Sources for Key Variables

Variable Annual
value

Note Source

RN care
manager cost (1
FTE)

$95,613.44 Inclusive
of + 30%
for
benefits

Bureau of Labor
Statistics, 2017

Psychiatric
consultant cost
(0.1 FTE)

$21,609.12 No
benefits

Bureau of Labor
Statistics, 2017

Patient panel
size per 1 FTE
care manager
and 0.1 FTE
psychiatric
consultant

85–120
patients

AIMS Center website:
https://aims.uw.edu/
resource-library/
guidelines-care-
manager-caseload-size

Registry cost $800.00 Interview with Jürgen
Unützer

Buprenorphine
prescription cost

$1164.67 Average
dose of
8 mg
twice
daily

GoodRx website:
https://www.goodrx.
com/buprenorphine?
drug-
name=buprenorphine,
accessed June 13, 2018

Average total
system health
care savings
among OUD
patients treated
with MAT

$2540.38 The difference in
annual expenditures of
the MAT group relative
to the non-MAT group
in Mohlman,5 adjusted
to 2017 dollars

Prevalence of
OUD among
Medicaid
patients

0.89% Milliman website:
http://
www.milliman.com/
insight/2018/Opioid-
use-disorder-in-the-
United-States-
Diagnosed-prevalence-
by-payer–age–sex–
and-state

Percentage of
CoCM uptake

25% Assumption

The Monte Carlo simulation builds variability around these estimates.
As a result, some of the mean values in the simulation can differ very
slightly (less than 1%) from the values reported in this table
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