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ABSTRACT
PURPOSE We sought to determine the financial impact to primary care practices 
of alternative strategies for offering buprenorphine-based treatment for opioid 
use disorder.

METHODS We interviewed 20 practice managers and identified 4 approaches to 
delivering buprenorphine-based treatment via primary care practice that differed 
in physician and nurse responsibilities. We used a microsimulation model to 
estimate how practice variations in patient type, payer, revenue, and cost across 
primary care practices nationwide would affect cost and revenue implications for 
each approach for the following types of practices: federally qualified health cen-
ters (FQHCs), non-FQHCs in urban high-poverty areas, non-FQHCs in rural high-
poverty areas, and practices outside of high-poverty areas.

RESULTS The 4 approaches to buprenorphine-based treatment included physi-
cian-led visits with nurse-led logistical support; nurse-led visits with physician 
oversight; shared visits; and solo prescribing by physician alone. Net practice 
revenues would be expected to increase after introduction of any of the 4 
approaches by $18,000 to $70,000 per full-time physician in the first year across 
practice type. Yet physician-led visits and shared medical appointments, both 
of which relied on nurse care managers, consistently produced the greatest net 
revenues ($29,000-$70,000 per physician in the first year). To ensure positive 
net revenues with any approach, providers would need to maintain at least 9 
patients in treatment, with a no-show rate of <34%.

CONCLUSIONS Using a simulation model, we estimate that many types of pri-
mary care practices could financially sustain buprenorphine-based treatment if 
demand and no-show rate requirements are met, but a nurse care manager–
based approach might be the most sustainable.

Ann Fam Med 2020;18:535-544. https://doi.org/10.1370/afm.2587.

INTRODUCTION

Office-based treatment with buprenorphine is a safe and effective 
medication-assisted treatment approach for opioid use disorder.1-6 
Buprenorphine offers the opportunity for primary care provid-

ers to treat opioid use disorder with a safer alternative to methadone; 
buprenorphine is a partial opioid receptor agonist-antagonist that con-
fers lower risk of respiratory depression, and it is typically coformulated 
with naloxone to reduce the risk of abuse via injection.7-11 To prescribe 
buprenorphine, US physicians must undergo 8 hours of training to obtain 
a prescription waiver, which initially limits physicians to treating at most 
30 patients at a time (this limit can be increased over time).

Buprenorphine therapy has been limited in high-need areas,12-16 poten-
tially owing to the waiver training requirement but also to uncertainty 
regarding how instituting a buprenorphine treatment program might 
affect practice finances.17-24 Whereas buprenorphine treatment is cost 
effective in terms of improving quality-adjusted life-years in the popula-
tion relative to the cost of the drug, whether it is financially beneficial to 
practices to invest in the training, infrastructure, workforce, and time to 

https://www.AnnFamMed.org/content/18/6/535/suppl/DC1/
mailto:sanjay_basu@hms.harvard.edu
https://doi.org/10.1370/afm.2587
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deliver buprenorphine remains uncertain.25-27 The aim 
of the present study was to estimate the financial effect 
of buprenorphine-based treatment on primary care 
practices using alternative delivery approaches.

METHODS
Our methodologic approach followed the Consoli-
dated Health Economic Evaluation Reporting Stan-
dards (Supplemental Table 1, https://www.Ann​Fam​
Med.org/content/18/6/535/suppl/DC1/).28

Identification and Process Mapping 
of Buprenorphine Treatment Approaches
We first identified buprenorphine-based treatment 
approaches in primary care settings via review of the 
published and gray literature.29,30 We limited our analy-
sis to office-based opioid treatment with buprenor-
phine models that could be delivered with limited insti-
tutional support, omitting hub-and-spoke approaches 
that required a centralized induction facility or were 
limited to populations with specific comorbidities 
(eg, pregnant women, people with HIV).29 Because 
buprenorphine therapy can be provided by nonphysi-
cians, we included models with nonphysician prescrib-
ers as well as those with physician prescribers.

We assessed delivery approaches using a semistruc-
tured qualitative telephone interview (Supplemental 
Appendix, https://www.Ann​Fam​Med.
org/content/18/6/535/suppl/DC1/) with 
primary care practice leaders engaged 
in buprenorphine prescribing in the 
United States. The semistructured 
interview guide featured the follow-
ing 6 domains: (1) practice and patient 
demographics, (2) practice workflows, 
(3) patient outcomes, (4) business 
model including documentation and 
billing, (5) startup and operating costs, 
(6) startup process and challenges. The 
guide was adjusted after pilot testing 
with the first 3 respondents. Inter-
views were conducted by J.E.F., lasted 
approximately 1 hour, and were tran-
scribed. We analyzed transcripts using 
the principles of grounded theory.31,32 
Our thematic analysis proceeded in the 
following 3 stages: independent iden-
tification of themes by 2 investigators, 
refinement of themes to generalized 
models after comparison with litera-
ture-identified practice models, and 
validation of refined practice models 
with initial interview transcripts.

We identified potential interview candidates by 
consulting our professional networks, contacting 
authors of articles identified in the literature review, 
and publishing a Twitter-based solicitation and then 
used snowball sampling to identify further respon-
dents. After preliminary thematic analysis to categorize 
care delivery models, interviews were halted after 20 
responses, at which point we reached saturation on the 
final 4 approaches (Figure 1). Of the 20 respondents, 5 
practiced in federally qualified health centers (FQHCs), 
5 in non-FQHCs in urban high-poverty ZIP Codes, 2 
in non-FQHCs in rural high-poverty ZIP Codes, and 
8 in non-FQHCs in low-poverty ZIP Codes. Fifteen 
practiced in New England, 2 in mid-Atlantic and Mid-
western states, respectively, and 1 on the West Coast.

Based on the interviews, we developed a process 
map for each approach (Supplemental Appendix, 
https://www.Ann​Fam​Med.org/content/18/6/535/suppl/
DC1/) to estimate personnel, infrastructure, and 
demand for each approach in both the initial year of 
offering buprenorphine and in subsequent years. The 
data from the qualitative interviews were then used to 
create the simulation model as detailed below.

Defining Target Population and Subgroups
The interview data were used to build a microsimula-
tion model to estimate costs and revenues in different 
practice settings.33 The model incorporated data from 

Figure 1. Description of identified buprenorphine care delivery 
models. 

NCM = nurse care manager; OBOT = office-based opioid treatment.

OBOT with physician-led visits

NCMs support waivered buprenorphine prescribers. 
Regular visits are prescriber led and billed. NCMs provide 
logistical (program coordination) and clinical (intake visit, 
telephone outreach, induction management) support and 
serve as the patient’s � rst point of contact. Prescribers 
primarily focus on medication management.

OBOT with nurse-led visits

NCMs lead and bill patient visits and provider care man-
agement under the direction of a waivered buprenor-
phine prescriber. Patients meet with the prescriber every 
3 months for medication management.

OBOT with shared visits

Prescribers lead weekly group visits with mental health 
professional and NCM, at which patients receive addiction-
focused medical evaluation and management, buprenor-
phine prescription, and group psychotherapy. Before start-
ing group psychotherapy, the patient has individual visits 
with the provider, NCM, and mental health professional 
and receives a bridging prescription.

Solo prescriber

The prescriber independently manages opioid use disorder 
without major structural support from other disciplines.

https://www.Ann Fam Med.org/content/18/6/535/suppl/DC1/
https://www.Ann Fam Med.org/content/18/6/535/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/535/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/535/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/535/suppl/DC1/
https://www.Ann​Fam​Med.org/content/18/6/535/suppl/DC1/
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our interviews of selected practices and from national 
practice data sets (sources listed in Tables 1-3) and 
then simulated costs as well as gross and net revenues 
per full-time physician for each of the following 4 
practice subgroups: (1) FQHCs and FQHC look-alikes, 
(2) non-FQHC practices in high-poverty urban areas 
by Census definition (≥20% of households within the 
ZIP Code having an income below the federal poverty 
threshold after adjustment for household size), (3) non-
FQHC practices in high-poverty rural areas by Census 
definition (≥20% of households within the ZIP Code 
having an income below the federal poverty threshold 
after adjustment for household size), and (4) practices 
outside of high-poverty areas.

Modeling Practice Costs and Revenues
The model simulated 10,000 representative individual 
practices for each of the 4 practice subgroups. In the 
model, each practice was simulated by sampling from 
the data sources specified in Tables 1-3. The data 

sources provided estimates for how many patients 
would be expected to qualify for buprenorphine at each 
type of practice, how many visits each of those patients 
would typically attend and with what kind of provider 
(physician, nurse, or behaviorist [social worker or clini-
cal psychologist]), how much time and expense would 
be associated with providing these visits (including per-
sonnel costs, overhead, and opportunity costs of forgo-
ing routine medical visits for time required with the 
physician), and how much revenue would be expected 
from each type of buprenorphine visit. As shown in 
Tables 1-3, we specifically accounted for the distribu-
tion of Medicare, Medicaid, privately insured, and 
uninsured/self-paying patients at each type of clinic; 
patient volume (up to the 30-patient-per-provider limit 
that currently applies to 74% of waivered physicians 
who have not successfully applied to increase their 
patient limit),45 false-positive screens, no-show rates, 
and attrition over time; and different payment rates 
by payer, provider type, and visit type. As was typical 

Table 1. Input Data and Descriptive Details for Alternative Approaches for Office-Based Opioid 
Treatment With Buprenorphine

OBOT-B With 
Physician-Led Visits4

OBOT-B With 
Nurse-Led Visits34

OBOT-B With 
Shared Visits35

OBOT-B With 
Solo Provider36

Visit frequency (per patient per year), 
based on interviews, No.

Initial medical evaluation (99204/G0466a) 1 1 1 1

Follow-up medical evaluation, Level 3 
(99213/G0467)

15 1 18 16

Follow-up medical evaluation, Level 4 
(99214/G0467)

1 4 0 1

Follow-up nursing visit (99211) 0 13 1 0

Behavioral health intake assessment 
(90791/G0469; combined with initial 
medical evaluation)

1 1 1 0

Group psychotherapy (90853), 12 patients 
per group

19 19 18 0

Urine drug screen (80305/G0477) 19 19 20 18

Staff time, based on interviews

Physician hours (SD), per patient per year 4.8 (1.2) 2.0 (0.5) 2.9 (0.7) 5.2 (1.3)

Nurse care manager hours (SD), per 
patient per year

1.1 (0.3) 4.0 (1.0) 4.0 (1.0) …

Behaviorist hours (SD), per patient per year 2.4 (0.7) 2.5 (0.8) 3.0 (0.8) …

Year 1 additional physician hours (SD) 16.0 (5.0) 16.0 (5.0) 16.0 (5.0) 32.0 (10.0)

Year 1 nurse and behaviorist additional 
setup hours (SD)

40.0 (10.0) 40.0 (10.0) 40.0 (10.0) …

Hours (SD) worked per full-time equivalent 
employee per year37

2,087.0 (96.0) 2,087.0 (96.0) 2,087.0 (96.0) 2,087.0 (96.0)

OBOT-B = office-based opioid treatment with buprenorphine.

Note: For insurance rates, we sampled from the probability distribution of Medicare payer prevalence. If a simulated individual was not selected to have Medicare, 
we sampled from the Medicaid prevalence. If the simulated individual was not selected to have Medicaid, we sampled from the private insurance prevalence. If the 
individual was not selected to have private insurance, they were assigned as self-pay/uninsured. Payment rates were log-transformed before sampling to adjust for skew 
and were determined from the Medicare Physician Fee Schedule Look-up Tool, publicly available state Medicaid fee schedules, and the Collective Health database 
of commercial payment rates.42-44 Appropriate billing codes for OBOT-B were determined in consultation with interviewed primary care practice representatives and 
informed by guidance from the Centers for Medicare & Medicaid Services, Substance Abuse and Mental Health Services Administration, and National Association of 
Community Health Centers.36-38

aCurrent Procedural Terminology (CPT) visit codes.
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among interviewed practices, we assumed uninsured/
self-paying patients would be charged rates equivalent 
to Medicaid (the lowest rates among insured payers).

Incorporating Buprenorphine Into Practice 
Costs and Revenues
New personnel and overhead costs associated with 
offering buprenorphine, as well as opportunity costs 
attributable to startup costs in the first year of imple-
mentation, were estimated from practice interviews, 
survey data from the Medical Group Management 
Association,40 and the US Bureau of Labor Statistics.41 
New personnel and overhead costs included wages 
for newly hired or repurposed staff and purchasing 
dedicated clinic space and drug screening kits. Startup-
associated costs included the time required to obtain a 
waiver, conduct training, and establish new workflows.

To estimate the remaining proportion of costs 
attributable to billable time repurposed to treatment 
and care coordination for patients receiving buprenor-
phine for opioid use disorder, we estimated the num-
ber of additional patients that would be treated for 
each practice type, the number of existing physician 

visits displaced by buprenorphine treatment time 
(opportunity costs), and the staff resources necessary 
to deliver this care. We estimated the prevalence of 
untreated opioid use disorder for each practice type 
by cross-walking estimates of opioid dependence or 
abuse in the past year from the National Survey on 
Drug Use and Health (2017; n = 68,032),38 stratified by 
health insurance type, to estimates of payer mix for 
each type of practice from Medical Group Manage-
ment Association’s DataDive,40 taking into account 
the proportion of patients with opioid use disorder 
who do not currently receive treatment. As shown in 
Table 2, baseline opioid use disorder prevalence esti-
mates varied from 0.8% to 1.6% across practice types. 
We simulated that these patients would be identified 
via universal single-question screening for drug use 
disorder and varied the proportion of these patients 
who would accept treatment, show up to visits, and be 
retained over time.

Computation of Outcome Variables
Outcome variables were computed from the prac-
tice manager perspective. The primary outcome was 

Table 2. Input Data and Descriptive Details for Practice-Level Data by Clinic Type

FQHC or FQHC 
Look-Alike

Non-FQHC in High-
Poverty Urban ZIP 

Code (≥20% of 
Households Below 
Poverty Threshold)

Non-FQHC in High-
Poverty Rural ZIP 
Code (≥20% of 

Households Below 
Poverty Threshold)

Practice 
in Lower-
Poverty 
ZIP Code

Demand for therapy

Prevalence of opioid use disorder, % (SD)38 1.3 (0.2) 1.3 (0.2) 1.6 (0.4) 0.8 (0.3)

Screening tool sensitivity, % (SD)39 100.0 (0) 100.0 (0) 100.0 (0) 100.0 (0)

Screening tool specificity, % (SD)39 73.5 (1.8) 73.5 (1.8) 73.5 (1.8) 73.5 (1.8)

Proportion of patients accepting therapy when 
offered, based on interviews, % (SD)

80.0 (2.5) 80.0 (2.5) 80.0 (2.5) 80.0 (2.5)

No-show rate, % (SD)26 22.0 (5.0) 20.0 (5.0) 25.0 (5.0) 20.0 (5.0)

Practice characteristic

Panel size, all patients per full-time physician, 
No. (SD)40

2,040 (551) 1,480 (316) 1,760 (357) 1,620 (337)

Payer prevalence, Medicare, % (SD)40 11 (3) 27 (7) 20 (5) 22 (6)

Payer prevalence, Medicaid, % (SD)40 57 (14) 20 (5) 18 (5) 13 (3)

Payer prevalence, private, % (SD)40 10 (3) 48 (12) 48 (12) 60 (15)

Payer prevalence, uninsured/self-pay, % (SD)40 22 (6) 5 (1) 14 (4) 5 (1)

Salary and overhead costs26,40,41

Nurse care manager salary per year, $ (SD) 65,683 (8,624) 73,101 (7,418) 57,059 (8,624) 81,724 (8,623)

Behaviorist salary per year, $ (SD) 50,713 (9,321) 58,266 (7,553) 41,392 (9,321) 67,957 (9,691)

Overhead rate, % (SD) 47 (14) 47 (14) 47 (14) 47 (14)

FQHC = federally qualified health center; OBOT-B = office-based opioid treatment with buprenorphine.

Note: For insurance rates, we sampled from the probability distribution of Medicare payer prevalence. If a simulated individual was not selected to have Medicare, 
we sampled from the Medicaid prevalence. If the simulated individual was not selected to have Medicaid, we sampled from the private insurance prevalence. If the 
individual was not selected to have private insurance, they were assigned as self-pay/uninsured. Payment rates were log-transformed before sampling to adjust for skew 
and were determined from the Medicare Physician Fee Schedule Look-up Tool, publicly available state Medicaid fee schedules, and the Collective Health database 
of commercial payment rates.42-44 Appropriate billing codes for OBOT-B were determined in consultation with interviewed primary care practice representatives and 
informed by guidance from the Centers for Medicare & Medicaid Services, Substance Abuse and Mental Health Services Administration, and National Association of 
Community Health Centers.36-38
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change in net revenue per full-time physician per 
year after buprenorphine implementation vs before 
buprenorphine implementation. Secondary outcomes 
included (1) opportunity costs defined as revenue 
losses owing to lost payments for routine medical visits 
sacrificed to free the physician for any visits requiring 
physician presence for induction and/or titration of 
buprenorphine, (2) total new costs defined as opportu-
nity costs plus the additional personnel and overhead 
costs of buprenorphine treatment, and (3) total new 
revenue from buprenorphine based on payments for 
each buprenorphine visit.

Outcomes were computed for the first year of 
implementation (including costs for setup, infrastruc-
ture, and workforce) and for each subsequent year on 
an annual basis for 10 years in undiscounted 2019 US 
dollars. All practices were simulated to implement new 
workflows during the first year, corresponding to the 
information received during our practice interviews.

Sensitivity Analyses
We varied the 2 parameters that we observed to be 
least precisely estimated a priori and most subject to 
variation among the practices we interviewed to iden-
tify the degree to which these key variables affected 
net revenue. These were no-show rate for induction 
and maintenance visits and the prevalence of opioid 
use disorder (proportional to demand for services/
patients accepting treatment) across broad ranges. The 
no-show rate was varied from 15% to 85% (from the 
baseline of 20% to 25% across practice types). In addi-
tion, the prevalence of opioid use disorder was varied 
from 0.1% to 3% (from the baseline of 0.8% to 1.6% 
across practice types).

Uncertainty Analyses
We sampled 10,000 times with replacement from 
normal probability distributions constructed from the 
means and SDs in Tables 1-3 to estimate the uncer-
tainty of each model outcome, with percentage values 
capped at 0 or 1. The model was programmed in R (v. 
3.6.1; R Foundation for Statistical Computing) using 
the code posted in an open-source online repository 
for transparency and reproducibility (https://www.
github.com/sanjaybasu/OBOT).

RESULTS
We present our results by buprenorphine delivery 
approach and by each of the 4 clinic subgroups for 
the first year of implementation (accounting for setup 
costs) and for each subsequent year.

Delivery Approaches
We identified 4 approaches for prescribing buprenor-
phine for patients with opioid use disorder in the pri-
mary care setting (Figure 1). These were (1) therapy 
via prescriber-led visits, which involved prescribers 
leading routine visits for medication management, with 
a nurse care manager providing program coordina-
tion, intake visits, telephone outreach, and induction 
management; (2) therapy via nurse-led visits, which 
involved a nurse care manager leading patient visits 
and care management and prescribers meeting the 
patient every 3 months after induction for medication 
management; (3) therapy via shared medical appoint-
ments, which involved prescribers leading a weekly 
group visit (including medication titration) in concert 
with a behaviorist and nurse care manager; and (4) 

Table 3. Input Data and Descriptive Details for Payment by Insurance Type42-44

Visit Type
Medicare 

$ (SD)
Medicaid 

$ (SD)
Private  
$ (SD)

Uninsured/ 
Self-Pay $ (SD)

Initial medical evaluation (99204/G0466a) 158.80 (22.80) 106.60 (31.40) 222.70 (2.40) 106.60 (31.40)

Follow-up medical evaluation, Level 3 (99213/G0467) 68.00 (13.80) 45.50 (12.70) 111.10 (0.90) 45.50 (12.70)

Follow-up medical evaluation, Level 4 (99214/G0467) 101.70 (18.20) 68.60 (21.20) 156.70 (1.20) 68.60 (21.20)

Follow-up nursing visit (99211) 17.40 (7.60) 10.80 (6.20) 46.80 (1.80) 10.80 (6.20)

Behavioral health intake assessment (90791/G0469) 142.60 (11.70) 73.10 (6.00) 126.40 (2.70) 73.10 (6.00)

Group psychotherapy (90853), 12 patients per group 28.00 (2.20) 14.40 (1.10) 151.90 (21.30) 14.40 (1.10)

Urine drug screen (80305/G0477) 13.50 (2.80) 11.90 (2.50) 55.00 (27.30) 11.90 (2.50)

OBOT-B = office-based opioid treatment with buprenorphine.

Note: For insurance rates, we sampled from the probability distribution of Medicare payer prevalence. If a simulated individual was not selected to have Medicare, 
we sampled from the Medicaid prevalence. If the simulated individual was not selected to have Medicaid, we sampled from the private insurance prevalence. If the 
individual was not selected to have private insurance, they were assigned as self-pay/uninsured. Payment rates were log-transformed before sampling to adjust for skew 
and were determined from the Medicare Physician Fee Schedule Look-up Tool, publicly available state Medicaid fee schedules, and the Collective Health database 
of commercial payment rates.42-44 Appropriate billing codes for OBOT-B were determined in consultation with interviewed primary care practice representatives and 
informed by guidance from the Centers for Medicare & Medicaid Services, Substance Abuse and Mental Health Services Administration, and National Association of 
Community Health Centers.36-38

aCurrent Procedural Terminology (CPT) visit codes.

https://www.github.com/sanjaybasu/OBOT
https://www.github.com/sanjaybasu/OBOT
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therapy via a solo prescriber, which involved the physi-
cian prescribing buprenorphine without major struc-
tural support from auxiliary staff. The details of the 4 
approaches, including care coordination, initial out-
reach, induction management, non–face-to-face patient 
care time, numbers and types of visits by provider, and 
cost and payment levels, are detailed in Tables 1-3, 
which show our estimates of demand and retention 
across clinic types and delivery approaches.

Year 1 Implementation Results
In Year 1 of implementation, all 4 approaches for pre-
scribing buprenorphine generated positive net revenue 
for simulated primary care practices, irrespective of 
practice type (net revenue range $18,000-$70,000 per 
full-time physician across practice types) (Table 4). 
Whereas net revenues varied based on the prevalence 
of opioid use disorder in the practice, the degree of 
variation was mitigated by the per-provider cap of 30 
patients taking buprenorphine at any one time. The 
2 approaches generating the most net revenue across 
practice type were shared medical appointments and 
physician-led visits (both producing net revenue ranges 
from $29,000 to $70,000 per full-time physician per 
year across practice types). In contrast, the solo pre-
scriber approach, given the limited number of visits pos-
sible for a solo provider to fit into a year, consistently 
generated the lowest net revenue of the 4 approaches 
($18,000 to $38,000 across practice types). In the solo 
prescribing approach, physician time was used for all 
aspects of buprenorphine prescribing and follow-up 
(average solo provider physician hours per patient per 
year = 5.2, vs 4.8 with physician-led visits, 2.0 with 
nurse-led visits, and 2.9 with shared visits) (Table 1). 
The employment of nurse care managers produced 
greater personnel costs for approaches that relied more 
heavily on them, namely nurse-led visits and shared 
medical appointments (costing $8,000 to $10,000 across 
practice types per full-time physician per year) (Table 
4). Whereas payment rates for nurse-led visits were also 
less than that for provider-led visits, the nurse-led mod-
els added revenues in the form of group psychotherapy, 
which more than made up for the lost revenues from the 
physician-nurse visit payment difference.

Among different practice types, net revenues were 
consistently greatest for rural practices (ranging from 
$38,000 to $70,000 across delivery approaches), owing 
to the lower personnel costs in these settings and the 
greater prevalence of opioid use disorder, generating a 
high volume of demand. In contrast, the least net reve-
nues were observed in FQHCs and look-alikes (ranging 
from $22,000 to $29,000 across approaches) because 
the higher wages in predominantly urban FQHC set-
tings and the lower rates of payment from Medicaid 

combined to produce smaller margins despite FQHC 
add-on code revenue.

Subsequent Year Implementation Results
In each subsequent year of implementation, net rev-
enues were positive for all prescribing approaches and 
practice types (Table 4). However, incremental rela-
tive net revenue gain from Year 1 to subsequent years 
ranged from 4.7% (physician-led approach in rural 
practices) to 18.7% (nurse-led approach in higher-
income–area practices). For most practice types, prac-
tices using nurse-led visits experienced the greatest 
gain in net revenue, whereas those using solo prescrib-
ers had the least gain in net revenue.

Sensitivity Analyses
Figures 2 and 3 show the minimum amount of net 
revenue when the no-show rate and the prevalence of 
opioid use disorder were varied in the model. Net rev-
enue decreased with greater no-show rates, such that 
no-show rates needed to be maintained at <34% during 
and after induction to ensure that net revenues across 
all practice types were always positive regardless of 
implementation approach (Figure 2). As shown in 
Figure 3, the net revenues from buprenorphine treat-
ment were nonlinearly scaled with the prevalence of 
opioid use disorder (which is proportional to demand) 
because if the demand for services fell below the typi-
cal 30-person limit per provider, the opportunity costs 
and staffing costs were similar to higher-demand situa-
tions, but the actual revenue was less, producing a dis-
proportionate loss of revenue relative to cost. Similarly, 
minimum net revenues capped at a certain level (2.8% 
prevalence), beyond which new net revenues were 
not achievable, owing to the 30-patient cap. Practices 
would need to maintain at least 9 patients per provider 
at any given time, according to our model, for all of 
the implementation approaches to maintain a positive 
net revenue across all practice types. Equivalently, at 
least 40% of patients screening positive for opioid use 
disorder would typically need to accept therapy for all 
simulated practices to maintain net positive revenue.

DISCUSSION
We used a simulation model to identify the financial 
implications for primary care practices of adopting any 
of 4 common approaches to buprenorphine-based treat-
ment of opioid use disorder. We found that any of the 
4 approaches would be expected to show an overall 
increase in net patient revenue relative to the status quo 
of referring patients to other providers for addiction 
care. However, providers would need to maintain at 
least 9 patients in treatment and no-show rates of <34%. 
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Table 4. Primary and Secondary Outcomes in the First Year of Buprenorphine Treatment Implementation  
(Year 1) and in Each Subsequent Year (After Year 1 for Each of 10 Years) Across 4 Approaches for 
Office-Based Opioid Treatment With Buprenorphine, and Among the Different Simulated Practice Types

Gross Revenue  
$ (95% CI)

Opportunity Costs  
$ (95% CI)

New Personnel and 
Overhead Costs  

$ (95% CI)
Net Revenue 
$ (95% CI)

Year 1

FQHC

Physician-led 41,769 (17,408-73,092) 6,395 (2,517-12,393) 6,514 (3,508-10,647) 28,859 (9,247-54,294)

Nurse-led 35,857 (15,013-63,183) 3,240 (1,438-5,964) 9,746 (4,929-16,344) 22,870 (6,258-45,087)

Shared 41,942 (17,390-73,618) 4,081 (1,716-7,573) 9,193 (4,700-15,475) 28,668 (9,026-55,032)

Solo 29,656 (12,298-52,300) 7,880 (3,374-14,569) 0 21,776 (7,964-40,045)

Urban

Physician-led 59,641 (27,589-104,484) 7,508 (3,471-13,481) 6,364 (3,632-9,832) 45,769 (17,812-85,568)

Nurse-led 54,576 (24,983-96,817) 3,996 (2,014-6,793) 8,974 (5,062-14,234) 41,606 (15,280-79,472)

Shared 59,046 (27,545-103,358) 4,931 (2,429-8,497) 8,521 (4,810-13,509) 45,593 (17,826-85,198)

Solo 35,112 (16,659-61,275) 9,552 (4,779-16,355) 0 25,560 (10,299-47,435)

Rural

Physician-led 85,035 (34,078-157,980) 10,027 (4,086-19,218) 5,642 (2,966-9,378) 69,366 (24,814-134,442)

Nurse-led 77,939 (30,947-146,822) 5,041 (2,317-9,133) 8,575 (4,285-14,885) 64,323 (22,021-126,578)

Shared 84,142 (34,404-155,899) 6,368 (2,838-11,789) 8,092 (4,091-14,110) 69,682 (24,761-134,089)

Solo 49,895 (20,589-92,754) 12,299 (5,549-22,553) 0 37,596 (13,617-73,853)

Other

Physician-led 45,677 (10,184-97,483) 5,976 (2,115-12,076) 6,302 (3,338-10,049) 33,399 (2,990-79,070)

Nurse-led 42,193 (9,386-91,756) 3,399 (1,506-6,194) 8,296 (4,168-14,212) 30,499 (2,065-75,037)

Shared 45,116 (10,211-96,573) 4,078 (1,696-7,662) 7,929 (3,949-13,301) 33,108 (2,651-79,258)

Solo 26,085 (5,935-55,506) 7,944 (3,303-14,887) 0 18,141 (1,702-42,051)

Year 2+

FQHC

Physician-led 41,769 (17,408-73,092) 5,519 (1,779-11,327) 3,234 (1,159-6,404) 33,016 (13,567-58,589)

Nurse-led 35,857 (15,013-63,183) 2,357 (749-4,925) 6,455 (2,345-12,448) 27,044 (10,820-49,205)

Shared 41,942 (17,390-73,618) 3,204 (1,024-6,509) 5,903 (2,108-11,579) 32,835 (13,388-59,298)

Solo 29,656 (12,298-52,300) 6,119 (1,979-12,547) 0 23,538 (9,683-41,899)

Urban

Physician-led 59,641 (27,589-104,484) 6,153 (2,333-12,012) 2,660 (1,145-5,016) 50,828 (22,860-90,418)

Nurse-led 54,576 (24,983-96,817) 2,631 (977-5,113) 5,257 (2,237-9,696) 46,688 (20,264-84,319)

Shared 59,046 (27,545-103,358) 3,575 (1,358-6,884) 4,806 (2,053-8,917) 50,664 (23,090-90,283)

Solo 35,112 (16,659-61,275) 6,829 (2,576-13,015) 0 28,283 (12,938-50,689)

Rural

Physician-led 85,035 (34,078-157,980) 8,716 (2,901-17,783) 3,671 (1,337-7,339) 72,649 (28,513-137,390)

Nurse-led 77,939 (30,947-146,822) 3,721 (1,228-7,608) 5,786 (2,116-11,413) 68,432 (26,186-130,898)

Shared 84,142 (34,404-155,899) 5,058 (1,703-10,353) 5,305 (1,945-10,692) 73,779 (29,224-138,600)

Solo 49,895 (20,589-92,754) 9,664 (3,263-19,592) 0 40,231 (16,037-76,726)

Other

Physician-led 45,677 (10,184-97,483) 4,512 (1,107-7,623) 2,080 (427-4,650) 39,085 (8,650-85,210)

Nurse-led 42,193 (9,386-91,756) 1,923 (371-4,339) 4,058 (860-9,042) 36,212 (7,785-80,774)

Shared 45,116 (10,211-96,573) 2,615 (503-5,939) 3,695 (813-8,171) 38,806 (8,649-84,639)

Solo 26,085 (5,935-55,506) 5,000 (983-11,455) 0 21,086 (4,697-45,406)

FQHC = federally qualified health center.

Note: The 4 approaches were (1) buprenorphine therapy via prescriber-led visits, which involved prescribers leading routine visits for medication management with 
a nurse care manager providing program coordination, intake visits, telephone outreach, and induction management, (2) buprenorphine therapy via nurse-led visits, 
which involved a nurse care manager leading patient visits and care management and prescribers meeting the patient every 3 months after induction for medication 
management, (3) buprenorphine therapy via shared medical appointments, which involved the prescribers leading a weekly group visit (including medication titration) 
in concert with a behaviorist and nurse care manager, and (4) buprenorphine therapy via a solo prescriber, which involved the physician prescribing buprenorphine 
without major structural support from auxiliary staff. The 4 practice types were (1) FQHCs and FQHC look-alikes, (2) non-FQHC practices in high-poverty urban areas 
by Census definition (≥20% of households within the ZIP Code having an income below the federal poverty threshold after adjustment for household size), (3) non-
FQHC practices in high-poverty rural areas by Census definition (≥20% of households within the ZIP Code having an income below the federal poverty threshold after 
adjustment for household size), and (4) practices outside of high-poverty areas.
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Our results suggest that in the current fee-for-service–
dominated environment, offering office-based therapy 
for opioid addiction with buprenorphine can be a finan-
cially attractive choice for cash-strapped primary care 
practices, despite hurdles including additional training 
requirements, applying for a waiver, and potentially hir-
ing and training new staff. We found that approaches 
using nurse care management improved efficiency and 
led to greater net revenues, despite the up-front per-
sonnel and overhead costs, in part due to payments for 
nurse-led and group-based visits and because providers 
would not have to sacrifice as many routine in-person 
medical visits to support buprenorphine visits. Our 
results appeared to be robust across a representative 
range of no-show rates because no interviewed practice 
representative in our sample reported an initial visit no-
show rate of >25%, and follow-up visit no-show rates 
tend to be markedly lower than this because patients 
generally cannot receive prescriptions without atten-
dance. Net revenues estimated by our model were nega-
tive, however, when local prevalence of opioid use disor-
der decreased to < 0.3% to 0.8% across approaches and 
geographies or when equivalently fewer than 9 patients 

were taking buprenorphine at any one time. Some prac-
tices might find attracting 9 patients to be difficult, par-
ticularly during the first year of program operation.

The present study has inherent limitations. First, 
we did not conduct a national survey of all practices 
prescribing buprenorphine but rather a subset of prac-
tices available to detail their buprenorphine prescrib-
ing strategy. Thus, other practices might have found 
strategies not incorporated into our model. Second, 
whereas we clustered practices into 4 broad types to 
reflect the major variations among practices in costs, 
revenues, and patient demographics, there are inevita-
bly within-group variations that we sought to address 
via uncertainty analyses. We found that to a large 
extent, the variations in cost and revenue were often 
overlapping among different practice types. Third, as 
payment reforms and value-based payments are intro-
duced across the country, the revenue implications of 
buprenorphine therapy will change. Fourth, because 
attracting patients to a practice can be difficult, some 
practices might require grant support for up-front 
investments in nurse care management and care pro-
cess redesign. Finally, because opioid use disorder is 

Figure 2. Differences in long-term (after Year 1) minimum net revenue increase with variations in the 
no-show rate for induction and maintenance, across practice types and alternative approaches for 
office-based opioid treatment with buprenorphine.

FQHC = federally qualified health center; MD = medical doctor; OBOT-B = office-based opioid treatment with buprenorphine; RN = registered nurse; SH = shared; 
SO = solo.

Note: Results take into account variation in prevalence of opioid use disorder among different practice types. These terms were defined as follows: FQHC: federally 
qualified health centers and look-alikes; Urban: non-FQHC in high-poverty urban ZIP Code (≥20% of households below poverty threshold); Rural: non-FQHC in high-
poverty rural ZIP Code (≥20% of households below poverty threshold); Other: practice in lower-poverty ZIP Code; MD: OBOT-B with physician-led visits4; RN: OBOT-B 
with nurse-led visits28; SH: OBOT-B with shared visits29; SO: OBOT-B with solo provider.30
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a dynamic epidemic, our estimates of demand might 
either under- or overestimate future prescribing rates.

In the future, financial modeling studies should 
consider the effect of bundling opioid use disorder 
treatments, spanning the divide between primary care 
and psychiatry. In addition, the effect of lifting the 
30-patients-per-provider limit deserves further attention.

Overall, the results of the present study imply 
that primary care practices adopting any of 4 com-
mon approaches to buprenorphine-based treatment 
of opioid use disorder would be expected to observe 
an overall increase in net patient revenue, particularly 
when adopting a nurse care manager–based approach 
and when maintaining a critical level of demand and 
low no-show rates.

To read or post commentaries in response to this article, see it 
online at https://www.Ann​Fam​Med.org/content/18/6/535.
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buprenorphine
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