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Abstract

Objective: To examine the responsiveness of primary care providers to pro-social

and financial incentives to participate in a learning collaborative for the treatment of

opioid use disorder (OUD).

Study setting: We conducted a statewide experiment in North Carolina from January

2019 to November 2019 to expand access to support for providers learning to treat

opioid use disorder using different types of messaging and incentives.

Study design: We randomly assigned 15,835 primary care providers (physicians,

nurse practitioners, and physician assistants) in North Carolina (NC) to receive one of

four letters recruiting providers to participate in an online learning collaborative for

providers learning to treat opioid use disorder. The four versions of the recruitment

letters contained either pro-social messaging, mention of financial reimbursement for

time spent in the learning collaborative, both, or neither.

Data collection: We created a primary data source, tracking provider responses to

the recruitment letters and emails.

Principal findings: We found a 47.5% greater (p < 0.05) response rate using pro-

social recruitment messaging that provided a greater description of the local condi-

tions in each provider's region compared to the control group; this effect increased

with higher overdose opioid death rates. Mention of financial reimbursement only

modestly increased provider response rates. Some heterogeneity was observed by

provider type, with NPs having the largest response to pro-social messaging.

Conclusions: Prosocial nudges had strong effects on efforts to enhance the behav-

ioral health workforce in NC through participation in an ECHO for medication-

assisted treatment (MAT) learning collaborative. The prosocial approach can and

should be employed by states and professional societies in their efforts to create

training programs for medication for OUD (MOUD), in order to expand access to life-

saving treatments for opioid use disorder.
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What is known on this topic

• Numerous barriers exist in creating an adequate support of providers comfortable with and

able to provide treatments for opioid use disorder.

• Understanding how to encourage provider participation in training is a key to increase the

supply of qualified providers capable of addressing the opioid overdose epidemic.
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• Few studies have applied behavioral economic insights to encourage the greater provision of

care for addressing public health needs, and to our knowledge, no studies have explored the

use of monetary incentives or behavioral nudges to address the shortage of providers

needed to address the opioid epidemic.

What this study adds

• This is the first statewide randomized trial assessing primary care providers' response to pro-

social and reimbursement messaging.

• We find a relatively large effect of pro-social messaging in recruitment letters inviting pri-

mary care providers to participate in an online learning collaborative focused on treatment

for opioid use disorder.

• We found that recruitment letters including a mention of potential financial reimbursement

for participation only modestly improved provider response.

1 | INTRODUCTION

Between 1999 and 2019, almost 450,000 people in the United States

died from opioid overdoses1 and the provisional drug overdose death

rates for 2020 show large increases in fatal drug overdoses during the

COVID-19 pandemic.2 1.6 million Americans have an opioid use disor-

der (OUD)3 but less than one-fifth of those with OUD are estimated

to receive one of three evidence-based medication treatments for

OUD – buprenorphine, methadone, and naltrexone.4,5

Expanding access to medications for OUD (MOUD) may be vital

to addressing the opioid epidemic, yet the supply of providers quali-

fied to administer MOUD is severely limited.6 The shortage of MOUD

providers is especially critical in rural areas, which rely more heavily

on primary care providers for behavioral health treatment than urban

areas.7

In light of the OUD treatment provider shortage, primary care

providers have the potential to play a significant role in stemming the

tide of rising overdose deaths by providing MOUD in their offices.8–10

Research suggests that primary care providers can safely deliver

buprenorphine–naloxone, even in sites that lack specialized

resources,11 and that the quality of care provided by primary care pro-

viders is equivalent to that provided by behavioral health specialists.12

To be qualified as a MOUD provider, a physician must pass an 8-h

course to obtain a waiver of the Drug Addiction Treatment Act of 2000

(DATA 2000) that allows them to prescribe medications for the treat-

ment of opioid addiction in an office-based setting. The waiver require-

ment is currently under review by the US DHHS for physicians who

prescribe to a small number of patients, but the policy change is still

awaiting publication in the Federal Register in order to be effective.13

Advanced practitioners, including nurse practitioners (NPs) and physi-

cian assistants (PAs), were only given prescription authority for office-

based opioid addiction treatment in the 2016 Comprehensive Addic-

tion and Recovery Act on November 17, 2016,14 yielding a large group

of primary care professionals in need of support as they begin to initi-

ate medication treatments for opioid use disorders. Training require-

ments for advance practitioners are greater than for physicians, with

24 hr of training required.

We now know that DATA 2000 waiver training alone is not

enough to facilitate prescribing for people with OUD seeking treat-

ment; an estimated 40% of waivered physicians have never prescribed

MOUD.1 Lack of prescribing is due to a complex set of barriers,

including lack of institutional resources and support to facilitate devel-

opment as MOUD prescribers.15–18

Learning collaboratives such as the ECHO model, which originated

at the University of New Mexico, are evidence-based approaches for

providing support to primary care providers in new areas of practice

through participation in videoconference sessions.19 The ECHO model

is a hub-and-spoke learning collaborative model, with the “hub”
comprised of content and process experts who create content for

didactic training and provide expertise for de-identified case presenta-

tions. The spokes are members of the health care workforce seeking

additional training and support. Because the approach requires only

an internet connection and a computer with a video camera, it is

especially well suited for providers in rural areas, or those under stay-

at-home restrictions or furloughs, who may not have access to a

network of specialists or other primary care providers experienced in

MOUD implementation. The ECHO model has growing evidence

base20 comparing it favorably to standard referral approaches to

care.21

UNC ECHO for medication-assisted treatment (MAT) was devel-

oped to provide primary care providers statewide in North Carolina

with resources to support the treatment of OUD that their practices

may lack, using a collaborative training infrastructure.20 However, only

a small minority of providers in the state had participated in the learn-

ing collaborative and the vast majority are still lacking their DEA

waiver.22 Figuring out how to encourage provider participation in

MOUD training is a key to increasing the supply of qualified providers

capable of addressing the opioid overdose epidemic.

One effective strategy to increase participation may be the use of

direct monetary incentives for participation. Monetary incentives are an

often-used strategy to promote health care innovations. Yet a robust

finding in behavioral economics is that traditional monetary incentives

can be ineffective—or even counter-productive—depending on how

incentives are structured, who is being incented, and for what
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purpose.23,24 Possibly most relevant for understanding how to encour-

age provider engagement to address the opioid epidemic is that mone-

tary incentives for pro-social tasks, or tasks seen as benefiting society as

a whole at some cost to the individual, can reduce engagement by

crowding-out pro-social motivation.23,25,26 For pro-social tasks, informa-

tional “nudges” such as presenting choices in a way that appeals to

social needs, may be more effective. To date, few studies have applied

behavioral economic insights to encourage greater provision of care for

addressing public health needs,27 and to our knowledge, no studies have

explored the use of monetary incentives or behavioral nudges to

address the shortage of providers needed to address the opioid epi-

demic. In order to address this gap in the literature, we conducted a ran-

domized controlled trial of primary care providers to examine whether

pro-social messaging, with or without mention of financial reimburse-

ment, affects rates of participation in an OUD learning collaborative.

2 | METHODS

2.1 | Study design

We obtained lists of all active, licensed providers from the North

Carolina Medical Board and Board of Nursing. We randomly assigned

the 15,835 primary care providers in North Carolina, including physi-

cians, NPs, and PAs, to receive one of four letters recruiting providers

to participate in UNC's ECHO for MAT. We randomized at the prac-

tice level and stratified by North Carolina's 100 counties. We initially

focused on 22 counties with opioid overdose death rates greater than

the US average in 2017 and sent both snail-mail recruitment letters as

well as identical email letters when the email address was available.

We quickly expanded efforts to all 100 NC counties and relied on

email recruitment only.28 The four versions of the recruitment letters

are described by two binary dimensions and contain either a pro-social

recruitment approach for participating in the UNC ECHO for MAT

intervention or standard recruitment practice; 50% of which also con-

tained a mention of potential reimbursement for time spent in the

learning collaborative. Assignment to pro-social arm, provided infor-

mation customized specifically to each provider's county in terms of

the latest statistics available on the prevalence and consequences of

opioid overdoses, and the number of providers per population in that

community currently waiver-trained to provide MOUD. The control

arm included a standard approach to recruitment that did not contain

a pro-social recruitment message.

Before recruitment, the study team piloted alternative versions of

the pro-social messaging materials developed based on evidence from

behavioral economics. The study arms were balanced in the timing of

mailed and emailed recruitment letters. Figure 1 displays a sample

recruitment letter that has both the pro-social approach, demon-

strated by the box on the right side of the letter that contains county-

specific estimates, as well as a mention of monetary support being

available in the blue font toward the bottom of the letter.

We monitored the rate of response by providers through the

recruitment process, measured by provider calls to the recruitment

phone line set up for ECHO for MAT, or via email response. Providers

responding to the recruitment materials were invited to participate in

the study and were sent a web-based consent form and baseline

survey.

2.2 | Analysis methods

We analyzed data from 15,835 providers from just under 8000

practices across the four types of primary care professionals (Table 1).

We compared response rates by study arms using linear models with

county-level fixed effects to adjust for county-level stratification.

To account for the clustered experimental design, we follow rec-

ommended practice and estimated cluster-robust standard errors

using the Liang–Zeger (1986) cluster adjustment29 by practice.30

We examined the rate of response by the treatment arm compared to

the control arm (without either type of messaging). We obtained simi-

lar results from both linear and logit models but report the average

marginal effects from the linear models since the county-fixed effects

resulted in perfect prediction for many small counties in logit models,

reducing sample size. We ran models with and without controls for

provider type and also ran regressions separately by the three pro-

vider types (physicians, NPs, and PAs). Because of the modest sample

size, we use p < 0.10 to determine statistical significance although the

“sample” represents the population of active, licensed providers in

NC. In order to determine whether providers are more likely to take

up training in counties with greater needs, we rank counties according

to their opioid overdose death rate, and graph the cumulative number

of respondents by county ranking.

3 | RESULTS

The sample is made up of 52% physicians, 34% NPs, and 14% PAs.

Nineteen percent of the sample were from rural counties in NC

(Table 1). On average, providers were from counties with just under

21 overdose deaths per 100,000 population. The average county pop-

ulation was 358,000 residents, and the average overdose death rate

was 20 per 100,000 residents in 2017, and 172 per 100,000 over the

5 years from 2013 to 2017.

In the control group, 36 out of 4150 or just under 8.7 providers

per 1000 responded to recruitment emails. The response rate varied

substantially by provider type, with NPs and PAs more likely to

respond (11.4/1000 and 10.4/1000, respectively) than physicians

(6.3/1000). Unadjusted response rates were greatest in the pro-social

plus compensation arm (44 out of 3693 or 11.9/1000), followed

closely by the pro-social no compensation arm (44 out of 4121 or

10.7/1000). Responses to the non pro-social arm without compensa-

tion, were lowest (36 out of 3871 or 9.3/1000).

The multivariate models show that all three active study arms

had a greater response rate than the control arm, although only the

pro-social/compensation arm had a statistically significant increase

in response over the control arm (Table 2). In relative terms,
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providers who were recruited with both prosocial messaging and

financial compensation had a 47.5% greater response rate than the

control arm (=4.12/8.67), while those recruited with prosocial mes-

saging alone had a 27% (=2.3/8.67) greater response rate. Providers

receiving only financial messaging had only a 6% (=0.52/8.67)

higher response rate than the recruitment as usual arm. We did not

observe a difference in response rates in urban versus rural counties

(not reported).

When we ran separate models by provider type (Columns 2–4 of

Table 1), we see that both physicians and NPs respond most to the

prosocial/compensation letter, but the NP response is much larger, rep-

resenting a 61% increase over the physician response rate. Although PAs

had a similarly high response rate in the control arm as NPs, we find that

the addition of messaging had no effect for this type of provider.

Figure 2 shows the cumulative number of responses by treatment

group over counties ranked by opioid overdose death rates in 2017,

F IGURE 1 Sample recruitment letter. This is an example of a pro-social letter with monetary support mentioned [Color figure can be viewed
at wileyonlinelibrary.com]
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TABLE 1 Summary statistics in the full sample and by experimental group

Overall

By experimental group

Control
Compensation,
not prosocial

No compensation,
prosocial

Compensation,
prosocial

Provider type

MD or DO 51.5% 50.0% 53.1% 50.5% 52.7%

Nurse practitioner 34.4% 36.1% 33.4% 35.1% 32.7%

Physician assistant 14.1% 13.9% 13.5% 14.4% 14.6%

Rural county 18.8% 16.4% 18.7% 19.5% 20.9%

County population (1000s) 358 (8.3) 371.9 (17.2) 347.1 (12.4) 368.7 (20.3) 341.9 (14.1)

Opioid overdose deaths per 100,000

population (2017)

20.7 (0.4) 19.8 (0.7) 20.7 (0.7) 20.4 (0.8) 22.1 (0.8)

Total deaths from opioid overdoses, 2013–2017 172.1 (3.3) 180.1 (6.7) 166.9 (5.0) 173.5 (8.2) 166.9 (5.6)

Sample size

Providers 15,835 4150 3871 4121 3693

Medical practices 7994 2002 1994 1998 2000

Note: Standard deviations of continuous covariates are in parentheses.

Abbreviations: DO, Doctor of Osteopathy; MD, Doctor of Medicine.

Source: Authors' analysis of data from the member registries of the North Carolina Board of Medicine and North Carolina Board of Nursing, the NC Opioid

Action Plan Data Dashboard, the 2010 Census, and the US Department of Agriculture 2013 Urban Influence Codes.31,32

TABLE 2 Effects of nudge letters

versus the control group for the full
sample and by provider type Overall

By provider type

MD/DO NP PAAverage treatment effects by treatment arm

Compensation, no pro-social letter 0.52 1.01 0.05 �4.00

No compensation, pro-social letter 2.3 2.44 4.41 �3.04

Compensation, pro-social letter 4.12** 4.57* 7.39* �5.01

Response rate in control group 8.67 6.26 11.35 10.42

Note: Table shows estimated effects of letter types in responses per 1000 providers. All estimates are

adjusted for county (randomization strata) fixed effects. Effects in the full sample (first “Overall” column)

are additionally adjusted for provider type. One-sided p-values: *p < 0.10; **p < 0.05.

Abbreviations: DO, Doctor of Osteopathy; MD, Doctor of Medicine; NP, Nurse Practitioner; PA,

Physician Assistant.

Source: Authors' analysis.
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with 1 being the lowest county death rate and 100 being the county

with the highest death rate. This figure shows that as you move from

counties with lower death rates (left) to counties with higher death

rates (right), the number of cumulative responses to the prosocial arms

clearly diverges from the number of responses in the arms without

prosocial messaging (control and financial only). This result would be

directly tied to the explicit information on county opioid overdose

deaths in the pro-social version of the recruitment letter. Figure 2 also

shows the additional separation between the pro-social messaging

arm with and without financial compensation that occurs in counties

ranked in the higher percentiles of opioid overdose deaths.

4 | DISCUSSION

We highlight a number of important conclusions from this work. First,

nudges and incentives had strong effects on efforts to enhance the

behavioral health workforce in NC through participation in an ECHO

for MAT learning collaborative. The large relative effects by different

recruitment approaches, ranging from a 6% increase in the response

rate for recruitment letters only mentioning financial compensation to

a 48% relative increase using both pro-social messaging together with

financial compensation, can and should be employed by states and

professional societies in their efforts to create training programs,

whether for MAT or possibly other clinical areas.

In particular, the combination of pro-social messaging using custom-

ized regional statistics describing the magnitude of the opioid overdose

epidemic by county and the mention of funding to support providers'

time in training maximized the response rate to recruitment. Given the

modest additional costs of compiling and inserting county-level statistics

into the recruitment letters, the pro-social messaging approach appears

to be a highly cost-effective strategy. In NC, with about 16,000 primary

care providers, the estimated effect of prosocial messaging would trans-

late to about 66 additional providers responding to the invitation. Under

fairly optimistic assumptions, if even half of this group receives a waiver

and treats the initial 30 allotted patients, this would result in 989 addi-

tional people receiving OUD treatment for the modest cost of adding

pro-social information to the invitation. Even if funding is not available

for provider participation, pro-social messaging without mention of

compensation provided a 27% greater response rate than control arm

letters that omitted pro-social messaging.

The effects of pro-social messaging and the joint pro-social

messaging and compensation letter are both relatively large for

“nudging” generally. A recent systematic review of the nudging

interventions—defined as any change to the choice architecture

designed to alter behavior without forbidding any options or signifi-

cantly changing economic incentives—found that the median effect

size in any context was 21% overall and 21% in the area of

health.33 The finding of complementarity between pro-social mes-

saging and financial compensation is also a unique contribution to

the literature on nudging as few studies have explored the interac-

tion of different types of nudges or the interaction of nudging with

more traditional economic incentives. While we are unaware of

existing experiments testing the interaction of pro-social nudges and

financial compensation, our findings are in line with theoretical find-

ings suggesting that effects may be larger for policies doing both as

they affect different types of individuals.34

Another important finding from this study was the difference in

the response to recruitment approaches by provider types. NPs and

PAs both responded at higher levels in the control arm than did physi-

cians. NPs were much more responsive to both pro-social messaging

approaches than were physicians. The differences in the response to

the different messaging approaches between NPs and PAs are strik-

ing. Both are advanced practitioners who were much more recently

granted authority to prescribe office-based outpatient treatments for

OUD through CARA in late 2016. We had hypothesized that this

would create a greater demand for additional training and support for

both types of providers, given that many had completed professional

training prior to the implementation of this expanded authority. How-

ever, only NPs exhibited substantially higher response rates to the

ECHO learning collaborative invitations as well as greater response to

pro-social messaging in recruitment letters. While our study does not

allow us to examine the reason for difference, the orientation of nurses

toward more holistic rather than disease-based care may be one of the

factors driving this difference.35 Another difference may be related to

the relative professional independence NPs enjoy beyond that which

is afforded to PAs. While this study did not test or account for those

professional scope of practice or any actual or perceived practice ori-

entation variances, the difference in response by these two categories

of mid-level professionals was notable and may deserve further inves-

tigation. Other research has found higher rates of waiver participation

among NPs than PAs and substantial variation by provider characteris-

tics such as gender and race.22 The difference is unlikely to be driven

by the opportunity costs of participation in the learning collaborative,

since the median incomes for PAs are similar to those for NPs.36

In April 2021, the Department of Health and Human Services

confirmed a process to waiving the training required to prescribe

buprenorphine to fewer than 30 patients with opioid use disorder. This

policy is considerably weaker than the elimination of the “x-waiver,”
which has been a goal of policy advocates for years may be one impor-

tant step toward the expansion of treatments available to individuals

with OUD. The removal of the training requirement does not mitigate

the need for additional supports for providers newly prescribing MOUD,

such as through the learning collaborative approach used in this study.

These results should be interpreted in light of several limitations.

This study reports the results from one state and may not be generaliz-

able to other states. The target lists of NC providers may have omitted

providers without active email addresses or may otherwise be incom-

plete. Response rates were low but likely would have been higher if

we had been able to limit the sample to those providers with interests

in treating people with OUD. Responses rates to unsolicited emails

have been shown in other settings to also be low, ranging from 6.1%

to 44% for surveys, which require a substantially lower time commit-

ment than participation in an ongoing learning collaborative.37,38

We believe this is the largest experiment of provider recruitment

approaches to enhance the workforce able to address the opioid crisis
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ever conducted. The findings from this study should be useful to other

states attempting to increase participation in training and possibly for

other provider recruitment contexts.
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