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ABSTRACT
Background:  Medications for opioid use disorder (MOUD) are the gold standard. However, 
significant barriers limit their use in the primary care setting, including limited knowledge of the 
medications and stigmatizing attitudes. In this study, we assess knowledge levels among primary 
care-aligned professionals (PCPs) currently in practice, and whether knowledge of MOUD is 
associated with stigma and treatment attitudes.
Participants and methods:  Using rosters from the state of Ohio licensing boards, we surveyed 
403 physicians, nurse practitioners, and physician associates in 2022, on the mechanism of 
different MOUD, as well as stigma and treatment attitudes. To assess MOUD knowledge, we 
employed descriptive and bivariate statistics. We fit four linear regression models, which controlled 
for empathy towards patients with OUD and provider demographics to assess the relationship 
between MOUD knowledge and four endpoints: stigma, perceived controllability of opioid use, 
perceived vulnerability to opioid use disorder, and support for abstinence-only treatment.
Results: 43% of participants correctly identified the mechanism of all 3 medications whereas 13% 
of participants did not identify the mechanism of any MOUD correctly. MOUD knowledge was 
higher among physicians as compared to nurse practitioners and physician associates. Lower 
MOUD knowledge was associated with more negative attitudes towards patients with OUD and 
MOUD treatment.
Conclusion:  Expanding access to MOUD treatment requires a trained and willing health-care 
professional (HCP) workforce. Our findings highlight considerable variation in clinician knowledge 
of MOUD and suggest that knowledge levels are also related to negative attitudes towards 
patients with OUD and MOUD. Training interventions that increase knowledge, as well as focus 
on stigma reduction, are critical for reducing the longstanding treatment gap for opioid use 
disorder.

Introduction

In 2017, the Department of Health and Human Services 
declared that the opioid epidemic was a public health 
emergency, underscoring the tremendous morbidity 
and loss of life associated with opioid use [1]. 
Overdoses have increased more than five-fold since 
1999 [2], and remain a leading cause of injury-related 
death in the US [3]. Beyond overdose, injection opioid 
use has contributed to growing rates of HIV, hepatitis 
C virus infection, endocarditis, and skin and soft tissue 

infections. These infectious complications have exacted 
a substantial toll on the health care system [4].

Treatment for OUD is effective and reduces overdose 
risk, decreases infectious disease transmission, and 
improves social and economic outcomes [5]. Medications 
for opioid use disorder (MOUD), including buprenor-
phine, methadone, and naltrexone, are considered the 
gold standard in treatment [6], each with advantages 
for different patient populations. MOUD reduce opioid 
use and help retain patients in treatment; but only 1 

© 2024 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group
CONTACT Berkeley Franz  franzb@ohio.edu  Heritage College of Osteopathic Medicine, Irvine 210, Ohio University, Athens, OH 45701-2979

https://doi.org/10.1080/07853890.2024.2399316

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original work is properly cited. The terms on which this article has been published allow the posting of the 
Accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 29 September 
2023
Revised 4 April 2024
Accepted 9 April 2024

KEYWORDS
Opioid-related disorders; 
buprenorphine; training; 
primary care; methadone; 
addiction

http://orcid.org/0000-0001-7067-763X
mailto:franzb@ohio.edu
https://doi.org/10.1080/07853890.2024.2399316
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/07853890.2024.2399316&domain=pdf&date_stamp=2024-9-4


2 H. PISCALKO ET AL.

out of 10 patients with OUD successfully accesses 
MOUD [7]. Overall, the estimated gap between treat-
ment need and capacity in the US is between 1 and 1.4 
million people [8].

Factors at the patient, clinician, and system levels 
interact to foster the underuse of MOUD [9]. 
Longstanding regulation of buprenorphine and meth-
adone has contributed to significant stigma among 
both patients and health-care professionals. One of 
the most intractable challenges with increasing MOUD 
access is the availability of health-care professionals 
(HCPs) who are willing to prescribe MOUD, especially 
clinicians in primary care-aligned fields [10–13]. 
Because training in addiction medicine remains vari-
able and generally limited in health professions educa-
tion [14,15], many providers do not have the 
knowledge, experience, and confidence to effectively 
screen and diagnose opioid use disorder, and initiate 
MOUD [16–18]. Because of these barriers, many 
patients with OUD remain underserved and unable to 
access evidence-based treatment.

In qualitative studies, a lack of knowledge about 
OUD treatment is commonly cited as a barrier to 
MOUD prescribing among HCPs, but the extent of 
OUD knowledge among existing health care providers 
has rarely been examined quantitatively and whether 
limited knowledge is associated with negative atti-
tudes has not been fully examined in the context of 
MOUD. For example, limited education may contribute 
to stereotypes about OUD and MOUD, including beliefs 
that OUD is a simply a bad choice and that MOUD 
substitutes one drug for another which may limit will-
ingness to prescribe MOUD [19–21].

Increasing knowledge is among the most common 
strategies tested for improving negative attitudes 
towards stigmatized groups [22,23]. The theorized 
mechanism for changing attitudes through educational 
interventions is that with greater knowledge, individu-
als will rely less on negative stereotypes when forming 
attitudes about a stigmatized group or treatment [24]. 
Much of the literature on knowledge and stigma 
comes from mental health research which has demon-
strated that improving knowledge on mental health 
conditions, through educational initiatives such as 
Mental Health First Aid, have been associated with 
more positive attitudes towards individuals living with 
stigmatized psychiatric conditions [25,26]. Similarly, 
efforts to frame addiction as a chronic, relapsing brain 
disease and convey that effective treatments exist, 
have been prioritized within health communication 
campaigns to reduce stereotypes about the controlla-
bility of substance use disorders (SUDs) and stigma 
toward patients [27–31].

It is thus plausible that improving knowledge on 
the physiology of opioid use disorder and the mecha-
nisms of MOUD may decrease negative attitudes 
towards this patient population and towards MOUD by 
addressing and reducing reliance on stereotypes. 
Systematic reviews of the literature have found con-
flicting evidence, however, regarding whether increas-
ing knowledge about SUDs may also improve attitudes 
towards patients with OUD and increase support for 
evidence-based treatment [23,32]. Additional research 
is needed, specifically in the context of OUD, to under-
stand whether improved knowledge is associated with 
more positive attitudes. In this study, we aim to 
address this gap by examining knowledge among cur-
rently practicing primary care-aligned providers work-
ing in Ohio, and identifying attitudes associated with 
MOUD knowledge that may be targeted in future 
interventions to increase MOUD prescribing.

Methods

Study population

In late 2022, we surveyed 403 health-care professionals 
currently licensed to practice in Ohio. This study is part 
of a parent study for which we are developing a 
buprenorphine prescribing support program for rural 
primary care professionals in Ohio. We chose to focus on 
Ohio because it is a state heavily impacted by the opi-
oid epidemic [33] and because it is a state with addi-
tional statewide regulation of buprenorphine prescribing 
[34]. Although there are limitations to a single-state 
approach, we elected this design to assess urban–rural 
differences in prescribing within a single state context. 
The statewide survey was the first aim of the parent 
study and eligibility criteria included being an HCP eligi-
ble to prescribe medications such as MOUD, which, in 
Ohio, includes physicians, nurse practitioners (NPs) and 
physician associates (PAs). Because we were most inter-
ested in prescribing in the primary care setting, we 
included family and internal medicine providers, as well 
as HCPs from closely aligned disciplines who were likely 
to interact with patients with OUD, including: obstetrics/
gynecology, emergency medicine, addiction medicine, 
infectious disease, pain medicine, and psychiatry.

Using G*power, we conducted an a priori power 
analysis resulting in a goal of 400 participants to ade-
quately power our regression analyses predicting our 
primary prescribing outcomes and secondary attitudi-
nal outcomes. To increase participation and diversity in 
our sample, we recruited through multiple channels: 1) 
we emailed 20,143 random HCPs, using contact infor-
mation available in the State Board of Medical and 
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Nursing Licensing rosters; 2) we placed public adver-
tisements for participation in medical professional 
society newsletters and listservs in Ohio; and 3) we 
partnered with health professions training programs in 
Ohio to email the survey invitation to alumni.

We closed the survey as soon as possible after 
reaching our a priori goal which resulted in 403 com-
plete responses. Incomplete responses were removed 
using listwise deletion. Because we do not know the 
total number of invitations sent, it is not possible to 
calculate a response rate. Even among the known 
email invitations sent to the HCPs in the state medical 
licensing board roster, the percentage of emails opened 
ranged from 31.2% to 60.2% with each send. We sent 
two reminder emails approximately 3 and 7 days after 
the original email invitation. After sending out invita-
tions in batches, our survey was in the field for approx-
imately 2.5 months, closing in late December 2022. A 
total of 659 participants began the survey and 403 
completed all items (62% completion rate). We pro-
vided a $20 Amazon gift card to all participants com-
pleting the survey. To maintain anonymity, participants 
were redirected to a second survey to provide an email 
address to which to send the gift card. The study was 
approved by the Ohio University internal review board 
(22-X-74), and all respondents provided electronic 
informed consent prior to participation. The study 
adhered to the principles of the Declaration of Helsinki.

Data and measures

The survey contained primarily closed-ended ques-
tions on the mechanisms of different MOUD, attitudes 
towards patients with OUD and MOUD treatment, as 
well as demographic characteristics. We had five pri-
mary outcomes. The first outcome was correctly iden-
tifying the pharmacological mechanism of action for 
three common MOUD: methadone, buprenorphine, 
and naltrexone. We measured these using 4-item 
multiple-choice questions with one correct answer and 
three distractors. Participants indicated whether each 
option was true or false. We also created a composite 
variable measuring the percentage of the three MOUD 
that were correctly identified.

We next explored whether our first primary out-
come, MOUD knowledge, predicted four additional out-
comes: attitudes towards patients with OUD, including 
explicit bias or stigmatized attitudes toward patients 
with OUD; belief that patients are responsible for their 
addiction; belief among HCPs that they are not vulner-
able to addiction; and support for recovery without 
medication. Stigmatized attitudes were measured using 
a previously validated 8-item measure [35], with five 

response options ranging from (1) strongly disagree to 
(5) strongly agree, which showed strong internal consis-
tency using Cronbach’s alpha (α = 0.80). Controllability 
was measured using a four-item scale of beliefs about 
whether patients are in control of or are responsible for 
their addiction, with five response options ranging 
from (1) strongly disagree to (5) strongly agree (α = 
0.72). The scale was previously adapted for a study on 
opioid use disorder, and was originally used to measure 
beliefs about control for people who inject drugs 
[36,37]. The vulnerability item measured HCP beliefs 
about their own vulnerability to opioid use disorder (α 
= 0.80), with five response options ranging from (1) 
strongly disagree to (5) strongly agree [36]. Because 
fostering empathy towards patients with OUD is often 
the focus of education on OUD, we also controlled for 
empathy to help isolate the relationship between 
knowledge about the mechanisms of MOUD and neg-
ative attitudes. We measured empathy using a previ-
ously validated scale of empathy towards patients with 
OUD [38]. This six-item measure (α = 0.93) asked partic-
ipants to indicate the extent to which they felt various 
responses toward patients with OUD (e.g. sympathetic, 
warm), on a five-point response scale ranging from (1) 
not at all to (5) extremely. Demographic items included 
sex, age, training credentials, area of practice, rural/
urban location [39], previous receipt of the X-waiver, 
and the average number of hours worked per week.

Analysis

To assess the first endpoint in our sample, MOUD 
knowledge, we employed descriptive and bivariate sta-
tistics to characterize the percent of HCPs able to cor-
rectly identify each MOUD mechanism of action, by 
both provider type and area of practice. For our 
remaining four endpoints, we assessed the impact of 
HCP prescribing knowledge on attitudes towards 
patients with OUD and toward MOUD. We fit four lin-
ear regression models for each primary outcome, con-
trolling for empathy towards patients with OUD and 
provider demographics. These models identify the 
expected change in each primary outcome when 
knowledge changes by one unit, holding all other vari-
ables constant [40]. All statistical analyses were con-
ducted using Stata 15 [41].

Results

Descriptive and bivariate analyses

An examination of provider demographics indicated 
that 30% (n = 121) of participants were NPs; 43% 
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(n = 174) worked as physicians; and 27% (n = 109) were 
PAs (Table 1). Approximately 61% (n = 245) were female; 
82% (n = 330) were White; and the average age of 
respondents was 42.3 years old (SD = 12.0). Participants 
worked an average of 41.3 h per week (SD = 13.1). 
Further, 54% (n = 285) of participants worked in family 
medicine, with the remaining in other primary 
care-aligned disciplines.

Approximately 67% (n = 285) of participants cor-
rectly identified the mechanism of methadone, which 
was the MOUD most often correctly identified (Table 2).  
The mechanism of buprenorphine was the least com-
monly identified at 60% (n = 256), and naltrexone was 
correctly identified 64% (n = 272) of the time. Only 
43% of participants correctly identified the mechanism 
of all 3 medications and 13% (n = 57) of participants 
did not identify the mechanism of any MOUD correctly.

Of the three types of health care providers eligible 
to prescribe, NPs correctly identified the mechanism of 
each type of medication least often. Only 35% of NPs 
correctly identified all three medications, compared to 
41% of PAs and 51% of physicians. In a chi-squared 
test, these differences were statistically significant 
(Χ2

(402)=10.09, p < 0.01, φc=0.16). Moreover, 54% of NPs 
correctly identified the mechanism of buprenorphine, 
compared to 57% of PAs and 71% of physicians 
(Χ2

(402)=10.30, p < 0.01, φc=0.16). Sixty percent of NPs 
identified the mechanism of methadone correctly, as 
compared to 63% of PAs and 76% of physicians 
(Χ2

(402)=10.77, p < 0.01, φc =0.16). Finally, 47% of physi-
cians identified the mechanism of naltrexone correctly, 
as compared to 27% of NPs and 26% of PAs, but these 
differences were not statistically significant (Χ2

(402)=3.92, 
p = 0.14, φc = −0.10).

The percentage of participants correctly identifying 
the mechanism of MOUD also varied by training spe-
cialty (Figure 1). Pain management and addiction med-
icine providers were the most likely to correctly identify 
the mechanism of all three medications, at 80% (n = 5) 
and 78% (n = 56) of participants, respectively. 
Emergency Medicine and Obstetrics/Gynecology pro-
viders were the least likely to identify the mechanism 
of all three correctly, at 37% (n = 24) and 30% (n = 88), 
respectively. Participants who previously received an 
X-waiver were more likely to correctly identify all 3 
medications (p < 0.01). 57% (n = 120) of participants 
with an X-waiver correctly identified all 3 medications 
versus 30% (n = 63) of participants without an X-waiver. 
No significant differences in knowledge emerged for 
participants practicing in rural versus urban counties 
in Ohio.

Multivariable regression

After controlling for provider characteristics and empa-
thy toward patients with OUD, less medication knowl-
edge was associated with more negative attitudes 
towards patients with OUD and MOUD treatment 
(Table 3). Participants who correctly identified the 
mechanism of all three MOUD had significantly lower 
bias towards patients with OUD (b = −0.18, 95% CI: 

Table 1. D escriptive statistics for study variables.
Scale or range

Variables Mean SD Min Max

Knowledge of all 3 
medications

0.43 0.50 0 1

Buprenorphine 
knowledge

0.60 0.49 0 1

Methadone knowledge 0.67 0.47 0 1
Naltrexone knowledge 0.64 0.48 0 1
Bias/stigma 2.04 0.70 1 5
Controllability 2.29 0.74 1 5
Vulnerability 3.43 0.84 1 5
Abstinence-based 

recovery
2.58 1.03 1 5

Rural location 0.21 0.41 0 1
Years in job 17.78 11.57    1  35 
Work hours 41.31 13.14    0  100 
Female  0.61 0.49 0 1 
Age (M ± SD)  42.43 11.96    25  75 
Physician assistant  0.27 0.44 0  1 
Nurse practitioner  0.30 0.46 0  1 
Physician  0.43 0.50  0  1 
Receipt of X-waiver  0.48 0.50 0  1 

SD: standard deviation; Min: minimal value; Max: maximum value.

Table 2.  Percent correctly identifying each medication 
(n = 403).

% of 
sample

All 3 
correct

Bup 
correct

Methadone 
correct

Naltrexone 
correct

All 100% 43.3% 60.2% 67.1% 64.0%
Provider type
Nurse 

practitioner
30.0% 34.7%** 53.7%* 59.5%* 59.5%

Physician 
associate

27.0% 41.3% 56.9% 63.3% 62.4%

Physician 43.1% 52.9%** 70.7%** 76.4%** 70.1%*
Specialty
Family 

medicine
54.2% 40.4% 56.1% 66.1% 61.7%

Addiction 
medicine

10.7% 78.0%*** 88.0%*** 86.0%** 84.0%**

Emergency 
medicine

16.8% 36.8% 58.8% 55.9% 58.8%

Infectious 
disease

2.9% 46.2% 69.2% 61.5% 69.2%

Internal 
medicine

17.5% 48.7% 62.8% 73.1% 70.5%

Obstetrics/
gynecology

4.6% 30.0% 65.0% 75.0% 51.3%

Pain medicine 1.0% 80.0% 80.0% 80.0% 80.0%
Psychiatry 5.5% 52.2% 65.2% 65.2% 78.3%
Training
Previously 

X-waivered
48% 57%*** 72%*** 72%* 75%***

Practice location
Rural 21% 45% 57% 65% 67%
Urban 79% 44% 63% 68% 64%
*p < 0.05, **p < 0.01, ***p < 0.001.
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−0.30, −0.07). In addition, participants who correctly 
identified the mechanism of MOUD were significantly 
less likely to believe that opioid use was a choice or 
controllable (b = −0.14, 95% CI: −0.29, −0.01); and to 
believe they personally could not become addicted to 
opioids (b = −0.22, 95% CI: −0.39, −0.06). Finally, 
MOUD knowledge was associated with lower confi-
dence in non-MOUD treatment strategies, including 
abstinence-only treatment programs and mutual sup-
port groups alone (b = −0.27, 95% CI: −0.48, −0.07).

Discussion

We found considerable variation in knowledge of 
MOUD among currently active health care professionals 
in Ohio. Of the three medications used to treat OUD, 
participants least often identified the mechanism of 
action for buprenorphine correctly. This finding is 
important given efforts to expand buprenorphine 

access in outpatient treatment settings and particularly 
primary care [42–44]. Limited knowledge on buprenor-
phine may be an important barrier to overcome to 
increase adoption among HCPs. Overall, fewer than half 
of HCP participants could identify all three medications 
correctly. These findings suggest that existing training 
on MOUD prescribing is insufficient [17,45].

We also found significant variation in who held accu-
rate knowledge of MOUD. When comparing all three 
types of eligible MOUD prescribers, NPs were the least 
likely to correctly identify each type of medication. NPs 
play a vital role in expanding MOUD access as they are 
a rapidly growing group of HCPs and often provide pri-
mary care in rural and underserved areas [46]. Although 
there are critical knowledge gaps for currently practic-
ing HCPs of all provider types, there may be a unique 
opportunity to expand education on OUD for NPs. 
Future research should work to adapt training interven-
tions to engage different types of MOUD prescribers.

Figure 1.  Percent of health-care professionals correctly identifying MOUD by specialty.

Table 3.  Multivariable regression results of the association between medication knowledge and treatment attitudes.

n = 403

Bias  Controllability  Vulnerability Abstinence-based recovery 

Coef. SE 95% CI Coef. SE 95% CI Coef. SE 95% CI Coef. SE 95% CI

Unadjusted
Knowledge −0.29*** 0.06 −0.38, −0.15 −0.21** 0.07 −0.35, −0.06 −0.30*** 0.08 0–0.46, 0–0.13 −0.28** 0.10 −0.48, −0.08
Adjusted
Knowledge −0.18** 0.60 −0.30, −0.07 −0.14* 0.07 −0.29, −0.00 −0.22* 0.60 −0.30, −0.07 −0.27* 0.12 −0.50, −0.07
NP 0.27 0.77 −0.12, 0.18 0.16 0.09 −0.03, 0.34 0.14 0.77 −0.12, 0.18 0.11 0.14 −0.16, 0.40
PA −0.029 0.77 −0.18, 0.12 0.11 0.09 −0.08, 0.29 −0.09 0.77 −0.18, 0.12 0.21 0.14 −0.06, 0.50
Female −0.24*** 0.66 −0.37, −0.11 −0.28** 0.08 −0.44, −0.12 −0.04 0.66 −0.37, −0.11 −0.25* 0.12 −0.50, −0.02
Age  −0.00 0.00 −0.01, 0.00 −0.01 0.00 −0.01, 0.00 −0.00 0.00 −0.01, 0.00 −0.01 0.00 −0.02, 0.00
Empathy  −0.38*** 0.03 −0.44, −0.32 −0.20*** 0.04 −0.27, −0.13 −0.16*** 0.03 −0.44, −0.32 0.02 0.05 −0.09, 0.12
Hours/Week −0.00 0.00 −0.01, 0.00 −0.00 0.00 −0.01, 0.00 −0.00 0.00 −0.01, 0.00 −0.00 0.00 −0.01, 0.01
Cons    3.9 0.22 3.47, 4.34 3.6 0.27 3.06, 4.14 4.17 0.32 3.54, 4.80 3.3 0.40 2.54, 4.10
*p < 0.05; **p < 0.01; ***p < 0.001.
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Health-care professional knowledge of MOUD also 
varied by specialty. Family medicine providers were 
the least likely to identify the mechanism of buprenor-
phine correctly. This finding is significant, given the 
potential for buprenorphine prescribing in primary 
care to help address the profound MOUD access gap 
[47,48]. OB/GYN providers also less often identified all 
three medications correctly. Lack of knowledge among 
OB/GYN providers may limit evidence-based treatment 
for individuals with perinatal opioid use, a significant 
public health concern associated with adverse mater-
nal and fetal outcomes [49].

Emergency medicine providers also had lower 
scores across all three medications, an important find-
ing given that hospital visits are considered a critical 
window for initiating MOUD [50]. A number of 
evidence-based treatment models, often called transi-
tional opioid programs, have been developed within 
emergency departments that aim to begin MOUD and 
link patients to ongoing treatment in the community 
[51], but limited MOUD knowledge among emergency 
medicine providers may limit the successful scale-up 
of these programs. Unsurprisingly, pain management 
and addiction medicine providers were the most likely 
to identify buprenorphine, methadone, and naltrexone 
correctly.

Importantly, lower knowledge related to MOUD 
among participants was also significantly and posi-
tively associated with a range of negative attitudes 
toward MOUD treatment and patients with OUD, even 
after controlling for provider characteristics and gen-
eral empathy toward patients with OUD. HCPs with 
higher knowledge scores were less likely to view OUD 
as controllable or a result of poor decision-making; 
were less likely to hold stigmatizing views of patients 
with OUD; were more likely to believe that they could 
be vulnerable to addiction themselves; and were less 
likely to prefer OUD treatment that did not include 
medication.

Previous studies have demonstrated that improving 
knowledge can decrease stigma. One potential mecha-
nism for this effect is that knowledge improvement 
reduces reliance on harmful stereotypes, and as a 
result, improves attitudes. In the context of OUD, 
improved knowledge about the mechanisms of MOUD 
could dispel stereotypes about individuals with OUD 
being responsible for their addiction and provide evi-
dence that OUD is a chronic brain disease. Improved 
knowledge of MOUD mechanisms could also reduce 
stereotypes about medication treatment. For example, 
understanding the differences between the three types 
of MOUD and more familiar opioid agonists used to 
treat pain and disproportionately contributed to the 

opioid epidemic [52,53] could combat common misper-
ceptions about MOUD. For example, persistent stereo-
types include that MOUD just substitute one drug for 
another [16,54], are unsafe [16,55], and do not truly 
constitute recovery as MOUD treatment does not 
require abstaining from all substances [54]. Although 
our findings do not allow for causal interpretation, the 
association between knowledge and attitudes toward 
OUD and MOUD warrants future research to develop 
and test implementation strategies to improve both 
knowledge of and attitudes towards MOUD.

Public health implications

These findings have implications for patients with OUD 
and their ability to access sufficient healthcare and 
treatment services. Our results suggest that for many 
HCPs, current training is not adequate to correctly 
identify the mechanism of MOUD. Given that improv-
ing knowledge is a critical step to increasing prescrib-
ing [17], these findings suggest that additional training 
is warranted not only in health professions educational 
settings, but across the career course. Importantly, par-
ticipants with low knowledge of MOUD were also 
more likely to hold stigmatizing attitudes towards 
patients with OUD; were more likely to view addiction 
as a choice; and were more likely to prefer abstinence 
or mutual support groups for opioid use disorder 
treatment as compared to MOUD.

Importantly, existing studies provide some evidence 
that educational interventions are related to increased 
buprenorphine prescribing [56–58]. Our results sug-
gest that one possible explanation for improvement is 
that increasing knowledge also reduces negative atti-
tudes towards patients with OUD and toward MOUD. 
Because our data are cross-sectional, it is not possible 
to say whether improved training led to less stigmatiz-
ing attitudes, or whether individuals with more posi-
tive attitudes toward OUD and MOUD were more likely 
to pursue additional training. Regardless, future train-
ing interventions should include both knowledge-based 
training to increase confidence with using different 
MOUD and content to reduce stigma, such as facilitat-
ing contact with patients with opioid use disorder 
given the evidence that both are important for improv-
ing willingness to prescribe buprenorphine [17]. Our 
findings build on previous literature as it demonstrates 
the need to further equip HCPs with the knowledge 
and skills to effectively work with and treat patients 
with OUD [59]. Findings from the current study can 
also aid in those efforts by identifying the specific sub-
groups of HCPs who might benefit the most from tai-
lored training or other interventions.
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Limitations

Although we drew from a larger sample (n = 403) than 
what was used in previous studies, our participants 
were all HCPs from Ohio, which limits generalizability to 
other regions, especially because Ohio has been dispro-
portionately affected by opioid overdoses [60,61]. 
Additionally, we collected survey responses via an anon-
ymous, online questionnaire. Although this approach is 
convenient and can help limit social desirability bias, we 
did not use a probability sampling approach and our 
sample could have included participants who have 
stronger views on treating opioid use disorder and were 
thus motivated to take the survey. Further, participants 
from some specialties were underrepresented in our 
sample, particularly pain management and infectious 
disease which is important given the high level of con-
tact between these HCPs and patients with OUD [62,63]. 
Finally, although providers were compensated $20 for 
participation in our study, it may have been too low to 
incentivize them, given their median salaries.

Conclusion

Ensuring access to MOUD treatment is critically import-
ant and requires a trained and willing HCP workforce to 
prescribe these medications. Our findings highlight 
considerable variation in clinician knowledge of MOUD 
and suggest that knowledge levels are also related to 
negative attitudes towards patients with OUD and 
MOUD. Future training interventions should be tailored 
to learners in different settings (health professions edu-
cation and providers already in practice), as well as to 
advanced practice providers who make up a large part 
of the workforce in certain regions of the United States. 
Training interventions that increase knowledge as well 
as focus on stigma reduction are critical for reducing 
the longstanding treatment gap for opioid use disorder.
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