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Opioid use disorder (OUD) and overdose deaths are a public health crisis. One
contributing factor is stigma towards people who use opioids. We developed and
conducted a public-facing, half-day educational event designed to challenge
misperceptions about OUD from a contemporary neuroscience perspective.
Participants engaged with three different resources on the neurobiology of
addiction, and, at the end of the event, they rated its effectiveness. We also
collected and compared pre- and post-event composite OUD stigma scales.
Participants rated our approach and the overall event as highly effective.
Additionally, OUD stigma scores were lower immediately following the event,
and this decrease was primarily driven by decreased internalized stigma. Here, we
demonstrate an effective proof-of-concept that an accessible, public-facing,
neuroscience education event may reduce OUD stigma in the community.
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Introduction

North America is in the midst of an overdose crisis, with fatal
opioid overdoses reaching over 75,000 per year in 2020 (1) and
rising. This crisis has had devastating effects across socioeconomic
groups, with disproportionate impacts on historically marginalized
communities due to inequitable systems of care (2). There is an
urgent need for interventions that address opioid use disorder
(OUD) not only with patients and their family members, but also
in the broader community.

Multiple factors have contributed to the current crisis, including
the proliferation of synthetic opioids, limited access to evidence-
based interventions for OUD, and social determinants of health.
Another key contributor is stigma, defined as the association of
negative characteristics or stereotypes against individuals labeled as
belonging to a particular group (3). Stigma towards people who use
drugs, in large part the legacy of moral conceptualizations that
invite blame and prejudice towards the user, can become
particularly insidious when these stigmatized beliefs become
internalized as part of a self-narrative (4). For individuals with
OUD, internalized negative beliefs may limit their engagement with
healthcare systems (5, 6), leading to poorer treatment outcomes.
Similarly, externalized stigma among clinicians, especially those
without specialty training in substance use disorders (SUDs), may
prevent them from implementing evidence-based approaches if
they subconsciously blame patients or otherwise misunderstand
SUDs, treatment, and recovery (7, 8). In the general population,
increased stigma towards people who use opioids is associated with
lower levels of support for addiction services (9). Despite this,
relatively few studies have directly tested the impact of internalized
or perceived stigma on treatment outcomes in OUD patients (10).

One approach to addressing stigma is to combat ignorance and
fear with understanding and hope - as has happened in other branches
of medicine, such as cancer (11). For many years, our understanding of
the biology of SUDs was limited by available scientific approaches.
Modern neuroscience has enabled a robust understanding of addiction:
how both genetic and environmental factors can translate into
vulnerability or resilience through shared neurobiological pathways.
These insights have, in part, led to an evolution in explanatory theories
of addiction - from a disease of moral failure to one influenced by
neuroadaptation and biology (12, 13). As our understanding of
addiction shifts, an opportunity exists for educational interventions
that harness these new findings in a way that can decrease stigma and
enhance engagement with treatment. While there have been a small
number of studies on various methods to decrease stigma related to
addiction (14), to our knowledge there have been no studies evaluating
the effect of neuroscience education on OUD stigma.

To this end, we designed a public-facing educational
intervention that was rooted in principles of adult learning. We
piloted the approach in a community sample that included
individuals with lived experience, family members, and health
care providers. While our event was open to all members of the
general public, we reasoned that these groups constitute critical
stakeholders in any intervention aimed at addressing OUD stigma.
Our primary objective was to determine the feasibility and
effectiveness of our event. We compared pre- and post-event
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stigma scores retrospectively to assess the impact on
participant attitudes.

Methods
Event recruitment and setting

The 3-hour educational event was held on March 20““, 2023 at
the University of Alberta in Edmonton, Canada. Participants were
recruited via flyers in the local area (posted on the University of
Alberta campus and at clinical sites in Edmonton), outreach to
community organizations (e.g., Moms Stop the Harm, Families
supporting Adults with Mental Illness [FAMI]), and posts on social
media. We advertised that we were developing an educational
program on OUD and wanted feedback from people with lived
and living experience, family members, and the broader public.
Following standards for community engagement, participants were
compensated for their time (with a 100 CAD gift card) and
breakfast and lunch were provided. Participants were informed
that their feedback would be used for quality improvement.

Educational event design and description
of intervention

The program was designed around principles of adult learning
theory: using experiential learning approaches, facilitating
differentiation (consistent with a constructivist model), leveraging
social connection among participants, and incorporating formative
assessment tools (15, 16). While we focused on neuroscience
resources, our event offered a holistic message of hope and
recovery. This was accomplished both via messaging from the
facilitators during the event and in the neuroscience resources
themselves, which specifically mentioned that existing treatments
work and that recovery is always possible. The neuroscience resources
were additionally designed according to best practices of effective
scientific communication (e.g., using narrative approaches to make
content broadly accessible, connecting content to real-world
scenarios of lived experience, and attending to data visualization).
We crafted three vignettes centered around OUD (see Supplementary
Methods for full vignettes) meant to create personal moments of
charged, affective salience for the reader.

Participants were assigned to five breakout rooms of ~10
participants with 2-3 facilitators per room. For each of the three
vignettes (Figure 1A) participants worked in groups of 2-3 to discuss
their initial responses to the scenario, review a neuroscience-focused
educational resource, and then reflect on how the resource might
change the way they thought about the scenario. The resources were
crafted to highlight core questions — and misconceptions - relating to
OUD: 1) a video on genetic and environmental contributions to risk
(17); 2) a short article on long-term affective changes that contribute
to return to opioid use after abstinence (18); and 3) a video on the
contribution of negative affective states to opioid use (19). Following
each small group activity there was a brief full group discussion with
summary of key themes.
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FIGURE 1

Design of a neuroscience-focused educational event and its perceived effectiveness and impact on stigma scales related to opioid use disorder
(OUD). (A) Flowchart outlining the organization of the program. (B) Data on the perceived effectiveness of the approach and the overall experience
of the event, rated on a Likert scale which was numerically converted for graphical representation as follows: Extremely effective = 5; Very effective
= 4; Moderately effective = 3; A little effective = 2; Not at all effective = 1. Graphs show smoothed violin plots with black bars indicating median
response. (C) Pre- and post-event ratings for composite OUD stigma score: Z=-2.74, W=-240, p=0.006 (primary hypothesis tested at «.=0.05).
Graph shows mean + SEM. (D) Pre- and post-event ratings for two summed OUD stigma scale factors (termed externalized and internalized)
identified using exploratory factor analysis (see Suppleemntary Figure S1); Externalized factor (2 questions): Z=-1.44, W=-44, p=0.017; Internalized
factor (3 questions): Z=-2.65, W=-185, p=0.008 (significant when Bonferroni corrected at a=0.025). Graph shows mean + SEM. All stigma scales
were rated on a Likert scale which was numerically converted for statistical analyses as follows: Strongly agree = 5; Agree = 4; Neither agree nor
disagree = 3; Disagree = 2; Strongly disagree = 1. All data were analyzed using Wilcoxon signed-ranks tests with n=37, as the Likert data was not
normally distributed. See Supplementary Table 1 for raw means of pre- and post-event data. Note that the post-event survey was completed
approximately 3-3.5 hours after the pre-event survey, immediately following the conclusion of the educational event.

Data collection

Participants filled out a pre-survey that included: self-
identification of whether they or their family member(s) had lived
experience with addiction and whether they worked in health care
(in order to maintain anonymity and encourage participation, we
minimized the number of questions asked and did not collect any
individually identifying data); five Likert scale questions derived
from the Opening Minds Stigma Scale (20) modified for a
community sample; and open-ended responses to the three case
vignette prompts (see Supplementary Methods for details).

Immediately after the breakout room activities, participants
were asked to complete a survey that included the same questions
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as the pre-survey plus additional questions about the effectiveness of
our approach and their overall experience of the event.

Statistical analyses

Our data analyses were approved by the Research Ethics Board
(REB) at the University of Alberta. We did not perform an a priori
power analysis, though a post hoc analysis revealed that a sample size
of 34 would be sufficient to detect a moderate effect (d=0.05). Likert
scale responses were converted to numerical data. We examined the
correlation between participants’ rating of the effectiveness of
approach and overall experience using a Pearson test. We tested
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internal consistency of the five OUD stigma questions with
Cronbach’s alpha (o0 = 0.75) and performed exploratory factor
analysis given that this scale has been primarily used in healthcare
providers and not the general population. These data were summed to
create a composite OUD stigma score. Our main hypothesis related to
retrospective analysis of OUD stigma scores was that the program
would decrease composite stigma scores (00=0.05). We performed
secondary analyses on the identified factors from the factor analysis
(created by summing questions from each of the factors) and each
stigma question with Bonferroni correction for multiple comparisons
(0=0.025 for factors; =0.01 for each question). We used
nonparametric Wilcoxon signed-rank tests for these analyses. We
examined the change in composite OUD stigma score depending on
group self-identification (by Mann-Whitney U-test) and depending
on ratings of the effectiveness of approach and overall experience of
the event (by one-way ANOVA). We additionally examined whether
ratings of effectiveness of approach or overall experience changed
based on group self-identification (by Mann-Whitney U-test). Data
were analyzed in R v4.0.4 and GraphPad Prism 9.

Results

Participant ratings of effectiveness and
overall experience

Overall, 47 unique participants from the community attended the
event (Figure 1A), and 37 participants completed both the pre- and
post-event formative assessment (78.72%). Amongst participants who
completed both surveys, 16/37 (43.24%) had lived experience with
addiction, 24/37 (64.86%) had a family member with lived experience
of addiction, and 17/37 (45.95%) were employed as a health care
worker. These categories were not mutually exclusive, with 19/37
(51.35%) participants answering affirmatively to >2 of these categories
and 3/37 (8.11%) answering in the negative to all. Participants found
both the approach and the overall experience to be effective
(Figure 1B), and ratings of the effectiveness of our approach and the
overall experience were highly correlated (R* = 0.6492, p<0.0001).

Effect on OUD stigma scores

We performed a retrospective analysis of stigma scores collected
pre- and post-event. Factor analyses of our adapted stigma scale
revealed two factors related to externalized stigma (i.e., towards
others) and internalized stigma (i.e., self-stigma), respectively
(Supplementary Figure S1). For example, the prompt “I struggle
to feel compassion for a person with opioid use disorder” was in the
externalized factor, while “I would see myself as weak if I had opioid
use disorder and could not fix it myself” was in the internalized
factor. This factor structure was consistent with the identified
factors of “Attitude” (similar to externalization of stigma) and
“Disclosure/Help Seeking” (similar to internalization of stigma)
from the Opening Minds Stigma Scale (20).

We found that summed post-event composite OUD stigma
scores were significantly lower compared to pre-event scores
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(Z=-2.74, W=-240, p=0.006) (Figure 1C), despite the observation
that pre-event scores were relatively low in our sample. We next
performed secondary analyses to determine if particular factors or
questions may be driving the decrease in post-event composite
scores. Summed internalized stigma questions identified in the
factor analysis were decreased post-event (Z=-2.65, W=-185,
p=0.008) with no effect on questions related to externalized
stigma (Figure 1D). Raw mean stigma scores decreased for all five
questions (Supplementary Figure S2, Supplementary Table I).
Interestingly, the two largest decreases in individual questions
came on questions related to internalized or self-stigma
(Supplementary Figures S2D, E), though neither met stringent
criteria for statistical significance after correction for multiple
comparisons. Raw Likert scale responses for pre- and post-event
surveys are shown in Supplementary Figure S3.

Effect of group self-identification on
change in composite OUD stigma scores

We tested whether self-identifying as belonging to particular
groups had an effect on the change in composite OUD stigma scores
between pre- and post-event surveys, finding that there were no
differences between participants with and without lived experience
(Supplementary Figure S4A), participants with and without family
member(s) with lived experience (Supplementary Figure S4B), and
health care workers versus non-health care workers (Figure S4C).
Identification with these groups had no effect on ratings of the overall
experience or effectiveness of the event (Supplementary Figures S4D-
F). Additionally, the change in composite OUD stigma scores
between pre- and post-event surveys did not depend on ratings of
the overall experience (Supplementary Figure S4G) or the
effectiveness of our approach (Supplementary Figure S4H).

Discussion

Here we describe a proof-of-concept pilot of a public-facing,
community-level program focused on addressing OUD stigma
using neuroscience education. We designed our intervention with
an explicit focus on adult learning theory (15, 16), utilizing
accessible resources to create interactive learning opportunities.
Given the pilot nature of our event, we were principally interested
in individuals’ experience of the event. Participants viewed both our
approach and the overall event as highly effective (Figure 1B).

We performed a retrospective analysis of survey data to
determine whether our event had an effect of OUD stigma. Many
of the participants had personal experience with addiction, and
stigma scores (particularly for externalized stigma) were relatively
low in our sample. Despite this potential floor effect, mean
composite OUD stigma scores decreased post-event (Figure 1C),
an effect which appeared independent of individuals’ prior
experience with addiction and/or working in health care.
Interestingly, the decrease in OUD stigma scores appears to have
been driven by decreases in internalized or self-stigma (Figure 1D).

Our pilot event and reported results add to the emerging
literature on addressing stigma through educational approaches.
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While some authors have suggested that neuroscience education may
paradoxically increase stigma (21, 22), our results suggest that, at least
in our sample, this was not the case. We hypothesize that this may
have been due to our overall approach, where neurobiological
attributions were incorporated alongside personal vignettes and
messages emphasizing the possibility of recovery. Previous research
has shown that presenting addiction through the lens of different
models or descriptions differentially alters dimensions of stigma
towards people who use drugs (23, 24). Specifically, presenting
addiction as a ‘chronic relapsing brain disorder’ led to lower ratings
of stigmatizing blame, but higher need for continuing care and lower
prognostic optimism (23). Therefore, future research should focus on
a broader range of stigma dimensions that may not have been fully
captured in our brief survey.

There are a number of possible reasons why we observed a
decrease in OUD stigma. First, while we highlighted accessible
neuroscience resources, our event also conveyed a holistic message
of hope that emphasized that effective treatments are available and
that recovery is possible. Similar recovery-oriented interventions
have been shown to reduce internalized stigma in mental illnesses
(25). Additionally, our resources highlighted the combined
influences of genetic factors and environmental stressors, as well
as the importance of addressing modifiable risk factors in recovery.
We speculate that the success of our approach hinged on this
balance between calling attention to critical neuroscientific concepts
while also conveying hope in a recovery-centered way.

We emphasize that our results represent a proof-of-concept
pilot, and as such there are important caveats and limitations. Our
sample size was limited, and the participatory nature of the event
raises the possibility of sampling biases. This likely contributed to
the lower pre-event stigma scores, though we saw a decrease in post-
event scores regardless. We minimized questions on personal
information to decrease barriers to participation, and it is possible
that our intervention had differential effects on specific groups.
Additionally, the exact psychological mechanisms that underlie the
observed decrease in OUD stigma are unclear. Others factors that
may contribute include the impact of increased social support and
connection with other participants with similar backgrounds (26,
27), the above-mentioned hopeful and recovery-oriented message,
and the use of personal stories from those with lived experience,
which have been separately shown to decrease stigma (28).

As this was a community-facing pilot study, future work should
attempt to extend these findings to a broader and more
heterogenous sample, including individuals with higher levels of
baseline stigma. Additionally, though individuals with lived
experience did attend our event, this was explicitly not a clinical
population. Neuroscience education for other chronic illness such
as chronic pain improves functional outcomes (29), and future
studies should directly address whether a similar educational
strategy may alter treatment outcomes in clinical OUD populations.

Conclusions

There are numerous strategies that could help combat the ongoing
overdose crisis, including improved access to evidence-based
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treatments, robust harm reduction approaches, and initiatives to
address underlying social determinants of health. Novel educational
interventions, such as the one outlined in this report, could offer a
powerful additional tool by offering a message of hope and recovery,
decreasing stigma, enhancing engagement with evidence-based
treatments, and facilitating more thoughtful public policies.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Research Ethics
Board (REB) at the University of Alberta. The studies were conducted
in accordance with the local legislation and institutional requirements.
The participants were informed that their de-identified data would be
used to improve the event and would be disseminated.

Author contributions

EK: Conceptualization, Data curation, Formal analysis,
Investigation, Methodology, Writing - original draft, Writing -
review & editing. MA: Conceptualization, Investigation,
Methodology, Resources, Supervision, Validation,
Writing — original draft, Writing - review & editing. AA:
Conceptualization, Investigation, Writing — review & editing. KB:
Conceptualization, Investigation, Writing - review & editing.
JC: Conceptualization, Investigation, Methodology, Writing -
review & editing. AC: Conceptualization, Investigation, Writing —
review & editing. EE: Conceptualization, Investigation,
Writing - review & editing. BH: Conceptualization,
Investigation, Writing - review & editing. MJ: Conceptualization,
Investigation, Writing - review & editing. AJ:
Conceptualization, Investigation, Writing — review & editing. DM:
Conceptualization, Investigation, Writing — review & editing. HP:
Data curation, Investigation, Writing - review & editing. MS:
Conceptualization, Investigation, Writing - review & editing.
JW: Conceptualization, Investigation, Writing - review &
editing. BY: Conceptualization, Investigation, Writing — review
& editing. JY: Conceptualization, Investigation, Writing — review &
editing. DR: Conceptualization, Funding acquisition, Investigation,
Methodology, Resources, Supervision, Writing - original draft,
Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. The NNCI is
funded in part by the Deeda Blair Research Initiative Fund for

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1360356
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Kyzar et al.

Disorders of the Brain through support to the Foundation for the
National Institutes of Health, with additional funding from the
Society of Biological Psychiatry (SOBP) and the American College
of Neuropsychopharmacology (ACNP). EK is supported by a
training grant through the National Institute of Mental Health
(R25 MH086466) and the Leon Levy Fellowship in Neuroscience.
MA is supported by the above-named National Institute of Mental
Health grant (R25 MH086466). AA-A is supported by grants from
the New Frontiers in Research Fund, PRIHS-6, and Mitacs
Accelerate fund. DM-D-L is supported by CASA Mental Health
as the CASA Research Chair. DR is supported by the Alberta Health
Services Chair in Mental Health Research.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

1. Humphreys K, Shover CL, Andrews CM, Bohnert ASB, Brandeau ML, Caulkins
JP, et al. Responding to the opioid crisis in North America and beyond:
recommendations of the Stanford-Lancet Commission. Lancet. (2022) 399:555-604.
doi: 10.1016/S0140-6736(21)02252-2

2. Friedman JR, Hansen H. Evaluation of increases in drug overdose mortality rates
in the US by race and ethnicity before and during the COVID-19 pandemic. JAMA
Psychiatry. (2022) 79:379-81. doi: 10.1001/jamapsychiatry.2022.0004

3. Link BG, Phelan JC. Conceptualizing stigma. Annu Rev Sociology. (2001) 27:363-
85. doi: 10.1146/annurev.soc.27.1.363

4. Luoma JB, Twohig MP, Waltz T, Hayes SC, Roget N, Padilla M, et al. An
investigation of stigma in individuals receiving treatment for substance abuse. Addictive
behaviors. (2007) 32:1331-46. doi: 10.1016/j.addbeh.2006.09.008

5. Chang KC, Lin CY, Chang CC, Ting SY, Cheng CM, Wang JD. Psychological
distress mediated the effects of self-stigma on quality of life in opioid-dependent
individuals: A cross-sectional study. PloS One. (2019) 14:€0211033. doi: 10.1371/
journal.pone.0211033

6. Olsen Y, Sharfstein JM. Confronting the stigma of opioid use disorder-and its
treatment. JAMA. (2014) 311:1393-4. doi: 10.1001/jama.2014.2147

7. Klusaritz H, Bilger A, Paterson E, Summers C, Barg FK, Cronholm PF, et al.
Impact of stigma on clinician training for opioid use disorder care: A qualitative study
in a primary care learning collaborative. Ann Fam Med. (2023) 21:531-S8. doi: 10.1370/
afm.2920

8. Stone EM, Kennedy-Hendricks A, Barry CL, Bachhuber MA, McGinty EE. The
role of stigma in U.S. primary care physicians' treatment of opioid use disorder. Drug
Alcohol Depend. (2021) 221:108627. doi: 10.1016/j.drugalcdep.2021.108627

9. Pyra M, Taylor B, Flanagan E, Hotton A, Johnson O, Lamuda P, et al. Support for
evidence-informed opioid policies and interventions: The role of racial attitudes,
political affiliation, and opioid stigma. Prev Med. (2022) 158:107034. doi: 10.1016/
j.ypmed.2022.107034

10. Crapanzano KA, Hammarlund R, Ahmad B, Hunsinger N, Kullar R. The
association between perceived stigma and substance use disorder treatment
outcomes: a review. Subst Abuse Rehabil. (2019) 10:1-12. doi: 10.2147/SAR

11. Else-Quest NM, Jackson TL. Cancer stigma. In: Corrigan P, editor. The Stigma of
Disease and Disability. American Psychological Association, Washington, DC (2014).
p. 165-82.

12. Hyman SE. The neurobiology of addiction: implications for voluntary control of
behavior. Am J Bioethics. (2007) 7:8-11. doi: 10.1080/15265160601063969

13. Frank LE, Nagel SK. Addiction and moralization: The role of the underlying
model of addiction. Neuroethics. (2017) 10:129-39. doi: 10.1007/s12152-017-9307-x

14. Livingston JD, Milne T, Fang ML, Amari E. The effectiveness of interventions for
reducing stigma related to substance use disorders: a systematic review. Addiction.
(2012) 107:39-50. doi: 10.1111/j.1360-0443.2011.03601.x

Frontiers in Psychiatry

10.3389/fpsyt.2024.1360356

The reviewer EP declared a shared affiliation with the author MJ
to the handling editor at the time of review.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.
1360356/full#supplementary-material

15. Bransford JD, Brown AL, Cocking RR. How people learn. Washington, DC:
National academy press (2000).

16. Handelsman J, Ebert-May D, Beichner R, Bruns P, Chang A, DeHaan R, et al.
Education. Sci teaching. Science. (2004) 304:521-2. doi: 10.1126/science.1096022

17. Jam Jar - Opioid Use Disorder. National Neuroscience Curriculum Initiative
(2022). Available at: https://vimeo.com/706154349.

18. Bommersbach T, Ross DA, De Aquino JP. Perpetual hunger: the neurobiological
consequences of long-term opioid use. Biol Psychiatry. (2020) 87:e1-3. doi: 10.1016/
j.biopsych.2019.10.007

19. Kyzar EJ. The hidden side of addiction. In: This Stuff is Really Cool. National
Neuroscience Curriculum Initiative (2022). Available at: https://nncionline.org/course/
dr-evan-kyzar-the-hidden-side-of-addiction/.

20. Modgill G, Patten SB, Knaak S, Kassam A, Szeto AC. Opening Minds Stigma
Scale for Health Care Providers (OMS-HC): examination of psychometric properties
and responsiveness. BMC Psychiatry. (2014) 14:120. doi: 10.1186/1471-244X-14-120

21. Buchman DZ, Illes J, Reiner PB. The paradox of addiction neuroscience.
Neuroethics. (2011) 4:65-77. doi: 10.1007/s12152-010-9079-z

22. Lie AK, Hansen H, Herzberg D, Mold A, Jauffret-Roustide M, Dussauge I, et al.
The harms of constructing addiction as a chronic, relapsing brain disease. Am Public
Health Assoc. (2022) p:S104-S8. doi: 10.2105/AJPH.2021.306645

23. Kelly JF, Greene MC, Abry A. A US national randomized study to guide how best
to reduce stigma when describing drug-related impairment in practice and policy.
Addiction. (2021) 116:1757-67. doi: 10.1111/add.15333

24. Rundle SM, Cunningham JA, Hendershot CS. Implications of addiction
diagnosis and addiction beliefs for public stigma: A cross-national experimental
study. Drug Alcohol review. (2021) 40:842-6. doi: 10.1111/dar.13244

25. Kroska A, Harkness SK. Information vs. inspiration: Evaluating the effectiveness
of mental illness stigma-reduction messages. Soc Sci Res. (2021) 96:102543.
doi: 10.1016/j.ssresearch.2021.102543

26. Heilig M, Epstein DH, Nader MA, Shaham Y. Time to connect: bringing social
context into addiction neuroscience. Nat Rev Neurosci. (2016) 17:592-9. doi: 10.1038/
nrn.2016.67

27. Judd H, Meier CL, Yaugher AC, Campbell E, Atismé-Bevins K. Opioid use
disorder stigma reduction through story telling narrative and sharing: a qualitative
review and lessons learned. Int ] Ment Health Addiction. (2023) 21:468-83.
doi: 10.1007/s11469-021-00606-y

28. Kissell LM, Coley KC, Khieu AS, Bunk EJ, Herbert SMC, Carroll JC. Podcasts as
a method to deliver education on stigma surrounding opioid use disorder. Pharm
(Basel). (2022) 10. doi: 10.3390/pharmacy10060161

29. Louw A, Diener I, Butler DS, Puentedura EJ. The effect of neuroscience
education on pain, disability, anxiety, and stress in chronic musculoskeletal pain.
Arch Phys Med Rehabil. (2011) 92:2041-56. doi: 10.1016/j.apmr.2011.07.198

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1360356/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1360356/full#supplementary-material
https://doi.org/10.1016/S0140-6736(21)02252-2
https://doi.org/10.1001/jamapsychiatry.2022.0004
https://doi.org/10.1146/annurev.soc.27.1.363
https://doi.org/10.1016/j.addbeh.2006.09.008
https://doi.org/10.1371/journal.pone.0211033
https://doi.org/10.1371/journal.pone.0211033
https://doi.org/10.1001/jama.2014.2147
https://doi.org/10.1370/afm.2920
https://doi.org/10.1370/afm.2920
https://doi.org/10.1016/j.drugalcdep.2021.108627
https://doi.org/10.1016/j.ypmed.2022.107034
https://doi.org/10.1016/j.ypmed.2022.107034
https://doi.org/10.2147/SAR
https://doi.org/10.1080/15265160601063969
https://doi.org/10.1007/s12152-017-9307-x
https://doi.org/10.1111/j.1360-0443.2011.03601.x
https://doi.org/10.1126/science.1096022
https://vimeo.com/706154349
https://doi.org/10.1016/j.biopsych.2019.10.007
https://doi.org/10.1016/j.biopsych.2019.10.007
https://nncionline.org/course/dr-evan-kyzar-the-hidden-side-of-addiction/
https://nncionline.org/course/dr-evan-kyzar-the-hidden-side-of-addiction/
https://doi.org/10.1186/1471-244X-14-120
https://doi.org/10.1007/s12152-010-9079-z
https://doi.org/10.2105/AJPH.2021.306645
https://doi.org/10.1111/add.15333
https://doi.org/10.1111/dar.13244
https://doi.org/10.1016/j.ssresearch.2021.102543
https://doi.org/10.1038/nrn.2016.67
https://doi.org/10.1038/nrn.2016.67
https://doi.org/10.1007/s11469-021-00606-y
https://doi.org/10.3390/pharmacy10060161
https://doi.org/10.1016/j.apmr.2011.07.198
https://doi.org/10.3389/fpsyt.2024.1360356
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Leveraging neuroscience education to address stigma related to opioid use disorder in the community: a pilot study
	Introduction
	Methods
	Event recruitment and setting
	Educational event design and description of intervention
	Data collection
	Statistical analyses

	Results
	Participant ratings of effectiveness and overall experience
	Effect on OUD stigma scores
	Effect of group self-identification on change in composite OUD stigma scores

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


