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Purpose: The U.S. is struggling with dual crises of chronic pain and opioid overdoses. To improve statewide pain and addiction care, the Arizona Department of Health Services and 18 health education programs collaboratively created the evidence-based, comprehensive Arizona Pain and Addiction Curriculum which includes a Toolbox for Operationalization with adult learning theory applications and an annual program survey to assess curriculum implementation. The purpose of this study is to analyze the first year's survey data to better understand the implementation of a novel curriculum across all programs in the state.

Materials and Methods: Program surveys were sent 6 months after curriculum publication to all 18 health education programs in Arizona to assess the 6 Ds of curriculum implementation: Degree of implementation, Difficulty of implementation, Delivery methods, Faculty Development, Didactic dissonance and Discussion Opportunities.

Results: Responses from all program types (14/18 programs) indicated that there was widespread implementation of the curriculum, with 71% reporting that all ten Core Components had been included in the past academic year. The majority of programs did not find the Components difficult to implement and had implemented them through lectures. Seventy-seven percent of programs did not have a process to ensure clinical rotation supervisors are teaching content consistent with the curriculum, 77% reported not addressing student's didactic dissonance, and 77% of programs did not report asking students about their interactions with industry representatives.

Conclusion: In < 1 year after creation of the Arizona Pain and Addiction Curriculum, all program types reported wide implementation with little difficulty. This may represent a first step toward the transformation of pain and addiction education, and occurred statewide, across program types. Further focus on didactic dissonance, problem solving and faculty development is indicated, along with systematic education on pharmaceutical and industry influence on learners. Other programs may benefit from adopting this curriculum and may not experience significant challenges in doing so.
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INTRODUCTION

The United States is currently experiencing dual public health crises of chronic pain (1) and opioid-related overdoses (2). In light of the increasing opioid-related overdoses in Arizona, the governor of Arizona declared a statewide public health emergency on June 5, 2017 (3).

In response to this emergency, one of the recommendations from the Arizona Department of Health Services (ADHS) was to create a statewide, modern, evidence-based curriculum on pain and addiction for all prescriber types (4). Existing curricula included those created by Brown University (5) and the states of Massachusetts and Pennsylvania (6, 7), but these had too narrow a focus (e.g., on opioid use disorder only) or were for a single program type (e.g., medical schools). An Arizona Curriculum Workgroup, comprised of deans and curriculum representatives of all 18 medical, osteopathic, physician assistant, nurse practitioner, dental, podiatry and naturopathic programs in Arizona thus jointly created and published the Arizona Pain and Addiction Curriculum with its 10 Core Components (8).

The Arizona Pain and Addiction Curriculum vision is ambitious, as it seeks to redefine pain and addiction as complex, public health issues, requiring interprofessional care and involvement of systems. It focuses on intangible, upstream goals, such as reducing stigma, linking pain and addiction, demedicalizing chronic pain, increasing interdisciplinary care, and enhancing self and system's introspection. Tangible, downstream goals such as reducing opioid prescriptions or increasing the number of DATA-waivered providers able to prescribe buprenorphine for opioid use disorder are likely to follow from the cultural shift driven by the intangible goals (9).

The structure of the curriculum is designed to be comprehensive, adaptable, and practical for educators. All 10 Core Components are intended to be implemented as a whole, rather than a pick-and-choose approach. Each Component has cascading levels of detail (i.e., Component > Key Messages > Objectives > Detailed Content) for program types to be able to expand or contract the content detail (“accordion-style”) depending on the relevance. The curriculum also includes a Faculty Guide to aid with faculty development and a Toolbox for Implementation, both of which emphasize adult learning theory (10) as the pedagogical framework for the curriculum. Because of the transformational nature of the curricular content, the curricular materials encouraged the application of adult learning principles, including involving the learner in the evaluation of their instruction, having experience as the basis for learning activities, having material of immediate relevance to their future clinical practice, and incorporating the material into clinical case discussions. Each program could individualize the application of the material, but methodologies from the Toolbox (e.g., small group discussions, patient panels) were encouraged.



MATERIALS AND METHODS


Development

ADHS and the curriculum workgroup worked together to develop program and learner evaluations of the Arizona Pain and Addiction Curriculum that would be administered annually.

The program evaluation collected information from each program on their progress, challenges and best practices of implementation. Although curriculum management and evaluation are considered in most accreditation standards, no such existing program evaluation was identified for a curriculum on pain and addiction, nor cross-program evaluations of pain and addiction curricula implementation. The curriculum developed in Massachusetts was reported to be implemented in all four medical schools, but no details on the assessment were provided.

The program evaluation was designed to assess curriculum implementation, with a goal of identifying successes and challenges in order to shape future curricular iterations. Given the public health interest in a statewide uptake in order to transform education and the provider practices that follow, questions were developed to assess the degree of implementation, difficulty of implementation and methods of content delivery. Given the novel material and approach, questions also included assessment of faculty development and exploration of learner's didactic dissonance (disconnect between what is taught and what is seen in practice). And last, given the role of the pharmaceutical industry on the opioid epidemic and the public health goal of preventing similar epidemics, questions were developed to assess programmatic approaches to learner's experience with industry.

Questions were refined by the curriculum workgroup during two in-person meetings in 2018 with consideration to relevance and brevity. The final program evaluation consisted of 20 questions (including multiple choice, Likert scales, and open-ended questions) that collected information about: Degree of implementation, Difficulty of implementation, Delivery methods (including those in the Toolbox for Operationalization), Faculty Development, Didactic dissonance and Discussion Opportunities (“6 Ds” of curriculum implementation) (see Appendix). Several questions touched on implementation of adult learning theories. The program evaluation was reviewed and edited by reviewers from Johns Hopkins and the Mayo Survey Research Center before administration (see Acknowledgments). The first program evaluation to be administered in 2019 was to serve as a baseline, presumably before the Arizona Pain and Addiction Curriculum was fully implemented across programs statewide.

The first learner evaluation was simultaneously administered in 2019 with a survey that collected information from learners about their knowledge, attitudes and plans for treating patients with pain and/or addiction, and these results will be presented in a separate paper.



Administration

On April 4, 2019, the director of the Arizona Department of Health Services sent an email to the deans and curricular representatives of each health educational program in Arizona, requesting prompt and thorough completion of the program evaluation. On April 5, 2019 and May 15, 2019, links to the evaluation were sent out to the same program recipients by another physician at the Arizona Department of Health Services. The program evaluation was expected to be completed by one faculty member in each program familiar with the Arizona Pain and Addiction Curriculum by June 15, 2019.

Completion of the evaluation was not mandatory, but communication from the Arizona Department of Health Services stressed that strong, statewide data would benefit the state and its educational approach.



Analysis

Qualtrics software (Qualtrics, Provo, UT) was used to collect responses. Responses were processed and analyzed using SAS 9.4 (SAS Institute, Cary NC). Simple frequencies and percentages were completed for each response question. Additional processing was performed to produce interquartile and Heat Map findings in Figure 1.
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FIGURE 1. Heat graphic showing the difficulty of implementing each of the 10 Core Components of the Arizona Pain and Addiction Curriculum, as reported by programs.





RESULTS


Statewide Implementation

In total, 14/18 Arizona health education programs completed the Arizona Pain and Addiction Curriculum program survey, representing 78% of programs in the state. Every type of health education program in Arizona (MD, DO, NP, PA, DMD, ND and DPM) was represented in the responses (Table 1).


Table 1. Name of Arizona program and degree that completed the Arizona Pain and Addiction Curriculum program evaluation.

[image: Table 1]

The number of students that received components of the Arizona Pain and Addiction Curriculum peaked in the second and third years of training (Table 2). Of note, not all programs contain a fourth year of training.


Table 2. Number of students from all program types receiving components of the Arizona Pain and Addiction Curriculum, as reported by 14 programs.
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Degree of Implementation

10/14 (71%) of programs responded that all ten Core Components of the Arizona Pain and Addiction Curriculum were included in their curriculum in the past academic year. Within the options of Fully Implemented, Partially Implemented or Not at All Implemented, 50% or more of programs reported having fully implemented all but one of the ten Components (Table 3).


Table 3. The 10 Core Components of the Arizona Pain and Addiction Curriculum and (%) of schools reporting full implementation of each.

[image: Table 3]



Difficulty of Implementation

Thirteen of the 14 programs completed the implementation section. The majority of programs reported that Components were not difficult to implement. Of the 130 total component responses, 103/130 (79%) were reported as “Extremely easy,” “Moderately easy,” or “Neither easy nor difficult. Component 10 had the greatest level of reported difficulty by programs; more than one-third of responding programs indicated that Component 10 was “Extremely difficult” or “Moderately difficult” to implement (Figure 1). Although the free-text answers did not specifically reference the difficulty of Component 10, they did mention struggles with faculty development, culture change, and finding sufficient time required to teach the material. On the other hand, there were also comments that implementation was not difficult and that the curriculum and accompanying Faculty Guide were clear.



Delivery Methods

All responding programs reported implementing Components through lectures (7/13, 54%), online modules (2/13, 15%), or a combination of both lecture and online modules (4/13, 31%). In the free-text section asking for best practices, programs reported successful models of partnering with addiction clinics and specifically choosing to focus on pain and addiction content during the clerkship years.



Faculty Development

77% (10/13) of programs reported not having a process to ensure clinical rotation supervisors are teaching content consistent with the Arizona Pain and Addiction Curriculum (Figure 2).


[image: Figure 2]
FIGURE 2. Percentage of respondents (n = 14) responding yes or no to (A) “Do you have a process for ensuring clinical rotation supervisors are consistent and able to implement the Arizona Pain and Addiction Curriculum?” and (B) “Following clinical rotations are, students asked about their observations of pain and addiction care, and how it may or may not differ from the Arizona Pain and Addiction Curriculum?”




Didactic Dissonance

77% (10/13) of programs reported not discussing students' observations after clinical rotations about pain and addiction care, and how it may or may not differ from what was taught in the Arizona Pain and Addiction Curriculum (Figure 2).



Discussion Opportunities

Programs reported 2,407 total students having received specific didactic training about the potential influence of industry on practice, with the plurality in Year 2 (Year 1-566; Year 2-873; Year 3-598; Year 4-370).

However, most programs did not report specifically asking students about their interactions with industry representatives upon completion of clinical rotations (77%, 10/13). In the free-text section asking about unique examples of training on industry influence, several programs wrote that they did not have any; another suggested that students are welcome to interact with industry with their preceptor's approval and the program “[does] not seek to control that.” One osteopathic program described having a specific lecture about industry influence during orientation and embedding further industry topics during Pharmacology units.




DISCUSSION

The Arizona Pain and Addiction Curriculum is a novel initiative and its joint creation with all types of health educational program in a state is unprecedented. However, achieving a transformation of care for patients with pain and/or addiction requires implementation of the curriculum and integration of the material into the lectures, as well as patient-level, community-level, and clinical forms of education. This appears to have been done with varying success, limited primarily by faculty development and time.


Statewide Implementation

Program participation in the baseline evaluation was notable and included the majority of programs in the state and representation from every program type. Over 2,000 students received at least some component of the curriculum already by spring 2019, suggesting widespread implementation across Arizona.



6 Ds (Degree, Difficulty, Delivery Method, Faculty Development, Didactic Dissonance, Discussion Opportunities)

It was unexpected to find that most programs reported having fully implemented each Component of the Curriculum. This either reflects program's unexpectedly strong momentum to make curriculum changes or that the questions were phrased broadly as to ask about the primary concept of each Component rather than the more nuanced Objectives under each Component. Results from future evaluations may help to clarify this and what “fully implemented” means to each program.

Most programs did not find the Arizona Pain and Addiction Curriculum difficult to implement. The highest difficulty ratings for Component 10 implementation is understandable yet unfortunate, as skepticism and solving problems at a systems-level are difficult to canonize but essential for future improvement.

One identified area of growth is the need to implement adult learning principles. The use of lectures for all components was predominant, with fewer programs reporting use of standardized patients, small group activities, or other examples from the Toolbox of Operationalization. This is important given the transformative nature of the curriculum and the recognition that more active learning approaches result in more profound levels of internalization and integration for learners. Recognizably, these approaches such as small group discussions, interactions with patient panels (patients recovering from pain and/or addition), and rotations with community mutual support groups (e.g., Alcoholics Anonymous or Narcotics Anonymous) are more difficult for programs to organize and maintain than a single didactic lecture.

Most schools did not have a system in place to ensure that faculty were familiar and teaching concepts in line with the Arizona Pain and Addiction Curriculum, but we hope this improves over time. Faculty development and familiarity with the new and transformative concepts in the curriculum is key to its success, and the Faculty Guide was created to help with that. Annual meetings with the curriculum workgroup will guide the production of further tools to assist faculty comfort with the new material. It remains to be seen the degree of engagement the faculty will have with the comprehensive material presented in the Faculty Guide and methods recommended in the Toolbox for Operationalization.

There is also an opportunity for programs to delve deeper into the concept of “didactic dissonance.” This curriculum reflects a modern approach to pain and addiction and a cultural transformation from prior teaching, and learners are expected to experience some degree of disconnect between what is taught in the curriculum and what they see in practice. By including the concept of didactic dissonance in the Toolbox for Operationalization, the curriculum aims to turn this ostensible barrier to education into an opportunity to deepen and reinforce learning and cultural transformation. Others have published on the hidden curriculum's exposure to learners (11) and the American College of Physicians recommends that faculty “encourage reflection and discussion of positive and negative behaviors in the training environment” (12). The impact of this curriculum is likely to be diminished if the didactic dissonance is not openly addressed.

Similarly, addressing the impact of the pharmaceutical and device industries on students during their experience on clinical rotations, particularly with external preceptors where school policies on pharmaceutical influence are not observed, would be beneficial. Contact with industry influences trainee and health professional behavior (13) and was an important factor in the development of the opioid epidemic (14). Without circling back to discuss experiences that students have with industry, this is likely a missed opportunity to reset standards. There were very few examples of best practices on pharmaceutical relationship education; only one osteopathic program actively addressed industry influence throughout their 4 year curriculum.



Methodological Limitations

One limitation on this study includes the timing of the evaluation. Different health education programs in Arizona vary in terms of starting and ending dates and may have affected the degree of program implementation.

Another limitation is response bias, as the respondents were not blinded. It is possible that the programs wanted to show how their program was “putting its best foot forward.”

A final limitation is the lack of standardization of who completed the evaluation. Anecdotal reports of who completed the evaluation on behalf of the program ranged from the original curriculum workgroup to other deans that had not participated in the development or implementation. The evaluation was straightforward and rapid if the person completing it was familiar with the Curriculum; it was onerous and long if the person was not. This may have impacted the quality of results.




FUTURE DIRECTIONS AND CONCLUSION

Overall, there was remarkable uptake of the Arizona Pain and Addiction Curriculum by educational programs in Arizona in a short time period. Understanding that this is a comprehensive curriculum, it is unlikely to be successful as an “add-on” but requires a longitudinal integration of the material through the training years. It is possible that some of the older teaching material on pain (e.g., with a primary focus on biological factors) and addiction (e.g., with a primary focus on disciplinary efforts for providers) could be replaced with the modern, evidence-based, transformational material of the Arizona Pain and Addiction Curriculum. The deans and the curriculum representatives from the Curriculum Workgroup continue to meet annually to discuss implementation; we expect this to be an iterative process of finding and refining best practices.

The Arizona Pain and Addiction Curriculum was jointly created by all 18 health educational programs in Arizona, and there is evidence of widespread uptake in all program types, with little difficulty. Further focus on the adult learning principles around didactic dissonance and problem solving is likely indicated, along with faculty development and specific educational programs addressing the influence of pharmaceutical and device industries on provision of care. This evaluation will continue to be administered on a yearly basis, and we look forward to seeing how implementation and feedback changes over time. Progress on program implementation is a first step toward transforming education, and its impact on learners will be measured and presented in future manuscripts. The curriculum and its evaluation are free to access and non-proprietary; other schools may benefit from adopting this curriculum and its supportive features of a Faculty Guide and Toolbox for Operationalization.



DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available because there is not currently a publicly available dataset. Requests to access the datasets should be directed to pio@azdhs.gov.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

LV and AM were involved in conceptualization, methodology, project administration, supervision, and manuscript writing and editing. ET was involved in data curation, formal analysis, and manuscript review and editing. SR was involved in manuscript review and editing. CC was involved in conceptualization, project oversight, supervision, and manuscript review and editing. All authors contributed to the article and approved the submitted version.



FUNDING

The funding for the layout and publication of the Arizona Pain and Addiction Curriculum comes from Arizona's State Opioid Response Grant. The funding for the publication fees will come from the Arizona State Opioid Response Grant.



ACKNOWLEDGMENTS

Rosa Lira, MCHES (CDC). Susan Robinson, MPH (Arizona Department of Health Services). Beth Hogans (Johns Hopkins Medical Institutions). Cynthia Townsend (Mayo Clinic). Holly Geyer (Mayo Clinic). Kathleen Yost (Mayo Survey Research Center). Katrin Frimannsdottir (Mayo Survey Research Center). Ann Harris (Mayo Survey Research Center). Charlotte Thrall and Donna Velasquez (Arizona State University Edson College of Nursing and Health Innovation). Sabah Kalamchi (AT Still University Arizona School of Dentistry and Oral Health). Cody Black (AT Still University Department of Physician Assistant Studies). Deborah Heath (AT Still University School of Osteopathic Medicine – Arizona). Randy Richardson and Robert Garcia (Creighton University School of Medicine – Phoenix). Lisa Smith and Tamara Wisely (Grand Canyon University Master of Science in Nursing). Holly Geyer (Mayo Clinic Alix School of Medicine). Lori Kemper and Sean Reeder (Midwestern University Arizona College of Osteopathic Medicine). Denise Freeman (Midwestern University Arizona School of Podiatric Medicine). Steven Reynolds and Scott Johnson (Midwestern University College of Dental Medicine – Arizona). Kristen Bonnin, Jim Stoehr, and Amber Herrick (Midwestern University Master of Medical Sciences in Physician Assistant Studies). Elias Villarreal and Mary Brubaker (Northern Arizona University Department of Physician Assistant Studies). Christina Mooroian-Pennington (Northern Arizona University Master of Science in Nursing). Paul Mittman, Garrett Thompson, and Jessica Mitchell (Southwest College of Naturopathic Medicine and Health Sciences). Maria Manriquez and C. Luke Peterson (University of Arizona College of Medicine – Phoenix). Patricia Lebensohn, Dan Derksen, and Sean Elliott (University of Arizona College of Medicine – Tucson). Renee Gregg and Angela Brown (University of Arizona College of Nursing). Carol Bafaloukos and Randy Hamilton (University of Phoenix Master of Science in Nursing).



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.731016/full#supplementary-material



REFERENCES

 1. IOM (Institute of Medicine). Relieving Pain in America: A Blueprint for Transforming Prevention, Care, Education, and Research. Washington, DC: National Academies Press (2011).

 2. Scholl L, Seth P, Kariisa M, Wilson N, Baldwin G. Drug and opioid-involved overdose deaths—United States, 2013-2017. MMWR Morb Mortal Wkly Rep. (2019) 67:1419–27. doi: 10.15585/mmwr.mm675152e1

 3. Governor Ducey Declares Statewide Health Emergency In Opioid Epidemic (2017). Available online at: https://azgovernor.gov/governor/news/2017/06/governor-ducey-declares-statewide-health-emergency-opioid-epidemic (accessed June 6, 2017).

 4. Arizona Department of Health Services. Opioid Response Summary (2019). Available online at: https://azdhs.gov/documents/prevention/womens-childrens-health/injury-prevention/opioid-prevention/opioid-response-report-2018.pdf (accessed March 6, 2019).

 5. McCance-Katz EF, George P, Scott NA, Dollase R, Tunkel AR, McDonald J. Access to treatment for opioid use disorders: medical student preparation. Am J Addict. (2017) 26:316–8. doi: 10.1111/ajad.12550

 6. Governor's Medical Education Working Group on Prescription Drug Misuse. Medical Education Core Competencies for the Prevention and Management of Prescription Drug Misuse (2015). Available online at: http://www.massmed.org/Patient-Care/Health-Topics/Opioids/Medical-Education-Core-Competencies-for-the-Prevention-and-Management-of-Prescription-Drug-Misuse-(pdf)/ (accessed June 6, 2017).

 7. Ashburn MA, Levine RL. Pennsylvania state core competencies for education on opioids and addiction. Pain Med. (2017) 18:1890–14. doi: 10.1093/pm/pnw348

 8. Villarroel L, Mardian AS, Rehman S. Redefining pain and addiction: creation of a statewide curriculum. Public Health Rep. (2020) 135:756–62. doi: 10.1177/0033354920954505

 9. Arizona Department of Health Services. The Arizona Pain And Addiction Curriculum (2018). Available online at: https://azdhs.gov/audiences/clinicians/arizona-pain-addiction-curriculum/index.php (accessed May 21, 2019).

 10. Knowles M, Associates. Andragogy in Action: Applying Modern Principles of Adult Learning. San Francisco, CA: Jossey-Bass (1984).

 11. AAMC. Medical School Graduation Questionnaire (2016). Available online at: http://www.aamc.org/download/464412/data/2016gqallschoolssummaryreport.pdf (accessed January 9, 2017).

 12. Lehmann LS, Sulmasy LS, Desai S. Hidden curricula, ethics and professionalism: optimizing clinical learning environments in becoming and being a physician: a position paper of the American college of physicians. Ann Intern Med. (2018) 168:506–8. doi: 10.7326/M17-2058

 13. Austad KE, Avorn J, Kesselheim AS. Medical students' exposure to and attitudes about the pharmaceutical industry: a systematic review. PLoS Med. (2011) 8:e1001037. doi: 10.1371/journal.pmed.1001037

 14. Van Zee A. The promotion and marketing of OxyContin: commercial triumph, public health tragedy. Am J Public Health. (2009) 99:221–7. doi: 10.2105/AJPH.2007.131714

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.

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.

Copyright © 2021 Villarroel, Mardian, Timme, Rehman and Christ. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-731016-t003.jpg
10

Component Description

Define pain and addiction as multidimensional, public health problems.

Describe the environmental, healthcare systems and care model factors that have shaped the current opioid
epidemic.

Describe the interrelated nature of pain and opioid use disorder, including their neurobiology and the need for
coordinated management.

Use a socio-psycho-biological model to evaluate persons with pain and opioid use disorder.

Use a socio-psycho-biological model to develop a whole-person care plan and prevention strategies for
persons with pain and/or opioid use disorder.

Reverse the unintended consequences created by the medicalization of chronic pain by empowering persons
with self-management strategies for persons with pain anc/or opioid use disorder.

Use and model language that destigmatizes, reflects a whole-person perspecive, builds a therapeutic
alliance and promotes behavior change.

Employ an integrated, team-based approach to pain and/or addiction care.
Engage family and social support in the care of pain and/or addiction.

Gritically evaluate systems and seek evidence-based solutions that deliver quality care and reduce industry
influence in the treatment of pain and opioid use disorder.

Number of schools that reported fully
implemented of the component (%)

10/14 (71%)
814 (57%)

914 (64%)

7114 (50%)
914 (64%)

714 (50%)

6/14 (43%)

7114 (50%)
714 (50%)
7/14 (50%)
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