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Cost and Scope of Addiction Related Problems 

Sources:  Prevalence – NSDUH (2014), NCI (2014), CDC (2012); Cost – CDC (2015), National Drug Intelligence 
Center - National Drug Threat Assessment (2011), 2014 Surgeon General’s Report, NHLBI (2012), Hutchinson 
et. al. 2006.   
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Alcohol cost changed to $249B to reflect CDC paper published in 2015 that estimated costs for 2010.  Per NSDUH (SAMHSA survey): AUD prevalence in 2014 was 16.3M for age 18 and older, and 17.0 for age 12 and older.NCI: The number of people living beyond a cancer diagnosis reached nearly 14.5 million in 2014 and is expected to rise to almost 19 million by 2024.NCI: National expenditures for cancer care in the United States totaled nearly $125 billion in 2010 and could reach $156 billion in 2020.



Bottom Line: Neurobiology of Addiction 

1. Addiction is an incentive salience disorder. 

2. Addiction is a reward deficit disorder / stress surfeit disorder. 

3. Addiction is an executive function disorder. 



Neurobiological Circuitry Implicated in Addiction 

From: Koob GF, Volkow ND. Neuropsychopharmacol Rev, 2010, 35:217-238; George O, Koob GF. 
Proc Natl Acad Sci USA, 2013, 110:4165-4166. 
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Primary Brain Regions Involved in SUDs 
• Basal ganglia: controls the rewarding,  

or pleasurable, effects of substance  
use (nucleus accumbens); responsible  
for the formation of habitual  
substance taking (striatum) 

 
• Extended amygdala: involved in stress  

and the feelings of unease, anxiety,  
and irritability that accompany withdrawal 

 
• Prefrontal cortex: involved in executive function—the ability 

to organize thoughts and activities, prioritize task, and make 
decisions—including exerting control over substance use  
 

 
 

 
 
 
 
 
 
 
 
 



Nestler, Nature Neurosci, 2005. 
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Neuroplasticity Targets from the Withdrawal Negative 
Affect Stage 

From: Koob, GF 2008 Neuron 59:11-34 and George O, Koob GF.  
 Proc Natl Acad Sci USA, 2013, 110:4165-4166. 

↓ Endocannabinoids  
Nociceptin (orphanin FQ) ↓ 

Neuropeptide Y ↓ 

  Corticotropin-releasing factor (CRF) ↑ 

Norepinephrine ↑ 

Vasopressin ↑ 
Orexin (hypocretin) ↑  
Substance P ↑ 

Dynorphin ↑ 

Stress Neurotransmitters 

Anti-stress Neurotransmitters 

Glucocorticoids ↑ 
Neuroimmune factors ↑ 

↓ Oxytocin 

Extended Amygdala:  
Interface of Stress and 
Addiction 
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Key Findings 
• Addiction is a chronic, relapsing brain disorder with potential for 

recurrence and recovery 
 

• Addiction involves a three-stage cycle that becomes more severe with 
continued substance use:   
– binge/intoxication stage 
– withdrawal/negative affect stage 
– preoccupation/anticipation stage 

 
• The cycle is associated with dramatic and persistent changes in three 

principal brain regions:  
– basal ganglia 
– extended amygdala 
– prefrontal cortex 

 
 

 
 

 
 
 
 
 
 
 
 



Key Findings 
• Disruptions in these brain regions: 

– enable substance-associated cues to trigger substance seeking  
    (i.e., they increase incentive salience) 
– reduce sensitivity of brain reward systems and heighten activation of 

brain stress systems 
– reduce functioning of brain executive control systems, which are involved 

decision-making and regulating actions, emotions, and impulses 
 

• Brain changes persist long after substance use stops; it is not known how 
much these changes may be reversed or how long it takes 
 

• Adolescence is a critical “at-risk period” for substance use and addiction 
 

• All addictive drugs have especially harmful effects on the adolescent brain, 
which is still undergoing significant development 
 

 
 

 
 
 

 
 
 
 
 
 



Repeated Drug Use Changes the Brain  
Weakens the Brain Dopamine System    
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Dopamine D2 Receptors are Lower in Addiction 
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Effects of Increasing Brain D2 Receptors in Alcohol 
Drinking Behavior  
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  Addiction Involves Multiple Factors 

Addiction 
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Brain Mechanisms 
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Partial Recovery of Brain Dopamine Transporters 
in Methamphetamine (METH) 

Abuser After Protracted Abstinence  

Normal Control METH Abuser 
(1 month detox) 

METH Abuser 
(14 months detox) 

0 

3 

ml/gm 

Source:  Volkow, ND et al., Journal of Neuroscience 21, 9414-9418, 2001. 

 ADDICTION CAN BE TREATED 



Evaluation of A Hypothetical Treatment 
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Just Like Hypertension, 
Addiction Is A  

Chronic Disease That 
Requires Continued Care   

Source: McLellan, AT, Addiction 97, 249-252, 2002. 



Currently 19,000 physicians 
are certified to prescribe bphine 

(Source: CSAT Buprenorphine Information Center) 

Medical Treatment for Addictions 

Opioid Addiction 
• Methadone 
• Naltrexone ER 
• Buprenorphine 

For Nicotine Addiction 
•  Nicotine Replacement Therapies (NRT) •  Bupropion •  Varenicline 
 
For Alcoholism 
•  Disulfiram •  Naltrexone •  Acamprosate •  Naltrexone ER 



Receipt of Specialty Treatment in Past Year 
Adults 18 or Older Who Needed Substance 

Use Treatment in the Past Year: 2015 NSDUH 



“……we need to recognize that addiction is a disease.   
If we treat addiction like a crime then we're doing 
something that’s …….ineffective. 
 
…. taking parity seriously so that mental health issues 
and addiction issues are treated as a disease in the  
same way that if somebody came in with a serious 
medical illness that it’s treated”  

President Barack Obama 
National Prescription Drug 
Abuse and Heroin Summit  
Atlanta Georgia -- March 29, 2016 
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Drugabuse.gov/nidamed 

• Center of Excellence for Physician Information (2007-14) 
– Partnership with AMA and 8 medical schools  
– 12 innovative curriculum resources for students/residents 
– Focus on SUD identification and treatment 

• Opioid and Pain Management Continuing Education Modules (2012-15) 
– Partnership with ONDCP and Medscape Education 
– Two online CME/CE modules for physicians and other health care providers 
– Accessed 220,000 times 

• Preventing Adolescent Substance Use and Prescription Medication Misuse 
Continuing Education Module  (2015-) 
– Partnership with coalition of major medical associations and researchers 
– CME/CE module on science-based strategies to prevent, identify, and treat 

SUDs in adolescents 
– Winter 2016/17 release 
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Through its NIDAMED initiative, NIDA is advancing the understanding of addiction prevention, early intervention, and treatment in primary care providers by partnering with leaders in clinician education to translate NIDA’s science into education materials that speak to the educational needs of current and future primary care providers. For over 10 years, NIDA has engaged in partnership building efforts to develop and disseminate science-based educational information to healthcare providers and those in training.  These efforts began with seven NIDA Centers of Excellence for Physician Information (funded from 2007-2014) at medical schools across the country based on the understanding that every year medical schools are graduating students unprepared to address substance use in their practice. Together, along with the American Medical Association, these Centers created twelve medical education resources, including lectures, web modules, and workshops for first through fourth year medical students, resident physicians and faculty. Medical schools participating: Boston University, Harvard Medical, University of MA, Tufts University, University of ND, Creighton University,  Drexel Medical, and University of Pennsylvania). In 2012, NIDA broadened our education efforts to also include practicing clinicians by partnering with the Office of National Drug Control Policy and Medscape Education (2012-2015), to create two CME/CE modules on prescription opioids. These courses were accessed nearly 220,000 times.  A clear indication of the need and interest by clinicians for this type information. And, most recently, in 2014, NIDA formed the NIDAMED Coalition of Healthcare Organizations.  This Coalition is made up of major medical associations, as well as expert researchers. Later this year, the Coalition will launch a CME/CE that provides research-based information and clinical strategies to help prevent and address substance use disorder and prescription medication misuse in their adolescent patients.   This CME/CE includes information on screening patients prior to prescribing a controlled substance, working with parents and caregivers to manage prescriptions, using the PDMP, and proper ways to dispose of medications with abuse potential. 



1999 

Designed by L. Rossen, B. Bastian & Y. Chong. SOURCE: CDC/NCHS, National Vital Statistics System. 

2014 
Overdose Death Rates 



 Percent 12th Grade Students Reporting Daily 
 Cannabis Use vs. Perceived Risk of Regular Use 
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 SUBSTANCE ABUSE IS PREVENTABLE 
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ADDICTION IS A DEVELOPMENTAL DISEASE  
starts in adolescence and childhood 

NIAAA National Epidemiologic Survey on Alcohol and Related Conditions, 2003. 
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• Prevention Programs Should  
Enhance Protective Factors & Reduce Risk Factors  
 

Reduce these Elevate these 

http://www.nida.nih.gov/index.html


Healthy Heart Diseased Heart 

Decreased Heart Metabolism in Heart Disease Patient 

ADDICTION IS A DISEASE OF THE BRAIN 
as other diseases it affects the tissue function  

    Control                     Cocaine Abuser 

Decreased Brain Metabolism in Drug Abuse Patient 

Sources:  From the laboratories of Drs. N. Volkow and H. Schelbert 
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State of  the Art of  Addiction Science, Practice, 
and Service 

Kana Enomoto 
Principal Deputy Administrator 

Substance Abuse and Mental Health Services Administration  
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Moving research to practice 
to improve outcomes for people 

 
Kana Enomoto 

Substance Abuse and Mental Health Services Administration   

 
Medicine Responds to Addiction II 
State of the Art of Addiction Science,  

Practice and Service 
Washington, DC • October 25, 2016 
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SBIRT in Action: UCSF-Natividad 

36 

 
 
 
 

Source: http://natividadsbirt.org/ 

 Residents’ SBIRT-related skills, attitudes 
and personal satisfaction increased 
 

 Residents placed a higher value on 
addiction education 
 

 Training was well received by residents 
and community members 



 

 

Leadership and Voice 

Leading change at the national level to 
create a behavioral health system that better 
meets the needs of individuals, communities, 
and providers 



Surveillance and Data 

Informing policy and program decision-
making with critical data from evaluation 
and surveillance  
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Practice Improvement 

 
 
 

 

Ensuring the delivery of 
state-of-the-art services by 
supporting innovation and 
practice improvement   

Visit: store.samhsa.gov/ 
apps/mat 



Public Awareness 

Promoting the importance of 
behavioral health and wellness with 
traditional and digital awareness 
campaigns and public education  



Regulation and Standard Setting 

Protecting public health, 
privacy, and patients’ 
rights by supporting 
regulation and standard 
setting 

 



Strategic Grantmaking 

 
 

More than 15,000 healthcare 
professionals trained— 
including 600 residents  

 
2 million individuals screened 

and/or received treatment 
  

15 % 
at risk 

2.5% 
referred for 

brief 
treatment 

2.5% 
referred for 

specialty 
treatment 

SBIRT 
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Addressing the opioid crisis 

43 

Improving  
prescriber  
practices 

1. 
Increasing  
the use of 
naloxone  

New Prescription 
Drug Overdose 
Grants 
$12,000,000 
10 States 
Purchase, equip, 
train 
 
 

2. 

Expanding  
access to MAT 

3. 
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A Model Approach to Addiction Medical 
Education: Key Components 

Kevin Kunz, M.D., M.P.H. 
Executive Vice President 

The Addiction Medicine Foundation 
 
 
 

David Stern, M.D. 
Executive Dean and Vice-Chancellor for Clinical 

Affairs  
University of  Tennessee College of  Medicine and 
the University of  Tennessee Health Science Center  



Overview and Addiction Medicine Fellowship 
Training Programs 

Kevin Kunz, M.D., M.P.H. 
Executive Vice President 

The Addiction Medicine Foundation 
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2.6 Million Total Annual U.S. Deaths 



Opioids 
1% 

2.6 Million Total Annual U.S. Deaths 

All Other Causes 



Opioids 
1% 

Alcohol 
3.5% 

2.6 Million Total Annual U.S. Deaths 

All Other Causes 



Opioids 
1% 

Alcohol 
3.5% 

Nicotine 
19% 

2.6 Million Total Annual U.S. Deaths 

All Other Causes 



Opioids 
1% Alcohol 

3.5% 

Nicotine 
19% 

Other Drugs 
~1% 

2.6 Million Total Annual U.S. Deaths 

All Other Causes 
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Medical School Residency Fellowship MOC - CME

Residency 
  Training 
 
 

Fellowship 
 
 
 

   Expert clinicians 
   Faculty/Teachers 
   Researchers 
   Change Agents 
 

  Maintenance of Certification  
Continuing Medical Education 
 
 
 
 

Med. School Med. School Med. School 

Residency  
Training 

Continuum of Medical Education and Training 

 Maintenance of Certification  
Continuing Medical Education 

Exam 

Exam 

Exam 

25 Hours per Year -- 



  

     

183 Medical Schools:  46 ADM Fellowships 

     KEY 

Medical  School 

ADM Fellowship 



  

     

125 ADM Fellowships by 2025 

     KEY 

Medical  School 

ADM Fellowship 



Innovation Underway: Medical Education and 
Training 

George E. Thibault, M.D. 
President 

The Josiah Macy Jr. Foundation 



INNOVATIONS IN HEALTH 
PROFESSIONS EDUCATION  

 
George E. Thibault, MD 

President, Josiah Macy Jr. Foundation 
 

Medicine Responds to Addiction II 
Eisenhower Executive Office Building 

Washington, DC 
October 25, 2016 



Thesis 

The size, composition, distribution of skills of 
the health care work force will determine 
the success of healthcare reform 

 
THEREFORE 

 
Innovations in health professions education 
are needed to prepare the work force for 
tomorrow 
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Six Areas of Innovation 
I. Interprofessional Education 
II. New Models for Clinical Education 
III. New Content to Complement the 

Biological Sciences 
IV. New Educational Models based on 

Competency rather than time 
V. New Educational Technologies 
VI. Faculty Development for Teaching and 

Educational Innovation 
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Culture Change 

I. Breaking down the professional 
silos 

II. Creating closer ties between 
education and practice 

III. Outward looking – patient and 
community oriented 
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Centers of  Excellence in Addiction Medicine 
and Practice 

David Stern, M.D. 
Executive Dean and Vice Chancellor for Clinical Affairs 

University of  Tennessee College of  Medicine and the University of  
Tennessee Health Science Center 



A Model for a Center of Excellence in Addiction Medicine: 

The Center for Addiction Science  at the 
University of Tennessee 

 

Research 
 

Community 
Outreach 

Clinical 
Practice 

Education & 
Training 

An integrated  
approach to substance  
use disorders leveraging clinical care, research,  
education and community outreach. 



Center-of-Excellence in  
Addiction Medicine (ADM) 

• Clinical:  multi- and inter- disciplinary services 
across all substances, the life cycle and all 
demographics,  

• Educational: training fellows as cultural change 
agents and reaching trainees at all levels 

• Research:  basic, translational, clinical research 
to expand the evidence base for ADM biology 
and treatments 

• Community outreach: leveraging clinical, 
educational and research missions to improve 
health in our community 
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Multidisciplinary Clinical Care 
• Preventive – Therapeutic 

• Acute – Chronic 

• Inpatient – Outpatient 

• Telemedicine 

66 

Psychiatry 

Preventive Medicine 

Internal Medicine 

Ob/Gyn 

Pediatrics 

Emergency Medicine 

Neurology 

Anesthesiology 

Pain Medicine 

Surgery 

Family Medicine 

Patient-
Centered 

Care 

Addiction Medicine 



Multidisciplinary Research: 
Neonatal Abstinence Syndrome (NAS) 

67 

genetics 

pharmacology 

addiction medicine neuroscience 

neonatology 

maternal fetal medicine 

NAS 

social work behavioral health 



ADM Fellows: interprofessional education and 
cultural change agents 

68 

Nursing 

Dentistry 

Health Professions Medicine 

Pharmacy 

ADM 
Fellows 

Students 

GME, CME 

Healthcare 
Professionals 

….from “suspicion” to evidence-based treatment pathways 

Health System 



What will success look like? 
Impact measures 
• Reduced incidence and prevalence of substance use 

disorders 

• Reduced medical complications of addiction (NAS, fetal 
alcohol syndrome, liver & lung disease, trauma, etc) 

• Reduced costs of healthcare for patients with risky 
substance use/addiction and associated complications  

• Reduced social consequences linked to risky substance use 

• Reduced iatrogenic harm 
 

Benefits to all stakeholders: Community – patients – 
employers – payers – educators – health system 
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A Model Approach to Addiction Medical 
Education: Key Components 

Sarah Wakeman, M.D., FASM 
Assistant Professor of  Medicine and Medical Director, Substance Use 

Disorder Initiative 
Massachusetts General Hospital, Harvard Medical School 



A Model Approach to Addiction Medical 
Education: Key Components 

Alison Whelan, M.D. 
Chief  Medical Education Officer 

Association of  American Medical Colleges 



A Model Approach to Addiction Medical 
Education: Key Components 

Mary Lieh-Lai, M.D. 
Senior Vice President for Medical Accreditation 

Accreditation Council for Graduate Medical Education 



A Model Approach to Addiction Medical 
Education: Key Components 

Donald Melnick, M.D., FACMI 
President 

National Board of  Medical Examiners 



A Model Approach to Addiction Medical 
Education: Key Components 

Hugh Mighty, M.D., M.B.A., FACOG 
Dean and Vice President of  Clinical Affairs 

Howard University College of  Medicine 



A Model Approach to Addiction Medical 
Education: Key Components 

Jan Willcox, D.O., FACOFP 
Dean 

Edward Via School of  Osteopathic Medicine, Virginia Campus 



A Model Approach to Addiction Medical 
Education: Key Components 

Christen Johnson 
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The ultimate outcomes  
for clinical care & education 

• A competent (at a minimum) practitioner 
aligned with: 

 
CMS Triple Aim 

 



 
CBME: Start with System Needs 
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Frenk J, et al. Health professionals for a new century: 
transforming education to strengthen health systems in 
an interdependent world. Lancet. 2010 





The Vision 
• Physicians will spend their careers, from 

premed to exit from practice, on a 
developmental trajectory building mastery in 8 
domains of competence 



…Eight Domains of Competence 

The 
Physician 

“The Complete Physician” 

Patient Care 

Medical 
Knowledge 

Interprofessional 
Collaboration 

Personal & 
Professional 
Development 

Systems-based 
Practices 

Practice-based 
Learning & 

Improvement 

Professionalism 

Interpersonal and 
Communication 

Skills 



Current Content Areas Under 
Consideration for UME Curriculum 

• Addiction Medicine 
• Pain Medicine 
• Nutrition 
• Ultrasound 
• Spirituality and Health 
• Sexual Health Care 
• Quality and Patient Safety 
• Health Care Systems 



Example of Integrating 
Content Area into the Existing 

Competency Framework 
• Eckstrand KL, Potter J, Roth Bayer C, 

Englander R. Giving context to the physician 
competency reference set: Adapting the 
needs of diverse populations. Academic 
Medicine, 2016; 91:930–935.  
 

• (see, in particular, Table 1) 
 



Ex. Competency not requiring 
qualifier for LGBT Population 

• Domain: Practice-based Learning and improvement 
• Competency: 

– Identify and perform learning activities that address one’s 
gaps in knowledge, skills, and/or attitudes 



Ex. Competency that required qualifier 
for LGBT population 

• Domain: Patient Care 
• Competency: 

– Gather essential and accurate information about patients and their conditions 
through history taking, physical examination, and the use of laboratory data, 
imaging, and other tests (by sensitively… eliciting relevant information about sex 
anatomy, sex development, sexual behavior, sexual history, sexual orientation, 
sexual identity, and gender identity from all patients in a developmentally 
appropriate manner.) 



Addiction Medicine: Ex. 
competency not requiring qualifier 

• Competence providing care to (substance use 
disorder patients) patients with diversity in age, 
gender, socio-economic status, limited English 
proficiency or literacy, and co-morbid medical and 
psychiatric conditions  



Addiction Medicine: Ex. competency with 
qualifier 

• Advocate for quality patient care and 
assist patients, employers, programs, 
agencies and governments in managing 
system complexities: 
– including an awareness of heightened 

stigma associated with addiction and other 
systemic barriers to obtaining addiction 
services  
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PAST/PRESENT APPROACH: ADD CURRICULUM! 

Cultural 
Competence 

Addiction 
Medicine 

Genetics and 
Genomics 

Population 
Health 

Presenter
Presentation Notes
Too often in GME, and the latter half of UME, the “educational” program is not well aligned and separated from and with the care and needs of actual patients. Addiction is no exception. The usual solution is to “add curriculum” on the left in the form of lectures, conferences, morning report, etc. or short “tourist” experiences in a clinic or with a specialty. Thus we have two problems – disengagement, lack of integrated and mal-alignment between the educational program and the care delivery system and needs of the population served.



HOW NOT TO BUILD A CURRICULUM 
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Care of the Opiate Addicted 
Patient Epidemiology of 

substance use and 
abuse (MK) 

Proficiency in screening, 
brief Intervention, & 
motivational interviewing 
(PatCare) 

Medical model 
of addiction 

(MK) 

Work 
collaboratively as 
members of inter-
disciplinary teams 
(IS&Comm) 

  

Compassion, 
integrity, and 
respect for others 
(Prof) 



© 2014 Accreditation Council for Graduate Medical Education 

PROFESSIONAL DEVELOPMENT: 
DREYFUS MODEL 

Dreyfus SE and Dreyfus HL. 1980 
Carraccio CL et al. Acad Med 2008;83:761-7 

 

Time, Practice, Experience 
Novice 

Advanced Beginner 

Competent 

Proficient 

Expert/ 
Master 

MILESTONES AND/OR EPAs 
Curriculum 

 
Assessment 

Curriculum 
 

Assessment 

Curriculum 
 

Assessment 

Curriculum 
 

Assessment 

Curriculum 
 

Assessment 

Development is a  
non-linear 

phenomenon 

Curriculum 
 

Assessment 

Presenter
Presentation Notes
Reality is skills develop over time and training. We expect different levels of competence for different skills. The Milestones were heavily influenced by developmental models of expertise, such as the work of the Dreyfus brothers and Anders Ericsson. This slide is based on the Dreyfus brothers. We also make the point that curriculum and assessment must be integrated: assessment drives learning but the “right learning” (curriculum) should also guide the appropriate choice of assessment.
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NEEDED PERSPECTIVE MOVING FORWARD 

Wong BM, Holmboe ES, Transforming the Academic Faculty Perspective in Graduate Medical 
Education to Better Align Educational and Clinical Outcomes. Acad Med. 2016;91(4):473-9.  

http://www.ncbi.nlm.nih.gov/pubmed/?term=Wong+BM+AND+Holmboe+ES


SUMMARY 

• Learning to care for patients with addiction 
requires rethinking education as an embedded, 
integrated process and experience guided by 
competency frameworks. 
– Some abilities (i.e. competencies) will be specific to 

the content and context of addiction medicine, but… 
– Many other abilities will be acquired through other 

integrated educational and clinical care experiences 

101 



NEXT STEPS 

• Given most of medical education and 
learning is experiential, how can we 
integrate, i.e. “embed”, addiction medicine 
into existing curricula… 
– Undergraduate medical education? 
– Residency and fellowship programs? 
– Across the continuum of practice? 
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• Group 1: Room 176 
• Group 2: Room 178 
• Group 3: Room 476 
• Group 4: Room 472 
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Moving into Action: Opportunities and 
Challenges 

• Group 1: Room 350 
• Group 2: Room 230A 
• Group 3: Room 476 
• Group 4: Room 178 
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Next Steps 
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Work Group Session Report Outs:  
Group 1 



Work Group Session Report Outs:  
Group 2 



Work Group Session Report Outs:  
Group 3 



Work Group Session Report Outs:  
Group 4 
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Thank You 
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