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• NIH / NIDA Brief digital treatment for chronic pain
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• NIH / NCCIH  Behavioral Treatment for Chronic Pain

Chief Science Advisor: AppliedVR

Board of Directors
• American Academy of Pain Medicine
• Institute for Brain Potential

Scientific Member
• CDC Opioid Workgroup (2020-2021)
• NIH Interagency Pain Research    

Coordinating Committee (IPRCC)

Disclosures



The Call for Whole-Person Pain Care
100 million adults

• Institute of Medicine (2011)
• National Pain Strategy (2016)
• NASEM (2019)
• Center for Disease Control and Prevention (2019)
• HHS Interagency Task Force on Best Practices in 

Pain Management (2019)  Acute and chronic pain



Darnall B.
Nature 2018, May 3, Vol 557:7.





IASP Definition of Pain

Pain Definition:  A noxious sensory and emotional experience





Poor Descending Modulation of Pain

• Shapes neural functioning / patterns1

• Shapes the brain at “rest”2-3

• Sets the stage for prolonged symptoms, chronic pain3-4

• Primes the nervous system for pain5 

1. Seminowicz and Davis. Cortical responses to pain in healthy individuals depends on pain catastrophizing 
(2014).

2. Kucyi et al.  Enhanced medial prefrontal DMN functional connectivity in chronic pain and its association 
with pain rumination (2014).

3. Jiang, Oathes, Hush, Darnall, Charvat, Mackey, Etkin. Perturbed amygdalar connectivity with the Central 
Executive and Default Mode Networks in Chronic Pain (PAIN®, 2016).

4. Picavet et al. Pain catastrophizing and kinesiophobia: predictors of chronic low back pain (2002).
5. Taub, Darnall, Johnson, Mackey. Effects of a pain catastrophizing induction on quantitatively measured pain 

perception in women with chronic low back pain (2017).





Cognitive Behavioral Therapy for Chronic Pain

• Pain and the brain
• Mood and pain
• Sleep and pain
• Pleasant activities

• Goal setting
• Problem solving
• Movement 
• Social connection

Topics and Skills      

• Diaphragmatic Breathing
• Relaxation Response
• Cognitive Restructuring
• Mindfulness
• Meditation



There’s nothing I 
can do about my 

pain. It is only going 
to get worse!



There are several 
things I can do right 
now to soothe myself 
and feel better. 



Unhelpful Pain
Coping

Pain Relief Skills



Regular skills use:
• Dampens pain processing 
• Reduces physiological hyperarousal
• Reduces cognitive and emotional responses        

that amplify pain
• Entrains positive neural patterns
• Alters the function and structure of the brain

CBT increases prefrontal gray matter in patients with chronic pain 
Seminowicz DA, Shpaner M, Keaser ML, Krauthamer MG, Mantegna J, Dumas JA, Newhouse PA, Filippi C,   
Keefe FJ, Naylor MR. J Pain. 2013 Dec; 14(12):1573-84



• Insurance coverage
• Time
• Co-pays
• Travel
• Work / family obligations
• Pain / health
• Proximity (rural settings)
• No psychologists nearby who are trained to treat pain
• Surgical patients need asynchronous treatment
Darnall et al. 2016

BARRIERS



An evidence-based, single-session pain class 
that rapidly equips patients with pain 

management skills

For patients with acute and chronic pain and their families





N = 263

Health Education
2 hours

8-session CBT
(16 hours

Darnall BD et al. Comparative Efficacy and Mechanisms of a Single-Session Pain Psychology: 
Protocol for a Randomized Controlled Trial in Chronic Low Back Pain. Trials 2018; 19:165. 
Darnall BD et al. JAMA Network Open. Aug 16, 2021;4(8):e2113401.

2 hours



• Pain intensity
• Pain interference
• Pain catastrophizing 

Secondary outcomes:
• Pain self-efficacy
• Pain bothersomeness
• Sleep disturbance
• Depression
• Anxiety
• Fatigue

was similar  
to 8-session CBT for improving:

Darnall BD et al. JAMA Network Open. AUG 2021;4(8):e2113401.

Study Details:

• Chronic low back pain study (N=263)
• Half had 2+ chronic pain conditions
• Results at 3 months post-treatment

Cited by the 2019 HHS Best Practices Pain Management 
Task Force as a promising and scalable treatment option



6-month post-treatment results

• Continued non-inferiority to 8-session CBT for reducing pain 
intensity and pain interference

• New superiority for ER vs. CBT for reducing pain 
catastrophizing, anxiety, and pain bothersomeness

Darnall BD, Roy A, Hong J, Tian L, Mackey SC. Comparison of  a Single-Session Pain Management Skills Intervention 
With a Single-Session Health Education Intervention and 8 Sessions of  Cognitive Behavioral Therapy in Adults With 
Chronic Low Back Pain: 6-Month Results for a Randomized Trial. (in review)





Online ER Study

Randomized Controlled Study (N=105)

• No in-person visits
• Occurred during COVID
• Enrolled 100 people in first 11 days
• Mixed etiology chronic pain
• Minimal enrollment criteria
• Follow-up at 3 months post-treatment

Ziadni MS, Anderson SR, Gonzalez-Castro L, Krishnamurthy P, Darnall BD. Efficacy of a Single-
Session "Empowered Relief" Zoom-Delivered Group Intervention for Chronic Pain: Randomized 
Controlled Trial Conducted During COVID-19. (JMIR. 2021. Vol 23, No 9 (2021): September)

Online ER               Wait List 
(n=55)                     (n=50)

https://www.jmir.org/2021/9


Between group results at 3 months

N/S:  Depression, Pain Interference, Social Isolation



• 350 certified ER instructors
• Delivered in 12 countries
• Available in 7 languages
• 11-hour CME workshop

https://empoweredrelief.com/

Clinician Certification Workshops



New $11.1M Research Award!

Comparative Effectiveness of 8-Session Online Cognitive 
Behavioral Therapy vs. Online Single-Session Pain Relief 
Skills Class for Chronic Pain

• PI: Darnall
• National study; 6 study sites
• 1200 adults, mixed-etiology chronic pain
• Fully online – no in-person visits required
• Enrollment begins Fall 2022



Community-based 
MSK chronic pain









Darnall BD, Ziadni MS, Krishnamurthy P, Mackey IG, Heathcote L, Taub CJ, Flood P, Wheeler A. 
“My Surgical Success”: Impact of a digital behavioral pain medicine intervention on time to opioid cessation after breast cancer surgery (May 2019, Pain Med).



Effects of My Surgical Success (MSS) 
vs HE Control in Unadjusted and 
Adjusted Model on Opioid Cessation 

N = 68 (MSS, n = 36; HE, n = 32)



Switzerland

Ziadni MS, You DS, Tanner R, Salazar B, Jaros S, Ram J, Roy A, Tanner N, Salmasi 
V, Gonzalez-Castro L, Gardner M, Darnall BD. “My Surgical Success”: Impact of a 
Digital Behavioral Pain Medicine Intervention on Pain After Orthopedic Trauma 
Surgery – A Randomized Trial (in review).

MSS associated with reduced pain after surgery and 3 months after surgery



For people with chronic pain and comorbid opioid misuse

• PI: Darnall
• National RCT
• N=600
• We are testing a fully automated on-demand version of 

Empowered Relief that includes interactive learning
• Primary outcome is 3 months post-treatment
• Enrollment begins Summer 2022



Treating the full 
definition of pain: 

Access is everything A single-session skills-based intervention
- improves access to pain treatment
- has durable and clinically meaningful outcomes
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