
Sustainable Strategies & Digital Tools to 
Expand Implementation of PCOR 

Findings

Andrea K. Graham, PhD

Center for Behavioral Intervention Technologies (CBITs)

Center for Human-Computer Interaction + Design

Department of Medical Social Sciences

NASEM Workshop Series  • June 9, 2022

@andreakgraham



The disruptive innovation of digital 

interventions is extending treatment 

beyond in-person sessions into the 

fabric of people’s lives

But: 

If they are not engaging, 

people will stop using them

Implication: 

Must be engaging to 

have clinical impact 



Engagement is a Problem

• When digital interventions have moved from 

research settings to real-world settings, 

implementation has frequently failed 

– Low rates of use and retention among patients 

– Failed integration within their systems of care 



What’s the Disconnect? 

Interventions are often not designed 
for the users and contexts in which 

they will be implemented  

• We need contextually-relevant care
– Better matched to patients’ needs (personalization, 

precision)

– Better matched to clinicians’ workflows (pragmatic)

• Human-centered design can help

Graham, Wildes et al., 2019, User-centered design for technology-enabled services for eating disorders, Int J Eat Disord



The Example of Mental Health Apps

How DMHIs are Designed

• Rely heavily on psychoed

• Require 30-45 min use/week

• Typically for 6+ weeks

 Engagement is challenging

How People Use Apps

• Single purpose

• Short bursts of time

• Sometimes frequently 

throughout the day

 Action > Psychoeducation

Cannot simply translate a face-to-face treatment to a 

digital format 



The User Experience Matters

Graham, Lattie, & Mohr, 2019, Experimental therapeutics for digital mental health, JAMA Psychiatry



Designing for Implementation

• Integrating new interventions into existing 

workflows is challenging

– Especially true for digital, whose delivery differs 

from in-person by design

• There is a gap in knowing “how” (the methods 

and techniques) to implement digital 

interventions in health care settings



Implementation Strategies 
for Digital Mental Health

Graham, Lattie, Powell, Lyon, Smith, Schueller, Stadnick, Brown, & Mohr, 2020, Implementation 

strategies for digital mental health interventions in health care settings, Am Psychol



“…workflow considerations remain 

among the least explored but 
most needed factors towards 

facilitating implementation…”

Torous et al., 2021, World Psychiatry



Workflow Integration: An 
Example 

IntelliCare

Mohr, et al., 2017, IntelliCare: An eclectic, skills-based app suite for the treatment of depression and anxiety, JMIR



“Implementing an Innovative Suite of Mobile 
Applications for Depression & Anxiety”

• 1st trial of a mental health app with primary care patients

• Effect sizes of 0.78 and 0.64 for depression and anxiety

Graham, et al., 2020, Coached mobile app platform for the treatment of depression and anxiety 

among primary care patients: A randomized clinical trial, JAMA Psychiatry
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Engagement

Graham, et al., 2020, Coached mobile app platform for the treatment of depression and anxiety 

among primary care patients: A randomized clinical trial, JAMA Psychiatry



Workflow Integration: 
Referral Management

Referral Strategies

Direct to Consumer Clinician Referral Other & >1

Digital
Research 

Registry
Print Clinic

EHR alert 

+ order
Recommend Other

Campus 

Buzz

Graham, et al., 2020, Lessons learned from service design of a trial of a digital mental health 

service: Informing implementation in primary care clinics, Transl Behav Med



Workflow Integration

Graham, et al., 2020, Lessons learned from service design of a trial of a digital mental health 

service: Informing implementation in primary care clinics, Transl Behav Med



Interoperability with an EHR

https://www.insider.com/nailed-it-netflix-baking-fails-photos-2018-3#the-judges-congratulated-this-contestant-for-completing-her-cake-in-a-short-period-of-time-4



Workflow Integration

Referral Strategies

Direct to Consumer Clinician Referral Other & >1

Digital
Research 

Registry
Print Clinic

EHR alert 

+ order
Recommend Other

Campus 

Buzz

Yield:      82% (n=257) 4% (n=14) 14% (n=42)

Graham, et al., 2020, Lessons learned from service design of a trial of a digital mental health 

service: Informing implementation in primary care clinics, Transl Behav Med



Workflow Integration

Referral Strategies

Direct to Consumer Clinician Referral Other & >1

Digital
Research 

Registry
Print Clinic

EHR alert 

+ order
Recommend Other

Campus 

Buzz

Yield:      82% (n=257) 4% (n=14) 14% (n=42)

Penetration:    4% 50%

Graham, et al., 2020, Lessons learned from service design of a trial of a digital mental health 

service: Informing implementation in primary care clinics, Transl Behav Med



Penetration Rate

• Penetration = # enrolled / # clinic patients with 

positive depression screens in EHR

– 146 enrolled

– 1,135 patients potentially eligible 

• Penetration Rate = 13%

Graham, et al., 2020, Lessons learned from service design of a trial of a digital mental health 

service: Informing implementation in primary care clinics, Transl Behav Med



Implementation Strategies 
for Digital Mental Health

Graham, Lattie, Powell, Lyon, Smith, Schueller, Stadnick, Brown, & Mohr, 2020, Implementation 

strategies for digital mental health interventions in health care settings, Am Psychol



Referral Management

• Pain-point in the “implementation cascade”

– Who’s responsible? 

– Ethics and legalities (data sharing, endorsement)

– Software integration challenges

KNOW 
care is needed

WANT 
care

GET 
care

STAY 
in care

Improve  
Mental 
Health

Person Has 
Mental 
Health 

Problem(s)

Process Requirements Outcome

Kass, et al., 2017, The economic case for digital interventions for eating disorders 

among United States college students. Int J Eat Disord



“Integrating a Suite of Mental Health Apps for 
Depression in a Healthcare Setting”

• First referral to a digital solution

• Attention to process

Patient Has 

symptoms

Downloads 

app

Completes 

care!

Referring 
Clinician

Evaluates + 
refers via EHR

On-Site 
Support

Assists with 
onboarding

App Populates 

dashboard

Coaches Coaches 

engage
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Conclusions

• Design for Context

– From the start!

– Get things in front of end-users

– Focus on minimally-viable product(s)

– Iterate, iterate, iterate

• “Real world” research comes with real-world 

challenges 
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