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New BehaviorExisting Behavior Action Contemplation Precontemplation Preparation Maintenance 

Behavior has 
changed 

What behavior change messages are most 
effective for those who need to change? 

Key concepts 

Behavior Change 



 Individually  tailored messages have effects  on those  who are  ready, getting ready,  
or not ready  to change  behavior 
 Can have an impact on all participants  – and predict  future change 

Behavior change happens along a continuum 



Behavior Change 

A process that unfolds over time   



Key Dimensions of the TTM 



    
 

   

  
   

  

   
  

 Objective of Phase I Pilot 

Design, develop, and establish the feasibility of a 
theoretically-grounded, mobile-optimized, 
interactive pain self-management intervention for 
Veterans that: 

• Is appropriate for all Veterans 
• Is designed to increase readiness to adopt pain self 

management strategies 
• Is built around Veterans’ personal preferences for self-

management strategies 
• Addresses readiness for other key behaviors 
• Leverages social networking and principles of 

gamification 



Focus Groups, 
Individual Interviews. 

& Usability Testers 
Expert 

Interviews 

Veteran Advisory 
Board 

 

 

  Phase I Prototype Development 



  

 
    

 

 
  

 
 
 

Veteran Advisory Board (N=5) 
Branch of Service & Rank Age (years) Gender 

Air Force (Officer) 40 Male 
Army (Senior Enlisted) 29 Male 

Army (Enlisted) 24 Female 
Marine (Officer) 35 Male 
Army (Enlisted) 43 Female 

• Interviewed prior to program development 
• Provided insight on: Lose the stripes! 

• Program content 
• Voice and tone of  content 
• Look and feel of program 
• Preferences for social media, principles of gamification, and text 

messaging 
• Name of program [Si3RRA Project] 

Looks like  a mistake;  
not  squared away. 

[Sx3] 
Sounds like  a 

sex site! 
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Focus Groups and Individual Interviews 
Focus Group and Individual Interview Participant Demographics 

(N 24) 
N (%) M (SD) 

Age: 50.8 (12.8) 
Gender 

Male 24 (100) 
Race 

White 15 (62.5) 
Black or African-American 5 (20.8) 
Asian 1 (4.2) 
Native Hawaiian or Pacific 
Islander 
Two or more Native 
American or Alaskan Native 

3 (12.5) 
Other 
Missing 

Hispanic 3 (12.5) 
Non-Hispanic 20 (83.3) 
Missing 1 (4.2) 
Branch of Service 

Air Force 2 (8.3) 
Army 12 (50) 
Marines 4 (16.7) 
Navy 6 (25.0) 

• Interviewed prior to and 
during program development 

• Provided insight on: 
• Acceptability and readability of 

program content 
• Voice, tone, and delivery of 

content 
• Look and feel of program 

• Colors 
• Logo 

• Preferences for social media, 
principles of gamification, and 
text messaging 

• Timing of text messages 
• Leaderboard or trophy 

case 
• Name of program 



Focus Groups and Individual Interviews 

   
 

 
 

 
     

 
   

  
     

 

         
             

           
          

           
        

             
           

             
              

 

[Project Triumph vs Operation Triumph] 
A little tacky – Triumph is ok – the whole 

operation thing, people in the military hear 
operation this, operation that, everything is 

named that; tune it out after a while— 
desensitized. It’s not bad if it’s all you have, 

but it’s overused! 

…most helpful would be 
personal video 

testimonials, put it in the 
program for everyone to 

see. 

And say you want to do this, but in order to get there, we need to do this. In order to help you reach your ultimate 
goals and show them the path to help them do these other things and reach the goal they want to get to. So to me, 
it’s like, if you’re already setting a path for this person, you’ve already failed. If you’re not listening, you’re assuming 
everyone wants the same outcome, you’ve already lost the battle. Maybe everyone wants to be pain free, but why do 
they want to be pain free? What’s the light at the end of the tunnel they’re trying to get? Is it because they’re 25 and 
were a star athlete and want to get back to being able to do that as best they can? 

Or is it like me, I’m 39, I have 2 kids. I was an athlete growing up, I just want to be able to play with my kids. I didn’t go 
to the VA until I was sitting in the rocking chair holding my son when he was an infant and I couldn’t get out of the 
chair while holding him without finding a way to get out of the chair by pushing off of the arms. So my end state could 
be totally different than somebody else’s. Everyone may need to take a similar path, but they need to take a different 
way to get there. To that same end state.” 



  

 

 

  

   

  

 

  

   
 

  
  

   
 

  

 
  

 
  

  
  

Usability Test Participant Demographics (N=20) 
N (%) M (SD) 

Age 42.8 
(10.3) 

Gender 
Male 18 (90) 
Female 2 (10) 

Race 
White 5 (25.0) 
Black or African-American 13 (65.0) 
Asian 
Native Hawaiian or Pacific 
Islander 
Native American or Alaskan 
Native 2 (10.0) 
Two or more 
Other 
Missing 

Hispanic 4 (20.0) 
Non-Hispanic 16 (80.0) 
Branch of Service 

Army 8 (40.0) 
Marines 3 (15.0) 
Navy 7 (35.0) 
Missing 2 (10.0) 

• Four rounds of iterative 
usability testing 

• At the conclusion of the 
interview, participants 
were asked to rate, on a 
scale from 1 to 10, the 
likelihood that they would 
recommend the program 
to a friend. 

• Average rating was 
8.8 

• One early interviewee 
declined to give an 
overall rating 

…in its current 
state it is a 4, but 

when completed it 
will be a 10. 



Eligibility 
Screener 

Computer-
Tailored 

Intervention 

Personal 
Activity 
Center 

Daily text 
message tips 

Pain 
Tracker 

Stage 
Matched 
Activities 

HealtheRide 
Facebook 

page 

-

  
 

   

 
 



 

  

    
  

  

Overall Subway Station Map 

Step 1 Step 3 Step 5 

Step 2 Step 4 
Step 6 

Step 7 



http://www.veteranpainstudy.com/
http://www.veteranpainstudy.com/
http://www.veteranpainstudy.com/




















 

  
    

   
  

  
   

  

Text Messaging: Sample Messages 

Want to be more alert, make better 
decisions & fewer mistakes? Get a good 

night's sleep. It's not optional. #zzzs 

As a Veteran, you likely know many 
people who have or had pain. Think 

about one of them who could inspire 
you to manage your pain. 

Stress can make people  more prone  to pain.  
If  you lower your stress,  you can help lower  

your  pain. See PAC activity  Get the Facts  
[short-url]. 

How  can your  team support you?  
Think  about  what you need and 
give them their marching orders.  

They'll  be glad to  help. 



 
  

   
     

     
    

 
   

 

 

       
   

          
     

         
 

Study Design 
• Pilot study with a 30-day follow-up to examine the 

acceptability and preliminary effectiveness of Health eRide 
• Participants included 69 Veterans with chronic pain 
• Users completed stage of change algorithms, Pain Impact 

Questionnaire™,1 and pain rating scales at baseline and 
follow-up 

• At follow-up, users also completed a measure of 
acceptability and the System Usability Scale (SUS), and the 
Patient Global Impression of Change Scale2. 

Total Recruited 
N=69 

64% 
completed 
follow-up^ 

Final Sample 
N=44 

1. Becker, J., Saris-Baglama, R. N., Kosinski, M., Williams, B., & Bjorner, J. B. (2005). The Pain Impact Questionnaire (PIQ-6™): A user’s 
guide. Lincoln, RI: Quality Metric Incorporated 

2. Dworkin, R.H., Turk, D., Wyrwich, K.W., et al. (2008) Interpreting the Clinical Importance of Treatment Outcomes in Chronic Pain 
Clinical Trials: IMMPACT Recommendations. The Journal of Pain, 9(2), 105-121. 

^ There were no significant differences on baseline demographics between those who completed the follow-up assessment and those 
who did not. 



  

Pilot Test - Participants 

Age Gender 

Mean 

Standard 
Deviation 

50.3 

12.0 
80.6% 

19.4% 
Male 

Female 

Johnson et al. 2017 http://medinform.jmir.org/2017/4/e40/ 

http://medinform.jmir.org/2017/4/e40


91.30% 

1.4% 1.4% 

Demographics 

Race 4.3% 

58.0% 
34.8% 

Ethnicity White 
Hispanic 8.70% 

Black Non-
Hispanic 

Asian 

American 
Indian or 
Alaska Native 
Other 



31% 

41% 

11% 

16% 

 

 

  

Patient Global Impression of Change Scale 

No noticeable change in 
condition, or change did not 
make a difference 
Slight, but noticeable 
Improvement 

Definite Improvement 

Considerable Improvement 

Johnson et al. 2017 http://medinform.jmir.org/2017/4/e40/ 

http://medinform.jmir.org/2017/4/e40


Time 1 

5.8 
6.8 

4.9 5.0 
5.4 

4.0 

8.1 

2.0 

4.0 

6.0 

8.0 

*p < .01 
**P < .001 

 

   
 

 

 

 

  

Pain Rating 

10.0 8.3 Time 2 

0.0 
Pain now* Usual pain past Best pain past Worst pain 

week** week* past week** 

partial η2 = .20 - .38 

Johnson et al. 2017 http://medinform.jmir.org/2017/4/e40/ 

http://medinform.jmir.org/2017/4/e40


67.0 
66.0 

61.5 

59.0 
60.0 
61.0 
62.0 
63.0 
64.0 
65.0 

Pain Impact Questionnaire (PIQ-6™) 
• Six-item measure of pain severity and its impact on health-related 

quality of life 

65.8 

Time 1 Time 2** **p < .001   

       
  

           ^Becker, J., Saris-Baglama, R. N., Kosinski, M., Williams, B., & Bjorner, J. B. (2005). The Pain Impact Questionnaire (PIQ-6™): A user’s guide. Lincoln, RI: Quality Metric Incorporated 



  

  

  

Baseline Stage of Change (N=44) 

0.0% 4.5% 11.4% 11.4% 9.1% 

38.6% 34.1% 22.7% 

25.0% 

4.5% 
13.6% 

9.1% 
50.0% 

36.4% 

15.9% 13.60% 

0% 

20% 

40% 

60% 

80% 

100% 

Precontemplation 

Contempation 

Preparation 

Action 

Maintenance 

No stress 

Pain Management Stress Management Healthy Sleep 

Johnson et al. 2017 http://medinform.jmir.org/2017/4/e40/ 

http://medinform.jmir.org/2017/4/e40


100% 

80% 
Time 2 

60% 

40% 

20% 

0% 
Pain Stress Healthy Sleep *p < .01 

Management* Management** **P < .001 
 

 

 

 

    

  

Change in Stage of Change: Movement to 
Action/Maintenance 

88.6% 
79.5% 

54.5% 50.0% 
38.6% 

25.0% 

Time 1 

Johnson et al. 2017 http://medinform.jmir.org/2017/4/e40/ 

http://medinform.jmir.org/2017/4/e40


Pilot Test - Outcomes 

Stage of Change 

Time 1 % Time 2 % McNemar 
X2 p Odds 

Ratio 

A or M – Pain 
Management 54.5% 79.5% 6.67 .010 6.500 

A or M – Stress 50.0% 88.6% 13.47 <.001 18.000 Management 

A or M – Healthy 25.0% 38.6% 2.50 .113 4.000 Sleep Habits 

 

  

Post Traumatic 
Stress Disorder 31.4 (21.5) 27.2 (21.8) 4.03 .051 .086 

Outcome Time 1 Mean 
(SD) 

Time 2 Mean 
(SD) F p Partial 

eta2 
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http://medinform.jmir.org/2017/4/e40


44 opted in to text 
messaging 

21 validated phone 
number 

23 did not validate 
phone number 

5 texted ‘Stop’ or 
turned off messages 
within health eRide 

 

    

 

 

Text Messaging 



 
 

 
  

  
   

  

     

    
 

 Pilot Test – Usability and Acceptability 

• System Usability Scale = 65.4 
• Score of 65+ indicates usability 

• Acceptability = 3.2 
• Score of 3+ indicates acceptability 
• Questions adapted from 2 measures: 

• NCI’s Education Materials Review Form 
• A measure used to evaluate tailored, stage-matched

intervention manuals 

• Potential Opportunity 
• “The program was designed for Veterans” response scores 

fairly low 
• More customization for Veterans may improve outcomes 
• Could findings generalize to non-Veteran populations? 



   
    

    
  
 

  

   
 

  

   
   

 

   
   

   
  

  
 

     
 

“The program is very 
easy to use, large print, 
very intuitive, not a 
cumbersome program.” 

“It not only asked me about 
my pain and issues, but it 
also gave me solutions to 
resolve my issues.” 

Qualitative Feedback #1 – What did you like most 
about the program? 

“It made me consider the 
things I have done to improve 
my quality of life with 
pain...exercise, knowing when 
to take it easy, sleep, eating 
better.” 

“All of it really but the steps 
the program gives is easy to 
follow in a pace u control at 
your own pace they [sic] some 
methods I used and others I 
am working on.” 



“Some areas were a little 
confusing...needed to re-read 
directions, in order to 
understand what you were 
looking for.” 

“Some of the 
questions were a 
little difficult to 

answer based on 
the answer 

choices.” 

   
 

 
  

   
  

  
  

 

  
 

   
   

  
 

 
 
  

 
  

 
 

     
 

Qualitative Feedback #2 – What did you like least 
about the program? 

“The initial subway hub 
was confusing and the 
layout didn't help.” 

“There were no new 
concepts, everything this 
"system" told me to do I 
have been told a thousand 
times by providers and 

“It seemed to take a lot of none of it worked.” 
questions to get to a 
conclusion. After I go through 
everything I am not really sure 
how to find a particular piece 
of information that was 
provided.” 



“I didn't notice if there was an audio 
option for the program. This program 
was not good for mobile use. Might 
consider a mobile site.” 

    

    
  

    

    
   

   
   

 
   

  

   
 

   

Qualitative Feedback #3 – How could the program 
be improved? 

“Videos would be a good tool, 
seeing reactions of real people 
and how they manage pain the 
healthy way.” 

“Easier to drill down into the 
information. [M]ore concise way to get 
to the root of the problem and give the 
option for more info. It would also be 
nice if there was a notebook like 
feature where you could save parts 
that interest you for future reference.” 



   
  

  

     
    

  
    

 

Conclusions 

• Participants reported clinically and statistically 
significant reductions in pain, pain impact, and 
readiness to employ self-management strategies for 
pain. 

• There was a significant increase in readiness to 
effectively manage stress and to have healthy sleep 
habits. 

• There was also an effect on posttraumatic stress 
symptoms and an increase in the awareness of the 
benefits of self-managing pain. 



    
 

   
   

    
   

     

Conclusions 

• The input of key stakeholders was critical to the 
development of Health eRide. 

• Initial outcomes clearly demonstrate the impact of 
end-user input and provide encouraging evidence of 
the acceptability and effectiveness of incorporating 
principles of gamification into a theoretically-
grounded intervention for Veterans at all levels of 
readiness for self-managing chronic pain. 



  National Center for Complementary & Integrative Health R44AT009675 



Pain Self-Management 



Pain Self-Management 



 
  

   
   

 

 
  

   

  

  
  

Recruitment Channels 

• Military Times 
• Student Veterans of America 
• University colleague word of mouth 
• VA Connecticut Healthcare System (VACHS) 
• Providence VA Medical Center 
• Veteran’s Centers 
• Employers 
• American Chronic Pain Association Veterans in 

Pain Events 
• Veteran Business Outreach Coordinators 
• Social media ads (Facebook, Craigs List, LinkedIn) 
• Other community organizations that serve 

Veterans 
• Bus ads (Capital Metro Austin, Providence, RI) 
• Veteran resource fairs and community events 



DISCUSSION / Q&A 
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