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Why are 
digital skills & 
preparedness 
important? 

• Digital Health Skillset: set of skills and knowledge 
that are essential for productive interactions with a 
health care system* 

• Digital Health Preparedness: having a sufficient 
quantity of digital skills to properly support digital based 
health care  

• One’s digital skillset may affect health and quality 
of health care, and a lack of such skills may lead to
adverse clinical outcomes 

*Norman CD et al. JMIR. 2006 



   

  
  

    
  

 

What impacts digital skills & preparedness? 

• Prior work shows that multiple
individual-level factors influence one’s 
digital health skill set: 

• age, race/ethnicity, and social risk
factors (income, education, and
marital status) 

• No study has compared the digital
health skillset and preparedness of
consumers of different health 
systems 



  

        
     

       
    

   

How might the VA perform? 

• Hypothesis: 
Due to the VA’s history and focus on the use of digital care, we 
hypothesize that Veterans who obtain their health care from the 
VA may have a greater digital health skillset and higher rates of 
digital preparedness than Veterans who receive care outside the 
VA health care system 



     

     
   

   
   
   

   
 

Methods 

• We used cross-sectional data from the 2016-18 National Health Interview 
Surveys (NHIS) 

• a nationally representative sample of noninstitutionalized individuals residing
within the US, conducted annually by the CDC 

• Limited to respondents >18 years. Samples included: 
• 3,188 Veterans who obtain care in the VA* 
• 3,393 Veterans who received care outside the VA 

*which included VA, Tricare [health insurance for active-duty military], and CHAMP-VA [Civilian Health and Medical Program of 
the Department of Veterans Affairs 



     

     
  

Methods 

• In our analysis we included covariates known to impact an individual’s digital 
health skills: 

• Age 
• Sex 
• Race 
• Ethnicity 
• Four social risk factors (economic instability, disadvantaged neighborhood, 

low educational attainment, and social isolation) 



  

      
  

   
     

      
     

      

• Digital Health Skills: “During the past 12 months, have you ever used computers for
any of the following…”

• “…to look up health information on the internet?”
• “…to fill a prescription using the internet?”
• “…to schedule an appointment with a health care provider on the internet?”
• “…to communicate with a health care provider by email?”

• Digital Preparedness: as having >2 of any of these digital health skills

Defining Digital Health Skills & Digital Preparedness 



   
    

   

 
   

    

   
  

    
 

Calculated descriptive statistics for Veterans 
who obtained care within the VA and 
Veterans who obtained care outside the VA 

Estimated the prevalence of digital What did preparedness based on age, sex, race, 
ethnicity, and social risk among the two we do? cohorts 

Used logistic regression to estimate 
unadjusted and multivariable odds ratios 
(95% CI) of being digitally prepared for each 
characteristic 



Patient 
Characteristics: 

Those who received health care within 
the VA health care system were: 

• Younger 
• More often Female 
• More often identified as Black 
• Reported greater economic

instability and social isolation 

…compared to Veterans who received
care outside the VA 

Veterans who receive 
care within the VA 

Veterans who 
receive care outside 

the VA 

P-value 

Age 
18-49 
50-64 
65-74 
75+ 

33.3 (30.7 - 36.0) 
24.3 (22.3 - 26.2) 
25.1 (23.2 - 26.9) 
17.2 (15.5 - 18.8) 

24.2 (21.9 - 26.5) 
22.8 (20.7 - 25.0) 
26.7 (24.7 - 28.6) 
26.1 (24.3 - 27.9) 

<.01 

Sex 
Male 
Female 

65.2 (62.6 - 67.9) 
34.7 (32.0 - 37.3) 

93.3 (92.3 - 94.4) 
6.6 (5.5 - 7.6) 

<.01 

Race & Ethnicity 
White 
Black 
Other 
Hispanic 

78.9 (76.7 - 81.2) 
13.1 (11.2 - 15.0) 

7.8 (6.3 - 9.3) 
9.1 (7.4 - 10.8) 

85.0 (83.0 - 86.9) 
10.2 (8.7 - 11.8) 

4.7 (3.5 - 5.8) 
7.1 (5.4 - 8.7) 

<.01 

.08 
Social Risk Factors 
Economic instability 
Disadv. neighborhood 
Low educ. attainment 
Social isolation 

8.3 (6.9 - 9.8) 
17.7 (15.8 - 19.5) 
71.3 (69.1 - 73.4) 
42.6 (40.3 - 44.9) 

5.5 (4.6 - 6.5) 
16.5 (14.7 - 18.4) 
69.0 (66.7 - 71.3) 
35.4 (33.4 - 37.5) 

<.01 
.38 
.12 
<.01 

 
 

 
    

 

  
 

  

   
 

 
 

 

 
 



 
    

   
   

   
   

  
 

 

 
   

   

 

Digital 
Characteristics 

Veterans who obtained care within the VA endorsed greater rates of: 
• Looking up health information on the internet 
• Filling a prescription using the internet 
• Scheduling a health care appointment on the internet 
• Communicating with a health care provider by email 

Veterans who receive care 
within the VA 

Veterans who receive 
care outside the VA 

P-value 

Digital Health Skills 
Look up health information on the internet 
Fill a prescription using the internet 
Schedule a healthcare appointment on the internet 
Communicate with a health care provider by email 

51.8 (49.2 - 54.4) 
16.2 (14.5 - 18.0) 
14.1 (12.4 - 15.8) 
18.0 (16.1 - 19.8) 

45.0 (42.6 - 47.3) 
11.3 (9.6 - 13.0) 

11.6 (10.1 - 13.1) 
13.3 (11.6 - 14.9) 

<.01 
<.01 
.02 

<.01 

Digital Skills Count 
0 
1 
2 
3 
4 

<.01 
43.1 (40.6 - 45.7) 49.9 (47.5 - 52.3) 

30.6 (28.6 - 32.6) 
10.5 (9.06 - 11.9) 

5.8 (4.8 - 6.9) 
3.0 (2.1 - 3.8) 

31.5 (29.2 - 33.9) 
11.7 (10.11 - 13.2) 

9.0 (7.63 - 10.4) 
4.5 (3.55 - 5.5) 



      
   

      

 

40 

Prevalence of digital preparedness based on sociodemographics among 
Veterans cared for within and outside the VA. 
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30 

Prevalence of digital preparedness based on social risk factors 
among Veterans cared for within and outside the VA 
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Digital 
Preparedness 

In multivariable models, significant
negative predictors of Digital 
Preparedness were: 

• age >75 
• low educational attainment 
• social isolation 

But…receiving health care services from
the VA was the only characteristic 
associated with higher odds of being
digitally prepared 

Odds Ratio of being Digitally Prepared 
(95% CI) 

Unadjusted Adjustedc 

Age 
18-49 
50-64 
65-74 
>75 

Reference 
1.12 (0.89 - 1.41) 
0.88 (0.70 - 1.11) 
0.53 (0.41 - 0.69) 

Reference 
1.16 (0.92 - 1.46) 
0.91 (0.72 - 1.16) 
0.59 (0.45 - 0.76) 

Sex 
Male 
Female  

Reference 
1.42 (1.19 - 1.70) 

Reference 
1.15 (0.95 - 1.40) 

Race and Ethnicity 
White 
Black 
Otherd 

Hispanice 

Reference 
0.95 (0.74 - 1.24) 
1.52 (1.09 - 2.12) 
0.83 (0.55 - 1.26)e 

Reference 
0.87 (0.66 - 1.14) 
1.40 (0.97 - 2.01) 
0.72 (0.48 - 1.07) 

Social Risk Factors 
Economic instability 
Disadvantaged neighborhood 
Low educational attainment 
Social isolation 

0.76 (0.56 - 1.05) 
0.90 (0.72 - 1.12) 
0.39 (0.33 - 0.46) 
0.70 (0.60 - 0.82) 

0.87 (0.62 - 1.22) 
1.01 (0.80 - 1.26) 
0.40 (0.34 - 0.48) 
0.78 (0.66 - 0.92) 

Health care access 
Non-VA Health Care 
Veteran’s Health Affairs 

Reference 
1.40 (1.19 - 1.67) 

Reference 
1.36 (1.12 - 1.65) 



 
     

        
   

      
  

   
      

   
       

    

What are some takeaways? 
1. While previous work has highlighted individual-level factors that can affect digital skills 

this is the first study to assess how the health care system in which an individual 
receives care may influence an individual’s digital preparedness 

2. Veteran’s digital skillsets are LOW, regardless of where they obtained care (within or 
outside the VA health care system) 
• ~20% of all Americans may not have proper digital literacy skills 
• Digital health skills may be low due to the socio-demographics associated with the

Veterans cared for by the VA, as it selectively cares for individuals who are older, less 
educated, more rural, and with lower socioeconomic status – all factors known to be 
associated with lower digital health literacy 



 

 
  

  
  

   
  

   
 

Is there a silver lining? 

• Despite demographic 
disadvantages to digital uptake,
Veterans who receive care in the 
VA appear to have more digital
health skills and be more 
digitally prepared than Veterans 
who do not receive care within 
the VA – suggesting a positive, 
system-level influence on these 
individuals 



 

     
    

    

     
    

      

     
    

 

       
 

Why might VA Veterans be doing better? 

• VA leadership & historical use of digital-based tools. 
• 1994: VA began a progressive uptake and use of telemedicine – with early phases

characterized by local innovations and pilot studies centered around telehealth
delivery 

• 2004: A second phase of the VA’s dissemination and use of telehealth modalities 
centered around systems approaches that supported early adoption of telemedicine
and created national clinical, technological, and business foundations for the VA’s
developing telemedicine platforms 

• 2016: 12% of all Veterans had received some of their care through telemedicine 
modalities, while fewer than 1% of Medicaid and rural Medicare beneficiaries used 
telehealth services during the same time period 

Darkins A. The growth of telehealth services in the Veterans Health Administration between 1994 and 2014: a study in the 
diffusion of innovation. Telemed J E Health 2014 



 

       
    

  
       

   
   

        
   

       

      
 

Why might VA Veterans be doing better? 

• The VA was an early adopter in using on-demand tools, mobile
applications, and other forms of digital outreach to connect with the 
individuals it serves: 

• In 2010, the VA was the first health care system to institute the 
“Blue Button” program – an online health portal which allows 
users direct access to their health data 

• In 2016 the VA was one of the first health care systems to perform 
mass distribution of video-enabled tablets (iPads) to at-risk
populations as a means of improving access to care 

Jacobs JC, et al. Increasing Mental Health Care Access, Continuity, and Efficiency for Veterans Through Telehealth With Video 
Tablets. PS American Psychiatric Publishing; 2019 



     
  

 

      
  

    

Moving forward… 

• To improve utilization of digital tools, health care systems must go beyond 
access alone and improve individual’s digital and health knowledge, numeracy,
navigability, communication, and decision-making skills 

• Studies suggest if you improve an individual’s digital skill set, you can improve
health outcomes (e.g., blood pressure and medication adherence) 

• Interventions targeted at older, more vulnerable populations may be more 
impactful 



  

    
      
    

 
       

    
  

      
       

Our study has limitations…of course 

1. “Veteran” categorization method may falsely misclassify some individuals 
2. Definition of “digitally prepared” may be overly strict and potentially over 

penalizes our characterization of who is digitally prepared. (Who hasn’t 
struggled with a patient portal!) 

3. Our outcomes are based on self-report, which could be biased or incorrect 
4. Use of the term “computer” in the survey question could be misleading and 

may underestimate the use of cellphones or other smart devices 
5. The survey was conducted in the years prior to COVID-19, thus our findings 

may not be representative of current digital health skillsets or preparedness 



         
   

    
     

      
  

   
  

 

 Links to article 

Take away… 

1. Veterans who obtain services within the VA report greater digital health skills and
preparedness compared to Veterans who receive their care outside the – despite a 
higher prevalence of risk factors known to negatively impact digital literacy 

2. These findings suggests that while individual-level barriers to digital care exist,
there may be system-level factors or influences that may moderate such barriers 
among at-risk populations – such as those served by the VA 

3. As digital-based care becomes more prominent, future work should focus on what 
system-based interventions or programs are improving individuals’ digital skillsets 
and ability to engage through digital mechanisms 

-THE END 
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Overdose rates increasing dramatically,primarily due to street drugs (e.g. fentanyl,methamphetamine, 
cocaine), often used in combination 

(Lin AJPM 2019, Coughlin Addiction, 2021) 



   EFFECTIVE TREATMENTS FOR OUD & OTHER SUDS EXIST 



 

           
         

         
     

LOW CURRENT TREATMENT RATES 

• Estimates of ONLY ~10% of patients with alcohol use disorder and ~33% of 
patients with opioid use disorder receive effective treatments. Rates lower in 
community than in VHA. 

• Even in those who access/start treatment, retention is low and there is high risk 
for overdose and other negative outcomes when patients stop treatment. 



   

 

 
 

WHAT ARE THE BARRIERS TO CARE? 

Stigma 

Limited 
access/acce 
ssability of 
treatment 

Complex 
symptoms of 

addiction 

(SAMHSA, 2015) 



  
  

     
   

     
      

    
  

   
  

         

DISTANCE A PARTICULAR BARRIER FOR 
SUD BUT TELEHEALTH UNDERUSED 

• Distance has been described by patients as a major reason for discontinuing SUD 
treatment and associated with lower followup for SUD treatment 

• Particularly challenging for SUD treatment that often requires frequent (weekly) 
visits over time and many clinics may discharge patients if they miss appointments 

• Particular barrier for this patient population - “What’s the one thing that could help 
you engage in treatment?…” 

“That’s easy, a car!” 

• Despite potential, there are few studies of telehealth for SUDs and lower use 
compared to other mental health disorders 

(Gryczynski et al., 2014; Schmitt et al., 2003, Lin et al 2019) 



 

       

       
 

  

   

AND THEN CAME COVID-19 

• Ryan Haight Online PharmacyAct Exemption during Public Health 
Emergency 

• New guidance and changes from SAMHSA, DEA, payers and 
others decreasing barriers in : 

• Use of phone visits 

• Prescribing across state lines 

• CFR42 part 2 

• HIPAA 

• Reimbursement 



       

    

    

    

KEY AREAS OF RESEARCH NEEDED FOR SUD TELEHEALTH 

1 
Understand Veteran perspectives on telehealth 

2 
Examine telehealth for SUD treatment and outcomes 

3 
Develop and test new models of telehealth to improve 
outcomes 



  1 . UNDERSTAND VETERAN PERSPECTIVES 
ON TELEHEALTH 



    

  

   
      

   
 

 

 
 

   
 

 

  
           

 
 

   
        

   
  

         
 

1. VETERAN VIEWS OF TELEHEALTH FOR SUD 

Telehealth advantages Telehealth 
disadvantages 

Ongoing challenges to address 

Decreased SUD stigma 
"I would say that it would be the 
phone,in some ways I feel better. 
The actual non-contact is easier 
because you can’t see if they’re 
judging you or not" 

Decreased connection 
“When you remove that 
human element where you’re 
in the same room with 
me…you remove the human 
aspect of it” 

Technology access & SUD logistics 
“You know I don't have a lot of money,I do 
the monthly minute thing so there were times 
when I was worried” 

“The least helpful part is…medication getting 
lost in the mail, theVA not getting your UDS, 
…that’s real real crazy stuff to happen, you 
don’t want to wind up with no medication…” 

Perspectives of patients with SUDs : Not just ‘one-size fits all.’ Emphasize need for telehealth options 
& hybrid models 



  
   

2. UNDERSTAND COVID-19 IMPACTS ON 
TELEHEALTH USE AND PATIENT OUTCOMES 



   

  
 
 

 

  

DRAMATIC INCREASE IN OUD TELEHEALTH SINCE COVID-19 

Total number of 
Veterans 
receiving 
buprenorphine 
treatment ↑14% 

COVID-19 

(Lin et al, under review) 



      
  

3 .  NEW MODELS OF TELEHEALTH TO 
INCREASE TREATMENT AND IMPROVE 

OUTCOMES 



  

   
  

 

   

    

   
 

TESTING NOVEL INTERVENTIONS TO 
FOR COMPLEX OUD PATIENTS 

• Persist Study (NCCIH R01 AT010797 Ilgen & Lin MPI) 

• Test an 8 session cognitive behavioral therapy phone-
delivered pain management and relapse prevention 
intervention for patients with OUD and chronic pain 

• Sample: n = 200 (community sample andVeterans) 

• Outcomes across 1 year follow-up: buprenorphine 
retention, pain and substance use outcomes 



     
   

   
  

 
   
   

 
     

       

FUTURE OF TELEHEALTH: CAN TELEHEALTH BE USED TO 
INCREASE AND IMPROVE CARE? 

• Can we better engage the majority of patients with 
substance use disorders who are not receiving treatment? 

• Project In.Reach & Vet.Reach (NIAAA R01 
AA029400 Lin & Bonar MPI, VA ORH) 

• Proactively outreach to patients struggling with substance use 
• Help people link to and engage in care 
• Decrease stigma of substance use treatment 
• More appealing and accessible treatment options,especially for 

under-served populations 



  

   
    

    

  
   

 

EARLY CAREER LESSONS LEARNED 

• Learn and integrate “mixed methods” (e.g., qualitative, 
quantitative, survey, clinical trials, implementation science) 

• Seek opportunities to collaborate and mentor others 

• Engage with different operational stakeholders and funders 
(e.g. VCC and HSR&D cores, ORH, NIH) 

• Focus on impact 



 

 

QUESTIONS ? 

Contact: 

Lewei (Allison) Lin MD, MS 

Leweil@med.umich.edu, lewei.lin@va.gov 

mailto:Leweil@med.umich.edu
mailto:lewei.lin@va.gov
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Early Career Investigators Insights 
Mentorship. Mentorship. Mentorship. Find someone who will/can 
support you in all the different ways (time, resources, $$, interest) 

Don’t reinvent the wheel. A lot of what you will do has already been 
done before. Ask for resources from those who have gone before 
you 

Give yourself twice as much time as you think you’ll need. Research 
happens at a snail's pace 

-Charlie Wray, DO, MS 
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