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Abstract 

Purpose: The objective of this study was to develop consumer health IT design guidance for 
individuals with physical, cognitive, and sensory disabilities. 

Scope: Designers have limited guidance upon which to draw when creating consumer health IT 
for individuals with disabilities. Existing guidance does not encompass individuals with 
disabilities’ unique requirements for consumer health IT content and functionality and only 
partially accounts for accessibility requirements of individuals with non-visual functional 
limitations. The intent of the proposed study is to develop a broader set of design guidance for 
individuals with disabilities in the context of one form (i.e., mobile heath applications) and one 
functional domain (i.e., health information communication with social network members) 
within consumer health IT. 

Methods: This study employed a sequential, multi-method approach to empirically assess and 
draw design guidance for consumer heath IT from individuals with disabilities’ health 
information communication work systems. Data were collected through interviews, task 
analyses, journals, and focus groups. Data analysis was informed by qualitative content analysis 
methods but modified to meet the purpose of guiding design rather than building theory. 

Results:  Findings demonstrate that experiences with disability impact user needs both in terms 
of the types of functionality needed for effective health management (i.e., usefulness) and in 
terms of the ways such functionality is implemented (i.e., usability). While some of the needs 
reported parallel those reported from studies with individuals with chronic conditions, others 
are unique to those identifying as living with a disability. Moreover, findings demonstrate that 
existing consumer health IT must be redesigned or augmented to better allow for individuals 
with disabilities to fully engage with their health through such technological solutions. A 
secondary analysis further provided recommendations on how informatics designers and 
professionals can best partner with individuals with disabilities. 

Key  Words: individuals with disabilities, health information, communication, consumer health 
IT, mHealth, engineering design. 



 
 

              
           

            
        

         
      

 
         

 
           

          
 

             
           
      

 
             

       
    

 
 

 
             

               
            

          
              

            
          

        
              

           
             

         
            
             

             
       

 
 

            
           

Purpose 

The broad, long-term goal of this work is to improve health care quality through the 
development of consumer health IT that is responsive to the needs and preferences of diverse 
patient subpopulations. The objective of this self-contained health IT research study was to 
develop consumer health IT design guidance for one patient subpopulation, individuals with 
physical, cognitive, and sensory disabilities, who not only face challenges with health 
management, but also with technology use. 

This objective was accomplished through three specific aims: 

Specific Aim 1: By assessing individuals with disabilities’ existing health information 
communication practices with social network members from a systems perspective. 

Specific Aim 2: By identifying the challenges individuals with disabilities face in leveraging 
existing mobile consumer health IT solutions for health information communication with social 
network members from a systems perspective. 

Specific Aim 3: By cooperatively generating (i.e., in partnership with individuals with disabilities) 
descriptive and prescriptive design guidance for consumer health IT based on an explication of 
existing practices and challenges. 

Scope 

Background: As the locus of health care shifts to home- and community-based settings, patients 
are increasingly viewed not as passive care recipients but as individuals who must be actively 
engaged in decisions and actions related to their health. (1,  2) A potential unintended 
consequence of the movement toward greater patient engagement is the increased 
marginalization of populations who face barriers to more active participation in their health and 
health care. (3) Successful patient engagement necessitates resources that align with the needs 
and preferences of diverse individuals. Consumer health IT developers, however, have 
predominantly focused on the needs of a limited number of demographic groups such as 
white/Caucasian race and 18-65 age group. (4) Only partial attention has been given to groups 
such as those with physical, cognitive, and sensory disability facing challenges related to health 
management and technology use. (5-7) Outside institutional settings, efforts to design health IT 
for individuals with disabilities have targeted interaction with healthcare providers  (8-10) and 
monitoring. (11-14) Designers have seldom focused on individuals with disabilities’ needs and 
preferences for consumer health IT that does not have these foci and that is commercially 
available despite evidence that other forms entering the marketplace, such as PHRs, do not 
currently meet the requirements of individuals with disabilities.  (15)  

Context:  This study focused on complementing and building upon existing design guidance from 
the International Standards Organization, World Wide Web Consortium, and General Services 



           
          

             
               

           
            
         

           
         

            
            

        
 

              
            

              
                

         
            

             
         

              
              

       
  

 
           

         
          

           
            

    
 

  
 

            
            
             

                
                

               
             

 
 

Administration IT Accessibility Workforce targeting individuals with disabilities. In particular, we 
sought to explicate the ways in which individuals with disabilities currently engage in processes 
of self-management and the challenges they face when engaging with existing consumer health 
IT solutions as a basis for generating novel design guidance. The study focused on one form 
(i.e., mobile health) and one functional domain (i.e., health information communication with 
social network members) within consumer health IT. Mobile health (mHealth) was selected as a 
focus because of its growing relevance to health management and because accessibility 
guidelines for such technologies remain in early stages. (16-19)  The functional domain of health 
information communication with social network members was selected because previous 
research has suggested meaningful differences in how individuals with and without disabilities 
approach this aspect of health information management and because relevant consumer health 
technologies remain limited in number and functionality. (20-24)

Although this study focused on social networks, we did not conduct a social network analysis, 
nor did we focus on popular social media platforms such as Facebook, Twitter, or Instagram. 
Social network analysis is primarily concerned with the structure of a social network, including 
its size, density, and cohesion. In contrast, this study focused on one task of health information 
management: health information communication with social network members. Therefore, the 
focus was not on the structure of the network, but rather on the needs and preferences of 
individuals with disabilities for consumer health IT that supports engagement with their social 
network members to accomplish self-management goals. Similarly, although individuals may 
engage with people in their social network through popular social media sites, this study took a 
more expansive view of social networks to include anyone with whom an individual had an 
affect-based relationship (whether or not they interacted with this individual through social 
media). 

The study consisted of three phases. Phase one consisted of an interview-based exploration of 
individuals with disabilities’ existing health information communication work systems. Phase 
two consisted of a task analysis and journal-based exploration of challenges with the use of 
existing consumer health IT solutions that arose from misalignment with work system 
components. Phase three consisted of focus groups and iterative conversations aimed at 
generating additional design guidance. 

Settings: 

Recruitment took place through our partner sites which included two rehabilitation hospitals, 
two centers for independent living, multiple clinics at the University of Virginia Medical Center, 
and multiple nonprofit organizations. For phases one and two, participants were given the 
option of engaging in research-related activities at home, at one of the partner sites, or at a 
public library (in a private room). All focus groups took place at the University of Virginia, at one 
of the partner sites, or at a public library. When participants were unable to attend a focus 
group session, they were given the option of answering these questions through an interview. 



 
 

                
           

          
           

            
          

          
           
        

         
            

        
 

           
         

                 
              

            
               

         
  

 
               

              
            

             
           

             
   

 
 

 
            

            
            

       
            
           

           
          

 
 

Participants: 

Individuals were considered eligible for screening if they were 18 years of age or older and self-
reported as living with a disability. A phone-based screening interview was conducted with each 
individual during which two functional assessment tools typically used in rehabilitative services 
were used to begin characterizing an individual’s disability (i.e., Functional Independence 
Measure [FIM™] and the Quick Disabilities of the Arm, Shoulder, and Hand [QuickDASH]). (25-
27) Additionally, individuals were asked to provide self-reported information about their 
diagnoses and functional abilities along with demographic information. If this assessment 
suggested that an individual was living with a cognitive disability, an in-person meeting was 
scheduled during which the Montreal Cognitive Assessment (MoCA) (www.mocatest.org) was 
administered. Individuals were considered eligible if they scored 18 or higher on this 
assessment. Apart from this eligibility criteria, maximum variance sampling (28) was used to 
recruit individuals across disability experiences and demographic characteristics. 

Fifty-five individuals participated in the study. All fifty-five participated in phase one, 50 
participated in the task analysis portion of phase 2, 32 participated in the journaling portion of 
phase 3 and in phase 4. Of the 55 participants, 34 were female and 21 were male. Of the 55 
participants, 34 identified as white, 13 as Black or African American, 7 as more than one race, 
and 1 chose not to disclose their racial identity. Forty-six participants identified as having a 
physical disability, 23 as having a sensory disability, 14 as having a cognitive disability, and 12 as 
having a psychiatric disability. In total, participants reported 86 distinct health conditions and 
disabilities. 

Incidence and Prevalence: Given that this study encompassed a wide range of diagnoses, it is 
difficult to report an incidence rate (it is difficult to find reliable incidence rate reporting for 
disability more generally). Varying statistics are reported for the prevalence of disability in the 
United States. Reports attributable to the U.S. Census Bureau, CDC, and Cornell University for 
example between 2010 and 2016 report prevalence between 12.8% and 22%. (29-31) These 
statistics are lower when children are included and higher when young children or all children 
are excluded. 

Methods 

Study  Design: This study will employ a sequential, multi-method approach to empirically assess 
and draw design guidance for consumer heath IT from individuals with disabilities’ health 
information communication work systems. The study consisted of three data collection phases: 
1) interview-based exploration of existing work systems, 2) task analysis and journal-based 
exploration of challenges to using existing consumer health IT, and 3) focus group-based 
exploration of potential design solutions. All data were self-reported and collected 
retrospectively. Analysis of qualitative data was informed by qualitative content analysis 
methods (32-35) but modified to meet the purpose of guiding design rather than building 
theory. 

http://www.mocatest.org
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Data  Sources/Collection: Participants were recruited from multiple community sites to take part 
in all phases of the study. Participants served as partners throughout the study and continue to 
be involved in developing study products. 

 Maximum variance sampling was based first on type of disability 
and the 5 racial and 2 ethnic groups of primary interest to AHRQ. It was subsequently based 
upon other demographic characteristics, such as gender, socioeconomic status, and geographic 
location. Data were collected through in-person interviews. Interviewees were first asked to 
create a visual representation of their social network and then asked a series of questions 
about each included individual. (36)  Interviewees were then asked about if and how they 
communicate health information to each of the included social network members and how 
aspects of their health information communication work system shape these practices. (37)  

 Phase two consisted of the task analysis (38-40) and journaling 
activities. All individuals who participated in phase one activities were invited to participate in 
phase two activities. In task analysis activities, participants were asked to interact with three 
mHealth applications designed to support health information communication with social 
network members. Participants were given the option of interacting with the apps on either a 
smartphone or tablet (all on iOS platform). The ordering of apps tested was counterbalanced 
across participants. All task analyses were video-recorded and observed by the moderator who 
used posttest inquiries to determine root causes of any observed task failures or difficulties. 

Upon completion of the task analysis, participants were invited to attend an orientation session 
for the journaling activity. During the orientation, participants were provided refresher tutorials 
on all of the apps but assigned one primary app to use for the two-week-long data collection 
period. Participants were asked to try to use the app in their everyday lives during this period 
and provide feedback to the research team daily. Feedback was obtained through an online 
survey, series of text messages, or a phone call based upon the participant’s preference. 

 Although we originally proposed the use of design sessions, 
interactions with our study population over a two-year period suggested that the use of focus 
groups (and interviews when focus group participation was difficult for an individual) may be 
more appropriate. Focus groups were thus used to obtain summative feedback on phase two 
activities, to discuss future design directions, and to discuss ways in which studies of this nature 
could be modified in the future to better meet the realities of our participants’ daily lives. 

Interventions: This was not an interventional study. 

Measures: Qualitative instruments were designed for the main components of the study. These 
instruments were grounded in previous qualitative work in addition to frameworks from 
macroergonomics. Additionally, the task analysis protocol was informed by best practices for 
this type of evaluation. The instruments used in this study are available upon request. 



            
             

             
            

             
            

 
 

 
   

 
  Phase one:           
                

           
               

             
            

         
    

         
           

  
 

 
 Phase two:            

               
          

               
              

          
           

        
 

  Phase three:            
             

           
               1.  

       
             

              
             

     
 

Limitations:  This study was subject to two primary limitations. First, some of the data collection 
approaches were subject to recall bias, including interviews and focus groups. To ensure 
triangulation from data collection activities that are not as prone to recall bias, task analysis and 
daily journaling were used. Second, qualitative analysis and interpretation were susceptible to 
the assumptions and biases of the researchers. To mitigate this effect, multiple researchers 
were engaged in qualitative analysis and met regularly to ensure consistency in coding. 

Results 

Principal Findings: 

 Phase one findings focused on dimensions of health information communication 
similar to those we have reported in previous studies; that is, we explored to whom, what, how, 
and why individuals with disabilities communicate about their health to others. Of particular 
interest in our phase one data was the question of how disability shaped rationales for 
communicating about health. In other words, we were interested in understanding when and 
how disability became an explicit part of the decision-making for the dimensions of health 
information communication noted above. This analysis demonstrated four overarching 
rationales related to disability: 1.  Support  (statements  related  to  getting  and  giving  assistance),  
2. Disclosure (statements related to negotiating boundaries of information-sharing with others), 
3. Advocacy (statements related to promoting the understanding of disability and disability 
rights), and 4.  Logistics  (statements  related  to  the  impact  of  disability  on the  mechanics  of 
communication).  

 Phase two focused on participants’ experiences engaging with the three mHealth 
apps both in a lab (task analysis) and naturalistic (journaling in the home and community) 
environment. Findings demonstrated that participants found challenges to the usability of the 
applications that spanned changes that could be made to all four dimensions of health IT, 
including content (e.g., apps did not include American Sign Language as a language option), 
functionality (e.g., voiceover and dictation implemented incorrectly), interface (e.g., difficulty 
seeing and selecting buttons located at the corners or border of the screen), and technology 
platform (e.g., tapping and selecting buttons on small screens). 

Phase three analysis sought to complement our interpretation of phase one and 
phase two data by asking participants to share additional thoughts related to use of the 
mHealth apps and about health information communication in general, particularly as related 
to the design of revised or new technologies. These findings fell into four primary categories:
Additional  general  functionality  (e.g.,  ability  to  enter  detailed  dietary  information  and  receive  
recommendations  about  exercise);  2. Extension of existing functionality (e.g., ability to 
correlate data entered into app, ability to sync information entered with provider’s EHR); 3. 
Additional accessibility features (e.g., ability to use Siri to plot graphs verbally); 4. Improved 
usability (e.g., better distinguishing features between types of pages within app; ability to 
customize units of measurement). 



               
          

         
           

             
            

             
            

             
           

                
                

           
              

   
 

             
          

          
          

           
                

      
 

              
               

      
            

                 
          

            
                

           
          

              
             

         
               

           
          

             
               

          
                

In addition to these findings, we have worked with our participants to better understand how 
health IT researchers can best partner with individuals with disabilities for future research 
efforts. These findings demonstrate actions that should be taken by researchers before and 
during field work activities. These findings are relevant both to the overarching research 
process and to the use of mHealth technology when working with individuals with disabilities. 
Examples of actions relevant to the overarching research process include not making 
assumptions about framing disability as something negative or as a barrier (in other words, 
adopting a social as opposed to medical model of disability) and being upfront and honest 
about one’s experience working with individuals with disabilities, asking participants to help 
the research team learn about preferred terminology (this is particularly important when the 
research team is working with a broad population and is unable to ensure that all disabilities 
and their related terminology is included in the training). Example of actions relevant to the use 
of mHealth include creating videos with all possible accessibility features such as captioning and 
touch buttons and making screen protectors specific to individuals who are blind available for 
use if desired. 

Outcomes: Beyond the results reported above, this study has resulted in interview, task 
analysis, journaling, and focus group protocols that may be used or modified by others 
researching the health information communication practices of individuals with disabilities or 
chronic conditions. Additionally, our journaling protocol was modified from our original 
proposal to be interactive (through voice or text-based interactions in Google Voice) to better 
meet the needs of our study population. This protocol may be of interest to others working 
with hard to reach populations. 

Discussion: The intent of the proposed study was to gain insight about how best to design 
consumer health IT to meet the needs of individuals with disabilities. In particular, this study 
focused on one form and one functional domain of consumer health IT, mHealth and health 
information communication with social network members. This study builds upon our previous 
knowledge in multiple ways, both in terms of how to make consumer health IT more usable and 
useful for individuals with disabilities and how to more effectively partner with individuals with 
disabilities in the context of informatics research. Several findings from this study suggest that 
the needs of individuals with disabilities for consumer health IT overlap with the needs of other 
populations. For example, many populations have discussed the need for tools that facilitate 
interaction with social network members to obtain and receive instrumental, informational, 
and education support. (37, 41-43) Additionally, however, this study points to needs that may 
be more specific to individuals with disabilities. For example, findings from phase one suggest 
that individuals with disabilities may communicate health information to social network 
members as a means of engaging in broader advocacy to improve their overall quality of life. 
This type of functionality does not exist within mHealth applications designed to support health 
information communication with social network members but could make such technology 
more useful for individuals with disabilities. Similarly, design decisions made for reasons of 
aesthetic (such as placing buttons in corners of the screen) may preclude some individuals with 
disabilities from using the technology effectively, and many may abandon the technology if 
they cannot see the peripheries of a screen or have tremors that make it difficult to access 



              
         
             

              
           

             
    

 
        

      
             

               
               

         
           

              
            
            

               
             

     
 

     
            

           
     

               
         

             
          

       
             

          
               

      
  

             
            

    
       

        
    

these locations on a screen. Finally, informatics research is often conducted with a population 
defined by a shared diagnosis, and the research team will likely be trained with in-depth 
knowledge about living with this particular health condition. However, there is also value in 
looking at the whole person and understanding how multiple disabilities or the intersection of 
disability and chronic illness manifest in terms of needs for consumer health IT. Findings from 
this study will help researchers entering this intersectional space better prepare to meet the 
needs of their participants with disabilities. 

Conclusions,  Significance,  and  Implications: This study explored how individuals with disabilities 
engage in communicating health information with their social network members and with 
mHealth technologies designed to support this task. Through this exploration, we gained insight 
into how consumer health IT may be better designed in terms of usability and usefulness to 
meet the needs of this marginalized population. It is important to note that although some 
findings demonstrated the synergy between the needs of this population and the needs of 
other populations, many unique needs were demonstrated for individuals with disabilities. 
Beyond the important task of incorporating these findings into future design efforts, our study 
more broadly demonstrates the essential work of partnering with individuals with disabilities 
when designing new or redesigning existing consumer health IT. To this end, we further gained 
and look forward to sharing our insights into how informatics researchers should plan to work 
with individuals with disabilities to further accelerate the incorporation of their needs into 
consumer health IT design. 
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In Preparation 

We have a series of manuscripts under preparation that disseminate findings from all three 
phases and share our guidance for informatics researchers interested in working with 
individuals with disabilities. The first of these manuscripts is intended for JMIR and presents our 
main findings from phase one. The second of these manuscripts is intended for JAMIA and 
advocates for the inclusion of individuals with disabilities in informatics research and presents 
our guidance for doing so effectively. The third manuscript is intended for Applied Ergonomics 
and presents our main findings from phases two and three. 
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