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ABSTRACT 
This study reports the effects of providing medical device accessibility information on purchases by 

people with disabilities.  The study deployed a “discrete choice methodology.”  Participants chose one device from 
four options based on cost, external opinions, and accessibility scores.  Ninety-eight participants with disabilities 
were recruited who reported significant preferences for devices with high accessibility compared to devices with 
low or no accessibility.  This study directly links to the new U.S. health care legislation, which requires medical 
devices to be accessible for people with disabilities. 

 

INTRODUCTION 
Approximately 40.7 million people with disabilities (12.7% of the US population) live in non-

institutionalized settings in the US [1]. Empowering PWD to continue to live at home and be as independent as 
possible is a fundamental responsibility of modern society. A critical feature of independence is the ability to 
choose and purchase daily use consumer products, including medical products. PWD represent a large 
percentage of the population who purchase consumer products, estimated to be valued at about half a trillion 
dollars [2]. However, there is either limited or no information related to the accessibility of products and services to 
assist individuals with disabilities make informed choices [3].  

A three-level problem statement provides the background for this study.  First, medical equipment 
presents an accessibility barrier to individuals with disabilities [4,5].  Medical equipment includes but is not limited 
to any furniture, measuring device, device that comes in contact with or is designed to be manipulated, monitored 
or read by health care professionals, layperson caregivers or end-user patients [6].  Accessibility is defined as 
“the encounter between a person’s functional capacity and the design and demands of the physical environment” 
[7,8].  Extensive research shows that people with disabilities encounter difficulties in accessing healthcare, both 
diagnostic and preventative, in primary care facilities, hospital care and long-term care facilities [9,10].  One of the 
biggest barriers identified to receiving appropriate and timely healthcare is the inaccessibility of medical 
equipment [11,12,13].  

Second, there is an absence of assessments that can quantify the accessibility of medical devices.  
Therefore, it is difficult to compare between devices or to provide recommendations for improvements based on 
scores or specific standard features [14].  Third, there is absence of information to help consumers determine 
which device will best meet their needs.  The provision of accessibility information is sparse in almost all 
environments and products.  In case of medical devices, disuse of devices due to mismatching of needs can be 
fatal.  Moreover, in the U.S. recent legislation mandates that healthcare be accessible to everyone, including 
people with disabilities. The Patient Protection and Affordable Care Act mandates accessible medical care and 
specifically speaks to the design of accessible medical devices to be usable by people with disabilities [15]. The 
United States Access Board developed guidelines for the accessible design of specific diagnostic equipment [16], 
and the U.S. Department of Veterans Affairs recently adopted medical device accessibility standards to ensure 
access to medical diagnostic equipment at its health care facilities [17]. Yet despite these requirements, currently 
there are no methods to measure or quantify the accessibility of medical devices, making it difficult for device 
designers to compare designs or for healthcare professionals or consumers with disabilities to choose products. 
This highlights the need for an assessment that can measure the accessibility of medical devices to provide 
designers, manufacturers and purchasers with valid information to help them design devices that meet the needs 
of individuals with disabilities. This purpose of this study was to evaluate the usefulness of medical device 
accessibility information, if provided, on purchase decisions for individuals with disabilities.   
 
METHODS 

This study used a post-test only experimental design to investigate the consequences of providing 
medical device accessibility information on purchase and use for individuals with disabilities. A web-based survey 
was developed and implemented to evaluate the usefulness of accessibility scores and its relationship to cost and 
external opinions based on a “Discrete Choice Modeling” (DCM) methodology.  Discrete choice models are 
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statistical procedures that describe choices made by people among a finite set of alternatives [18,19]. Participants 
were shown four different types or models of a medical device.  Each of the options had different attributes which 
were used to determine which attributes and levels of attributes were the most important in participants’ decision-
making choices. The attribute information included (a) cost, (b) external opinions and (c) accessibility scores.   

The number of choice-sets to be presented and the development of the discrete choice model were 
determined using Statistical Analysis Software (SAS) macros for multinomial logic. DCM reliably calculates the 
contribution of each product feature to the decision choice and calculates the unique contribution of each feature 
to that choice, uncontaminated by its association with other features [20].  Upon testing multiple different options, 
the optimal choice set was 36 trials with three levels for cost, three levels for external opinions and four levels for 
accessibility scores. Cost and external opinions both include three levels – high, medium and low. The 
accessibility levels include no scores, low SMC (sensory-motor-cognitive scores), medium SMC scores, and high 
SMC scores.    

Two case studies determined participants’ preference for medical device purchase and use, based on 
device attributes.  The first case study was for a person with an impairment purchasing a blood pressure monitor.  
The second case study was for a person trying to schedule a physician’s visit where the type of examination table 
is a key factor in deciding which physician to choose.  The levels for cost were chosen based on real-life 
estimates of blood pressure monitors and co-pays over insurance coverage for a physician’s visit.  The 
information for external opinions were provided as a star rating of one-star, three-star or five star and was 
described as “these ratings were provided by other individuals with the same functional abilities as you”.  
Accessibility scores were provided as no, low, medium or high accessibility.  An example of a question related to 
medical device purchase is shown in Fig. 1. 

 

   Which blood pressure monitor would you purchase based on the information provided? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Figure 1: Example of a medical device choice question 
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EVALUATION AND RESULTS 
Multinomial SAS macros and syntax were used to determine the participants’ preferences for devices with 

differing accessibility scores.  Participants were recruited from disability registries and agencies across the 
country.  Ninety-eight individuals with disabilities 
rated the case study for blood pressure monitors 
while 63 rated the case study for examination 
tables. Of the 98 participants, 45 were male and 53 
were female.  Participants were obtained from ages 
18 to over 60, from all socio-economic strata (high 
to very low), and from 13 impairment groups. The 
discrete choice model analysis SAS procedure used 
to analyze the data was PROC PHREG 
(proportional hazards regression) [21]. 

In a discrete choice study, information from 
each of the choices made by participants is used to 
obtain a likelihood value for attributes, levels of 
attributes and their interactions.  Results for both 
devices showed that participants were more likely to 
prefer devices with the lowest cost, highest external 
opinions and highest accessibility (p < 0.001).  Fig. 
2 shows a graphical description of the importance of the levels of the attributes on participants’ decisions for blood 
pressure monitors. 

They also preferred devices where accessibility information was provided versus if it was not (p < 0.001).  
In the interactions of cost and accessibility and external opinions and accessibility, participants always choose 
devices with the highest accessibility (p < 0.001), except when the external opinions were low.   
 
DISCUSSION AND CONCLUSION 

The overall purpose of this study was to determine the effects of accessibility score information on 
decisions of individuals with disabilities related to purchase and use of medical devices.  Decisions related to the 
choice of products are important not only for consumers, but also for marketers and policymakers [22].  Research 
has shown that provision of more information leads to choices being more in line with preferences, and a 
reduction in uncertainty regarding the nature of product attributes during the choice process [23].  The importance 
of this information increases for consumers with disabilities who currently do not receive any information related to 
the accessibility of products they purchase.   
 Accessibility scores in this study were reported as percentages for individuals with motor, sensory and 
cognitive impairments.  Therefore, participants could identify the category they belonged to and determine the 
level of accessibility for the device they were choosing.  The results obtained from evaluating participants 
preferences for purchasing both medical devices consistently showed that individuals with disabilities prefer 
devices with high levels of accessibility compared to devices with lower scores, except in cases when the external 
opinions about the device were low.  These results indicate that accessibility of the device, and consequently the 
ability to use the device, is extremely important to individuals with disabilities. The study first highlights a need for 
standards to be developed for accessibility of medical devices.  It also has significant labeling implications.  
Labeling significantly influences product design, advertising, consumer confidence in the product, and consumer 
education [24].  This study has shown that provision of accessibility information, which may be implemented as a 
label, significantly effects decisions related to purchase of medical devices for people with disabilities. 

The study also has a direct link to the Patient Protection and Affordable Care Act which requires certain 
types of medical devices including examination tables and chairs, weight scales, x-ray machines and other 
radiological equipment, and mammography equipment to be accessible for persons with disabilities, with 
regulations that these be implemented within two years [15].  As accessible medical devices continue to be 
manufactured, information about accessibility needs to be provided to consumers.   

The design of accessible medical devices and provision of consumers with accessibility information has 
tremendous health care implications.  Consumers with disabilities currently report inadequate health care; 
however, providing them with facilities that they are able to use will increase their use of health care services and 
maintenance of overall health.  There is a need for consumers with disabilities to receive information about 
accessibility of medical devices that will meet their needs.  This issue should be adopted by designers as well as 
federal agencies to ensure that standards for accessibility of medical devices are developed, met and provided to 
consumers.  

 

 
Figure 2: Graphical representation of the importance of each of the levels 
of the three attributes for blood pressure monitors  
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