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Abstract 
 

Purpose: The Industry Profile on Wheeled Mobility is a very broad and accessible compilation 

of knowledge pertaining to the wheeled mobility industry and marketplace.  The Industry Profile 

is relevant to the development and refinement of public policy, legislation, grants, products, 

clinical practice, service delivery, third-party payment, standards, product delivery, and research 

programs. Anticipating that industries and markets constantly evolve, the Industry Profile 

includes many recommendations across all topics. 

 

Method: The Industry Profile includes primary research, secondary research and invited 

chapters.  Primary research is based on expert interviews and consumer focus groups.  Purposive 

sampling was used to identify and recruit all interview and focus group participants, broadening 

and deepening knowledge representation.  Focus group participants were expert users of manual 

wheelchairs and power wheelchairs.  Interview participants include expert manufacturers, 

clinicians, researchers and suppliers.  All focus groups and interviews were structured, scripted 

and moderated in a manner that helps to ensure full coverage of issues, facilitates data analysis 

and encourages free and open dialogue.  Secondary research includes identification, review, 

compilation and analysis of data obtained from public sources.  Secondary sources included 

government publications, studies and databases, trade journals, research publications, industry 

and manufacturer websites and product literature.  Experts on wheeled mobility were drawn from 

academe, industry, product suppliers and service delivery.  These experts contributed chapters 

and perspectives in nine topic areas. 

 

Results: The Industry Profile has five expert chapters on: funding and legislation, standards, 

accessible public transportation, wheelchair transportation safety, along with an interpretive 

overview.  There are four stakeholder perspectives chapters on: research related to mobility and 

seating/positioning, the role of clinicians in service delivery, mobility product supply and 

parentôs perspective on mobility.  The Industry Profile includes two additional chapters on: 

market demographics and a comparative analysis of consumer and expert perspectives focused 

on the strengths and weaknesses of current products and direction of and need for technology 

and product development.  Finally, the Industry Profile includes compilations of manufacturers, 

their contact information and products; conferences and trade shows, and national organizations.  

 

Conclusion: This Industry Profile fills an important need for critical stakeholders of the wheeled 

mobility industry and market.  However, this Industry Profile cannot be regarded as fully 

complete or fully up to date.  Many important topics are not covered in depth.  As a 

consequence, this Industry Profile should be regarded as a foundation for future studies of an 

important and evolving industry and market. 

 

KEYWORDS 

Wheeled Mobility, Wheelchairs, Scooters, Seating, Positioning, Legislation, Medicaid, Medicare 

Modernization Act, Americanôs with Disabilities Act, Reimbursement, Wheelchair 

Transportation, Standards, International Classification of Functioning Disability and Health, 

Service Delivery, Rehabilitation Engineering, RESNA, Assistive Technology Professional, 

Occupational Therapist, Physical Therapist, NRRTS 
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Introduction  
 

An industry profile is a collection of knowledge pertaining to a ñmarket,ò and the 

ñindustryò serving this market.  The commonly used phrase ñwheeled mobilityò connected to 

both a market and an industry is undefined.  However, the International Classification of 

Functioning, Disability and Health (ICF) includes ñusing a wheelchairò to describe ñdevices 

designed to facilitate moving or [to] create other ways of moving around,ò i.e., mobility.  The 

U.S. Department of Health & Human Services, U.S. Food and Drug Administration (FDA), 

classifies wheelchairs as medical devices with wheels that are ñintended for medical purposes to 

provide mobility to persons restricted to a sitting position.ò 

 

For the purpose of this profile, the ñwheeled mobility marketò includes ñpersons who use 

manual wheelchairs, power wheelchairs or scooters on a full- or part-time basis; and it includes 

the structures and processes that enable these products to reach their intended market.ò  The 

ñwheeled mobility industryò includes ñmanufacturers of wheelchairs and scooters, and 

components and accessories of these devices, and the suppliers of these products, components 

and accessories.ò 

 

The Industry Profile is an accessible compilation and presentation of available 

knowledge on the wheeled mobility industry and marketplace.  It is intended to be a reference 

document for policy makers, clinicians, suppliers, manufacturers, researchers, market analysts 

and students. 

 

The Industry Profile is divided into three parts: the Overview, Expert Contributions and 

Stakeholder Perspectives.  The Industry Profile draws from secondary sources such as published 

research, trade journals, manufacturer websites, product literature and public databases.  It also 

draws from primary sources, including expert interviews, consumer focus groups and expert-

authored chapters. 

 

The Overview comprises this introduction and two chapters pertaining to market 

demographics and a comparative market analysis. 

 

 The Market Demographics chapter includes data sources, manual wheelchair, power 

wheelchair and scooter usage, market growth trends and projections, and market 

share by product type.  Device usage is discussed from the perspective of age, gender, 

race, ethnicity, employment status and income level.  Industry leaders, their market 

share and trends are discussed.  Important gaps in market research, data and 

terminology are identified.  Recommendations are made on how these gaps might be 

closed.  The company profiles include a listing of wheeled mobility manufacturers, 

their market segments, product lines and contact information. 

 The Comparative Analysis chapter compares and contrasts the perspectives of 

wheeled mobility users (obtained through focus groups) to the perspectives held by 

manufacturers, suppliers, clinicians, and researchers (obtained through expert 

interviews).  Especially considered are the strengths and weaknesses of current 

products and needs for future technologies and products. 
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The Expert Contributions  comprise five chapters written by wheeled mobility content 

experts.  These chapters include legislation and funding, standards, wheelchair transportation 

safety, accessible public transportation and interpretive overview. 

 

 The Legislation and Funding chapter describes the current third-party payment 

system for wheeled mobility devices.  It discusses the impact of third-party payment 

on manufacturers, suppliers, clinicians and product end-users. 

 The Standards chapter presents the history and rationale for industry, voluntary, 

regulatory and international standards.  The chapter contains an excellent, detailed 

presentation on the standards-development process.  The authors argue that standards 

benefit users of mobility devices, clinicians, researchers, mobility device 

manufacturers and healthcare funding agencies. 

 The Wheelchair Transportation Safety chapter discusses key elements of safe 

transportation for wheelchair-seated passengers within public and private 

environments.  It presents current voluntary industry standards and their application 

to wheelchairs and restraints.  Future development of standards for seating, private 

vehicles and buses is covered.  The chapter closes with practical challenges to 

standards compliance and future research directions. 

 The Accessible Public Transportation chapter argues that safe and accessible public 

transportation enables individuals with disabilities to participate fully in education, 

employment, recreation, independent living and other essential life activities.  A 

logical, abstract and comprehensive model for public transportation systems is used to 

frame all discussion in this chapter. 

 The Interpretive Overview chapter presents the holistic nature of wheeled mobility 

service delivery.  Discussion spans clinician education, research and development, 

service delivery administration and refinement, standards and guidelines for practice, 

devices and service delivery, terminology, outcome measures, knowledge translation 

and medical standards of care. 

 

The Stakeholder Perspectives comprises three chapters on research perspectives, 

clinicianôs perspectives, supplierôs perspectives and parentôs perspectives. 

 

 The Research Perspective chapter includes results from the 2007 Mobility 

Rehabilitation Engineering Research Center, State of the Science Conference.  Four 

critical research needs are discussed for both mobility and for seating/posture. 

 The Clinicianôs Perspective chapter describes the knowledge of human function, 

clinical evaluation skills and knowledge of product features that are aspects of the 

services provided by occupational and physical therapy practitioners.  Mobility 

devices enable individual to complete activities of daily living and engage in valued 

occupations.  The critical role of clinicians in obtaining appropriate mobility devices 

is described. 

 The Supplierôs Perspective chapter examines the process by which individuals with 

mobility impairments obtain mobility devices.  The chapter considers the roles of 

manufacturers, suppliers, and clinicians in this process.  Types and sources of 

mobility devices and funding for their purchase are discussed.  The future impact of 

competitive bidding (required by the Medicaid Modernization Act) is considered. 



6 

 

 The Parentôs Perspective chapter considers the roles and perceptions of parents, as 

mothers and fathers, as advocates and as caregivers.  Pediatric mobility devices and 

special considerations pertaining to mobility for children are discussed.  The chapter 

concludes with general and specific recommendations for pediatric mobility devices. 

 

The Industry Profile on Wheeled Mobility is a first step toward a comprehensive and 

accessible, compilation and presentation of knowledge pertaining to the wheeled mobility market 

and industry.  Some critical topics are well covered, while other topics receive little attention.  

An important contribution of the Industry Profile is to identify gaps in knowledge where further 

research is needed.  It is our hope that the 2009 Industry Profile on Wheeled Mobility will serve 

as an embryo from which a deeper and more comprehensive understanding of the wheeled 

mobility market and industry can grow. 

 

The Industry Profile on Wheeled Mobility is available in an accessible format on the 

T2RERC website at http://t2rerc.buffalo.edu/.  The Industry Profile will also be available 

through the affiliated websites of contributing authors.  A listing of all sites and forms of 

dissemination will be listed on the T2RERC website. 
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1.1. Introduction 

 The wheeled mobility industry in the U.S. is large and diverse, consisting of a primary 

market of end users and secondary markets of payers (i.e., reimbursement sources such as private 

and public health insurance), suppliers (i.e., wheeled mobility manufacturers and durable 

medical equipment (DME) dealers), and providers (i.e., clinicians and rehabilitation engineers).  

Yet, few surveys quantify the magnitude and growth of wheelchair sales and use.  In comparison 

to other disability segments, wheeled mobility is relatively well documented.  However, the 

national surveys that collect wheeled mobility information have not employed consistent 

methodology, making it difficult to combine data and identify trends.  Furthermore, data for the 

most recent large study was collected in 2002. 

 This section of the IP addresses the wheeled mobility market in general by introducing 

the reader to two large-scale longitudinal surveys that gathered information regarding the use of 

wheeled mobility devices in the United States.  Specific data regarding the secondary markets in 

the industry is lacking.  Therefore, the discussion focuses on four reports that analyze 

longitudinal survey data.  The data relates to the primary market of end users.  Included in this 

discussion are market projections and growth estimates for the overall wheeled mobility market.  

Gaps in available research are also identified. 

1.1.1. Data Sources 

 The two primary sources for national statistics regarding wheeled mobility device use in 

the United States are the U.S. Census Bureauôs Survey of Income and Program Participation 

(SIPP) and the National Center for Health Statisticsô (NCHS) National Health Interview Survey 

(NHIS).[1][2]  Both surveys have historically been administered recurrently; however, wheeled 

mobility is not always a covered topic.  The latest versions of these surveys relevant to wheeled 
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mobility are the 1980 NHIS, 1990 NHIS-AD (Assistive Devices), 1994 NHIS-D (Disability), 

and the 1996 and 2002 SIPP.  

 Both the NHIS and SIPP collected data from the same U.S., civilian, non-institutionalized 

population, and used similar but not identical methodologies for data collection and reporting.  

Differences between these surveys include variations in years of study, sampling, scope, and 

level of detail gathered.  For example, the NHIS-D uses separate categories for reporting manual 

wheelchair, electric wheelchair, and scooter use, while the SIPP lumps all three into one single 

group.  The surveys also use somewhat different inclusion criteria for who is considered 

disabled, and who is considered a wheelchair user.  Table 1.1., highlights a sample of joint 

strengths and weaknesses common to the most recent versions of the NHIS-D and SIPP surveys 

as well as important differences between the two surveys. 

Table 1.1. Comparison of NHIS-D (1994) and SIPP (2002)  

 NHIS-D (1994) SIPP (2002) 

Population 
Non-institutionalized U.S. population 

(Does not include nursing homes) 

Non-institutionalized U.S. population 

(Does not include nursing homes) 

Level of 

Device Detail 

Separate categories for manual 

wheelchair, electric wheelchair, and 

scooter 

Single category for manual or electric 

wheelchair or electric scooter 

Definition of 

Wheelchair 

Users 

Must have been, or must be expected 

to be, using the device for 12 months 

or longer 

Stated that they used a wheelchair at 

the time of the survey 

Total 

Population 

Estimate 

261,539,000 282,873,000 

Wheelchair 

Users 

Estimated 

1.6 million 2.7 million 

 

 It is vitally important that national surveys such as these continue and expand.  However, 

establishing common terminology and methods would greatly strengthen and extend the value 
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and interpretability of national surveys.  Researchers should consider the methods and definitions 

used in past surveys in an effort to produce results that can be compared over time. 

1.1.2. Data Analysis Reports 

 Several authors have reported findings based on data gathered by the NHIS-D and SIPP.  

The reports offering the most comprehensive coverage of the wheeled mobility industry are 

Mobility Device use in the United States by H. Stephen Kaye, Taewoon Kang, and Mitchell 

LaPlante, and Demographics of Wheeled Mobility Device Users by Mitchell LaPlante.[3][4]  

Additional publications of interest include Trends and Differential Use of Assistive Technology 

Devices by J. Neil Russell, Gerry Hendershot, Felicia LeClere, L. Jean Howie, and Michele 

Adler; Americans with Disabilities: 1997 by Jack McNeil; Americans with Disabilities: 2002 by 

Erika Steinmetz; and Trends and Issues in Wheeled Mobility Technologies by Rory Cooper and 

Rosemarie Cooper.[5][6][7][8] 

 Table 1.2., details the primary data sources used by each of these studies, as well as the 

topics covered by each.  This table is intended to be used as a guide to locating more in-depth 

information from source documents.  Many, but not all, of these findings are covered in the 

remainder of this chapter. 

Table 1.2. Topics Covered in Wheeled Mobility Reports 

 

First Author (Year 

of Publication) 

Russell 

(1997) 

Kaye 

(2000) 

McNeil 

(2001) 

Cooper 

(2003) 

LaPlante 

(2003) 

Steinmetz 

(2006) 

Dominant Data 

Source 

NHIS-D 

1994, 

1990, 1980 

NHIS-

D 1994 

SIPP 

1997 
N/A 

NHIS-D 

1994, SIPP 

1997 

SIPP 2002 

Total Users X X X X X X 

Usage Trends X   X   

Type of Wheelchair  X  X   

Age X X X  X X 

Gender  X X  X X 

Race Ethnicity  X   X  

Education Level  X     
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Employment Status  X X  X X 

Income Level  X X  X X 

Poverty Status  X   X  

Regional Location  X     

Setting of Residence  X     

Health Status  X   X  

Degree of 

Functional 

Limitation 

 X   X  

Type of Functional 

Limitation 
 X   X  

Type of Health 

Condition 
 X   X  

Home Accessibility 

Features 
 X   X  

Home Accessibility 

Difficulties 
 X   X  

Public 

Transportation 

Difficulties 

 X  X X  

Health Insurance 

Coverage 
 X     

Hospitalization 

History 
 X   X  

 

 

 

1.2. National Wheelchair Usage Estimates and Growth 

 The two most recent approximations regarding the use of wheelchairs in the U.S. resulted 

from the 1994 NHIS-D, which estimated that there were 1.6 million wheelchair users in the U.S., 

and the 2002 SIPP, which reported that there were 2.7 million.  Figure 1.1., offers a graphical 

depiction of the total wheelchair user population for 6 years of data collected by the NHIS-D and 

the SIPP. 

 

 

 



12 

 

Figure 1.1. Wheelchair users in the U.S. 

 

  Growth in the wheeled mobility marketplace results from many factors, including 

advances in trauma treatments leading to higher survival rates, a rise in the incidence of diabetes 

and obesity, growth in the general population, growth of the elderly population as the baby 

boomer generation ages into retirement and increased accessibility in residential and public 

settings. [4][3] No single factor is solely responsible.  Additionally, advances in spinal cord 

injury treatments, decreases in reimbursement and device abandonment may inhibit market 

growth.  Further research is needed to fully understand growth trends in this dynamic industry. 

 While causative factors that influence the rate of growth are critical, this analysis focuses 

on the magnitude of growth rather than the causes.  Compiling the 1994 NHIS-D and 2002 SIPP 

suggests a total market growth of 69% in the number of wheelchair users over the course of eight 

years, translating to approximately 8.6% linear growth per year.  Readers should note that these 

estimates include only those wheelchair users living in the community, as opposed to those who 

reside in institutions, such as nursing homes.  Growth related to the institutionalized population 

is likely to be significant; however such data is not currently available.  Additionally, differences 
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in methodology and terminology between the reporting surveys reduce confidence in these 

projections. 

 A report published in 1997 by the NCHS compares data from the 1980 NHIS, the 1990 

NHIS-AD, and the 1994 NHIS-D.  According to this report, age-adjusted wheelchair usage grew 

65% from 1980 to 1990 (6.5% average growth per year), and an additional 11% from 1990 to 

1994 (2.8% average growth per year).  Growth during the 14-year period from 1980 to 1994 was 

just under 80%, suggesting an average growth of 5.7% per year. 

 Growth estimates based on SIPP data are similar to NHIS-D figures.  As demonstrated in 

Table 1.3., wheelchair use grew 44% from 1992 to 1997 (8.8% average growth per year), and 

another 26% from 1997 to 2002 (average growth of 5.2% per year).  These figures show total 

growth of 81% over the ten-year period, with an average growth rate of 8.1% annually.  

However, readers should take note of the significant drop in average growth experienced during 

the 1997-2002 period.  Understanding correlations to and causes for the dramatic change in the 

rate of market growth in this period would improve the industryôs ability to more accurately 

predict future market growth. 

Table 1.3. Estimated Growth Rates (SIPP-based) 

Years Total Growth for Period  Average Growth per Year 

1992-1997 44%  (over 5 years) 8.8% 

1997 to 2002 26% (over 5 years) 5.2% 

1992 to 2002 81% (over 10 years) 8.1% 

 

 Table 1.4. (below) uses the minimum (5.2% per year) and maximum (8.8% per year) 

SIPP average growth rates to project the total number of wheelchair users in years beyond 2002.  

These figures suggest that as of 2003 (at 8.8% growth) or 2005 (at 5.2% growth) there were 

more than three million wheelchair users, and that number will rise to four million between 2006 
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and 2011.  Interpreting this table, the 8.8% growth rate is more proximate (1997-2002) than the 

5.2% growth rate (1992-1997) and may for that reason provide a better estimate of market size. 

Table 1.4. Total Number of Wheelchair Users 

Year Total Users 

(5.2% growth/year) 

Total Users 

(8.8% growth/year) 

2002 2,707,000 2,923,560 

2003 2,847,764 3,180,833 

2004 2,995,848 3,460,746 

2005 3,151,632 3,765,292 

2006 3,315,517 4,096,638 

2007 3,487,924 4,457,142 

2008 3,669,296 4,849,370 

2009 3,860,099 5,276,115 

 

(Based on estimated growth rates using SIPP data) 

 Figure 1.2., depicts a linear and second order polynomial projection of wheelchair users.  

This chart includes data points from both the NHIS-D and SIPP surveys with correction for 

population growth (WC Users w Corr) and without correction for population growth (WC 

Users).  Readers should keep in mind that the trend analysis and forecasting are essentially 

curve-fitt ing to a small set of data points.  This type of forecast is inherently unreliable for longer 

than a few years out.  Additionally, certain factors are likely to bias forecasts upward or 

downward.  For example, as depicted in Figure 2.2., correction for population growth biases the 

forecast upwards.  Other biasing factors are not explicitly reflected in this forecast. 
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Figure 1.2. Projected number of wheelchair users (linear and polynomial model). 

 

1.2.1. Types of Wheeled Mobility Devices in Use 

 According to the 1994 NHIS-D data, approximately 84% of all non-institutionalized 

wheelchair users used a manual wheelchair; 9% used a power wheelchair; the remaining 8% 

used a scooter.[5]  More recent estimates developed by Cooper and Cooper  suggest that 

approximately 70% of all people who use a wheelchair utilize a manual wheelchair; 15% use 

power wheelchairs and the remaining 15% are scooters users.[8]  These estimates are based on 

the authorsô secondary research combined with their experience in the field.  The figures 

statistically unreliable and should be used cautiously when making market projections.  Cooper 

and Cooper do not explain the 67% increase in power wheelchair users and the 87% increase 

scooter users as compared to the NHIS-D data.  However, Cooper and Cooper include 

wheelchair users living in institutional settings, while the NHIS-D estimates excluded this 

population. [8] 

 Cooper and Cooper also developed further breakdowns of the types of manual and power 

wheelchairs in use by the U.S. population.[8]  Their estimates stated the total market size for 

various categories of wheelchairs, and suggest a total population of just over two million 
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wheelchair users.  Readers should be aware that these categories reflect CMS coding definitions 

as they existed in 2003.  These categories and their definitions have subsequently been updated.  

Figures 1.3. and 1.4. reflect Cooper and Cooperôs market size figures transformed into 

percentages, such that they can be applied to current estimates of the total number of wheelchair 

users in the United States.  The figures in these tables include wheelchairs purchased specifically 

for individuals living in institutions (such as nursing homes).  However, they do not include 

wheelchairs sold directly to institutions for general transport purposes, such as sales to airports, 

shopping centers, etc. 

Figure 1.3. Manual wheelchairs. 

 

Figure 1.4. Power wheelchairs. 

 

  The vast majority of power wheelchairs sold are either indoor use and light outdoor use 

wheelchairs (31.3%), which are defined as an ñelectric powered wheelchair designed for both 

indoor and outdoor use in ADA environments in good weatherò or active indoor and outdoor use 
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wheelchairs (31.3%), defined as ñelectric powered wheelchairs designed for daily use in both 

indoor and outdoor environments in all kinds of weather.  These wheelchairs may also be used 

on natural surfaces.ò  Lightweight indoor use wheelchairs (ñelectric powered wheelchairs 

designed primarily for indoor use, e.g., home, assisted living facilityò) and specialized seating 

wheelchairs (ñan electric powered wheelchair that includes power seat functionsò) each account 

for 15.6% of purchases of power wheelchairs.  The remainder is split between bariatric (3.1%), 

which are ñelectric powered wheelchairs intended to be used by individuals with a body mass in 

excess of 250 pounds,ò standing (1.6%), which are ñelectric powered wheelchairs that hold the 

occupant in the standing positionò and PAPAW (1.6%), that are ñpushrim activated power 

assisted wheelchairs.ò 

1.2.2. Wheelchair Usage by Age 

 Both The NHIS-D and the SIPP consistently agree that wheelchair use increases 

significantly with age. [1][2] Four studies have used the NHIS-D and SIPPôs aggregate figures to 

identify the total number of wheelchair users within various age groups who use manual 

wheelchairs, power wheelchairs and scooters.  Unfortunately, each study used its own 

boundaries to define the age groups, with the primary similarity being the measurement of the 

65-and-over age group.  Table 1.5. highlights a sample of these findings.  Readers should be 

wary of comparing these data sets.  Aside from differing age categories, there are significant 

discrepancies between the totals for similar age groups.  For example, there is no clear 

explanation for why the 15-to-24-year-old age group nearly doubled from the 1997 SIPP to the 

2002 SIPP. 

 It should also be noted that these figures are at odds with Cooper and Cooperôs estimates 

that state that 15% of all wheelchair users utilize power wheelchairs, 15% use scooters and that 

the remaining 70% use manual wheelchairs. [8] However, the NHIS-D and SIPP estimates 
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exclude all people living in institutions, such as nursing homes and assisted living facilities, 

while Cooper and Cooperôs estimates account for these groups.  Further research that includes 

wheelchair users in institutions and explores the factors impacting these estimates would be an 

important contribution to research in the field, and would have implications for manufacturers 

and service providers alike. 

Table 1.5. Manual or Power Wheelchair and Scooter Users by Age Group 

First Author 

and Year of 

Study 

Dominant 

Data 

Sources 

Age 

Groups 

Any 

Wheelchair 

and or Scooter  

Manual or 

Power 

Wheelchair 

Scooter 

Russell  

1997 

NHIS-D 

1980, 1990, 

1994 

 <44 347,000 335,000 12,000 

45-64 418,000 365,000 53,000 

65+ 938,000 863,000 75,000 

Total 1,703,000 1,563,000 140,000 

Kaye 

2000 

NHIS-D 

1994 

<18 97,000 97,000 0 

18-64 728,000 650,000 78,000 

65+ 975,000 911,000 64,000 

Total 1,800,000 1,658,000 142,000 

McNeil 

2001 

SIPP 

1997 

6- 14 70,000 - - 

15-24 95,000 - - 

25-64 843,000 - - 

65+ 1,216,000 - - 

Total 2,224,000 - - 

Steinmetz 

2006 

SIPP 

2002 

6-14 77,000 - - 

15-24 186,000 - - 

25-64 1,002,000 - - 

65+ 1,519,000 - - 

Total 2,707,000 - - 

 

1.2.3. Wheelchair Usage by Gender 

 The few studies that analyze wheelchair use as it relates to gender conclude, overall, that 

more women than men use wheelchairs. [3][4][6]  This is generally attributed to the fact that 

womenôs life expectancies are longer than menôs, and women have also been found to have 

higher rates of mobility impairments.[4]  However, age groups usage rates vary significantly 

from study to study.  For example, according to the Steinmetz analysis, amongst children ages 15 
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years and under, more males (54,000) than females (23,000) use a wheelchair or electric scooter. 

[7] On the contrary, McNeil claims that amongst children ages 6 to 14, more females (40,000) 

than males (30,000) use a wheelchair. [6]  An investigation into the samples of the surveys 

producing these results may shed light on the conflicting values.  Regardless, future research 

efforts should be mindful of the importance of accurate measures of gender in relation to 

wheelchair use for those who are developing products and services to meet the unique needs of 

each group. 

1.2.4. Wheelchair Usage by Race and Ethnicity 

 Two studies, by Kaye, et al. and LaPlante, discussed wheelchair use in relation to race 

and ethnicity.[3][4]  Kaye produced a ranking of wheelchair and scooter use across races, based 

upon the proportion of each racial group who were wheelchair or scooter users.[3]  The results of 

Kayeôs analysis are presented in Table 1.6.  Similarly, LaPlante described the rate of wheelchair 

use amongst races and ethnicities in terms of number of wheelchair users per thousand 

individuals in each group. [4] Neither analysis distinguishes between wheelchair types, but 

Kayeôs offers a separate ranking for scooter use. 

 LaPlante states that Native Americans have the highest rate of wheelchair use (eight of 

every thousand Native Americans use wheelchairs); six out of every thousand Caucasians and 

six out of every thousand African Americans are wheelchair users, and four of every thousand 

Asian American are also wheelchair users.[4]  LaPlante also analyzed wheelchair use by 

individuals of Hispanic origin and found that people of Hispanic origin were less likely to be 

wheelchair users (four of every thousand) than people of non-Hispanic origin (six of every 

thousand).[4] 
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Table 1.6. Ranking of Wheelchair and Scooter Use by Race and Ethnicity [3] 

Rank Wheelchair Use Scooter Use 

1 Native American Caucasian 

2 Caucasian Asian Pacific Islander 

3 African American African American 

4 Other Native American 

5 Asian/Pacific Islander Other 

 

1.2.5. Wheelchair Usage and Employment Status 

 Kaye produced a relatively comprehensive analysis of employment amongst 18-to-64-

year-olds.  Statistics include the percentage of individuals included in the labor force, the 

percentage of individuals who are employed and unemployed and the unemployment rate, which 

is the proportion of labor force participants who are unemployed.  Table 1.7. offers a sample of 

the data reported by Kaye in this analysis.  These figures demonstrate that far fewer wheelchair 

users are employed or seeking employment than their non-disabled peers. [3] Further, for those 

seeking employment face additional barriers, a dynamic that contributes to a higher 

unemployment rate. 

 Scooter users are not included in these estimates because Kaye cited the figures as having 

low statistical reliability; the standard error exceeded 30% of the estimate. 

Table 1.7. Employment Statistics Ages 18-64 

 Non-Device Users Wheelchair Users* 

In labor force 79.6% 20.4% 

Employed 76.2% 17.4% 

Unemployed 3.4% 2.9% 

Unemployment rate  

(Proportion of labor force who are 

unemployed) 

4.4% 14.4% 

 

Adapted from Kaye, et al. (2000) 

27*Wheelchair Users includes manual and power wheelchairs 
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 Although LaPlanteôs findings agree with Kaye, showing 17% to 18% employment of 

wheelchair users, McNeil and Steinmetzôs conclusions demonstrate increased employment of 

wheelchair users over time.  The 1997 SIPP reported employment of 22.2% of all wheelchair 

users, as compared to the 2002 SIPP, which reported 29.5% employment of wheelchair users, 

representing an increase of nearly 33% in employment.  No explanation has been provided for 

the increase, although increased accessibility and accommodations resulting from federal 

legislation may be a contributing factor. 

1.2.6. Income Level and Mobility Device Use 

 Despite reported growth in the employment of wheelchair users, the SIPP results indicate 

that the mean and median earnings of wheelchair users actually decreased by approximately 20% 

between 1997 and 2002, while earnings for people without disabilities rose by nearly 6%.  Table 

1.8. highlights income levels for wheelchair users compared to people who do not have 

disabilities.  Although the SIPP reports do not explain the decline in income over time, it is 

interesting to note that working wheelchair usersô earnings were very similar to their non-

disabled peers in 1997.  However as of 2002, wheelchair users were earning significantly less.  

Table 1.8. Mean and Median Income Level 

Study 

Year 
Non-Disabled Wheelchair Users 

 Median 

Income 

Mean Income Median Income Mean Income 

McNeil 

1997 
$23,654 $31,053 $21,240 $28,307 

Steinmetz 

2002 
$25,046 $32,870 $16,670 $22,695 

 

 Kayeôs study indicates that the rate of use of all mobility devices (including manual and 

power wheelchairs and scooters) increases as income decreases. [3] However, as income 

decreases, the use of manual wheelchairs increases significantly more than use of power 
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wheelchairs and scooters.  Kaye speculates that this may be related to the high cost of power 

wheelchairs and scooters, which would prohibit individuals in lower income brackets from being 

able to afford such devices.  They may instead rely on manual wheelchairs. [3] 

 

1.3. Health Status, Functional Limitations and Mobility Device Usage 

 LaPlante and Kaye reported on health status amongst mobility device users, and both 

described alarming rates of ñpoorò health status. [3][4] LaPlante found that 11.9% of wheelchair 

users and 11.2% of scooter users rated their health as very good to excellent, while an 

overwhelming 40% of wheeled mobility users rate their health as poor. [3] In comparison, only 

2% of people who do not use wheeled mobility devices rated their health as poor.  The study also 

indicates that wheeled mobility users were seven times more likely to be hospitalized in the 

previous year.  Similarly, Kaye found that 60% (ages 18-64) to 70% (ages 65 and over) of 

wheelchair users described their health status as ñfairò or ñpoor.ò[3] 

 In addition to health status, data regarding the functional limitations experienced by 

people who use wheeled mobility devices has been analyzed by LaPlante and Kaye.[3][4]  Table 

1.9., highlights a small sample of the functional limitation data collected by the 1994-1995 

NHIS-D.  These figures are particularly important because they represent medical needs that are 

being met with the use of mobility devices, which serves to more clearly define the segments of 

the wheeled mobility market. 

Table 1.9. Wheelchair Usersô Functional Limitations 

Functional Limitation  Wheelchair Users Experiencing 

Limitation  

Some Difficulty Only Walking a Quarter Mile   15.7% 

Unable to Walk a Quarter Mile 78.5% 

Some Difficulty Only Climbing Stairs 24.7% 

Unable to Climb Stairs 63.7% 

Some Difficulty Only Standing for 20 Minutes 25.8% 
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Unable to Stand for 20 Minutes 61.0% 

 

 LaPlante also described conditions that cause mobility impairments.[4]  LaPlante stated 

that multiple sclerosis and paralysis were the most common causes for younger (non-elderly) 

wheelchair users, while arthritis, stroke, and multiple sclerosis were the most common causes for 

the elderly.[4]  Readers should keep in mind that the causes of limitations leading to the use of 

wheelchairs are very segmented.  No one or two causes account for a large portion of wheelchair 

use.  The top three causes for the elderly (stroke, arthritis and multiple sclerosis) only account for 

26% of wheelchair use when combined.  In fact, the top ten causes, combined, only account for 

49% of wheelchair use.  They include absence of lower extremity, paraplegia, orthopedic 

impairment, various forms of heart disease, cerebral palsy, rheumatoid arthritis and diabetes.  

 

1.4. Wheelchair Usage and Home Accessibility Features 

 LaPlante used data from the NHIS-D to compare the presence of accessibility features in 

the homes of people with disabilities who use wheeled mobility devices (including manual 

wheelchairs, power wheelchairs, and scooters) versus the presence of those features in the homes 

of people with disabilities who do not use wheeled mobility devices.[4]  Table 1.10. highlights 

findings from LaPlanteôs analysis, and includes figures regarding the magnitude of unmet needs 

for accessibility features amongst wheeled mobility device users.  While many people who use 

wheeled mobility devices have necessary accessibility features, a substantial portion of these 

individuals, ranging from 5.1% to 11.6%, lack one or more of these features. 
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Table 1.10. Percentage of Homes Containing and Needing Accessibility  

 Have Features Need Features 

Features 

People with 

Disabilities Who Do 

Not Use Mobility 

Devices 

Wheeled Mobility 

Device Users 

Wheeled Mobility 

Device Users  

Bathroom modifications 6.8% 36.5% 11.6% 

Ramps or street-level 

entrances 
7.6% 35.5% 9.8% 

Accessible parking or 

drop-off site 
15.8% 32.0% 5.1% 

Railings for persons with 

disabilities 
15.1% 31.2% 9.5% 

Widened doorways or 

hallways 
5.6% 20.6% 8.9% 

Automatic or easy-to-

open doors 
4.6% 12.8% 8.0% 

Elevator, chair lift, or 

stair glide 
2.9% 12.7% 6.2% 

Kitchen modifications 1.0% 7.4% 7.5% 

 

  

1.5. Wheelchair Manufacturer Market Share Information 

 Market share distribution in the wheelchair industry changed dramatically from 1997 to 

2002, with smaller companies capturing market shares once held by industry leaders.  As shown 

in Figure 1.5., in 1997, Invacare (40%), Sunrise (25%), and Graham Field (15%) controlled 80% 

of the market.  The remainder was held by smaller companies. [9][10]  

 By 2001, Invacare (28%), Sunrise (19%), Graham Field (7%), and Pride (6%) controlled 

only 60% of the market, while the ñotherò category of smaller manufacturers had grown more 

than any single company; accounting for 40% of the total industry.  It is unclear whether lost 

market share is a result of increased competition from small manufacturers or shrinking market 

segments related to enhanced niche offerings.  Furthermore, no formal surveys identify whom 

each company sells to, what types of products are sold, or who provides payment for the devices. 
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Figure 1.5. Market share 1997 and 2001. [9][10] 

 

 

 It is likely that other shifts have taken place in the wheeled mobility marketplace since 

2001.  Unfortunately, recent market share data is unavailable.  The following assumptions 

include the authorsô speculation based on observations of the wheeled mobility marketplace.  

Industry leadersô products tend to correspond to the largest market segments.  Therefore, they 

may diversify to produce other durable medical equipment to compensate for lost mobility 

market share.  Specialty products, including products such as specialized seating and standing 

wheelchairs are likely to be introduced by smaller manufacturers in pursuit niche markets.  

Further, increased international competition, and modular product designs such as mix and match 

seating may contribute to the fragmentation of market segments.  Additional research is needed 

to identify specific causal factors. 

 

1.6. Gaps and Needed Research 

 Despite the breadth of the NHIS-D, and the relative newness of the SIPP, there is a 

significant need for new research in several wheeled mobility topic areas.  Current data lacks 
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consistency over long periods of time, which makes it difficult to understand trends and growth 

rates.  Furthermore, no data is available regarding wheelchair usersô transitions from manual to 

power wheelchairs.  Data regarding the wheelchair manufacturer market share is scarce.  And 

little to no data combines estimates for institutionalized and non-institutionalized populations of 

wheelchair users. 

 LaPlante also established that current research does not differentiate between power and 

manual wheeled mobility devices, nor is information available regarding reasons people choose 

specific types of wheeled mobility devices. [4] The reasons for prescription and selection of 

various types of wheeled mobility products would constitute an important contribution to 

research.  As a result of existing definitions and legislation, the educational and vocational 

outcomes that are widely surveyed and reported cannot justify funding to purchase wheeled 

mobility devices.  Medical research beyond these functional outcomes would support why 

wheeled mobility devices are being used, and would justify funding of products that meet the 

definitions set forth by the U.S. Food and Drug Administration for Class II medical devices, 

which are ñintended for use in the diagnosis of disease or other conditions, or in the cure, 

mitigation, treatment, or prevention of disease, in man or other animals.ò[11] 

 Another factor that has implications for the wheeled mobility market, which has not been 

considered by current research is the impact of organizational structural and standardized or non-

standardized processes that effect outcome measures such as improved health status and 

increased quality of life. [12] An understanding of how outcomes relate to the quality of 

healthcare delivery can help identify effective practices that can become industry standards.  

Additionally, those outcomes can also be used to measure healthcare quality as it relates to 

improved medical care and quality of life outcomes among consumers. [13] 
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 Finally, it is well known that legislation, particularly when it impacts reimbursement, can 

have major consequences in the marketplace.  However, little has been reported regarding the 

ways in which the Medicare Prescription Drug Improvement and Modernization Act (MMA) and 

competitive bidding have shaped the wheeled mobility marketplace.  The Agency for Healthcare 

Research and Quality (AHRQ) recently responded to the need for such research by publishing a 

series of research objectives that will be explored with grant support in 2009 and 2010. [14]  One 

of the priority research objectives states ñfinding a way to improve the value of healthcare ï i.e., 

reducing waste or unnecessary costs while improving quality ï is a high priority...ò[14]  This is 

but one example of the type of funding that should be leveraged by researchers.  Although the 

priorities do not focus specifically on wheeled mobility, researchers can argue that many 

wheeled mobility device users belong in the ñunderserved populationsò category, which is of 

particular interest to AHRQ.  Exploration of these research gaps will not only benefit researchers 

but will also have implications for consumers, clinicians, manufacturers, policy makers and 

medical equipment suppliers, while also spurring the creation of new standards and technologies. 
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2.1. Introduction 

 The T
2
RERC conducted primary market research in the wheeled mobility industry with 

an overarching goal of identifying unmet needs related to five topic areas: manual wheelchairs, 

power wheelchairs, seating and positioning, wheelchair transportation safety and public 

transportation.  We conducted all research between April and December 2007.  End users of 

wheeled mobility products participated in two focus groups, and experts ï including 

manufacturers of wheeled mobility products, researchers, suppliers, and clinicians ï participated 

in individual expert interviews.  This work was conducted to inform academia and industry of 

the challenges faced by end users, caregivers, service providers and suppliers of existing wheeled 

mobility products.  Many of the identified unmet needs represent significant market 

opportunities for businesses and research opportunities for academia.  Standards and funding 

reforms provide the context for research, market opportunities and product development.  The 

following discussion leads the reader through the market-research process, the results from focus 

groups and expert interviews and a discussion of the implications of these findings.  

 

2.2 End User Focus Group: Sampling and Demographics 

 The Western New York Independent Living, Inc. (WNYIL) was retained to provide focus 

group services.  The WNYIL has extensive experience working with consumers with disabilities.  

It also has fully accessible focus-group facilities.  The project team began by purposive sampling 

to identify focus-group participants from the WNYILôs consumer database, which contains 

demographic information on more than 6,000 people with disabilities in the Western New York 

area.  In order to have been considered for inclusion in the focus group, participants must have 

used a manual and or power wheelchair for at least two years.  Additional criteria ensured that 

the sample represented adults from various age groups who had a range of limitations, leading to 
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the use of manual and power wheelchairs.  The sample group also included people who did and 

did not use specialized seating.  The sample was biased toward end users with diverse experience 

and knowledge of manual and power wheelchairs.  The sample was biased toward end users with 

diverse experience and knowledge of manual and power wheelchairs.  Although there is some 

risk of loss of generalizability in using participants who have a number of years experience using 

wheelchairs, the rich composition of the group was intended to uncover long-standing, 

fundamental problems in the industry.  In total, 23 manual and power wheelchair users were 

recruited to participate in one of two focus groups.  Participants were compensated for their time 

and participation, and transportation was offered to those who requested such accommodations. 

 Nine participants took part in the first discussion on December 4, 2007, and 14 

participants took part in discussion on December 5.  Among the participants were seven manual 

wheelchair users, and 16 power wheelchair users, eight of whom had transitioned from using a 

manual wheelchair to a power wheelchair.  The groups included 16 females and seven males.  In 

terms of race, 18 participants identified themselves as white, and five as African American.  The 

majority of participants were between the ages of 41 and 64 (74%), while 17% were 40 years old 

or younger, and only 9% were over the age of 65.  The most common disabilities of participants 

included cerebral palsy (seven individuals) and multiple sclerosis (five individuals). Nine 

participants had differing disabilities, including amputation of limb, scoliosis, spinal cord cyst, 

spinal cord injury, lupus, neuromuscular disease, spasticity, degenerative arthritis and back 

injury.  The remaining two participants did not identify a single disability as leading to 

wheelchair use.  Level of experience in using wheelchairs was the most important consideration 

for inclusion in the focus groups.  A reasonable assumption was made that individuals with more 

experience using wheelchairs were more likely to have used a wide range of wheelchair products 

and accessories across more diverse roles and contexts.  Figure 2.1., depicts the number of years 
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that participants stated they had used each type of wheelchair.  Six of the eight participants 

(75%) who had transitioned from manual to power wheelchairs had used manual wheelchairs for 

at least 20 years.  

Figure 2.1. Participant experience with manual and power wheelchairs 

 

 

2.3. End User Focus Group: Data Collection Techniques 

 The focus group moderator developed a script in collaboration with the IP project team.  

It contained questions related to five technology areas, including manual wheelchairs, power 

wheelchairs, seating and positioning, wheelchair transportation safety and public transportation.  

Following the completion of requisite non-disclosure and human subjects testing paperwork, 

participants in both groups were asked to take part in a discussion led by a trained moderator.  

For each of the five wheeled mobility technology areas, participants were asked to identify: their 

unmet needs, available state of the art technology that they believe could meet those needs and 

the strengths and weaknesses of the available technology.  

 Following the identification of unmet needs, participants described the technologies and 

products that they currently use to meet those needs.  Participants then voted on the existing 

technologies that they felt were most critical.  The technology in each of the five technology 
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areas that received the highest number of votes was carried through the remainder of the 

discussion.  The strengths and weaknesses of these technologies were discussed in more depth.  

 

2.4. Expert Interviews: Sampling and Demographics 

 The T
2
RERC project team, which carried out recruitment and interviews, employed 

purposive (expert) sampling to ensure that knowledge representation would be deep and diverse.  

Interview participants included manufacturers, suppliers, clinicians and researchers from across 

the U.S.  These participants had expertise in manual wheelchair systems and propulsion, power 

wheelchair systems, emerging technologies and propulsion systems, seating and positioning, the 

supply chain and reimbursement policies. 

 Figure 2.2. details participant distribution.  A total of 13 individuals participated in the 

expert interview process.  Manufacturers were over-sampled to ensure that all five technology 

areas were well represented by individuals knowledgeable of current and emerging technological 

that will impact the industry and market in the near future. 

Figure 2.2. Expert backgrounds 
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2.5. Expert Interviews: Data Collection Techniques 

 Prior to the phone interview, participants were briefed about their roles as experts in the 

context of the Industry Profile Project.  Participants were given a list of interview questions prior 

to the actual call so that they could reflect and develop responses (Table 2.1.).  At the start of 

each interview, participants were given another brief introduction to the project.  They were 

informed of interview protocols including that conversations would be recorded and transcribed 

to ensure accuracy.  The participantsô interview transcripts were returned to them so that each 

could verify accuracy and provide helpful annotations.  

Table 2.1. Expert Interview Questions 

Expert Interview Questions 

    Needs Identification 

1. What mobility needs are poorly met? 

2. Why are these needs important?  

3. Who is most affected? 

4. In which roles and contexts are these needs most critical? 

 

    State of the Practice 

5.  What products now address these needs? 

6.  What are the strengths and weaknesses of these products? 

 

    Future Technology and Products 

7. What new or improved products are needed? 

8. What research and technology is needed? 

9. What barriers delay product development? 

10. How might these barriers be overcome? 

 

 All interviews were conducted between April and June 2007.  Two primary interviewers 

and a note-taker participated in each call.  The two interviewers followed the scripted questions, 

ensuring that all major topics were covered and encouraging free flow of conversation.  The 

note-taker captured not only discussion topics but also the tone and emphasis placed on these 

topics.  Notes were reviewed by the two interviewers and used to annotate the interview 
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transcript.  Remaining interview ambiguities were resolved by calling or emailing interviewees 

or through post-interview annotations by the interviewee. 

 

2.6. Results: Unmet Needs and Strengths and Weaknesses of  

Current Technology 

 Data from end users and experts were quantified and analyzed separately, then compared 

to identify differences in the perceptions of unmet needs and strengths and weaknesses of 

products and technologies.  To better understand their similarities and differences, end user and 

expert responses are summarized in a cross-tabular fashion for each of the five technology areas.  

As demonstrated in the resulting tables, there is congruence between unmet needs identified by 

end users and experts.  Readers should note that experts were also given the opportunity to 

branch out and discuss issues beyond wheelchair design such as service delivery, CMS reform 

and training or education for end users, which are detailed in the Additional Unmet Needs 

segment of this chapter. 

2.6.1. Manual Wheelchairs 

 2.6.1.1. Unmet needs. 

 During focus-group discussions, end users identified a large number of unmet needs 

related to manual wheelchairs.  In both focus groups, end users were then asked to vote for what 

they believed to be their most significant unmet needs.  The four areas of unmet need that 

received the most combined votes included manual wheelchairs with a better stride ratio when 

pushing, manual wheelchair propulsion systems that remain clean, portable manual wheelchairs 

that are easier to collapse and open, and manual wheelchairs that are lighter weight.  For the 

fourth priority, it is unclear whether end users want all manual wheelchairs to be lighter, or if 

they want current lightweight manual wheelchairs to be more available and affordable. 



37 

 

 To facilitate a comparison between end user and expert responses, all expert comments 

related to unmet needs and needed technology were grouped into three categories, which are 

based on the top need areas according to end users: propulsion, transportability, and light-weight.  

Within these groupings, the ñlightweightò category was the highest priority unmet need 

according to experts, with propulsion systems and transportability following. 

 Table 2.2. highlights specific needs reported by end users and experts for the top three 

need areas, followed by other aspects of manual wheelchairs that are also in need of 

improvement.  Appendix A provides a rank order listing of manual wheelchair needs as 

articulated by end users. 

Table 2.2. Unmet Needs Related to Manual Wheelchairs 

Sub-theme End User Responses 

Stakeholders Need 

Expert Responses 

Stakeholders Need 

Propulsion  Push rims cleaner with better 

grip 

 Adjustable push rims 

 N/A 

 All manual wheelchairs should 

be easier to self-propel 

 Adjustable stride ratio to prevent 

carpal tunnel 

 Easy to push on carpeting 

 Geared propulsion systems 

 Ergonomically correct propulsion 

systems 

 Allows the user to push other 

items 
 N/A 

 N/A  Appropriate funding, which is 

currently lacking for alternative 

propulsion systems 

Transportability  Improve ease and safety of 

portable wheelchair folding and 

unfolding 

 Reduce injuries to wheelchair users 

and caregivers from lifting 

wheelchairs into cars and trunks 

Lightweight  N/A  Stronger at lower cost 

 Improved safety 

 Improved stability 

 All manual wheelchairs should 

be lighter  
 N/A 

Tires  All -season, all-terrain winter 

tires 

 Easy to push on snow, grass and 

 Pneumatic tires for softer ride 

 Improved rolling resistance 
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mud 

 Front casters should be more 

stable and durable 
 N/A 

 Self-cleaning tires  N/A 

Other 

components 
 N/A  Changes to axle position 

 Adaptations to wheelchair base or 

camber 

 Shocks  N/A 

 N/A  Address comfort and quality of life 

 Pediatric wheelchairs that grow 

with children to avoid placing them 

into large wheelchairs that they will 

ñgrow intoò 

 N/A  Combination of features and price 

needs to change 

Applicable to 

manual and 

power 

 Prevent tipping when leaning 

forward 
 Anti-tip devices 

 Standardized parts 

 Able to repair independently 
 N/A 

 Customize the location of 

features 
 N/A 

 

2.6.1.2. Strengths and weaknesses of available technology. 

 Propulsion systems dominated the discussion of existing technology for both end users 

and experts alike.  Specific technologies mentioned by participants include Pushrim Activated 

Power Assist Wheelchairs (PAPAW) such as Emotion or Quickie Extender, geared hubs such as 

Magic Wheels, one-arm drives, and lever-drive wheelchairs, such as the Wijit. 

 When asked about the strengths and weaknesses of these technologies, participants stated 

that PAPAWs are too heavy, which makes them difficult to transport; they lack communication 

between the hubs, causing tracking problems.  They are often too expensive.  Geared hubs were 

thought to be useful only when going uphill.  They add width to the wheelchair and were labeled 

as heavy, costly and complex.  Participants stated that one-arm drive wheelchairs can be 

cognitively challenging because they are not intuitive.  They tend to have low weight capacity ï 
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only 250 pounds ï and are impractical for outdoor use.  Lever-drive wheelchairs were described 

as beneficial for those with limited arm strength because they maximize the muscles available.  

However, lever-drive wheelchairs are not useful for individuals who have limited use of their 

hands.  Furthermore, lever-drive attachments are often incompatible with certain wheelchair 

frames.  They also tend to widen the frame, which can cause maneuverability and accessibility 

problems. 

2.6.2. Power Wheelchairs 

 2.6.2.1. Unmet needs. 

 Power wheelchairs were discussed by focus-group participants and experts; however the 

listing of unmet needs was significantly shorter than that for manual wheelchairs.  The areas 

receiving the highest number of end-user votes were better waterproofing of batteries, hand 

controls and wires, technology to look behind and or around and longer lasting batteries.  The 

only comments provided by experts that were specific to power wheelchairs were on the topic of 

batteries and are included in Table 2.3.  However, consumers suggested many needed 

improvements related to power wheelchairs, including safety concerns, modifications to 

controllers and the addition of smart-controls.  Appendix A provides an analysis of end user 

power wheelchair needs, ranked by priority.  

Table 2.3. Unmet Needs Related to Power Wheelchairs 

Sub-

theme 

End User Responses 

Stakeholders Need 

Expert Responses 

Stakeholders Need 

Batteries  Longer lasting batteries  Batteries with a longer life span 

 Easier and faster changing of batteries  Easily charged by end user 

 Lightweight batteries for travel  Lightweight batteries 

 N/A  Lithium batteries 

 N/A  Solar charging 

 N/A  New power source  

o Safe 

o Inexpensive 
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o Day long life 

o Low maintenance 

o Many recharge cycles 

o Airplane safe 

 

 2.6.2.2. Strengths and weaknesses of available technology. 

 When asked about technologies that are currently available to meet these needs, experts 

stated that alternative power sources have been developed using chemical fuels such as propane, 

butane, micro fuel cells, and ultra-capacitors.  These power sources can be combined with 

standard batteries to provide a charge that lasts ten times longer than a standard battery alone.  

However, these technologies are currently not readily available in the marketplace.  

2.6.3. Seating and Positioning 

 2.6.3.1. Unmet needs. 

 End users and experts felt that comfort and quality of life can be significantly and 

positively impacted by available seating and positioning systems.  However, end users and 

experts also agreed that many aspects of seating and positioning can be improved.  Among the 

highest priority unmet needs were adjustability and customization of seating systems.  There is a 

need to prescribe appropriate seating systems for children so that they are not given a large 

wheelchair that they will eventually grow into.  Precision fitting for wheelchair users of all ages 

will enhance an individualôs comfort, stability and function.  Additionally, end users should be 

able to adjust their seating and positioning throughout the day.  Improved selection and fitting of 

seating and positioning systems is imperative as injuries can be caused by or exacerbated by 

inappropriate or poorly fitted seating and positioning systems.  Proper and well fit seating 

systems are also critical to the preservation of an end userôs remaining functional abilities.  Table 

2.4. provides a sample of end user and expert comments related to seating systems.  A rank order 

outline of the end user seating and positioning needs is provided in Appendix A.  
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Table 2.4. Unmet Needs Related to Seating and Positioning 

Sub-theme End User Responses 

Stakeholders Need 

Expert Responses 

Stakeholders Need 

Customization 

 
 Ability to independently adjust 

pre-set customized seating 

positions 

 Ability to independently adjust 

length (depth) of seat  

 Ability to independently 

customize (replace or reconfigure) 

seat back without specialized tools  

 N/A 

 Seating should maintain userôs 
position all day and prevent 

slouching  

 Improvements (comfort, cleanliness, 

washability) to pommel  

 N/A  Fitting should be more precise to 

enhance an individualôs comfort, 

stability and function. 

 Ensure appropriate prescription of 

wheelchairs for children 

Footrests and 

Armrests 
 Method to move armrests and  

foot pedals out of the way  

 Adjustable length armrests 

 Ability for user to adjust size and 

elevation of footrests 

 More thought should be given to the 

design of components such as 

armrests, footrests and leg rests (they 

seem like an afterthought rather than 

a well designed system components) 

 Durable armrest material that 

prevents cracking 
 N/A 

Ergonomics  N/A  Integration of seating system and 

wheelchair design would eliminate 

redundancy and increase efficiency 

of propulsion 

 Method for reliably identifying the 

optimal seat height 

 

 2.6.3.2. Strengths and weaknesses of available technology. 

 Many seating and positioning technologies and products that are available were noted and 

discussed.  Experts felt that current seating systems, if properly selected and fitted, can help 

prevent and treat pressure sores.  However they stated that the developmental effects of static 

positioning systems are still unknown, and the inability to adjust static seating systems 

throughout the day was considered to be a problem.  Experts discussed products that can enhance 
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comfort and function, including Hip Grip, which is a dynamic pelvic support that provides 

stability and full range of motion.  Stretchable materials used on seating and positioning 

technologies were viewed favorably, as they enhance comfort and range of motion.  Foam blocks 

for footrests absorb shock from movement, and ankle huggers allow movement within a 

controlled range.  Standing wheelchairs, such as the Levo product line, were considered helpful, 

however obtaining reimbursement for such devices is difficult.  End users were concerned with 

the durability and maintenance of seating systems.  End users were interested in seating and 

positioning products that could be manipulated without tools.  Users desired independent 

adjustability for the seat and seatback, armrest length, seat depth, and size and elevation of 

footrests.  They believed that ease of customization would enhance their comfort and quality of 

life.  

2.6.4. Wheelchair Transportation Safety and Public Transportation 

 2.6.4.1. Unmet needs. 

 Although wheelchair transportation safety and public transportation were treated as 

separate technology areas, the unmet needs and technologies identified by participants were 

similar enough that the two topics have been combined.  While the experts were not particularly 

vocal in these areas, end users expressed a number of concerns.  The highest priority unmet 

needs in wheelchair transportation safety and public transportation included improved access to 

buses, trains, and planes, safer lifts and quicker, more efficient lockdown systems (similar to 

QôStraint systems).  In particular, end users are unsatisfied with current restraint systems on 

public transportation because non-wheelchair users often have to climb on and around 

wheelchair users in order to ensure proper securement of wheelchair users.  Solutions to these 

problems may decrease caregiver stress and increase wheelchair user independence.   
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Table 2.5. depicts end user and expert needs related to transportation safety and public 

transportation.  An outline of consumer needs related to these areas is provided in Appendix A. 

Table 2.5. Unmet Needs Related to Wheelchair Transportation Safety and Public Transportation 

Sub-theme End User Reponses  

Stakeholders Need 
Expert Responses  

Stakeholders Need 

Public 

Transportation 
 More accessible locations (wheelchair 

spaces) on buses, trains and planes 
 N/A 

 Public vehicles that allow wheelchair 

users to get on or off at all locations 

using any door 

 N/A 

 Wheelchair accessible bathrooms on 

public transportation 
 N/A 

 Wider airplane aisles  N/A 

 Ability for a wheelchair to maneuver 

between train cars 
 Ability to explore environment 

on public transportation 

 N/A  Universal standards for 

integration of mobility devices 

into transit system 

 

 2.6.4.2. Strengths and weaknesses of available technology. 

 The only two products mentioned by participants in relation to transportation were the 

IBOT and certain Invacare wheelchairs that can be used as vehicle seats.  The IBOT was thought 

of as versatile and accessible and can maintain stability while climbing stairs.  Its primary 

weakness was reportedly its prohibitive cost.  Invacare products elicited no negative responses, 

but they were looked upon positively for their adaptability to vehicles. 

2.6.5. Additional Unmet Needs 

 Experts were asked to identify unmet needs in the wheeled mobility industry without the 

limitations of the previously discussed categories (manual, power, seating and positioning, etc.).  

As such, experts voiced concerns about service delivery, the need to reform payment systems 

such as the Centers for Medicare and Medicaid Services (CMS), and improving training and or 

education for consumers.  Specific statements are detailed in Table 2.6. below. 
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Table 2.6. Additional Unmet Needs 

Sub-theme Expert Responses Stakeholders Need 

Service 

Delivery 
 Standardized assessments  

 Assessment locations should try to mimic real world environments 

 More time per assessment 

 Reform of credentialing system 

 Recognition of rehabilitation team 

 Increase understanding of how to use and access new technology 

 Improve match of technology to person to increase functional movement 

 Training on proper adjustment and set up of wheelchairs 

 Access to qualified people to assess and instruct clients 

 Trial use of devices 

 Training for device use 

 Training in maintenance of devices  

 Propulsion monitoring systems 
CMS Reform  Recognize value of durability, functionality, etc. of high quality products 

 Allow purchase of higher quality products to eliminate need for repairs 

 Increase reimbursement level for repairs 

 Allow for reimbursement of multiple power and or manual wheelchairs 

to one user 

 Documentation on most efficient way to leverage CMS funding  

 Reduce paperwork burden 
Training and 

Education for 

Consumers 

 Education regarding seating and positioning options 

 Increase awareness and knowledge of available products 

 Provide wheelchair skills training for users and caregivers 

 Reduce incidence of uninformed choices  

 

2.7. Results: Needed Research and Barriers and Carriers 

2.7.1. Needed Research 

 Experts were asked to specifically identify needed research that might be used to meet 

end user needs.  They responded with a keen interest in studies that could be used to help reform 

the reimbursement systems.  For example, in order to properly support medical necessity claims, 

research must demonstrate the physical and financial benefits of using higher-end equipment.  

Showing payers that a higher-cost product can last longer than a cheaper one, or result in fewer 

injuries, could positively impact reimbursement policies.  Additionally, many participants 
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vocalized a need for research on functional outcomes, such as how the body reacts to certain 

technologies from a biomechanical, proprioceptive or developmental standpoints.  

 Experts also called for materials research to investigate metals other than aluminum and 

titanium.  They also suggested researching non-metals such as reinforced plastic or glass-fiber-

filled plastics.  Others suggested logging data to correlate wheelchair usage and needed changes 

in design and function.  Lastly, experts called for increased funding for the integration of 

innovations into products.  Small Business Innovation Research grants were mentioned 

specifically. 

2.7.2. Barriers and Carriers 

 To complete the interviews, the experts were asked to identify barriers that might inhibit 

new product development in the industry.  They were then asked to suggest ways to overcome 

those barriers.  Public reimbursement policy was the top barrier to new product development, 

according to nine of the 13 experts.  They noted specific challenges, including difficulty 

obtaining reimbursement for devices such as power-assist wheelchairs and difficulties in 

developing new HCPCS (Healthcare Common Procedure Coding System) codes. 

 Participants suggested conducting research studies to provide evidence that appropriate 

(perhaps more sophisticated or expensive) wheeled mobility, seating and positioning 

technologies reduce injury rates and severity.  Consequently, while purchase costs may increase, 

overall societal costs may be drastically reduced.  For example, power-assist wheelchairs may 

reduce repetitive-strain injuries.  Attendant to strain injuries are medical and rehab costs, lost 

wages and taxes and an earlier transition to expensive powered mobility. 

 Overall, these experts would like to see an evidence-based reimbursement policy that 

pragmatically accounts for the full costs to all stakeholders and society.  To address the challenge 

of developing new HCPCS codes, participants suggested developing a new universal coding 
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scheme.  One expert stated that such a system is under development, however no further details 

were provided. 

 Participants stated that expenses incurred when supplying wheelchairs to end users 

increased manufacturer and supplier costs, increased product prices to end users and insurers, 

deceased profit margins and decreased U.S. manufacturer competitiveness with respect to 

overseas manufacturers.  For example, one participant remarked that extensive work needed to 

obtain device reimbursement equated to a need for more staff, which in turn drove up device 

prices and cut into profit margins.  This is a challenging problem for U.S. businesses in 

competition with overseas manufacturers who produce less expensive products.  To overcome 

this barrier, experts suggest that non-governmental agencies conduct research with the objective 

to improve reimbursement process efficiency.  Study outcomes would be used to streamline the 

reimbursement process, saving time and money, particularly for suppliers and end users. 

 The high cost of customizing wheeled mobility devices was also noted as a barrier.  

Distributors are under pressure by manufacturers to increase sales volume, which leads 

distributors to focus on a limited line of products, decreasing the demand for specialty 

components and driving up specialty component prices.  As a potential solution to this problem, 

one expert recommended developing a bulk buying system for suppliers.  Bulk purchasing would 

make high quality components more readily available to clinicians and more affordable to end-

users.  A bulk purchasing strategy will reduce pressure from large manufacturers on suppliers to 

purchase common but less appropriate off-the-shelf components and equipment.  This strategy 

would allow suppliers to make customized components and equipment available to service 

providers and end users at reasonable prices.  Suppliers would ultimately increase their profits 

from the sale of customized wheelchairs. 
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 Experts recognized that good innovations often exist, but those innovations simply fail to 

make it to the marketplace.  Regulations imposed by organizations, such as the Federal Aviation 

Administration (e.g., mandatory standards on power wheelchairs) and the International 

Organization for Standardization (e.g., voluntary safety and performance standards) were cited as 

creating barriers to new product development.  Experts suggested including other parties, outside 

of the regulating bodies, in reforming in these systems. 

 Languishing patents often prevent manufacturers from implementing good designs.  

Useful inventions with patents must be licensed from the patent holder.  If terms cannot be 

reached with the patent holder, the invention cannot be used in a wheelchair design.  In some 

cases, the patent holder is unwilling to reach a reasonable agreement on terms.  In other cases, a 

patent may be held by a competitor.  

 Manufacturers wanted to work collaboratively with the university research community.  

They believed that it was especially important that industry-university collaborations start early 

in the product development cycle.  Manufacturers also noted that federal agencies must support 

industry-university collaboration through grant solicitations and oversight. 

 Finally, experts stated that the end usersô lack of product awareness is a significant 

barrier.  End user education is needed to ensure that consumers make informed choices.  This is 

an important issue, which is revisited in the discussion section of this chapter. 

 

2.8. Discussion 

 End user focus groups and expert interviews identified an important set of unmet needs 

for the wheeled mobility industry.  The focus groups and interviews also provided an assessment 

of currently available technology, identifying strengths and weaknesses and recommendations 

for research and development efforts.  Barriers to technology refinement and development were 
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discussed.  Solutions for overcoming these barriers were solicited.  In addition to the needs 

discussed in detail through the results section, two critical needs became clear: the third-party 

payment system needs reform and consumers need better education. 

 As a result of the marketôs current pricing and third-party payment structure, 

manufacturers are naturally more responsive to pressures from third-party payers than end-user 

needs.  The third-party payer system also impacts other key stakeholders negatively.  Principle 

among these stakeholders are suppliers (who occupy the supply chain between manufacturers 

and end-users) and service providers (who are considered secondary consumers).  In contrast, 

understanding and responding to legitimate concerns of all stakeholders ï manufacturers, 

suppliers, service providers and end-users ï should shape public policy.  Pertaining to the use of 

public monies, return-on-investment determinations should encompass the costs and benefits to 

all stakeholders including the greater society rather than being narrowly limited to insurance 

companiesô bottom line.  Research projects could play a valuable role in providing evidence to 

support claims for advanced, higher-end equipment. 

 End users can provide valuable insights into the problems faced by wheelchair users.  

However, as discussed in the Supplierôs Perspective chapter (Chapter 10), end users are not 

necessarily well versed in available technology and are generally not privy to upcoming 

technology developments that might take years to be integrated into products and arrive on store 

shelves. 

 This project confirmed the end userôs lack of knowledge regarding available products in 

the wheelchair industry in two ways.  First, a number of experts who participated in a structured 

interview stated that education of end users regarding products and proper fit was a critical need 

area.  Second, when end users were asked to identify available technologies that could meet 

some of their otherwise unmet needs, they were at a loss.  Very few actual technologies surfaced, 
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and responses typically avoided specific scenarios or a reliance on other people.  The 

establishment of ongoing end user education programs could increase consumer advocacy for 

appropriate and available technology, thereby creating demand for such products and eventually 

stimulating new product developments. 

 In addition to the reimbursement and consumer education topics mentioned above, 

research is needed to show the benefits that could be achieved with the standardization of service 

delivery.  Specifically, standard protocols are needed for the processes of assessment, product 

selection, fitting and monitoring.  Standards in these areas are likely to result in cost savings, 

improved service delivery and improved understanding of product availability and application.  

Many other chapters in this Industry Profile explore issues related to policy and standards 

including: legislation (Chapter 3), industry standards (Chapter 4) and service delivery standards 

(Chapter 7).  This pilot study (even with a small sample size) identified gaps between products 

available and products needed.  However, the findings clearly indicate that additional primary 

market research is needed and justified.  Results from such research would be very valuable to 

the stakeholder groups mentioned previously.  As a suggested starting point, this study might be 

readily improved by using a larger, more diverse sample, stratifying participant responses 

(manufacturer, supplier, clinician, end user) and sampling other stakeholder groups (public 

policy, insurers).  It is the hope of the T
2
RERC team that the preliminary information delivered 

in this chapter will encourage researchers and manufacturers to consider further exploration 

leading to improvements in the wheeled mobility industry. 
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3.1. Introduction 

 Wheelchairs change the lives of millions of people who, due to some medical condition, 

either chronic or acute, have a decreased ability to walk.  In some cases, large facilities purchase 

wheelchairs in volume to meet peopleôs needs.  This type of wheelchair is frequently seen at 

airports, hospitals and even amusement parks to facilitate the mobility of visitors or residents.  

These wheelchairs are typically referred to as either transport or depot wheelchairs. 

 Another large segment of the industry is composed of rental wheelchairs.  Rental 

wheelchairs are typically owned by a rehabilitation technology supplier and rented to people who 

have short-term needs, such those that would stem from a fractured leg.  Depot and rental 

wheelchairs are usually generic in size and configuration and not individually fitted to a 

particular person. 

 For many people with mobility limitations, a wheelchair is the primary means of 

mobility.  The Center for Medicaid and Medicare Services (CMS) categorizes wheelchairs as 

durable medical equipment (DME).  Customized wheeled mobility systems are extremely 

expensive.  Approximately 70% of people with long-term disabilities who need the systems are 

unemployed, and many do not have the discretionary income necessary to afford these systems.  

Thus, many people who depend on wheelchairs for daily mobility do not pay for their own 

systems.  A third-party payment system funds wheelchairs for many people who require, but 

cannot afford, them.  Understanding the third-party payment system and the impact of 

government policy on the reimbursement of wheeled mobility devices is critical to understanding 

the industry. 

 Providing customized wheeled mobility systems to people who require them in a third-

party payment system can be very difficult.  Customersô seating and mobility needs must be met 

in a way that ensures effective mobility, comfort, and health for the user.  Manufacturers and 
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suppliers try to meet the needs of both the customer who use the system and third-party payers 

who impose an increasingly restrictive funding process. 

 This chapter focuses on the third-party payment resources that may be available to people 

with mobility impairments to provide reimbursement for a wheeled mobility device.  For a vast 

majority of persons with long-term mobility limitations, a government-sponsored program 

provides these benefits.  The three major government programs that routinely cover DME are: 

 Medicare Part B ï This federal medical insurance program is for persons older than 

65, persons under 65 years old who have contributed to Social Security and have been 

unable to work for at least two years due to injury or illness and persons with chronic 

kidney failure. 

 Medicaid ï This state-administered medical insurance program is for people or 

families who are determined to be indigent based on household income.  Eligibility 

requirements vary by state.  However, non-income-related variables factor in the 

decision to provide Medicaid.  These variables include whether an individual is 

pregnant, disabled, blind or aged, for example. 

 Veterans Administration (VA) ï This is federal medical insurance funding for 

veterans. 

 Private medical insurance is also a significant source of payment for wheelchairs. Many 

employers offer private insurance as a benefit to their employees to cover the cost of medical 

care.  Most employers who offer the benefit offer a variety of managed care plans.  Many people 

who are self-employed, or who do not receive employer-provided plans, purchase private 

insurance out of pocket.  These policies may or may not include a DME coverage option. 

 Private payment is always an option for people with mobility impairments who have 

sufficient discretionary income to pay for wheeled mobility systems.  Too often, consumersô 
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choices are limited to items covered by a third-party payer; they have no exposure to, or 

knowledge of, the availability of other options.  For many people, the internet can be a useful 

resource for information about available products, even if these products are not covered.  A 

consumer with mobility needs should be shown a range of products by someone skilled in 

performing seating and mobility evaluations, as additional resources may be available for 

purchase beyond the third-party payment system.  Once informed of available options, people in 

need may seek alternative resources.  Without knowing the possibilities, people cannot make 

informed decisions about which devices may best meet their needs. 

 

3.2. Legislation and Reimbursement 

 As previously stated, wheeled mobility devices are classified as durable medical 

equipment under Section 18 of the Social Security Act (SSA) of 1965 [1]; (P.L 74-271).42 CFR 

414.202 of Center for Medicare and Medicaid Services regulations. Under these regulations, 

DME is defined as equipment which:  

a. can withstand repeated use;  

b. is primarily and customarily used to serve a medical purpose;  

c. generally is not useful to a person in the absence of an illness or injury; and  

d. Is appropriate for use in the home. 

 For items to be considered DME, all requirements of the definition must be met.  As 

DME, wheeled mobility devices are funded through Part B of the Medicare benefit program.  

Similarly, wheeled mobility is also funded under Section 19 of the same SSA as a part of the 

Medicaid program. 

 Wheeled mobility devices, as one type of assistive technology, are also included or 

described in other legislation, including the Assistive Technology Act (Tech Act) of 2004 (P.L. 
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108-364) [2], the Individuals with Disabilities Education Act (IDEA) of 2004 (P.L. 108-446) [3], 

and the Workforce Investment Act of 1998 (P.L. 105-220) [4] among others.  Most of these laws 

fund assistive devices, as needed for specific purposes, such as work-related activities or devices 

needed for appropriate access to education.  These laws often provide mechanisms to fund 

wheeled mobility systems.  However, these are less common funding sources for wheelchairs 

because wheelchairs typically fulfill the medical need for mobility across areas of life rather than 

meeting a specific work-related or school-related need. 

 

3.3. Medicare Coverage of Wheeled Mobility Devices 

 Medicare, the nation's largest health insurance program was signed into law on July 30, 

1965 in Section XVIII of the Social Security Act.[1]  Medicare currently covers nearly 42 

million Americans including 35 million seniors and six million people under the age of 65 who 

have permanent disabilities. 

 Medicare is a health insurance program for: 

a. people 65 or older,  

b. people younger than 65 who have certain disabilities, and  

c. People of all ages with end-stage renal disease (permanent kidney failure requiring 

dialysis or a kidney transplant). 

 Medicare has multiple coverage plans ï Parts A, B C and D: 

 Part A: Hospital Insurance ð Most people donôt pay a premium for Part A (hospital 

insurance) because they are eligible for coverage, based on their workforce participation for the 

qualifying number of years (a total of approximately 10 years), or their having a parent or spouse 

who is eligible for coverage based on this requirement.  While employed, working individuals 

and their employers pay into the system through payroll taxes.  If a child is permanently 
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disabled, he or she will be eligible for coverage based on his or her parent or parentsô earning 

history.  The spouse of a qualified worker is eligible for coverage as well.  Part A helps cover in-

patient care in hospitals, including critical access hospitals and skilled nursing facilities (not 

custodial or long-term care).  It also helps cover hospice care and some home healthcare 

services.  Beneficiaries must meet certain conditions to be eligible for these benefits. 

 Part B: Medical Insurance ð most people pay a monthly premium for Part B. Medicare 

Part B (medical insurance) helps cover doctorsô services and outpatient care.  It also covers 

medical services that Part A does not, including physical and occupational therapy and some 

home healthcare.  Part B helps pay for these covered services, supplies and DME when they are 

medically necessary. [5] 

 Part C: Medicare Advantage Plan ð formerly known as the Medicare + Choice plan, 

Part C is available in many areas.  Medicare Advantage plans include health maintenance 

organizations (HMO), preferred provider organizations (PPO), private fee-for-services plans and 

Medicare special needs plans.  Medicare approves these programs, but private companies 

administrate them and provide the hospital and medical coverage typically provided under 

Medicare Parts A and B.  If the HMO or PPO plans are selected, Medicare Advantage recipients 

are required to use healthcare providers who participate in these plans.[6] 

 Part D: Medicare Prescription Drug Plans ï Anyone who has Medicare hospital 

insurance (Part A), medical insurance (Part B) or a Medicare Advantage plan is eligible for 

prescription drug coverage (Part D).  Joining a Medicare prescription drug plan is voluntary.  

The coverage requires an additional monthly premium. 
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3.4. Wheeled Mobility Coverage under Part B of Medicare 

 Medicare refers to all wheeled mobility devices as mobility assistance equipment (MAE).  

Coverage of MAE, including wheelchairs and scooters, is provided to Medicare beneficiaries 

under the voluntary, out-patient-based, Part B of the Medicare benefit. 

 The Center for Medicare and Medicaid Services (CMS) is a government agency under 

the Department of Health and Human Services (HHS), which develops coverage, payment and 

coding policies for the nationally administered Medicare program. 

 Once the CMS coverage and payment policies are adopted by the Secretary of Health and 

Human Services, contract health insurance carriers administer the policies.  For durable medical 

equipment, these intermediaries were called durable medical regional carriers, or DMERCs, 

until December 2005.  As of January 1, 2006, these intermediaries became known as durable 

medical equipment-Medicare administrative contractors or DME-MACs.  Each new MAC 

assumes full responsibility for administering the DME benefit as of July 1, 2006.  The goal of 

this reform was to improve service to beneficiaries and providers and to increase administrative 

efficiency in the process. 

 CMS contracts administration of coding policies through the statistical analysis durable 

medical equipment regional carrier (SADMERC).  The SADMERC Reports and Analysis Unit 

provide statistical support to the four MACs.  The SADMERC Healthcare Common Procedure 

Coding System (HCPCS) division is responsible for identifying and assigning codes to items of 

durable medical equipment, prosthetics, orthotics and supplies (DMEPOS) services for 

Medicare billing. 

 The SADMERC division that implements the Healthcare Common Procedure Coding 

System, the means by which DMEPOS services are identified for Medicare billing, is referred to 

as SADMERC HCPCS division. 
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 Additionally, the SADMERC performs a variety of national pricing functions for 

DMEPOS services, assists CMS with the DMEPOS fee schedules, and analyzes DMEPOS fees 

to identify unreasonable or excessive reimbursement. 

 

3.5. Covered and Non-Covered Products 

 In 2004, CMS issued a new coverage policy for wheeled mobility devices.  Medicare 

coverage policy is codified in the National Coverage Determination (NCD).  The NCD on 

Mobility Assistive Equipment (MAE) specifies coverage criteria for canes, walkers, crutches, 

manual wheelchairs, powered wheelchairs and power operated vehicles (POV), also known as 

scooters.  This regulation covers wheeled mobility devices, once a device receives a HCPC code 

from the SADMERC. 

 The DME MACs draft and implement Local Coverage Determinations (LCDs) that are in 

harmony with the NCD and are applied regionally across the country.  LCDs clearly define 

specific coverage and payment criteria for different types of wheelchairs and wheelchair-related 

accessories, in various geographic regions. 

 The 2004 MAE NCD specified a clinical decision-making algorithm that guides clinical 

decision making and helps determine the level of equipment that the beneficiary is eligible.  This 

algorithm is based on a beneficiaryôs inability to safely and effectively perform what Medicare 

terms ñmobility related activities of daily living (MRADL).ò  Examples of MRADL include 

bathing, dressing, toileting and feeding.  The evaluation of the beneficiaryôs ability to perform 

MRADLs under the Medicare policy is restricted to those activities performed ñin the home.ò[7] 

Medicare policy does not cover the beneficiaryôs mobility needs outside the home. 

 Once a beneficiary has an identified MRADL limitation caused by a medical condition, a 

stepwise decision making process determines the level of appropriate equipment.  Consideration 
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must be made for the effectiveness of each type of equipment to assist the beneficiary to perform 

the affected MRADL.  The equipment consideration includes (in order): canes, walkers or 

crutches, manual wheelchairs (properly configured), power-operated vehicles (scooters) and 

power wheelchairs.  Beneficiaries must be willing to use the device within their homes and home 

environments must allow for use of the device.  Using this process, covered items may include 

any listed devices, as long as the device is required for performing the MRADL in the home. 

 Coding groups and more specific product codes are assigned to each product brought to 

the SADMERC for coding.  Each product is assigned a specific HCPCS code.  The LCD 

coverage policy aligns closely with this equipment coding.  In 2006, the SADMERC re-coded all 

powered mobility devices based on several criteria, including testing results of wheelchair 

performance characteristics and the payload capacity of the device.  Wheeled mobility products 

with performance characteristics consistent with outdoor mobility needs, such as Group 3 POVs 

and Scooters and Group 4 powered wheelchairs, are considered non-covered items in the LCD 

because of their specific capabilities for outdoor mobility. 

 Devices can be deemed ñconvenience items,ò particularly if they are not considered 

ñprimarily medical in nature.ò  An example of such a convenience item is a seat elevator or seat 

lift for a wheelchair.  This wheelchair accessory is considered non-medical in nature and is 

currently excluded from Medicare coverage. 

 

3.6. ABN and ADMC Processes 

 Two processes exist for enhancing the Medicare coverage system for durable medical 

equipment.  These processes are: 

 The Advanced Beneficiary Notification (ABN); and  

 The Advanced Determination of Medical Coverage (ADMC). 
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 These processes may help beneficiaries obtain wheelchairs when they may fail to meet 

medical necessity criteria or when the beneficiary wishes to upgrade or obtain equipment that 

may not be covered based on their medical needs. 

 Since June 2001, the Advanced Beneficiary Notification (ABN) process has been 

available for use by Part B suppliers when the provider suspects that specific services or devices 

may not be covered by Medicare.  If a beneficiary wishes to upgrade to a higher-level device 

than what would be covered, or if the beneficiary doesnôt meet the criteria for coverage, the 

supplier completes what is called the Advanced Beneficiary Notification (form CMS-R-131-G), 

and the beneficiary signs it.  This form notifies beneficiaries that the items they seek may not 

meet eligibility rules.  The ABN is most commonly used for DME when beneficiaries wish to 

upgrade their equipment beyond what Medicare considers medically necessary.  When using the 

ABN, the beneficiary receives information about coverage, prior to receipt of any product, and 

agrees to accept responsibility for payment for items that Medicare does not cover. 

 The Advanced Determination of Medical Coverage (ADMC) process allows suppliers to 

submit medical documentation for a specific wheelchair.  After Medicare receives the 

documentation, it has 30 days to provide the supplier with written notice of whether the device 

meets the medical coverage criteria.  This process is restricted to highly customized items listed 

by the DME MACs Medicare Supplier Manual.  As of January 2007, devices eligible for the 

ADMC process included ultra-lightweight manual wheelchairs (K0005), Group 2 power 

wheelchairs with single or multiple power seating options, Group 3 power wheelchairs, Group 4 

power wheelchairs, and Group 5 (pediatric) power wheelchairs. 

 Medicare provides an affirmative or a negative decision based on the medical 

documentation that the supplier submits.  If the decision is negative, Medicare must provide 

reasons for the denial.  Following a denial, a supplier may re-apply for equipment once during 
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the six-month period following the original determination.  If the ADMC determination is 

affirmative, it is valid for items delivered within six months of the decision.  A positive 

determination on an ADMC submission reflects only that there is a medical need for the device.  

It does not guarantee payment.  ADMC, therefore, is not a prior authorization.  Payment can be 

denied after the device is delivered to the beneficiary if Medicare determines, for example, that 

the person received a similar device within the last several years.  This device may have been 

received through another supplier and the beneficiary may have failed to report it when asked 

about previous equipment use. 

 Both the ABN and ADMC processes provide some flexibility to meet the unique needs of 

specific beneficiaries and should be explored if a personôs functional needs are outside the strict 

coverage criteria.  

 

3.7. Competitive Acquisition Policy and Impact 

 In 2003, Congress passed and the president signed the Medicare Prescription Drug, 

Improvement and Modernization Act of 2003 (P. L. 108ï173).  This law is referred to as both the 

ñnewò Medicare Prescription Drug law, Part D and the MMA or Medicare Modernization Act.  

The same law that created Part D for coverage of prescription drugs for Medicare beneficiaries 

also mandated CMS to develop and implement a Competitive Acquisition Program for certain 

DMEPOS items.  The law instructed CMS to develop a program to: 

 Identify ñcertainò DMEPOS items, which, if ñput out for bid,ò would result in 

significant savings to the agency, as compared to the purchase of those items through 

the current fee schedule. 

 Determine a method by which suppliers in a given metropolitan statistical area 

(MSA) can submit bid prices for the selected items.  Suppliers chosen as ñwinning 




