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Abstract

Purpose: Thelndustry Profile on Wheeled Mobilitg a very broad and accessible compilation

of knowledge pertaining to the wheeled mobility industry and marketplacelndistry Profile

is relevant to the development anfimement of public policy, legislation, grants, products,
clinical practice, service delivery, thyghrty payment, standards, product delivery, and research
progams.Anticipating that industries and markets constantly evolvenithestry Profile

includes many recommendations across all topics.

Method: Thelndustry Profileincludes primary research, secondary research and invited

chapters. Primary research is based on expert interviews and consumer focus groups. Purposive
sampling was used to identiénd 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 researchsimbtuntdiéication, 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 productdiieére. 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: TheIndustry Profilehas five expert chapters on: funding degislation, standards,
accessible public transportation, wheelchair transportation safety, along with an interpretive
overview. There ardour stakeholder perspectives chapters on: research related to mobility and
seating/positioning, the role of climamns in service delivery, mobility product supply and
parent 6s per s p e clndustrydProfemcluaies two dddittoryal chaptdrdoe:

market demographics and a comparative analysis of consumer and expert perspectives focused
on the strengthsnal weaknesses of current products and direction of and need for technology
and product development. Finally, timelustry Profileincludes compilations of manufacturers,

their contact information and products; conferences and trade shows, and nat@mabtons.

Conclusion: This Industry Profilefills an important need for critical stakeholders of the wheeled
mobility industry and market. However, thislustry Profilecannot be regarded as fully
complete or fully up to date. Many important topacs not covered in depth. As a
consequence, thladustry Profileshould be regarded as a foundation for future studies of an
important and evolving industry and market.

KEYWORDS
Wheeled Mobility, Wheelchairs, Scooters, Seating, Positioning, LegislMiedicaid, Medicare
Moderni zation Act, Americandés with Disabilit

Transportation, Standards, International Classification of Functioning Disability and Health,
Service Delivery, Rehabilitation Engineering, RESNA, Assistigehnology Professional,
Occupational Therapist, Physical Therapist, NRRTS



Introduction

An industry profile is a collection of kno
Aindustryo serving this market. Thedtoommonl y
both a market and an industry is undefined. However, the International Classification of
Functioning, Disability and Health (I CF) incl
designed to facilitate moving or [to] create other ways of movingaind, ¢ i . e., mobi
U.S. Department of Health & Human Services, U.S. Food and Drug Administration (FDA),
classifies wheelchairs as medi cal devices wit

provide mobility to persons restricted toiatst i ng posi ti on. 0

For the purpose of this profile, the fiwhee
manual wheelchairs, power wheelchairs or scooters on-afyhrttime basis; and it includes
the structures and processes that enablethese prads t o reach their inten
Awheeled mobility industryo includes Amanuf ac
components and accessories of these devices, and the suppliers of these products, components
and accessories. o

Thelndustry Prdile 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
andstudents.

Thelndustry Profileis divided into three parts: the Overview, Expert Contributions and
Stakeholder Perspectives. Tihdustry Profiledraws from secondary sources such as published
research, trade journals, manufacturer websites, proderettlite 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 compavatimarket analysis.

¢ TheMarket Demographicschapter 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 perspectiee gérader,
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.

e TheComparative Analysischapter compares and contrasts the perspectives of
wheeled mobility users (obtained thgh 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 andyatsd



TheExpert Contributions comprise fivechapters written by wheeled mobility content
experts. These chapters inclldgislation and funding, standards, wheelchair transportation
safety, accessible public transportation and interpretive overview.

e Thelegislation and Fundingchapter describes the currdmird-party payment
system for wheeled mobility devices. It discusses the impact ofghitgt payment
on manufacturerssuppliers, clinicians and product easkers.

e TheStandardschapter presentbe history and rationale for industry, voluntary,
regulatory and international standards. The chapter contains an excellent, detailed
presentation on the standaidisvelopment process. The authors argue that standards
benefitusers of mobility deviceglinicians, researchers, mobility device
manufacturers and healthcare funding agencies.

e TheWheelchair Transportation Safetychapter discusses key elements of safe
transportation for wheelchaseated passengers within public and private
environments. Ipresents current voluntamydustrystandards 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 é@ifuture research directions.

e TheAccessible Public Transportationchapter argues that safe and accessible public
transportation enables individuals with disabilities to participate fully in education,
employment, recreation, independent living and otksemtial life activities. A
logical, abstract and comprehensive model for public transportation systems is used to
frame all discussion in this chapter.

o Thelnterpretive Overview chapter presents the holistic nature of wheeled mobility
service delivery.Discussion spans clinician educatioesearctand development,
service delivery administration and refinement, standards and guidelines for practice,
devices and service delivery, terminology, outcome measures, knowledge translation
and medical standards care.

The Stakeholder Perspectives comprises three chapters on research perspectives,
cliniciandbs perspectives, supplierds perspect

e TheResearch Perspectivehapter includes results from the 2007 Mobility
RehabilitationEngineering Research Center, State of the Science Conference. Four
critical research needs are discussed for both mobility and for seating/posture.

e TheCl i ni ci an 6 shapReedexrbesthe knowdedge of human function,
clinical evaluation skillsrad 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 rold olinicians in obtaining appropriate mobility devices
is described.

e TheSuppl i er 6 schaperesamiaes the proeess by which individuals with
mobility impairments obtain mobility devices. The chapter considers the roles of
manufacturers, suppligrand 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.



e ThePar ent 6 s FEhaptesgnaders thewaes 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 specifecommendations for pediatric mobility devices.

Thelndustry Profile on Wheeled Mobilitg a first step toward a comprehensive and
accessible, compilation and presentation of knowledge pertaining to the wheeled mobility market
and industry. Some crital topics are well covered, while other topics receive little attention.

An important contribution of thendustry Profileis to identify gaps in knowledge where further
research is needed. It is our hope that the 2@f®@stry Profile on Wheeled Moliwill 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 dittp://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.


http://t2rerc.buffalo.edu/

Wheeled Mobility Demographics

Jennifer L. FlaggBS
Center on Knowledge Translation for Technology Transfer
University at Buffalo

Buffalo, NY

Contents
Section Pg
11.Introduction éééeéeéé. .. eéeééeéeéeéeéeéeéeée 8
1.1.1. Data Surces cEéééeéeéeéeéeécéecéce. 8
1.1.2. Data AnalysisReports € é e é e é e éeéeéééeéeéeé. 10
1.2.NationalWheelchair Usagdestimates and Growth é é é é é é € € € € é 11
1.2.1. Types of Wheeled Mobility DevicesinUse ¢ ¢ é ¢ é € é € é € é 15
1.2.2. WheelchairUsage by Age é € € éé. éééé&éeééééé. 17
1.2.3. Wheelchair Usage by Gender ¢ é ¢ . . . ¢éééeéeéeéeéeée 18
1.2.4. Wheelchair Usage by Race andEthnic ¢ ¢ ¢ ¢ é é é é € € € é . 19
1.2.5. Wheelchair Usage and Employment Statu ¢ é ¢ ¢ é é éééé. . 20
1.2.6. Income Level and Mobility DeviceUse ¢ é € € € € ...é€ € € € é . 21
1.3.Health Status, Functional Limitations and Mobility Device Us. ¢ é ¢ é ¢ . . 22
1.4.Wheelchair Usage and Home Accessibility Featur ¢ ¢ ¢ ¢ é é é é éé . . 23
1.5.Wheelchair Manufacturer Market Share Informatic € é e é é é ¢ éé é. . 24
1.6. Gaps and NeedResearch eééeééeeé.eecéeéeeééeeé. 25
References éééeééeééééeéeée. .. eéeéecéecéeéceceéecee 27



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 payerséimbursement 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 quantifthe 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
methoalogy, 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 largecalelongitudinal 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 Souces

The two primary sources for national statistics regarding wheeled mobility device use in
the United States are the U.S. Census Bureaubd
(SI' PP) and the National Cent e realtlh IotervieWd Susveyt h St a
(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



mobility are the 1980 NHIS, 1990 NHISD (Assistive Devices), 1994 NHiB (Disability),

and the 1996 and 2002 SIPP.

Both the NHIS and SIPP collected data from the same U.S., civiliarinattutionalized

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

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

level of detail gathered. For example, the NHISises separate categories for reporting manual

wheelchair, electric wheelchair, and scooter use, wheeStRP lumps all three into one single

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

disabled, and who is congiced a wheelchair user. Tabld .1highlights a sample of joint

strengths and weaknesses commatméomost recent versions of the NHDSand SIPP surveys

as well as important differences between the two surveys.

Table 11. Comparison of NHI® (1994) and SIPP (2002)

NHIS-D (1994)

SIPP (2002)

Noninstitutionalized U.S. populatior

Norrinstitutionalized U.S. population

Population (Doesnotinclude nursing homes) | (Doesnhotinclude nursing homes)
Separate categories for manual : .

Level of . . . Single category for manual or electri

. .| wheelchair, electric wheelchair, and : )

Device Detalil wheelchair or electriscooter
scooter

Definition of Must have been, or must be expect: :

Wheelchair to be, using the device for 12 month Statgd that they used a wheelchair 4

the time of the survey

Users or longer

Total

Population 261,539,000 282,873,000

Estimate

Wheelchair

Users 1.6 million 2.7 million

Estimated

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



and interpretability of national surv&y 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 th® [dRISTPP.

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 MitcaPlante.[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 MdaN@&mericans 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 12., 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 locatingaepth in
information from source documents. Many, but not all, of these findings are covened in t
remainder of this chapter.

Table 12. Topics Covered in Wheeled MotylReports

First Author (Year Russell Kaye McNeill Cooper | LaPlante | Steinmetz
of Publication) (1997) (2000) (2001) (2003) (2003) (2006)

. NHIS-D NHIS-D
[S)gm'cnea”t Data 1994, B'Tgll i'g? N/A | 1994, SIPP SIPP 2002

1990, 1980 1997

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

10



Employment Status

Income Level

Poverty Status

XX | X

Regional Location

Setting ofResidence

Health Status

XX XX [ XX

Degree of
Functional
Limitation

X

Type of Functional
Limitation

Type of Health
Condition

Home Accessibility
Features

Home Accessibility
Difficulties

Public
Transportation
Difficulties

Health Insurance
Coverage

Hospitalization
History

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 NHISD, which estimated that there were 1.6 million wheelchair users in the U.S.,
and the 2002 SIPP, which reported tinatré were 2.7 million. Figure1l, offers a graphical

depiction of the total wheelchair user population for 6 years of data collected Wi t&eD and

the SIPP.

11




Figure 1.1. Wheelchair users in the U.S.
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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 olesity, 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, achemin 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 raterofzgh are critical, this analysis focuses
on the magnitude of growth rather than the causes. Compiling the 1994IN&ti& 2002 SIPP
suggests a total market growth of 69% in the number of wheelchair users over the course of eight
years, translating to apgpximately 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 institutionalzdatijon

is likely to be significant; however such data is not currently available. Additionally, differences

12



in methodology and terminology between the reporting surveys reduce confidence in these
projections.

A report published in 1997 by the NCHS quanes data from the 1980 NHIS, the 1990
NHIS-AD, and the 1994 NHI®. According to this report, agedjusted 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 yea@rowth during the 4ear 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 {BHI§ures. As demonstrated in
Tablel.3., wheelchair use grew 44% from 19821897 (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 teyear period, with an average growth rate of 8.1% annually.

However, readers should take noteéhe significant drop in average growth experienced during

the 19972002 period. Understanding correlations to and causes for the dramatic change in the
rate of market growth in this period would im
predictfuture market growth.

Tablel.3. Estimated Growth Rates (SIRfased)

Years Total Growth for Period Average Growth per Year
19921997 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 14. (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

morethan three million wheelchair users, and that number will rise to four million between 2006

13



and 2011. Interpreting this table, the 8.8% growth rate is more proximateZ002ythan the

5.2% growth rate (1992997) and may for that reason provide a betstimate of market size.

Table 14. Total Number of Wheelchair Users

Year Total Users Total Users
(5.2% growth/year) (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 3,315,57 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 12., depicts a linear and second order polynomial projection of wheelchair users.
This chart includes da points from both the NHI® 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
curvefitting 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 fotgimm growth biases the

forecast upwards. Other biasing factors are not explicitly reflected in this forecast.

14



Figure 12. Projected number of wheelchair users (linear and polynomial model).
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1.2.1.Types of Wheeled Mobility Devices in Use

According to the 1994 NHIK® data, approximately 84% of all namstitutionalized
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 authorso6 secondary resear chThefigoési ned wi t h
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 NBI8ata. HoweverCooper and Cooper include
wheelchair users living in institutional settings, while the NiBI8stimates 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. pogion.[8] Their estimates stated the total market size for

various categories of wheelchairs, and suggest a total population of just over two million

15



wheelchair users. Readers should be aware that these categories reflect CMS coding definitions

as they risted in 2003. These categories and their definitions have subsequently been updated.
Figuresl.3.and1 4. refl ect Cooper and Cooperd6s mar ket
percentages, such that they can be applied to current estimates of the tbtl oinvheelchair

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 institutionsrfgeneral transport purposes, such as sales to airports,
shopping centers, etc.

Figure 1.3. Manual wheelchairs.

Figure 14. Power wheelchairs.

The vast majority of power wheelchairs sold are either indoor use and light outdoor use
wheelchairs (31.3%) whi ch are defined as an fAelectric p

i ndoor and outdoor use in ADA environments in

16



wheelchairs (31.3%), defined as fndelecthric pow
indoor and outdoor environments in all kinds of weatfdrese wheelchairs may also be used
on natural surfaces. 0 Lightweight indoor wuse
designed primarily for indoor use, e.g., home, assisted living facility and speci ali zed
wheel chairs (fnan electric powered wheelchair
for 15.6% of purchases of power wheelchairs. The remainder is split between bariatric (3.1%),
which are fndel ect rintendegtobe@secby individeals With & lEodymass in
excess of 250 pounds, 0 standing (1.6%), which
occupant in the standing positiond and PAPAW
assisted wheelchair. 0
1.2.2.Wheelchair Usage by Age

Both The NHISD and the SIPP consistently agree that wheelchair use increases
significantly with age. [1][2] Four studies have usedthe NBEISand SI PP&6s aggrega
identify the total number of wheelchair useighin 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-andover age group. TableSl 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 fowhy the 15to-24-yearold age group nearly doubled from the 1997 SIPP to the
2002 SIPP.

|l t should also be noted that these figures
that state that 15% of all wheelchair users utilize power wheelchairsyd®%cooters and that

the remaining 70% use manual wheelchairs. [8] However, the iHi8d SIPP estimates

17



exclude all people living in institutions, such as nursing homes and assisted living facilities,

whil e Cooper and Coop eagiosps.darthar mesedrah that matudes u nt  f
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 providerdike.

Table 15. Manual or Power Wheelchair and Scooter Users by Age Group

First Author Dominant Age Any Manual or
and Year of Data Groups Wheelchair Power Scooter
Study Sources and or Scooter| Wheelchair

NHIS-D <44 347,000 335,000 12,000
Russell 1980 1-990 45-64 418,000 365,000 53,000
1997 19’9 4 '| 65+ 938,000 863,000 75,000
Total 1,703,000 1,563,000 140,000

<18 97,000 97,000 0
Kaye NHIS-D 18-64 728,000 650,000 78,000
2000 1994 65+ 975,000 911,000 64,000
Total 1,800,000 1,658,000 142,000

6- 14 70,000 - -

McNeil SIPP 1524 95,000 - -

2001 1997 2564 843,000 - -

65+ 1,216,000 - -

Total 2,224,000 - -

6-14 77,000 - -

: 1524 186,000 - -

Stenmet? oy | 2564 1,002,000 i i

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
womenods | ife egeprectthaanrc ineesn Gasr,e dmdh women 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 mder, 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 saofphessurveys
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 productsemites 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 scasésacross races, based
upon the proportion of each racial group who were wheelchair or scooter users.[3] The results of
Kayebds anal ysi s labr 8imilpriy, éaPRmetdesdribad the rateds wheelchair
use amongst races and ethnicitreserms of number of wheelchair users per thousand
individuals in each group. [4] Neither analysis distinguishes between wheelchair types, but
Kayebs offers a separate ranking for scooter

LaPlante states that Native Americans have the highest rateeelchair 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 usersl[4Plante 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 eHmgranic origin (six of every

thousand).[4]
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Table 16. Ranking of Wheelchair and Scooter Use by Race and Eth{B¢ity

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 amorigs4-8
yearolds. Statistics include the percentage of individuals included in the labor force, the
percentage of individuals who aeeployed and unemployed and the unemployment rate, which
is the proportion of labor force participta who are unemployed. Tabl& loffers a sample of
the data reported by Kaye in this analysis. These figures demonstrate that far fewer wheelchair
usersare employed or seeking employment than theirdisabled 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 becauseit€dythe figures as having
low statistical reliability; the standard error exceeded 30% of the estimate.

Table 17. Employment Statistics Ages-68

Non-Device Users | Wheelchair Users*

In labor force 79.6% 20.4%
Employed 76.2% 17.4%
Unemployed 3.4% 2.9%

Unemployment rate 4.4% 14.4%

(Proportion of labor force who are
unemployed)

Adapted from Kaye, et al. (2000)

27*Wheelchair Users includes manual and power wheelchairs
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Al t hough LaPlanteds findings agree with Ka
wheel chair users, McNeil and Steinmetzo6s concl
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 arheskais,
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 ath 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 peojtleowt 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 thatwarkn g wheel chair usersodo earnings wer
disabled peers in 1997. However as of 2002, wheelchair users were earning significantly less.

Table 18. Mean and Median Income Level

Study Non-Disabled Wheelchair Users
Year
Median Mean Income Median Income Mean Income
Income
Mlcg'\g;" $23,654 $31,053 $21.240 $28.307
Steinmetz $25 046 $32.870 $16,670 $22.695
2002
Kayebds study indicates that the rate of wus

power wheelchairs and scootenmsgreases 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 scaats, 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 orahth status amongst mobility device users, and both
described alarming rates of fApoorod health sta
users and 11.2% of scooter users rated their health as very good to excellent, while an
overwhelming 40% oivheeled 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 hogpitalize
previous year. Similarly, Kaye found that 60% (age$4pto 70% (ages 65 and over) of
wheel chair users described their health statu

In addition to health status, data regarding the functional limitations experienced by
people who use wheeled mobility devices has been analyzeaRigrite and Kaye.[3][4] Table
1.9, highlights a small sample of the functional limitation data collected by the 1998
NHIS-D. These figures are particularly important because they esgre®dical needs that are
being met with the use of mobility devices, which serves to more clearly define the segments of

the wheeled mobility market.

Table199Wheel chair User soé6s Functi onal Limitation
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 Mines | 61.0% \

LaPlante also described conditions that cause mobility impairments.[4] LaPlante stated
that multiple sclerosis and paralysis were the most common causes for youngeldémty)
wheelchair users, while arthritis, stroke, and multiple sclemosre 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 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 NHI5to compare the presence of accessibility features in
the homes of pEple 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 wiegkemobility devices.[4] Table.10.highlights
findings from LaPl anteds analysis, and includ
for accessibility features amongst wheeled mobility device users. While many people who use
wheeled mobility devices have necessary accessibilityres;, a substantial portion of these

individuals, ranging from 5.1% to 11.6%, lack one or more of these features.
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Tablel1.10.Percentage of Homes Containing and Needing Accessibility

Have Features Need Features
People with
Features Disabilities WhoDo | Wheeled Mobility | Wheeled Mobility
Not Use Mobility Device Users Device Users
Devices

Bathroom modifications 6.8% 36.5% 11.6%
Ramps or stredevel 7 6% 35 5% 9.8%
entrances
AcceSS|bI_e parking or 15.8% 32 0% 51%
drop-off site
Railings for persons i 15.1% 31.2% 9.5%
disabilities
Widened doorways or 5 6% 20.6% 8.9%
hallways
Automatic or easyo- 4.6% 12.8% 38.0%
open doors
Eleyatqr, chair lift, or 2 9% 12.7% 6.2%
stair glide
Kitchen modifications 1.0% 7.4% 7.5%

1.5.Wheelchair Manufacturer Miget Share Information

Market share distribution in the wheelchair industry changed dramatically from 1997 to
2002, with smaller companies capturing market shares once held byyridagirs. As shown
in Figure 15., in 1997, Invacare (40%), Sunris&%2), 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 mar ket , Illermanufacturerbted gioovh rhoeer 0 c a't
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 enhancedreiofferings. 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]
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It is likely that oher shifts have taken place in the wheeled mobility marketplace since
2001. Unfortunately, recent market share data is unavailable. The following assumptions

include the authorsb

specul ati on

Industry | eadersd products tend to

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

market share. Specialty products, including products such as speciaitiad sind 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 afket segments. Additional research is needed

to identify specific causal factors.

Despite the breadth of the NHI§ and the relative newness of the SIPP, there is a

significant need for new research in several wheeledlitydopic areas. Current data lacks

1.6.Gaps and Needed Research
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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 reg
power wheelchairs. Datagarding the wheelchair manufacturer market share is scarce. And

little to no data combines estimates for institutionalized andimsiitutionalized populations of

wheelchair users.

LaPlante also established that current research does not differ&etiaeen 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 woadnhstitute 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 resrch 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 Il medical devices,
whi c h temdee forfuse m the diagnosis of disease or other conditions, or in the cure,
mitigation, treatment, or prevention of disea

Another factor that has implications for the wheeled mobility market, which has not been
consideed 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 tputigy 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 anmemgumers. [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 Improeetmand 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 thait be explored with grant support in 2009 and 2010. [14] One
of the priority research objectives dteates #df
reducing waste or unnecessary costs while improving qualitg a hi gh phisisor i ty. .
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
wheel ed mobility device userosnsbhoe lcoantge gionr yt,h ewhfi
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, whilesalspurring the creation of new standards and technologies
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2.1. Introduction

The TRERC conducted primary market researcthienwheeled 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 alleasch between April and December 2007. End users of
wheeled mobility products participated in two focus groups, and expierxtiiding
manufacturers of wheeled mobility products, researchers, suppliers, and clinipemisipated
in individual experinterviews. 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 madssarch proas, the results from focus

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

2.2End User Focus Group: Sampling and Demographics

The Western New York Independent Living, Inc. (WNYIL) was retained to provide focus
groupservices. The WNYIL has extensive experience working with consumers with disabilities.
It also has fully accessible focgsoup facilities. The project team began by purposive sampling
toidentifyfocusgr oup partici pants f r dase, whchcomdihy | L6 s ¢ o
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 foeast 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 spealized 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 soemne is

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 uncovestimgjng,

fundamental problems in the industry. In total, 23 manual anépaheelchair 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 thedt 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 p@r 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% weresA6lgear

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 amputatibfirob, 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 expermnin 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

andaccessories across more diverse roles and contexts. Figudepidts 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 hadweeual wheelchairs for
at least 20 years.

Figure 2.1.Participant experience thi manual and power wheelchairs
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2.3.End User Focus Group: Data Collection Techniques

The focus group moderator developed a script in collaboration with the IP praject te
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 naitsclosure and huan 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 statiethe 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 mése 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. Thetrengths and weaknesses of these technologies were discussed in more depth.

2.4.Expert Interviews: Sampling and Demographics

The TRERC project team, which carried out recruitment and interviews, employed
purposive (expert) sampling to ensure thaiwdedge 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 sy'ms, 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. Manufacturersre oversampled 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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