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Foreword

Technology exerts a powerful influence over the lives of everyone, making life easier,
more fulfilling, but sometimes more painful and frustrating. This statement is especial-
ly true for people with disabilities. The appropriate application of technologies to di-
minishing the limitations and extending the capabilities of disabled and handicapped
persons is one of the prime social and economic goals of public policy.

The Federal Government is deeply involved in programs that affect the develop-
ment and use of technologies for disabilities. programs cover research and development,
marketing, provision and financing of technologies, civil rights and their enforcement,
employment, transportation, health care, income maintenance, and independent liv-
ing, to name only a few categories.

Congress and other institutions have become increasingly interested in questions
of how well programs that directly or indirectly develop technologies and support their
use have been performing. Concerns have been raised about consistency of objectives,
conflicting incentives, and lack of appropriate distribution of technologies.

The Senate Committee on Labor and Human Resources requested the Office of
Technology Assessment (OTA) to conduct a study of technologies for handicapped in-
dividuals. OTA and the requesting Committee both recognized the extremely broad
and complex range of issues that could be addressed in such a study. Therefore, OTA
conducted a planning study. Using the results of that study, OTA prepared a pro-
posal for a full assessment on technology and handicapped people, which was approved
by the Technology Assessment Board in September 1980.

The study examined the specific factors that affect the research and development,
evaluation, diffusion and marketing, delivery, use, and financing of technologies directly
related to disabled people. The problems and processes of the development and use of
technologies were analyzed in the context of societal allocation of resources and the
setting of goals for public policy. The study concentrated on two critical matching proc-
esses: between technological needs and technological capabilities; and between alloca-
tion goals or intentions and resource capabilities.

As is the case for all OTA assessments, this study was guided by an advisory panel,
chaired by Dr. Daisy Tagliacozzo. In addition, a large number of other consultants,
contractors, and reviewers contributed significantly. We are grateful for their many con-
tributions. As with all OTA reports, however, the content is the responsibility of the
Office and does not constitute consensus or endorsement by the advisory panel or by
the Technology Assessment Board.

JOHN H. GIBBONS
Director

///
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Introduction and Summary

. . . It is far more expensive to continue handicapping America than it
would be to begin rehabilitating America. Keeping disabled people in
dependency is costing us many times more than would helping them to inde-
pendence.

—Frank Bowe
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Introduction and Summary

Many people have significant limitations in
their ability to perform one or more important
life functions. These limitations either are present
from birth or result from injury, disease, or ag-
ing. They often result in disability and, less often
but still commonly, in handicaps. Whether a dis-
ability becomes a handicap depends on the inter-
action of the disabled person with the physical
and social environments surrounding that person,
and many other factors. Technology is one of
those other factors. This report is about technol-

ogy, handicaps, and the ways in which technology
may be used to keep impairments from becom-
ing disabilities and disabilities from becoming han-
dicaps. It is about the processes involved in de-

veloping and distributing technologies and about
the governmental and social role in directing those

technological processes to assure the appropriate
distribution of technology. The report’s major
conclusion is that despite the existence of numer-
ous important problems related to developing

technologies, the more serious questions are social

Photo credit: Barry Corbet Courtesy of North American Reinsurance Corp

Sports and physical activity are an important part of the lives of all people. Technologies, such as special
wheelchairs or sound-emitting baseball Is, are often used to allow the fulIer participation of disabled people.
Mary Wilson, shown above, believes that sports builds self-esteem and confidence, and improves attitudes

toward and among disabled people

3
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—

ones—of financing, of conflicting and ill-defined
goals, of hesitancy over the demands of dis-
tributive justice, and of isolated and uncoor-
dinated programs.

The influence of technology is felt in nearly
every dimension of the lives of disabled people
and in policies relating to disabilities. In some
cases, technology is the cause of impairments, dis-
abilities, and handicaps. Industrial accidents, ad-
verse drug reactions, and automobile injuries il-
lustrate this. In other instances, technology, es-
pecially medical technology, can eliminate or re-
duce impairments and keep them from becoming
disabilities. Knee implants and prescription eye-
glasses are examples of medical technologies de-
signed to do this. Furthermore, technology is used
to facilitate “mainstreaming” in education, to
prepare disabled people for employment or reem-
ployment and to adapt the tasks and physical sites
of jobs to the capabilities of disabled persons, and
to create a controllable home environment. It is
also used extensively to prevent disabilities from
becoming handicaps—e.g., making transportation
systems and accommodations accessible. Technol-
ogy enters the lives of disabled people in ways
that people without disabilities may consider
mundane—e. g., in the form of special utensil at-
tachments or uniformity of traffic light bulb
placements. Yet even these types of technologies
are far from mundane. They may fulfill impor-
tant needs and, when applied appropriately, may
make life easier, safer, and more fulfilling for
disabled and nondisabled people alike.

The state of technological capability in part
determines what legislation and regulations are
possible. It very clearly affects their implemen-
tation. The Federal and State Governments have
created dozens, perhaps hundreds, of programs
that relate to the “needs” of disabled persons. At
the Federal level, with which this report is most
concerned, there are programs (and agencies) con-
cerned with research, income maintenance, health
care, education, transportation, housing, inde-
pendent living . . . the list continues. An over-
view of much of the primary legislation for these
programs is presented in appendix B. Many of the
programs are described in the main body of this
report, especially in chapter 9. It is important to
understand the goals and operations of these pro-

grams, because not only are they affected by the
state of technology, they in turn very much af-
fect the development and use of technologies.

Increasingly, attention is being focused on how
to effectively and efficiently implement the laws
and programs that are already in place rather than
on the passage of additional laws or establishment
of new programs. The State and Federal involve-
ment continues to lack a comprehensive, respon-
sive, and coordinated mechanism to administer
existing laws in the disability area. The volume,
diversity, and often contradictory goals of many
of the initiatives have tended to produce an ad-
ministrative “gridlock,” where movement of any

kind, in any direction, is increasingly difficult.
Other byproducts of this Federal-State blend of
intervention and action are inconsistent definitions
of “disability” in the laws and confusing payment
or jurisdictional problems resulting from the
definitional issues.

This report presents the results of a study re-
quested by the Senate Committee on Labor and
Human Resources. To support its broad respon-
sibilities in the area of disabilities, the committee
asked OTA to take a comprehensive look at the
role played by technology in that area, identify
technology-related problems, and suggest policy
options for congressional consideration.

Congress and the executive agencies must create
and implement policies that are of various natures:
Some policies are concerned with broad questions
of social goals, while others are directed at more
narrowly defined objectives. Discussions with
congressional staff, executive branch agency per-
sonnel, the advisory panel to this study, and other
experts convinced OTA that in the area of dis-
ability-related technology, most of the focus has
been on the latter. Accordingly, OTA decided that
a study approach that first mapped the overall
policy field, paying special attention to the con-
nections between the individual parts, was nec-
essary. Then, specific technology-related processes
and problems were analyzed and broken down
into manageable questions. Finally, and most im-
portant, the specific analytical information was
synthesized in the context of broader social
questions.
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The study concentrated on specific problems
by examining the development and use of tech-
nology as a lifecycle process—a complex flow of
ideas and technologies from conception, through
research and development (R&D), through dif-
fusion (including marketing where appropriate),
to delivery and use. For each of these areas, OTA
examined the decisionmakers and the influences
on them, the other relevant parties at interest, and
the status of the area—including problems and
missed opportunities. This flow was examined

STUDY BOUNDARIES

OTA uses a broad definition of technology: the
practical application of organized bodies of
knowledge. Such a definition covers both hard-
ware and process technology. The present study,
however, limits the definition of technologies, so
that the focus is on technologies that are intended
for and applied to individuals. Broader technol-
ogies, such as transportation systems, are covered
in this report only in the context of program and
societal-leveI examination of costs and benefits—
that is, the resource allocation and decisionmak-
ing framework.

The study’s involvement in certain disabilities
and handicaps, as defined above and as expanded
on in Part One, has been tempered by pragma-
tism. For example, chronic diseases often lead to
major limitations in significant life functions; the
study does not ignore issues related to chronic
disease, but has tried to avoid becoming too in-
volved with medical issues that are not substan-
tially related to technology and the functional dis-
abilities that stem from chronic illness. Similar-
ly, the aging process often carries with it a gradual
lessening of functional abilities in various areas;
such disabilities are covered, but only as part of
the central theme of handicaps. Admittedly, it is
difficult and often impossible to separate issues
related to aging from issues directly related to dis-
abilities. Some aspects, however, are clearly out-
side of the study boundaries. Others will be of
the same generic policy implications as more di-
rectly handicap-related issues and thus can be
covered profitably. In effect, the staff has tried
to exercise common sense and make boundary
decisions as the study required.

against a backdrop of appropriate development
and use of technology. And this backdrop in turn
was analyzed in relation to the demands of and
influences on resource allocation processes. These
last two steps were a process of synthesis—a com-
bining of the more specific information gathered
with information on broader goals and methods
of decisionmaking. Policy options were generated
from both the specific analyses of problems and
from the more systems-oriented activities.

Prevention of impairments, disabilities, and
handicaps is covered only briefly, The issues in-
volved in a full-scale inclusion of prevention tech-
nologies (e. g., highway safety technologies, pre-
natal screening and diagnosis, diet) are of such
magnitude that they deserve attention on their
own. Their importance should be recognized and
they should occupy a high priority in policy re-
search agendas. To illustrate some of the issues
regarding prevention, a case study on passive re-
straint systems in automobiles is being issued as
a separate background paper.

This report was prepared during a time of un-
certainty regarding Federal block grants to the
States for disability and other social programs. *
Whether substantial numbers of these programs
will become block grant programs in fiscal year
1983 is unclear, but the major conclusions and
most of the options of this study will not be great-
ly affected because development and use of tech-
nologies will most likely still be guided by much
the same forces as at present. The conclusions re-
garding the lifecycle of technology and assuring
appropriate development and use should be af-
fected very little by block granting, It is possible
that there would be substantial positive effects if
the States organize their use of the block grants
around a comprehensive approach to delivering
and financing technologies and services. The ma-

‘The brief discussion concerning the possible effects of block grant-
ing refers to the use of block grants as opposed to the use of cate-
gorical grants or programs. It does not refer to the possibility of
a 25 percent across-the-board cut in grant funds, which would cer-
tainly affect the use of technologies by disabled persons.
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terial on resource allocation, of course, may have decisionmakers, but the generic issues would re-
to be viewed in the context of a different set of main essentially the same.

ORGANIZATION OF THE REPORT

The rest of this chapter presents a summary of parts. The relationship of the parts and the
the report and briefly lists the policy options. The individual chapters to one another is shown in
body-of the report-is then organized into four figure 1.

Figure 1 .—Organization of the Report

Part 1:
Disabilities

Part II:
Technology

Part Ill:
Allocating
Resources

Ch 1: Introduction and
Summary

I I
Ch 2: Definitions
and Demographics

Ch 3: Disability
Identifying and
Planning

J 1

I

Ch 4: Conclusions

Ch 5: Technology
and Appropriate
Application

t
Ch 6: Research and Ch 8: Marketing Ch 9: Delivery,

Development Ch 7: Evaluation and Diffusion Use, and
Financing

I I

Part IV
Policy
Options

SOURCE Office of Technology Assessment
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Part One provides information on impairments,
disabilities, and handicaps. Chapter 2 provides
definitions and a discussion of the implications
of definitions. It also covers the problems of
demographic information on disabilities and han-
dicaps. The third chapter presents the processes
of identifying impairments, disabilities, and han-
dicaps, assessing those characteristics, and
developing individual plans for reducing them.
The goal of Part One is to provide background
information for the examination of technology-
related issues. Chapter 4 sets out conclusions from
Part One.

Part Two presents chapters on the technology
lifecycle and the concept of appropriate technol-
ogy. Chapter 5 covers the elements that should
be part of a framework for planning the appro-
priate development and use of technologies.
Chapters 6 through 9, respectively, address R&D,
evaluation, diffusion and marketing, and financ-
ing and use of technologies, The final chapter of
Part Two contains conclusions on the develop-
ment and use of technology.

Because many of the critical problems of the
appropriate use of technology are financial and
social ones, Part Three then moves to questions
of resource allocation. Chapter 11 first presents
a brief historical sketch of resource allocation in
relation to disabilities. The main part of the

SUMMARY

What constitutes an impairment, a disability,
or a handicap? OTA’s approach to definitional
issues begins with the idea that society defines,
implicitly, a population of people with “typical”
functional ability. In contrast, society defines
those who cannot perform one or more life func-
tions within the broad range of typical as “dis-
abled” or “handicapped. ”

There are many possible definitions of the terms
“handicap” and “disability. ” Definitions are im-
portant because they affect the methods for iden-
tifying, and actual identification of, people in need
of assistance. OTA found that it is most accurate
to use the phrase “having a disability” in describ-
ing a person with some type of functional 1 imita-
tion, given no specific background information.

chapter then discusses a series of critical issues of
resource allocation, including conclusions regard-
ing resource allocation and its relationship to
technology development and use. It also discusses
a number of elements of decisionmaking that
might improve the process of allocating resources.

Part Four presents the policy options of the
study.

Appendix A describes the method used by OTA
to conduct the study and lists the background
papers published as separate volumes. Appendix
B is a brief overview of pertinent legislation. Ap-
pendix C contains the acknowledgments, the
membership of the Health Program Advisor-y

Committee, a glossary of acronyms, and a glos-
sary of terms. Appendix D is a description of a
public outreach survey used by OTA to identify

problems and opportunities related to disability

policy.

A series of case studies was used to provide spe-
cific examples of issues and problems. The report
will make reference to the case studies throughout.
The full cases themselves are printed in a separate
volume of background papers.

In addition, a summary booklet is available.
It contains information similar to the following
two sections, summary and policy options.

A “handicap” has to be specified within its en-
vironmental and personal contexts. Disabilities
and handicaps arise from impairments, which are
the physiological, anatomical, or mental losses or
“abnormalities” resulting from accidents, diseases,
or congenital conditions. Generally, an impair-
ment results in a disability when a generic or basic
human function such as eating, speaking, or walk-
ing is limited. It results in a handicap when the
limitation is defined in a socially, environmental-
ly, or personally specified context, such as the
absence of accessible transportation to take the
disabled people to work.

Technology for disabled people plays the role
of improving the fit between individuals and their
environments. By making a distinction between
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“disability” and “handicap,” OTA recognizes the
necessity of studying both individuals and the en-
vironments in which they function.

Another critical issue, closely related to defini-
tions, is that of demographics—the numbers and
distribution of disabled or handicapped people.
In large part because impairments and disabilities
are not as objectively measurable as is desirable
and because handicaps may change depending on
their context, there is no dependable count of the
total number of disabled or handicapped persons.
Nevertheless, considerable time is spent by re-
searchers and various groups in making such esti-
mates. Some of these estimates range as high as
45 million, including more than 10 million chil-
dren. Typical lower range estimates are from 15

million to 25 million people. Higher numbers may
reflect and attempt to count people with impair-
ments; lower ones may be reflecting attempts to
count people with disabilities or handicaps. For
example, one study has estimated that approx-
imately 12 percent of children have impairments
but that only about 3.9 percent have a limitation
of activity (see ch. 2).

Estimates of the number of people with disabil-
ities are plagued by practical as well as concep-
tual problems. There is double counting of some
people with more than one disability, underre-
porting of some disabilities (in part due to the
stigma attached to being included on a list of dis-
abled people), overcounting by organizations
seeking to make a strong case for the extent of

  . .

Photo credit Provided to OTA by Pat Berilgen, Great Oaks Center, Silver Spring, Md

This photograph shows Pat Berilgen assisting Danny Naylor in the use of a mercury head switch. The head
switch activates the music on the tape recording when Danny holds his head i n proper position. This training

is used to give a person greater control over the use of muscles and nerves to position the head
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a particular disability, and incomplete counting
of some disabled people, particularly those in in-
stitutions. A perhaps more important problem
with reported counts is that such counts usually
do not take into account the severity of the func-
tional impairment reported. Agencies and orga-
nizations who attempt to identify populations
needing services should be very careful in design-
ing surveys so as to take into account severity and
functional status as well as type of disability and
handicap.

Basic to the development and use of appropriate
technology are the procedures by which disabil-
ities and handicaps are identified, goals for their
amelioration established, and resources to meet
the goals expended. The planning and assessment
methods used under three Federal programs—
vocational rehabilitation services, services for
developmentally disabled persons, and special
education services—are examined in this report
as a potential management information system in
order to analyze their effectiveness and efficien-
cy in aiding or determining the appropriate use
of resources for modifying handicapping and dis-
abling conditions.

To determine the effectiveness of planning and
assessment methods, it is necessary to examine the
degree to which data collected meet the needs of
Congress and the Federal agencies concerned with
the proper expenditure of public funds, and the
needs of the actual participants in the assessment
and planning process. Because the methods are
costly, their efficiency (outcomes in relation to
costs) must also be analyzed.

Technology

One of the necessary conceptual bases for an
examination of policies related to technology and
disabled people is a framework of “appropriate
technology.”*

A technology may be considered appropriate
when its development and use: 1) are in reaction

● By appropriate technology” OTA IS not referring to the same
concept as “Intermediate technology’ or ‘‘low-capital technology
Instead, the term refers to the appropriate development and, especial-
ly, application of technologies, See ch. 5 for a discussion of this idea.

to or in anticipation of defined goals relating to
problems or opportunities in the disability area,
2) are compatible with resource constraints and
occur in an efficient manner, and 3) result in de-
sirable outcomes with acceptable negative con-
sequences or risks to parties at interest. A
framework of appropriate technology and the at-
tendant role of parties at interest in its definition
serve to put policies regarding the development
and use of technologies into perspective.

The key to appropriate development and use
of technologies lies in finding a compromise fit
between: 1) the needs, desires, and capabilities of
users and other relevant parties; and 2) the costs,
risks, and benefits of technologies. Analyzing such
a compromise may be relatively straightforward
when, for example, deciding to prescribe or wear
eyeglasses. In a case in which the disability in
question is of the type for which technologies such
as an artificial, myoelectric limb are being con-
sidered, however, the compromise decision proc-
ess becomes extremely complex, and a framework
for analyzing alternatives becomes very impor-
tant. Chapter 5 of this report presents several
factors —e.g., explicitly stating the goals of the
technology’s use—that should be part of a policy

approach to appropriate use. The factors pre-
sented are not intended to comprise a definitive
analytical framework. Furthermore, no frame-
work is a solution; at the most, it will be an
organized method of structuring policy and tech-
nological problems.

The disability-related research and development
system includes both public and private organiza-
tions: Federal, State, and local governments; in-
dividuals; companies; universities; special interest
associations; and a number of other actors. The
people that the system is intended to assist possess
a broad range of handicaps and disabilities of
varying severity. The technologies that the sys-
tem produces cover an even broader range, both
in type (including devices and process technologies
or services), in sophistication, and in purpose.

The Federal role in disabiIity-related R&D has
been steadily increasing in scope and magnitude,
although it remains small in comparison to the
number of people affected and the complexity of
the research problems involved. The organizations
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expending the greatest effort, as measured by the
size of their relevant R&D budgets, are the Na-
tional Institute of Handicapped Research (NIHR),
the Veterans Administration (VA), the National
Institutes of Health (NIH), and the Office of Spe-
cial Education. The National Aeronautics and
Space Administration (NASA) is also involved in
this area as a result of technology transfer efforts
stemming from its primary mission. It collaborates
with the above agencies to transfer new technol-
ogies evolving from its R&D base.

A recent survey conducted for NIHR found that
the U.S. Government spends about $66 million
a year on R&D related to technologies for disabil-
ities. However, the U.S. Government also spends
about $36 billion a year to support the income
of disabled people. Thus, its R&D expenditures
in this area represent only 0.2 percent of its trans-
ferpayments. By comparison, the Government’s
total health care R&D accounts for about 2 per-
cent of its total health care costs.

Private sector involvement in R&D is difficult
to characterize or quantify. The companies and
organizations that conduct R&D range from mul-
tibillion dollar companies to small businesses to
nonprofit organizations, associations, and dis-
ease-specific foundations. Often, these companies
and organizations are the primary actors in the
development, delivery, and purchase of new tech-
nologies for their constituent groups. The R&D
funds used may come from the companies and
organizations themselves or from the Federal Gov-
ernment. Debate continues to surround the issues
of how much R&D is enough, who should do it,
and who should benefit financially from the com-
plex interaction of private, public, and nonprof-
it-sponsored research efforts.

Significant efforts have been made at the Fed-
eral level in recent years to systematically establish
a comprehensive plan for identifying R&D needs
so that efforts may be coordinated in attempting
to meet them. The National Council on the Hand-
icapped, which sets priorities for NIHR, and the
Interagency Committee for Handicapped Re-
search, which coordinates Federal efforts, are im-
portant contributors to this effort. Still at issue,
however, is how the technical expertise of the var-
ious Federal agencies and the private sector can

be combined within current resource constraints
to continue to respond to the changing needs of
disabled people.

Despite problems, disability-related R&D is
characterized by innovation. Given sufficient
funding and an effective organization of efforts,
the predicted “explosion” in relevant technologies
could become reality. Advances in solid-state elec-
tronics, other communications/information de-
velopments, new alloys, microcomputer-aided
movement (e.g., of artificial limbs), and biomedi-
cal knowledge, including neurochemistry, are
already producing dramatic new possibilities. The
future may see an acceleration of technological
developments. Some advances, such as writing
aids for physically disabled children, may have
great value; others may turn out to be useless.
Most important, though, is planning for and iden-
tifying the appropriate ways to evaluate, distrib-
ute, and use the breakthroughs.

Evaluation of technologies involves a broad
spectrum of activities and a number of criteria.
Safety, efficacy, feasibility, and profitability are
the criteria often used first in evaluation efforts.
Criteria that follow include effectiveness, reliabil-
ity, cost, repairability, convenience, affordabil-
ity, esthetics, consumer satisfaction, patent pro-
tection, legal impacts, liability concerns, accessi-
bility, economic impact, reimbursement status,
social implications, cost-effectiveness determina-
tions, and ethical concerns. However, these im-
portant criteria are rarely, if ever, applied con-
sistently to new technologies for disabled people
in the public or the private sectors.

There is, however, no shortage of agencies, or-
ganizations, and universities interested in the
various issues surrounding the evaluation of tech-
nologies. The level of the Federal effort in terms
of money spent on evaluation efforts is impossi-
ble to determine fully. The lead agency in eval-
uation of technologies for disabled people is
NIHR. Evaluation research supported by NIHR
is conducted along with basic research, applied
research, and technology development at the var-
ious NIHR-funded research centers, In theory,
evaluation research is an integral part of the R&D
process. In reality, it is often done only in an over-
simplified fashion or with inadequate funding.
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HR does support some evaluation of devices
produced outside of its research centers. However,
the problems that there are not enough of these
activities. The Food and Drug Administration
(FDA), the National Bureau of Standards (NBS),
and NIH are three other agencies that focus on
evaluation of technologies at the Federal level, but
their efforts do not meet the evaluation needs in
the area of technology for disabled or handi-
capped persons. FDA evaluates medical devices
and drugs only; the NBS is short on time and
money; and NIH, through its Consensus Devel-
opment Program and its clinical trials, cannot be
expected to maintain an adequate focus on rele-
vant evaluative criteria (for the needs of this area)
or on disability-related technologies. The private
sector is also involved in the evaluation of tech-
nologies, particularly technologies that it develops
or distributes.

OTA finds that the public-private sector part-
nership is inadequately designed to support fully
useful evaluation efforts and that a coherent, ade-
quately funded and focused program of evalua-
tion is needed at all levels of diffusion and adop-
tion of technology for disabilities.

Such a finding is particularly crucial in view
of the possibility of an increase in the number of
technological advances becoming available, such
as communications devices and mobility aids.

Diffusion and marketing of technologies for dis-
abled people require quite different methods,
goals, and information than the R&D and evalua-
tion efforts. The public-private sector interrela-
tionship is particularly complex and close, and
each sector brings with it attributes which assist
as well as impede the process. In the disability
field, models of diffusion and marketing in the
general health care system and models of diffu-
sion of innovations in the private sector—which
are not necessarily complementary—are often at
work simultaneously.

There are a number of successes in the diffu-
sion and marketing of technologies that have been
directly related to Federal efforts to bring a prod-
uct developed under a Federal R&D program to
private manufacturers for mass marketing and
distribution. VA, NASA, and NIHR are lead
agencies for these successes. However, such suc-
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cesses appear to be the exceptions. There are a
number of reasons: The disability market popula-
tion is ill-defined; the economic status of users is
often far below the median; disability-related tech-
nologies often do not appear viable from a strictly
“market” perspective, resulting in a lack of private
interest in their production; product liability is
often perceived by manufacturers to be a problem,
and, especially, the systems for reimbursement of
devices sometimes provide disincentives to the
marketing of certain types of technologies. Two
additional issues in this area are the problem of
rapidly changing technology and the need to in-
volve consumers to assure that diffusion and mar-
keting efforts are appropriate and effective.

The use of technologies by disabled people ap-
pears to depend primarily, but certainly not en-
tirely, on the public and nonpublic programs for
which the individuals users are eligible. This is
partly because many disabled people have lower
than average earnings and partly because the vari-
ety of programs which exist are the primary

source of information on available technologies.
Through their affiliation with these programs and
services, users either receive technologies direct-
ly, have them financed, or learn about them.

Although there are over 100 different Federal
programs serving disabled people, the majority
of public services are in the form of: 1) income
maintenance, 2) health and medical care, 3) social
services, 4) educational services, and 5) vocational
rehabilitation and independent living. The greatest
expenditures have been and continue to be for in-
come maintenance, related transfer payments, and
health and medical care.

The major income maintenance programs are
Social Security Disability Insurance, Supplemen-
tal Security Income, VA pensions for nonservice-
connected disabilities, and VA compensation for
service-connected disabilities. Individual benefi-
ciaries of these programs receive cash payments
with no restrictions on their use. The programs
influence the use of technologies not only because
they provide the funds to purchase the technol-
ogies, but also because they establish eligibility
for health, medical, and vocational-related serv-
ices and technologies.
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The major publicly financed health and medical
care programs serving disabled people include
Medicare, Medicaid, and VA medical services.
The use of technologies is significantly affected
by the amount of funds provided by these pro-
grams, either to individuals or providers, by the
methods used to authorize payments, and by the
organization of the provision of services. Policy
issues that affect eligible Medicare and Medicaid
recipients include: what technologies are covered
and how are those decisions made, what types of
professions and institutions are recognized as pro-
viders, what amount is reimbursed for the cost
of covered services, what technologies are deter-
mined to be medically necessary, and what effects
the Medicare and Medicaid programs have on the
type and location of services to disabled benefi-
ciaries.

The prime social services programs that serve
disabled persons are those authorized under title
XX of the Social Security Act and the develop-

Photo credit Courtesy of Phonic Ear, Inc , Mill Valley, Calif.

Aiding in preparing employment and carrying out job func-
tions has always been one of the prime uses of technologies
for disabilities. This photograph shows a woman using the
Phonic Mirror Handivoice to communicate with her fellow
workers. The Handivoice speaks the words which the person

manually enters into it

mental disabilities program authorized under the
Developmental Disabilities Assistance and Bill
of Rights Act. Under these programs, a wide range
of technologies are directly provided to disabled
people. Thus, the major issue affecting the deliv-
ery and use of technologies is the determination
of eligibility for these programs.

The two largest education programs for dis-
abled people are authorized under the Education
for All Handicapped Children Act and the Voca-
tional Education Act. If necessary for receipt of
services under these programs, devices may be
funded. The programs are more important, how-
ever, for preparing disabled people to use tech-
nologies and for providing information on what
is available. The vocational rehabilitation and in-
dependent living programs authorized under the
Rehabilitation Act directly provide technologies
to eligible recipients for use in the workplace or
to live outside of institutions (in the case of severe-
ly disabled individuals).

Although the availability of public funds in sup-
port of public policies has greatly shaped decisions
in the private sector, nonprofit and for-profit pri-
vate organizations are usually the actual providers
of services under public programs. In addition,
they provide services and funding not covered by
the public programs. Private insurance companies
provide income maintenance, although the total
amount is much less than the public programs.
Health and medical care is also provided; device
technologies are funded using criteria similar to
the public programs.

Several issues, related to the public programs
in general, affect the use of technologies by dis-
abled people. They include: 1) the degree to which
services and funding are coordinated from pro-
gram to program or are consistent from State (or
region) to State (or region), 2) the effect, on coor-
dination and consistency, of the methods for de-
termining eligibility, 3) the extent of the gaps in
eligibility for services under public and nonpublic
programs, 4) the degree to which maintaining re-
habilitative device technologies is difficult or cost-
ly, 5) the degree to which consumers are effec-
tively involved in services delivery, and 6) the
shortage of rehabilitation providers.



OTAs examination of the current system of dis-
ability-related research, development, evaluation,
diffusion, and use finds that the system suffers
from a number of significant weaknesses. The sys-
tem is, or could be, capable of a great deal more.
There is a critical lack of attention being paid to
the concept of appropriate technology. Analytical
methods for determining and attaining appropri-
ateness need to be developed and applied at each
point in the lifecycle of technology development
and use.

Information on available technologies is cur-
rently disseminated through publicly financed or
publicly operated programs for disabled people.
Information is often fragmented, since many of
the programs cover discrete subject areas and are
uncoordinated. Strengthened information dissemi-
nation in a coordinated fashion is urgently needed.

Providing disabled individuals with the advan-
tages offered by technology requires the resolu-
tion of several policy issues. For example, what
type of provider is needed to match a technology
with a potential user? That is, who shall be re-
sponsible, in cooperation with the user, for iden-
tifying possible technologies, selecting a technol-
ogy, fitting it to that specific user, and training
the user in its use? Strategies for encouraging the
use of appropriate types of providers need to be
developed. Another issue concerns the criteria for
selecting a particular technology once the type of
technology and its purpose have been decided.
Federal policies, including those involved with
financing, should encourage the consideration of
criteria such as rate of obsolescence, ease of main-
tenance, ease of actual procurement, and users’
preferences. Selection of a manual wheelchair over
a power wheelchair, for example, should be based
in part on criteria such as these.

Resource Allocation

Clearly, the development and use of technol-
ogies for disabled persons are greatly affected by
available resources and the ways in which they
are allocated. In fact, all decisions about the de-
velopment and application of such technologies
are ones of resource allocation. Efforts to improve
resource allocation must take into account the in-
centives and controls currently operating on the
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development, evaluation, diffusion, and use of
technologies. They must also examine the “fit” be-
tween the intentions of policy makers to assist dis-
abled people (create opportunities for disabled
people to help themselves) and the actual assist-
ance afforded by the available resources and the
rules governing their allocation.

Effective resource allocation must take into ac-
count a number of current issues in the disability-
related area. For example, to what degree should
definitions of disability and handicap used in
Federal programs focus on people’s abilities as well
as disabilities? An increased concentration on abil-
ities could lead to the expenditure of a greater por-
tion of resources to alter aspects of the environ-
ment that turn disabilities into handicaps. Another
example of a current issue in resource allocation
is the extent to which the Government should en-
courage and financially support independent liv-
ing and the involvement of people with disabilities
in pertinent actions, such as evaluation of tech-

nologies or the determination of the types of per-
sonnel who will prescribe or fit technologies.

Other issues have to do with the types of out-
comes sought in allocating resources, the degree
to which society and other decisionmakers sup-
port the development and application of technol-
ogies to prevent disability, the influence of an in-
creasingly aged population has on resource alloca-
tion, and the proper role and use of analytical
techniques in allocation decisionmaking.

Since the quality of analysis directly affects the
resource allocation process, more attention needs
to be given to the development and use of ana-
lytical techniques. This report presents a series of
suggestions for helping to inform and structure
the decision process in order to: 1) clarify and
make explicit why a decision is being made and
what problem is being addressed, 2) assure that
all assumptions being made are explicitly stated
and subject to examination, and 3) force the order-
ly examination of all relevant potential conse-
quences of any decisions. The goal is not to pro-
duce perfect decisions, but rather to make the
allocation of resources more sensitive to uncer-
tainty and to a broader range of interests and
possibilities.
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POLICY OPTIONS

The final chapter of this report presents policy
options for congressional consideration. Rather
than recommending specific actions, OTA’s policy
is to provide Congress with a series of alternative
actions and discussions of the possible conse-
quences of implementing them. The options are
organized by issue area. In chapter 12, each issue
is described, findings related to that issue are
discussed, and a series of options is presented for
each issue. The issue areas for which policy op-
tions are provided are:

• How can the production, marketing, and dis-
tribution of technologies for disabilities be
encouraged and improved?

• How can the involvement of disabled per-
sons and other pertinent consumer be in-
creased and made more effective?

● How can the process of research, develop-
ment, and evaluation of technologies related
to disabilities be made more responsive to
the needs of disabled people?

● How can financial barriers to the use of tech-
nologies by disabled people be reduced?

• How can Federal policies assure a well-
trained and adequate supply of personnel in
disability-related disciplines and services?



Part One:
Impairments, Disabilities,

and Handicaps



2
Definitions and Demographic;

I hate definitions.
—Benjamin Disraeli

Round numbers are always false.
—Samuel Johnson
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Definitions and Demographics

INTRODUCTION

Data on impairments, disabilities, and handi-
caps are not only important as background in-
formation but are also critical to the creation and
carrying out of policy. There is considerable con-
fusion among analysts, the public, and disability
workers concerning a number of definitional and
“counting” issues. What is a handicap? A disabil-
ity? Impairment? How is severity classified? What

DEFINITIONS

OTA’s operational approach to definitional and
classification issues starts with the simple idea that
society defines, implicitly, a population of “nor-
mal” people; that is, people tend to think of the
“standard human model” as able-bodied, having
what are considered typical functional abilities.
Despite the fact that the range of what is con-
sidered typical is extremely broad, this concept
of normality or typical functional ability still has
great power to affect the way people think about
other people. In opposition to this concept of able-
bodiedness, society defines those individuals who
cannot perform one or more of the typical life
[unctions within the accepted range as “disabled”
or “handicapped. ” The philosophical implications
and causes of categorizing people in this way are
beyond the boundaries of this study. Still, it is
important for policy makers to remember that the
type of functional limitations that come to be in-
cluded in programs for disabled people are based
in part on this background concept and are in
many cases the result of arbitrary decisions.

For the purposes of this study, an exact defini-
tion of a “disability” is less important than the
idea that disabilities can be identified and can
often be eliminated, ameliorated, or bypassed
through technological intervention. For this pur-
pose, a classification scheme based on the idea of
functional limitations will usually be more useful

is the difference between functional and categor-
ical (disease- or condition-specific) classification?

How many people have what types of handi-
caps or handicapping conditions? Or, how many

people have what types of functional limitations?
What is the distribution of seventy, whichever ap-
proach is taken’? Who is entitled to which pro-
grams?

to policy formulation than will one based on dis-
ease- or condition-specific diagnosis. For exam-
ple, policies might be more rationally developed
and implemented in relation to the need to pro-
vide aids for certain types of mobility rather than
in relation to the fact that people have cerebral
palsy or some other specific condition. And, in
fact, the legislation enacted in the last few years
seems to recognize this advantage.

OTA finds that the most accurate general term
to use in describing a person with some type of
functional limitation, given no specific back-
ground (contextual) information, is “disabled.” A
“handicap” has to be specified within its environ-
mental and personal contexts.

Impairment is the basic condition. An impair-
ment is, in the ideal, an identifiable, objectively

measurable or diagnosable condition. An impair-
ment is the expression of a physiological, anatom-
ical, or mental loss or “abnormality. ” It may or
may not be the result of a pathological process.
An impairment is the physical or mental, and
causal, base of a disability and can be the result
of accident, disease, or congenital condition. Im-
pairment implies an “impaired” functional abil-
ity of some sort and can be described in terms of
cause, severity, population distribution, etc. Im-
pairments can lead directly to disabilities or to a

19
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nondisabled state. Loss of an arm through acci-
dent is an impairment. If no prosthesis is used or
if a prosthesis does not adequately compensate,
then the accident victim has a disability, a “dis”
(lack of) “ability” to perform certain functions
because he or she does not have use of two arms.
Disabilities apply to generic or basic human func-
tions: walking, speaking, grasping, hearing, ex-
creting, and so on. It is a much simpler concept
and a more objectively measured one than is
“handicap. ” The concept of a functional limita-
tion can be placed in clearer perspective when it
is divided into the basic or generic function being
limited by the disability versus a socially, envi-
ronmentally, and personally specified limitation,
which then becomes a handicap.

Aspirations or life goals must be taken into ac-
count when defining or identifying a handicap,
But the approach to taking these into account
must be one based on pragmatism. A person’s life
goals and self concept are a legitimate part of the
context of a handicap. Society doesn’t tell peo-
ple that they cannot be computer programmers; the
choice of career is for the most part considered
a valid personal decision. This view may change
when society is asked to pay for the cost of special
training, the cost of civil rights or incentives pro-
grams to make it easier for a disabled person to
be hired, the cost of adapting the computer con-
sole, the cost of allowing accessibility to a work-
site, and so on. But within a relatively small range,
there is little difference in such costs across a large
number of career choices. So, if a disabled per-
son aspires to an occupation that will present no
handicap or a minor one, there may be no prob-
lem beyond the ordinary one of preparing for and
being hired for that position. If the disabled per-
son aspires to one that presents a more severe—
or more difficult to reduce, eliminate, or bypass—
handicap, that should not be excluded from con-

sideration, because the success of rehabilitation
may be increased by personal factors such as being
in, or training for, a desired job. The point is that
aspirations should not be automatically excluded
from the conditions differentiating a disability
from a handicap,

Finkelstein gives an example (88):

A man has had a leg amputated. He therefore
is impaired, and since he would have a reduction
of his locomotive ability, he is disabled. If, how-
ever, he has a satisfactory prosthesis . . . and a
car adjusted to hand controls . . . he might well
not be restricted in activity and therefore not
handicapped.

Technology thus can be used to increase the fit
between the individual and his environment. With
the use of this formulation of the distinction be-
tween “disability” and “handicap,” it becomes
necessary to view not only the individual but the
context in which he or she operates. A person,
therefore, may be handicapped under certain cir-
cumstances and at certain times. The disability
remains, but the handicapping environment
varies. Personal factors, such as poor self concept
or a defeatist attitude, may also turn a disability
into a handicap.

Although the concept of “typical” abilities can
be offensive to disabled and able-bodied people
alike, it is an important aspect of the definition
process. Without it, such ideas as functional “as-
pirations” may make identification of the disabled
or handicapped population even more difficult.
A test of reason must be applied. Playing sym-
phony-quality flute is not a typical level of func-
tioning. People who cannot do so may regard
themselves as handicapped, but that is not likely
to be a matter that society or its agents consider
to be worthy of public intervention.

DEMOGRAPHICS: THE PROBLEM OF NUMBERS

Another critical issue, closely related to defini-
tions, is that of numbers: the demographics of the
numbers and distribution of impaired, disabled,
or handicapped people. For example, as described
in chapter 11, the allocation of resources is in-

tricately dependent on valid and usable census
data of numerous types. These data are also vital
for planning and implementing actual projects and
programs at all stages of the lifecycle of technol-
ogy development and use.

L w . A
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There is no dependable count of the total num-
ber of disabled or handicapped persons. Indeed,
such a measure is conceptually ambiguous and
methodologically unsound, despite the visibility
it may have in public policy considerations. Still,
various groups and researchers do spend consid-
erable time in attempting to establish such a count.
Estimates range as high as 45 million, including
more than 10 million children. Typical lower
range estimates are from 15 to 25 million people.
Generally, the higher range estimates represent
attempts to measure the number of impaired
Americans, while the lower ranges represent at-
tempts to count the number with disabilities or
handicaps. For example, Butler, et al., report that
while approximately 12 percent of all children are
affected by some physical or mental impairment,
only 3.9 percent have a limitation on daily ac-
tivities (26).

The Butler study also addresses another issue
related to “counts. ” Is the number of disabled peo-
ple increasing or decreasing? Despite advances in
technology and the growth of such movements
as independent living, it may be that the number
is on the rise. As chapter 11 will cover, the per-
centage of the population that is 65 years and
older is rising, and this trend is expected to con-
tinue, with resultant increases in impairment and
disability. This fact does not have to mean that
“handicaps” will increase, but if the current situa-
tion with elderly people and the reaction of society
to them and their roles and abilities persists, an
increase in the number of elderly people might
very well mean an increase in the number of han-
dicapped people.

Similarly, there has been a substantial reported
increase in the proportion of children with limita-
tions of activity in the past decade. Between 1967
and 1979, the percent of children with some degree
of limitation nearly doubled, from 2.1 percent to
3.9 percent. Those seriously limited in function
showed a similar increase, from 1.1 percent to 2.1
percent. The reasons for such increases are not
clear (and readers should keep in mind the caveats
regarding statistics given in this chapter). It is like-
ly that the increased numbers reflect a heighten-
ing of public awareness resulting in increased use
of services, an increase in the number of children
with serious diseases living longer, and artifacts

caused by reporting procedures, If the number of
children with activity limitations is actually in-
creasing significantly, then the cost of services is
also likely to increase (26).

Although the overall trend in the numbers of
disabled people in the population is difficult to
establish, it appears that the numbers are increas-
ing. The challenge, in any event, remains a dual
one—to decrease future disabilities while pro-
viding the appropriate climate and support for
minimizing the effects of existing disabilities (i. e.,
keeping them from becoming handicaps).

Apart from exhibiting conceptual problems, es-
timates of the numbers of people with disabilities
are plagued by a number of practical deficiencies.
Many individuals have more than one disability

and thus may be counted more than once. Counts
may also be inflated when reported by advocates
of people with particular disabilities or impair-
ments—these advocates may select the highest
number in a possible range in order to help assure
that enough money is allocated to assist all those
who might need assistance.

Conversely, many people in institutions are
sometimes missed in “counts” of disabled people.
There are several other reasons why reported
counts are sometimes deflated. First, many of the
data on disabilities are self-reported. This method
has an unknown potential for misrepresentation
and bias, but it is generally believed that it leads
to underreporting. (In the case of certain im-
pairments and illnesses, such as arthritis and in-
fluenza, this method may lead to overreporting, )
A related reason is that some people desire to ex-
clude themselves or their children from lists of dis-
abled people to avoid the stigma that is still often
attached to being disabled. This may be the pri-
mary reason for particular gaps in data pertain-
ing to mental health and to those under 17 years
old. Finally, some of the data are collected from
places that work with disabled people; thus, in-
dividuals who are not being worked with or who
move are often excluded.

Problems in definition and classification are
manifested in attempts to collect demographic in-
formation. Given the range used in defining “im-
pairment, ” “disability,” and “handicap,” it is not
surprising that there are many different definitions
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for words used in describing different types of im-
pairments, disabilities, or handicaps. Further-
more, in counting those with a particular disabling
condition, it is often difficult to define when the
condition is definitely present. For example, epi-
lepsy may cause substantial disability for those
affected. Yet it is not always active—epileptics
may be cured, or they may be free of seizures
owing to treatment. Conversely, the presence of
an epilepsy-like seizure does not always indicate
the presence of the disease. Different surveyors,
however, use different definitions to establish the
presence or absence of the disease (81).

Perhaps more important than problems in def-
inition, however, are problems in classification.
At their simplest, these problems result from the
use of different categories by different authors,
so comparability is reduced. Yet the problem is
actually more complex, because the types of cat-
egories differ widely. The primary difference is
whether the disabilities or impairments reported
are classified by functional categories or by diag-
nostic (etiology-specific) categories. Examples of
the former include communication and mobility
disabilities; examples of the latter include retinitis
pigmentosa and spina bifida. Essentially, func-
tional categories provide a context for an impair-
ment by explicitly stating the disability that
results. Although functional categories are more
descriptive of effects than diagnostic categories,
they are equally difficult to standardize.

By focusing on categories of impairments, diag-
nostic categories often do not provide informa-
tion on the severity of disabilities. In addition,
they obscure the interaction of the environment
with the disability and do not distinguish between
impairments, disabilities, and handicaps. On the
other hand, diagnostic categories do convey some
information on whether an impairment is static
or progressive and whether it reduces life expect-
ancy—information which is often as critical to
policy makers as information on functional abil-
ity. Furthermore, these categories are reasonably
accurate and have commonly accepted meanings.

It is unlikely that there will be any agreed-upon
choice between the two methods of classification.
It is important, however, that the type of classi-
fication used suits the purpose for which the in-
formation was collected.

Surveys of the number of disabled individuals
can be deceptive in another way: They often do
not distinguish between: 1) mildly disabled in-
dividuals, who function at very nearly “typical”
levels; and 2) severely disabled or handicapped
people, who may be institutionalized, home-
bound, or critically dependent on a complex of
devices and services. Thus, reports that cite very
large numbers of disabled people maybe diluting
the attention devoted to certain segments of the
severely disabled population. Therefore, agencies
and organizations that attempt to identify pop-
ulations needing services should be careful in
designing surveys so as to take into account se-
verity and functional status as well as type of
disability and handicap.

The preceding problems having been noted,
some data on the numbers and impairments of
disabled people are presented below. These data
are provided primarily as examples to place other
problems relating to the development and use of
technologies in perspective.

Estimates developed from the 1977 Health In-
terview Survey provided the following numbers
on persons with selected impairments (64):
11,415,000 blind and (at least moderately) visually
impaired people; 16,219,000 deaf and hearing-
impaired people; 1,995,000 speech-impaired peo-
ple; 1,532,000 people affected by paralysis;
2,500,000 people with upper extremity impair-
ments (not including paralysis); 7,147,000 peo-
ple with lower extremity impairments (not in-
cluding paralysis); and 358,000 people with the
absense of major extremities. The total is
41,166,000, and there are definitely overlaps.
Overall, 67 percent of the impairments are found
in the categories of blind and visually impaired
and deaf and hearing impaired. And, except
among those over 65, there are slightly more im-
paired males (52 percent) than females (48
percent).

An examination of the working-age population
is useful, because an inability to work because of
disability results, in our society, in income sub-
sidization or in technological assistance to allow
employment. According to the Department of
Health and Human Services (70), in 1978, of 127.1
million noninstitutionalized working-age Amer-
icans, 17 percent, or 21 million, were limited in
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their ability to work due to a chronic health con-
dition or impairment. While similar proportions
of men and women reported some degree of dis-
ability, a greater proportion of women were char-
acterized as severely disabled. The prevalence of
disability increased with age—adults between the
ages of 55 and 64 were 10 times more likely to
be severely disabled than adults aged 18 to 34.
Severe disability was almost twice as prevalent
among the black population as among members
of other races. This higher prevalence among the
black population is apparent only when all disa-
bilities are considered. If a particular condition
is viewed separately, cerebral palsy, for example,
the prevalence may be higher among the white
population (197). Cerebral palsy also appears to
affect people in all economic, social, or geographic
categories equally (197), but that is not the situa-

tion for all disabilities (70). Generally, disabled
people are much poorer and less educated than
the nondisabled, and this is particularly true in
the case of those who are severely disabled. As
pointed out elsewhere, however, statistics on aver-
age earnings and levels of education can be decep-
tive, based as they often are on people in or
known to public and private sector programs.
Thus, those people who are less educated and who
earn less are those most likely to be counted. This
does not mean that there is no problem of low
disposable income or of educational level among

disabled people; it merely implies that the most
successful disabled people may be counted less,
with implications not only for resource allocation
and statistical bases but also for the development
and maintenance of stereotypes and attendant
attitudes.
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Do not do unto others as you would they should do unto you. Their tastes
may not be the same.

—George Bernard Shaw
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INTRODUCTION

Basic to the development and use of technology
are the procedures by which disabilities and han-
dicaps are identified, goals are established for their
elimination or reduction, and resources are ex-
pended. This chapter addresses: 1 ) the methods
for accomplishing the first two of these three func-
tions, 2) the extent to which these methods are
effective in providing information to aid the third
function of allocating resources for the lessening
of handicapping and disabling conditions, and 3)
the extent to which these methods may be used
efficiently, since they are themselves costly.

The assessment and planning methods (or pro-
cedures) in the disability area can be considered
parts of a systems technology. The effectiveness
of this system should be measured by criteria that
are important to and determined by the users of
the system. The primary users of the assessment
and planning system, from the perspective of this
study, are Congress and the Federal agencies con-
cerned with the allocation of public funds. This
chapter, therefore, examines the degree to which
data provided by the assessment and planning sys-
tem are useful to or effective in public policy deci-
sions. After focusing on the effectiveness of the
systems in generating such data, the chapter pre-
sents a methodological discussion of the tech-
niques for identifying and assessing impairments,
disabilities, and handicaps. The chapter also dis-
cusses the degree to which the data collection pro-
cedures are or might be useful to the individual

*This chapter IS based  on a paper presented for OTA  by Dr Mark
02PT d the &wrge Wrashlrtgton  University School of Medlclne.

participants in the assessment and planning proc-
ess.

The major laws dealing with the treatment of
disabled persons in three areas will be reviewed:

1.

2.

3.

the portion of Public Law 95-602 (the Reha-
bilitation, Comprehensive Services, and
Developmental Disabilities Amendments of
1978) dealing with vocational training and
rehabilitation,
the portion of Public Law 95-602 dealing
with developmental disabilities, and
Public Law 94-142 (the Education of the
Handicapped Act), dealing with the educa-
tion of disabled children.**

The objectives of the assessment and planning
system are to provide data for the following: 1)
determination of eligibility for services, 2) deter-
mination of services required, and 3) evaluation
of the effectiveness of services provided. The next
section of this chapter examines these three goals,
from the perspective of the assessment and plan-
ning system’s actual or potential effectiveness in
providing data for policy decisions. The section
following that examines them from a methodolog-
ical perspective.

‘ ● An overview of legislation in thi~ area ]s presented In app. B
Also,  a note on terminology: Many of the statutes in this area use
the term “handicapped” instead of “d]sabled” in places where the
latter term would be more appropriate, according to OTA’S  defini-
tion scheme, OTA uses the terms of the legislat  ion onl}~ in quotes
horn those laws,

2 7
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MEASURES OF EFFECTIVENESS

The measures of the assessment and planning
system’s effectiveness are based on the objectives
of the data collection system as determined by the
laws relating to disabilities.

Determination of Eligibility

The first objective of the assessment and plan-
ning system is the collection of data to determine
eligibility for services. Each law addressing disa-
bilities has required that services be provided to
the appropriate persons. Although definitions of
which individuals are entitled to services vary, in
every instance some determination must be made
of the presence of disability.

Eligibility for vocational training and rehabilita-
tion under Public Law 95-602 (Rehabilitation Act
of 1978) is defined as follows [sec. 7(7)(A)]:

The term “handicapped individual” means any
individual who (i) has a physical or mental dis-
ability which for such individual constitutes or
results in a substantial handicap to employment
and (ii) can reasonably be expected to benefit in
terms of employability from vocational rehabil-
itation services.

There is a requirement under this law to deal
with the needs of “severely handicapped” people,
and “severe handicap” has been given the follow-
ing definition [sec. 7(13)]:

The term “severe handicap” means a disabil-
ity which requires multiple services over an ex-
tended period of time and results from amputa-
tion, blindness, cancer, cerebral palsy, cystic
fibrosis, deafness, heart disease, hemiplegia,
mental retardation, mental illness, multiple
sclerosis, muscular dystrophy, neurological dis-
orders (including stroke and epilepsy), paraple-
gia, quadraplegia, and other spinal cord condi-
tions, renal failure, respiratory and pulmonary
dysfunction, and any other disability specified
by the Secretary.

Eligibility for services for developmentally dis-
abled persons under Public Law 95-602 shares the
basic requirement of an impairment of a physical
or mental nature but defines more functionally
the areas of disability that may occur as a result
of such an impairment [sec. 102(7)]:

The term “developmental disability” means a
severe, chronic disability of a person which (A)
is attributable to a mental or physical impairment
or a combination of physical and mental impair-
ments; (B) is manifested before the person attains
age twenty-two; (C) is likely to continue indefi-
nitely; (D) results in substantial functional limita-
tions in three or more of the following areas of
major life activity: (i) self-care, (ii) receptive and
expressive language, (iii) learning, (iv) mobility,
(v) self-direction, (vi) capacity for independent
living, and (vii) economic self-sufficiency; and
(E) reflects the person’s need for a combination
and sequence of special, interdisciplinary or
generic care, treatment, or other services which
are of lifelong or extended duration and are in-
dividually planned or coordinated.

This definition also extends to the severity of the
problem in that it is long lasting and starts prior
to adulthood.

The eligibility criteria in Public Law 94-142
(Education of the Handicapped Act) establish the
need for special educational services on the basis
of multiple evaluations in several functional areas
by multidisciplinary teams as follows [sec. 12a5]
(Federal Register, Aug. 23, 1977):

The term “handicapped children” means those
children evaluated . . . as being mentally re-
tarded, hard of hearing, deaf, speech impaired,
visually handicapped, seriously emotionally dis-
turbed, orthopedically impaired, other health-
impaired, deaf-blind, multi-handicapped, or as
having specific learning disabilities, who because
of these impairments need special education and
related services.

At first glance, this definition is the least func-
tional of those presented so far, but it is amplified
in the regulations, which further define each cate-
gory, so that it is at least equal to the others in
its functional orientation.

In all three laws, there is a requirement for
documentation of impairment and functional limi-
tations resulting from such impairments. An ad-
ministrative decision must be made regarding the
presence of “disease. ” The data from such disa-
bility determinations can be used in individual
cases to justify the expenditure of public funds for
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disability-related services, These data are a pre-
requisite for accountability, but they have only
limited value for the determination of appropriate
services for individuals or for any specific cate-
gory of persons.

The prime function of such determinations is
to document the presence of impairments. One
measure of the effectiveness of the assessment and
planning system, therefore, is the degree to which
data might be generated on the incidence of such
impairments in the population. Such data would
presumably be valuable to States and Federal
agencies for more rational planning with respect
to the amount of resources necessary for various
categories of impairment.

The State plans required from each State to
establish eligibility for Federal funds under Public
Law 95-602 do require reports that include esti-
mates of the disabled individuals requiring serv-
ices, with particular emphasis on those with most
severe disabilities. The law also requires estimates
of service costs for such categories. Furthermore,
it requires continuing statewide studies of the
needs of handicapped individuals and how these
needs may be most effectively met , . . with a
view toward  the relative need for services to sig-
nificant segments of the population of handi-
capped individuals and the need for expansion of
services to those individuals with most severe
handicap” [sec. 101(15)].

The requirements for identification of disabled
children under the provisions of Public Law
94-142, in order to assure accountability in Federal
reimbursement, are very specific. The State educa-
tion agency is required to report data on the num-
bers of disabled children within each category of
disability and their age distribution [sec.
121a.751]. However, the data are frequently in-
accurate, and the estimates of the numbers and
types of disabilities are considered to be highly
unsatisfactory. Many children are incorrectly clas-
sified as disabled; others possess undetected dis-
abilities. There is wide variation in the criteria
used to assess the severity of a disability. Chil-
dren, particularly those from minority groups, are
often falsely identified as having impairments
(109).

In fulfillment of Public Law 95-602, a compo-
nent of each State’s evaluation system for devel-
opmental disabilities specifies a requirement for
“client identification and demographic data” [sec.
110]. This includes age and sex, ethnic group and
income level, as well as whether the person is liv-
ing in an urban or a rural setting. Data are to be
collected on the type and degree of impairment
based on various assessment scales (145). Unlike
data collected under the requirements of Public
Law 94-142, such data are collected in a variety
of functional areas, reflective of the definition of
developmental disabilities in the law. The defini-
tion in Public Law 95-602 does not mention cate-
gories in terms of “disease” entities as does Public
Law 94-142. Furthermore, the data collected under
the former law, in contrast to the latter data, are
not primarily to be used for determination of eli-
gibility for programs or for reimbursement of
service costs, but rather for purpose of evaluat-
ing comparable effectiveness in terms of “case
mix. ”

Determination of Services Required

The second major objective of the planning and
assessment system is the collection of data for the
planning of appropriate services to persons who
are deemed eligible. The evaluation process de-
signed to determine eligibility has been expanded
to deal with determining the specific problems of
individuals and establishing plans for services.

In the area of vocational rehabilitation, Public
Law 95-602 specifies that the evaluation to deter-
mine “rehabilitation potential” should be not only
a component of the determination of eligibility
but also a part of an individualized written reha-
bilitation program (IWRP). The IWRP specifies
the services and technologies to be provided to
the individual and also the goals for the use of
those interventions (see the technical addendum
to this chapter for those specifications).

The law relating to developmental disabilities
as amended most recently (Public Law 95-602) has
comparable requirements for the development of
a habilitation plan for each developmentally dis-
abled person (see the technical addendum to this
chapter).
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Like the requirements for vocational rehabili-
tation, but unlike the requirements for devel-
opmentally disabled individuals, Public Law
94-142 deals with the character of the evaluation
procedure in some detail. It also deals with the
character of the individualized educational pro-
grams (IEPs) to be developed for each disabled
child. Comparable requirements for parental par-
ticipation are highly specified (see the technical
addendum to this chapter for the law’s language
relating to IEPs).

In these three laws, the procedures required for
data collection have moved beyond the categori-
zation of impairments alone. The evaluation proc-
ess is now concerned with sampling functional ca-
pabilities in a variety of areas so as to lead to a
rehabilitation program plan for each individual
disabled person.

Despite the focus on the assessment of function
rather than impairments, each such assessment is
usually carried out in a framework of expected
“norms” or standards. That is, the determination
of the existence of a problem is generally derived
from tests and other evaluation instruments that
have been standardized in “normal” populations.
Thus, data are collected on the areas of function
in which the person is to be considered “deviant. ”
These findings are translated into a set of “reme-
dial” objectives and can be used to justify why
any particular set of objectives has been chosen.

Even though such procedures may be a prereq-
uisite for accountability of the objectives, they
have limited value for the determination of the
actual objectives that should be established for
any individual. The data derived from the behav-
iors sampled on standardized tests frequently lack
specificity as to the day-to-day problems that
should affect the objectives set for individuals.

Because the prime function of such problem
identification is to establish a rehabilitation pro-
gram plan, one measure of the effectiveness of the
assessment and planning system is the degree to
which data have been generated for use in deter-
mining and planning appropriate services. The
decision regarding which services to use and to
what degree is a crucial one; assuring the appro-
priate use of technologies—both services and
devices—for each individual is one of the critical

goals of any effective assessment and planning
procedure.

Although data could potentially be generated
on needs for technology and other services, an
analysis of the various laws and the regulations
to implement them indicates that the generation
of such data remains highly unlikely at the pres-
ent time. Only in the case of the portion of Public
Law 95-602 dealing with developmental disabil-
ities is the evaluation system to be implemented
directly linked to data derived from the habilita-
tion plans. One of the components of each State’s
reporting system is to include “service character-
istics. ” Included in this category are data on each
service received in terms of hours of service, fre-
quency, type of provider and professional level
of provider. In addition, each service planned for
(or required) but not rendered is to be categor-
ized as to its being scheduled (awaiting an open-
ing or some other reason) or not available (due
to “lack of funding” or “no appropriate service”).
In this highly developed system, clear potential
exists for the collection of information on the
needs, both met and unmet, for services and other
technologies (145). The developmental disabilities
evaluation system is not yet in place throughout
the country and has met with considerable resist-
ance by a number of the States.

Determination of the Effectiveness
of Services Provided

The third major objective for the assessment
and planning system is the collection of data that
could be used to evaluate whether services and
other resources expended have been effectively
used. This objective has been reflected, at least
in part, in the ongoing evaluation provision within
each of the laws discussed in this chapter. Some
measure of outcome is required in each instance.

For persons enrolled in vocational rehabilita-
tion programs, reassessment goes on at two dif-
ferent stages. During an extended evaluation peri-
od to determine vocational rehabilitation poten-
tial, the focus is on data that would support the
decision to maintain eligibility. The IWRP devel-
oped following this evaluation period must in-
clude “a procedure and schedule for periodic
review and evaluation of progress toward achiev-
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ing rehabilitation objectives based on objective
criteria and a record of those reviews and evalua-
tions” ([361 .41(a)(5)] (Federal Register, Jan. 19,
1981). The State plan for vocational rehabilita-
tion services must also include “an evaluation of
the effectiveness of the State’s vocational rehabil-
itation program in achieving service goals . . . as
established in [its] plan” [361.17(c) 1 (Federal  Reg-
ister, Jan. 19, 1981 ). There is no specific provi-
sion for the use of data derived from the IWRPs
as to the degree of accomplishment of objectives.
There is merely a requirement that there be doc-
umentation of the existence of these data in case
records.

The existing reporting system based on the eval-
uation standards issued in 1975 moves in its
Standard No. 6 toward the assessment of client
outcomes. It seeks “to insure that the clients
rehabilitated retain the benefits obtained from the
rehabilitation process. ” To determine the degree
to which this standard is met it is necessary to col-
lect data on the percent of rehabilitated clients still
employed at 1 year, 2 years, or 3 years after clo-
sure of the case; their earnings; and the percent
of time unemployed (86). A more comprehensive
information system has been designed by the
Rehabilitation Services Administration (RSA) but
is not yet in place. This projected system is de-
scribed later in this chapter as providing the poten-
tial for assessment of the effectiveness of services
provided.

In the education of disabled children, the IEP
has as one component a reassessment, on at least
an annual basis, to determine whether short-term
instructional objectives are being achieved. How-
ever, failure to achieve the stated objectives is not
necessarily tied to the services provided (84):

Each public agency must provide special
education and related services to a handicapped
child in accordance with an individualized educa-
tion program. However . . the Act does not re-
quire that any agency, teacher, or other person
be held accountable if a child does not achieve
the growth projected in the annual goals and
objectives.

Unlike the vocational rehabilitation data collec-
tion system, there is provision of the collection
of data derived from IEPs at a State level [sec.
121a232] (Federal Register, Aug. 23, 1977).

Most far-reaching is the commitment to evalua-
tion of effectiveness of services for people with
developmental disabilities. The portion of Public
Law 95-602 dealing with such disabilities man-
dates an evaluation system and ties it directly to
data derived from the habilitation plans. State
plans are required, under this section of the law,
to phase in such an evaluation system as a con-
dition of receipt of Federal funds with implemen-
tation of each State’s system of October 2, 1982.

Program effectiveness is to be judged, with data
from habilitation plans, on the results of services
provided to clients. The primary measure is that
of changes in developmental status from entry
into service to completion. Functional assessment
scales are to be used, employing tests meeting spe-
cified criteria of reliability and validity appropri-
ate to the areas of concern. There is an opportu-
nity, therefore, for service providers to choose
their own measures that will take into account the
variability of clients and the need to use different
scales. Data are to be collected on the numbers
of clients by level of developmental status at en-
try and at the end of the reporting period. Thus,
the percentage of clients making progress (or
regressing) can be calculated (145).

Still another measure projected by this system
is the proportion of client objectives achieved to
the number of planned objectives. An analysis of
costs and effectiveness can then be done using data
on the cost of the services provided. In both these
measures, further breakdown of effects can be de-
termined by data concerning age, sex, type of dis-
ability, and area of primary functional limitation
(e.g., self help, communication). Particularity
noteworthy is the opportunity in this evaluation
system to report data from the States as to the
comparable effectiveness of similar programs.

Determination of Client Participation

In addition to the three major objectives of the
assessment and planning system, a fourth objec-
tive is the participation of individuals in planning
for their own needs. The evaluation process lead-

ing to individualized plans for treatment has been
expanded in principle from one carried out for dis-
abled persons to one potentially’ carried out with
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disabled persons, with their parents or guardians,
or with both.

Each of the laws discussed in this chapter has
stated a commitment toward such participation.
This provision recognizes that the underlying goal
of treatment is independent functioning on the
part of disabled persons; the very process by
which plans are made may be seen as contributing
to such a goal. More directly relevant to the em-
phasis of this study, the appropriateness of the
technology recommended, whether training or de-
vices, may be expected to increase if the user(s)
are participants in the planning decision.

In the area of vocational rehabilitation, client
participation in IWRP development is one aspect
of the case record to be monitored in State plans.
The regulations implementing Public Law 95-602
describe such participation as follows (85):

The individualized written rehabilitation pro-
gram must be developed jointly by the . . . staff
member and the handicapped individual, or as
appropriate, his or her parent, guardian or other
representative . . . A copy of the written pro-
gram [must be provided] and each handicapped
individual [must be advised] of . . . procedures
and requirements affecting the development and
review of individualized written rehabilitation
programs . . . The State must assure that the in-
dividualized written rehabilitation program will
be reviewed . . . at least on an annual basis.
Each handicapped individual . . . must be given
an opportunity to review the program and, if
necessary, jointly redevelop and agree to its
terms.

Documentation within the record of the IWRP
is to include “the views of the handicapped indi-- .
vidual, or, as appropriate, his or her parent, guar-
dian or other representative, concerning his or her
goals and objectives and the vocational rehabilita-
tion service being provided” (85).

In the case of developmental disabilities, the ha-
bilitation plan is similarly required to be devel-
oped jointly with the person and, where appro-
priate, such person’s parents or guardian or other
representative. Further, at the time of the at least
annual review of such a plan, “in the course of
review, such person . . . shall be given an oppor-

tunity to review such a plan and participate in
its revision” (214). Documentation of such par-
ticipation would presumably be included in the
requirement for assurances from the States in their
State plans that habilitation plans are being ade-
quately implemented. However, there is no pro-
vision within the design specifications of the new
comprehensive developmental disabilities evalu-
ation system for direct incorporation of such data
as parental participation. It is unlikely, therefore,
that data on participation would be readily avail-
able for policy review on an easily accessible basis.

There are extensive provisions within the reg-
ulations implementing Public Law 94-142 for the
disabled child’s (parents’) participation in the en-
tire assessment and planning process. At present,
however, there is no management information
system that collects data on actual parental par-
ticipation. Such data would ordinarily be collected
in the course of sampling IEPs in field reviews.

Summary of the Effectiveness of the
Assessment and Planning System

The collection of data from individualized pro-
gram plans could be particularly crucial to plan-
ning for technological needs. However, the exist-
ing vocational rehabilitation information system
does not incorporate data derived from IWRPs
as to the services required. The projected devel-
opmental disabilities evaluation system does at-
tempt to incorporate data on specific service re-
quirements. There is no expectation that such in-
formation will be collected on the education of
disabled children.

Measurements of the effectiveness of the serv-
ices actually provided are also potentially avail-
able from the individualized program plans.
Again, however, the existing vocational rehabil-
itation information system does not collect data
directly from IWRPs. The projected developmen-
tal disabilities evaluation system does have that
potential. Although existing regulations make pro-
vision for the collection of data on the education
of disabled children, there is no plan for the direct
collection of data as to effectiveness of services
from IEP review.
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Measurement of the degree of participation of The next portion of this chapter examines the
disabled persons in the planning process is general- technical and other difficulties in the assessment
ly carried out as a component of administrative and planning approaches being used in individual
reviews but not part of any projected management cases.
information systems.

METHODOLOGICAL ISSUES IN ASSESSMENT AND PLANNING

This section, as the previous one, is organized
by the three major objectives of the assessment
and planning system: 1) determination of eligibil-
ity, 2) development of an individualized plan for
rehabilitation (“determining need for services”),
and 3) evaluation of the individualized plans’ abil-
ity to contribute to assessment of the effectiveness
of services.

Technical and methodological issues arise with
each of these objectives. Each of the program
areas being surveyed-vocational rehabilitation,
developmental disabilities, education of disabled
children—share these issues. For purposes of the
analysis in this section, however, the methods in
use for the determination of eligibility will be ex-
plored in the area of education of disabled chil-
dren; the development of functional plans will be
explored primarily in the area of developmental
disabilities; and evaluation of the effectiveness of
services will be explored primarily in the area of
vocational rehabilitation.

Determination of Eligibility

There is a distinction between the methods ap-
propriate for the determination of eligibility and
the methods that may be required for the genera-
tion of individualized plans. This distinction is tied
to the identification of impairments, as required
by each of the existing laws, versus the identifica-
tion of actual functional disabilities that may re-
sult from such impairments. In the following dis-
cussions, it is important to remember that al-
though the various laws use the term “handi-
capped” interchangeably with “disabled,” OTA
reserves the term “handicapped” to mean the
result of the interaction of a person with a disabil-
ity and the environment, as set forth in chapter 2,

Several of the methodological issues concern-
ing the determination of eligibility lie in the

medical framework from which many

methods arose. In Nagi’s formulation
of the
(148),

various etiologies (or causes) such as infection,
trauma, or metabolic imbalances interrupt the
normal processes of the body. The body responds
to such interruptions by mobilizing its defensive
and coping mechanisms in an attempt to restore
a normal state of existence. These responses are
then observed as a state of pathology. Modern
scientific medicine is concerned with the relation-
ship of pathological findings to underlying causes.
Treatment in the medical framework is intended
to help the organism regain equilibrium by pro-
viding medical or surgical intervention.

Medically, impairments are findings of loss or
deviation from the “norm” which may be a result
of active pathological processes but may also re-
main even after the underlying causes are no
longer operative. For example, impairments such
as congenital deformities may be thought to have
occurred as a result of infection or some other
harm prior to birth. These impairments are de-
scribed in terms of the organs affected. Their prog-
nosis, such as prospects for recovery and stabiliza-
tion, is also described. The medical questions to
be answered by the history and physical examina-
tion are: 1) the nature of the disorder or disease
process; 2) the activity of the process (acute ex-
acerbation, remission, or exhaustion of active dis-
ease; 3) the specific structure and site affected; 4)
what medical treatment is appropriate and its pos-
sible complications.

Some of the data collected by the medical ap-
proach are relevant to the treatment of persons
who also have disabilities, but it is important to
recognize the limitations of this model of data col-
lection, derived as it is from acute illness. For per-
sistent conditions, the determination of impair-
ment tends to place “undue emphasis on morpho-
logical diagnosis with . . . subordination of func-
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tion to form, and . . . pathological phenomena One of the difficulties with this approach is that
are considered as though they are unrelated to the the criteria by which children are assigned to a
individual in whom they become manifest” (229). specific category are elusive and ill defined. Such
For the affected individual, it is not so much the categorization is almost always arbitrary and sub-
underlying disorder and its resultant impairments ject to disagreement.
that are of greatest concern but the manner in The present system of categorizing “deviant
which they impinge on everyday life (87). Fur-
ther, an impairment does not necessarily indicate

children” has come under recent attack as being

that disease is present or that the individual should
culturally biased. Opponents maintain that the

be regarded as sick. One basic methodological
taken-for-granted value framework in which pro-
fessionals operate (using tests based on the total

issue, therefore, is the use of experience and population) limits the opportunities of children
models based on acute illness to establish meth- with minority backgrounds. The central issuesods for the analysis of long-term problems.

here are both technical and, even more important,
Even less appropriate is the extension of this

set of medical questions to intellectual and men-
tal impairments in fields such as mental health or
education. Except for certain organic diseases,
there is an absence of any ability to differentiate
indicators of pathology, impairment, and disabil-
ity. The manifestations are behavioral. There is
an absence of well-established criteria for classi-
fication relevant to decisions as to treatment. Dif-
ferent sets of criteria may result in differing re-
ported patterns of disability (148).

Despite such incongruities, however, the same
methods in use for the determination of disease
are used in education. Diagnosticians in this field
are concerned whether “disease” in the guise of
developmental differences is present. Categories
of “problems” have been established by tests based
on “norms, ” For example, the diagnosis of “learn-
ing disabilities” has, at least historically, been es-
tablished in large part by a child’s scoring lower
on the performance subtests and higher on the ver-
bal portion of the widely used Wechsler test. Con-
siderable effort is devoted to relating patterns of
“deviance” to some causal event(s) in the life of
the child. Thus, children with developmental
problems are categorized as “brain injured, ” “emo-
tionally disturbed, ” or “culturally deprived. ”
Other categories in use are designated on the basis

.
conceptual and ethical (142).

The problems of the existing classification sys-
tem are summarized in the report of the Project
on the Classification of Exceptional Children
(109):

To call a child retarded, disturbed or delin-
quent reduces our attentiveness to changes in
development. To say he is visually impaired
makes us unappreciative of how well he can see
and how he may be helped to see bet-
ter . . . competent authorities agree that catego-
ries impede program planning for individual chil-
dren by erecting artificial boundaries, obscuring
individual differences, inhibiting decision-
making by people closest to the problem,
discouraging early return of children to the
regular classroom, harming children directly by
labeling and stigmatizing, and denying service
to children with multiple handicaps and to other
children who do not fall into neat categories.

The methods for determining the existence of
impairments, and thus eligibility for services, in
the various program areas are derived from a
medical framework, which is often applied inap-
propriately. The methods often depend on cate-
gorizations that are frequently incorrect—and
when presumed correct, are frequently harmful
to the individuals involved.

of some functional problem, presumed abnormali- The methodological limitations of the data ac-
ty in some specific site in the-nervous system, and tually collected using the medical framework-
presumed cause. Dyslexia, for example, is the di- based process are even more germane to the issue
agnosis for a functional problem in reading asso- of the appropriateness of services provided. To
ciated with a presumed abnormality in the visual a considerable degree, a small number of stand-
cortex of the brain and a strongly positive fam- ardized tests are given to determine a child’s.  
ily history of similar difficulties. educational program. Keogh (120) pointed out the



potential inappropriateness of data derived from
psychological testing. The normative (based on
“norms”) framework provides quantification that
may be excessively generalized, such as the intel-
ligence quotient (I.Q. ) used for placement for
mentally retarded people. Qualitative data on the
functional characteristics of persons (e.g., how
they organize, the kinds of cues they select to
guide their actions, their speed of decision, and
their persistence) are not collected by the stand-
ardized measures currently in use, despite the doc-
umented relevance of such traits (38).

The methods in use to determine eligibility have
been ineffective in providing useful data even for
the purpose of appropriate placement of the child.
The operation of Public Law 94-142 has, in addi-
tion, increased the use of these determinations of
eligibility. That law has placed a premium on the
identification of disabled children in order to re-
ceive Federal reimbursement for each child iden-
tified. Support has been given for finding larger
numbers of disabled children despite considerable
question as to the figures projected (99).

Under Public Law 94-142, the goal of parental
involvement in the process of determining eligibil-
ity has led to the provision of due process hear-
ings and a full system of legal recourse. The ex-
istence of legal remedies has been cited as one
cause of what appears to be excessively compre-
hensive testing (99). Such testing may be done as
a precautionary defense against possible legal ac-
tion. Yet the data derived from standardized tests
are frequently inadequate to deal with disputes
as to eligibility. The actual tasks of a classroom
are not sampled; data are not collected about the
conditions under which the child functions most
effectively. The methodological limitations of the
procedures in use to determine eligibility may con-
tribute to perhaps unnecessary litigation rather
than to problem resolution.

In summary, the eligibility determination meth-
ods may be ineffective in aiding decisions about
appropriate educational placement, particularly
in the face of cultural diversity and the need for
flexibility to create or use “least restrictive en-
vironments. ” The methods are often inefficient,
perhaps because they are burdened with substan-
tial demands for evaluations of questionable util-
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ity. They yield insufficient specificity on the char-
acteristics of identified problems in a child. Rather
than contributing to effective parental involve-
ment, they frequently limit and obscure poten-
tial areas for collaboration between parents and
schools.

Determination of Services Required

The development of individualized program
plans is the second stage of the assessment proc-
ess. These are relatively new requirements, and
there is a less highly developed methodology to
deal with the identification of problems in func-
tional terms, the identification of the appropriate
means by which problems may be solved, and
ultimately the making of the plan to do so.

The focus in planning is shifting from the de-
lineation of impairments inherent in the deter-
mination of eligibility to the delineation of dis-
abilities. However, the distinction is sometimes
difficult to apply, because the medical model so
prevalent in the area is oriented to the identifica-
tion of patient problems in terms of impairments.
The “medically based” concept of disability is de-
rived from the concept of loss of function or “de-
viation from the norm” used to establish the ex-
istence of disease in the first place. Thus, this
merging of the concepts of impairment and dis-
ability permeates the methods for problem iden-
tification and for planning rehabilitation.

The notion of (re)habilitation used by the
World Health Organization indicates some of the
limitations of the standard concept. It has been
defined as “the combined and coordinated use of
medical, social, educational, and vocational meas-
ures for training and retraining the individual to
the highest level of functional ability” (229). This
specification puts little emphasis on the individual
autonomy of the client in the rehabilitation proc-
ess and concentrates on professional actions—
doing something to and for somebody. Wood ad-
vocates a definition such as “restoration of pa-
tients to their fullest physical, mental and social
capabilities, within the limits of a disability” (229).
The inference is that the person has been placed
at a disadvantage in failing to fulfill what has been
expected of him or her because of the presence
of illness or other disorder. Wood feels that it is
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then possible to begin to formulate objectives such
as maximizing performance and promoting expec-
tations commensurate with altered capabilities.
The ultimate goal, again according to Wood, is
restoration of the patient’s good name, which in-
volves exploration of new roles that are accept-
able both to the individual and to society (229).

A different approach has been advocated by
some disabled persons and eloquently expressed
by Finkelstein (88). He suggests that “disability”
be viewed as a special class of social relations be-
tween persons with impairments and their social
and physical environment. As chapter 2 indicates,
OTA prefers this approach, but uses the term
“handicap.” The traditional analysis, inherent in
the concepts expressed by Wood, has been that
the person with impairments has failed to meet
the socially imposed nondisabled standards of
typical functioning. Finkelstein suggests that the
focus should shift to the social context in which
the problem exists. The example is given of the
wheelchair user as being unable to get through
the doorway. The focus is on the architectural bar-
rier. It is an architectural problem and it can be
studied, analyzed, and solved independently of
the individual disabled person. Focus may then
shift from the disabled person(s) to the environ-
ment, which may be modified.

The methodological issues in the making of an
individualized program plan may be analyzed in
light of this background. The step of problem
identification is crucial to the making of an ap-
propriate plan. To a considerable degree, the
framework of expected behavior or “norms” has
been retained from the medical approach, which
focuses on the areas of loss. The assessment pro-
cedures identify areas of deviations from a
“norm.” To an even greater degree, the focus has
been on the disabilities residing in the person, and
not on those in the environment nor on the in-
appropriate interaction between person and
environment.

The procedures in use with persons with devel-
opmental disabilities will be analyzed as an
example.

The characteristics of developmentally disabled
people, more specifically those who are defined
as mentally retarded, require considerable preci-

sion in designing rehabilitation programs. Prog-
ress may be expected to be slow, but it may be
enhanced to the degree that training program ob-
jectives are clearly defined. Assessment instru-
ments (tests) leading to a more precise identifica-
tion of functional problems have therefore pro-
liferated (75). These behavioral rating scales are
used for prescriptive purposes rather than the
diagnostic purposes of the general intelligence
tests. They are applied directly to the design of
individualized program plans and are thus useful
at the time of re-test as a measure of progress in
meeting objectives. If used on a wide scale, they
may also be used for overall program evaluation.

At their best, these behavioral scales describe
the levels of function an individual has reached
and is able to reach rather than simply what the
individual is unable to do. They also describe the
criteria to be met rather than attempting to relate
those criteria to standardized “norms. ” The selec-
tion of the particular functional content areas to
be sampled, still reflect the cultural bias of the test
developers.

Far less highly developed are rating scales which
sample the environment in which the individual
is required to function. An individual’s develop-
mental progress may also come about by changes
in the environment. Many of the existing “envi-
ronmental” assessment laws require a focus on the
“least restrictive environment” (75). As such, cate-
gories examined in environmental assessment tend
to include such things as the degree of autonomy
permitted and the exercise of individual rights, as
well as the amount of activity available in pro-
grams. Particularly noteworthy is the Community
Adjustment Scale, which directly samples both
the individual’s ability to perform tasks and the
opportunities afforded by various sites available
to the individual to perform those skills (75).

Despite the wide range of rating scales avail-
able, many important areas of function are ap-
parently not ordinarily surveyed in relation to
developmentally disabled people. These include
functions related to work habits and work adjust-
ment, as well as emotional development.

All the instruments surveyed are concerned
with the measurement of status. That is, data are
collected concerning what the person is able or



Ch. 3—Assessing Disabilities and Planning Services • 37

unable to do. Data are not collected concerning
the conditions under which the person has been
able to accomplish whatever has been accom-
plished. Data are not collected regarding the proc-
ess by which development has come about and
might come about in the future. The failure to col-
lect such data is inherent to the testing model that
underlies assessment.

Nevertheless, data on process could be very
useful to the making of an individual program
plan, where it is necessary to identify not only
problems and possible objectives but also the most
appropriate means by which the objectives might
be met.

The traditional commitment to the collection
of replicable quantitative data has generally
limited data to that collected by professionals and
not usually from those people most directly and
frequently involved with the disabled person. The
search has been for objective data uncontaminated
by interaction between the person with disabil-
ities and the examiner. This goal has limited the
value placed on data derived from more natural
settings and has limited the participation of
parents and disabled persons themselves in the
assessment process (75).

A recent, large-scale study, focusing on a range
of disabilities including developmental disabilities,
described the degree to which individualized plan-
ning procedures have been implemented in edu-
cation (188). In a survey of 208 school districts
in 46 States, the study reviewed the individual-
ized plans of about 2,500 students receiving special
education and related services in public schools
and an additional 550 students in special facilities.
Parents were found to have provided inputs to
the planning process in about one-half, and stu-
dents in about 10 percent of the cases (188). Only
20 percent of the parents were thoroughly familiar
with the contents of the plan. Although there was
awareness of the child’s placement and the general
services being provided, parents were less famil-
iar with the goals and the short term objectives
(188).

This low level of parental awareness of the ob-
jectives of the plans made for their own children
suggests that there may be considerable limits on
the degree to which parents can effectively par-

ticipate in the implementation of the plans. A ma-
jor resource in terms of parental support and co-
operation may therefore be lost. Such coopera-
tion is particularly crucial in the treatment of
children who are severely disabled.

The survey indicates that a more generic prob-
lem may exist in the entire planning process. The
relationship between identified problems and the
goals and objectives set was not well documented.
Such relationships were documented in respect to
language programs in a majority of cases. How-
ever, many of the plans did not have goal state-
ments and objectives specified for identified needs.
Plans concerned with speech and mathematics
were complete in about one-half the cases. Areas
such as social adaptation, self-help skills, motor
skills, and vocational/prevocational skills, where
parental input and participation in implementa-
tion of programs might be most helpful, were
complete in less than 25 percent of the cases (188).
Although almost all plans surveyed contained in-
formation as to the services to be provided, the
lack of connection made between the service ob-
jectives and identified need brings into question
the effectiveness of the entire planning process in
determining appropriate services.

Determination of the Effectiveness
of Services Provided

The review of individualized program plans at
specified intervals is the third stage of the assess-
ment process. In each of the areas being exam-
ined in this chapter—vocational rehabilitation,
developmental disabilities, and education—there
is a provision that, after the plan is made, the
degree of accomplishment of the objectives orig-
inally set must be evaluated and the plan accord-
ingly revised for the next interim. The principle
of a cyclical procedure in which evaluation of the
effectiveness of services is an integral part of the
rehabilitation process has thus been established.
The provision for client involvement in the plan-
ning stage also extends to this evaluation stage.
This review and revision is a relatively new re-
quirement for human service programs, and both
technical and conceptual issues arise in its
implementation.
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The vocational rehabilitation program will be
used as an example for the purposes of this anal-
ysis.

Measurement of client outcome in terms of
“case closure” by the attainment of employment
has been well established in vocational rehabili-
tation. The largely public source of funds for
vocational rehabilitation has mandated a commit-
ment to accountability and statistical reports (86).
The use of outcome data from the IWRP is a more
recent phenomenon. A management information
system incorporating data from the IWRP is be-
ing developed (as of early 1982). The need for the
collection of data on a large scale for the evalua-
tion of rehabilitation programs and rehabilitation
counselors has been one of the major incentives
behind the development of methods in this area.
However, the focus for discussion in this analysis
will be on the implications of evaluation methods
in respect to services provided for the individual
client.

Many of the methodological issues described
earlier concerning the identification of problem
areas and objectives for rehabilitation are also
directly applicable to the evaluation stage, Rating
scales descriptive of functional behaviors are used
as a posttest to measure changes in the client,
These rating scales must also meet the need for
a system of relatively specific indicators that re-
flect the wide range of possible settings for reha-
bilitation and the possible sequence of outcomes
within any one setting. They must permit agree-
ment between observers as to outcome achieved.
The measurement of outcomes must also address
the issues inherent in the collection of data in
standardized test settings versus more naturalistic
ones and in the collection of data by professionals
versus those who are more directly consumers of
services. Just as in the determination of the ini-
tial plan, there must be awareness of the process
by which data are collected and the source of such
data (114).

Recent changes in the vocational rehabilitation
programs have mandated a commitment to deal-
ing with “more severely disabled” people, and out-
comes to be sought now include not only the abil-
ity to function within the work force but also to
live more independently. The “independent liv-
ing” provisions of the Rehabilitation Act mark a

fundamental change in the character of the goals
of rehabilitation. A significantly different ap-
proach is required, because the principle of inde-
pendent living does not necessarily imply that one
is free of the need for services, but rather that
those services are under the control of the disabled
person (45).

An expanded management information system
for vocational rehabilitation has been in the proc-
ess of development over the past several years
(7,45). Within the past year, the character of this
projected system has been extensively modified
to incorporate scales measuring functional aspects
of clients, It is also planned that the system will
use life status indicators for measures of IWRP
goals and client changes. Plans to test this new
system, which was developed in close collabora-
tion between RSA and State vocational rehabilita-
tion agencies, are now underway. This section will
focus on this developing system as the expression
of present thinking on evaluation.

The movement away from the identification of
client problems in medical or psychiatric diagnos-
tic categories of impairment has been well estab-
lished in vocational rehabilitation. A number of
functional assessment measures have been devel-
oped, and two have gained particular acceptance
—the “functional assessment inventory” (FAI)
developed by a group at the University of Min-
nesota (43) and “rehabilitation indicators” (RI)
developed by a group at the Rehabilitation Insti-
tute at New York University (71,72). The goal of
both these measures has been to provide behav-
ioral statements that are readily observable and
reliably measured by different observers. Both
measures, but particularly the RI, can be used to
provide descriptors of a range of goals and prob-
lems to be corrected and may then be used in the
evaluation of client changes. The focus in the FAI
is mainly on the characteristics of the client, rather
than the environment. Out of the 30 categories
of problems, only two have their locus outside
the individual. A new scale, not yet being used,
will describe “elements of the person’s physical,
social, cultural, and political environment that
may hinder or support goal attainment” (72).

The availability of these functional assessment
measures has led to the incorporation of items
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from both in the projected management informa-
tion system for vocational rehabilitation on a na-
tional basis. “Life Status Indicators” from the RI
scale are to be used to reflect client characteris-
tics at entry into the rehabilitation process and
at the completion of the service to assess change.
For example, one such status indicator relates to
self-care: a four-item scale ranges from “needs sub-
stantial assistance” through “occasional assist-
ance” and “minimal assistance” to “needs no assist-
ance. ”

Other measures of effectiveness of service relate
to the more traditional aspects of rehabilitation,
focusing on ability of clients to function in the
work force. These include increased economic in-
dependence in terms of employment at or above
the minimum wage, removal from public assist-
ance rolls, and percentage competitively
employed.

The potential use of the IWRP as the primary
planning mechanism is recognized only to a lim-
ited degree. Measures that would evaluate the
contribution of the services actually provided in
accordance with the IWRP to any of the outcomes
are apparently not contemplated. Moreover, there
is no measure of the degree to which the client
has taken active part in the planning and evalua-
tion process mandated by IWRP procedures.

The evaluation system for vocational rehabili-
tation has addressed the implications of the in-
dependent living movement only in part. There
has been attention given to measures other than
traditional ones related to employment, in recog-
nition of the movement toward working with peo-
ple with more severe disabilities. However, there
have not been substantial changes in how reha-
bilitation problems are viewed: The problems are
not yet widely seen as centered in the environ-
ment as well as in the disabled person. Even more
crucial to the independent living movement has

been the issue of the rehabilitation process itself
and active client involvement in decisionmaking.
This has not been addressed directly either in the
functional assessment scales or any of the other
data collection sources.

There is a critical need at this stage of the proc-
ess for data not only on status but also as to the
means by which successful outcomes were
achieved:

Evaluation has traditionally been perceived as
an end point activity. The principle of assess-

ment-planning-evaluation incorporated in the
IWRP process could more effectively be consid-
ered as an ongoing, cyclical process. Plans should
be revised in light of experience.

Evaluation has been traditionally perceived as
dealing with the measurement of outcomes alone.
The potential clearly exists, although rarely real-
ized, to collect data as to what means were most
useful in bringing about whatever successful out-
comes occurred.

Evaluation has traditionally been perceived as
separate from treatment. However, the assess-

ment-planning-evaluation process may in itself be
a major and ongoing therapeutic activity, especial-
ly if focused on the means by which problems
have been solved.

If a major goal of rehabilitation is to encourage
the development of disabled persons to take con-
trol of their own lives, one skill to be engendered
and fostered is the ability of disabled persons to
plan for themselves. Thus, the abilities of disabled
persons to answer pertinent questions for them-
selves—about successes and the strategies for
achieving them, about problems to be encoun-
tered, and about goals and the means for realiz-
ing them—should be exploited and enhanced
(172).

TECHNICAL ADDENDUM TO CHAPTER 3

Individualized Written Rehabilitation vidual is developed jointly by the vocational

Program (Public Law 95-602) rehabilitation counselor . . . and the handi-
capped individual (or in appropriate cases his

[An] individualized written rehabilitation pro- parents or guardians) . . . Such written program
gram . . . in the case of each handicapped indi- shall set forth the terms and conditions, as well
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as the rights and remedies, under which goods
and services will be provided to the individu-
al . . . Such program shall include . . . (I) a
statement of long-range rehabilitation goals for
the individual and intermediate rehabilitation ob-
jectives related to the attainment of such goals,
(2) a statement of the specific vocational reha-
bilitation services to be provided, (3) the pro-
jected data for the initiation and the anticipated
duration of each such service, (4) objective cri-
teria and an evaluation procedure and schedule
for determining whether such objectives and
goals are being achieved . . . [Public Law
95-602: sec. 7(5), sec. 102(a)].

Individualized Habilitation Plan or
Habilitation Plan (Public Law 95-602)

(1) The plan shall be in writing.
(2) The plan shall be developed jointly by (A)

a representative or representatives of the pro-
gram primarily responsible for delivering or es-
tablished, (B) such person, and, (C) where ap-
propriate, such person’s parents or guardian or
other representative.

(3) The plan shall contain a statement of 1ong-
term habilitation goals for the person and the
intermediate habilitation objectives relating to
the attainment of such goals. Such objectives
shall be stated specifically and in sequence and
of progress. The plan shall (A) describe how the
objectives will be achieved and the barriers that
might interfere with the achievement of them,
(B) state objective criteria and an evaluation pro-
gram and schedule for determining whether such
objectives and goals are being achieved . . .

(4) The plan shall contain a statement (in readi-
ly understandable form) of specific habilitation
services to be provided, shall identify such agen-
cy which will deliver such services, shall describe
the personnel (and their qualifications) necessary
for the provision of such services, and shall spe-
cify the date of the initiation of each service to
be provided and the anticipated duration of each
such service . . . (C) Each habilitation plan shall
be reviewed at least annually . . . In the course
of the review, each person and the person’s
parent or guardian or other representative shall
be given an opportunist y to review such plan and
to participate in its revision . . . [Public Law
95-602: sec. l12(b)].

Individualized Educational Program
(Public Law 94=142)

The individualized educational program for
each child must include: (a) A statement of the
child’s present levels of educational performance
(b) A statement of annual goals, including short
term instructional objectives; (c) A statement of
the specific special education and related services
to be provided to the child, and the extent to
which the child will be able to participate in
regular educational programs; (d) The projected
dates for initiation of services and the anticipated
duration of the services; and (e) Appropriate ob-
jective criteria and evaluation procedures and
schedules for determining, on at least an annual
basis, whether the short term instructional ob-
jectives are being achieved . . . [sec. 121a.346 of
the regulations implementing PubIic Law
94-142] .
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It is not the hand but the understanding of a man that may be said to write.
—Miguel de Cervantes



Contents

Page

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44
Planning and Evaluating Rehabilitation Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

●



4 ■

Conclusions From Part One

The purpose of Part
background information on

—

One is to provide handicaps. The numbers and specific types of lim-
disabilities and hand- itations on people’s functioning are, or should be,

icaps that places later material on technologies and a principal source of guidance for Federal and
on resource allocation in perspective. The need other programs that develop and diffuse technol-
for technology and for the allocation of resources ogies and that expend funds for the use of tech-
to develop and distribute them is, after all, derived nologies.
directly from the existence of disabilities and

DEFINITIONS

The three-tiered definition in chapter 2 of im-
pairments, disabilities, and handicaps has signifi-
cant implications for rehabilitation approaches
based on the application of technology. Because
it is the most objectively diagnosable condition
of the three, and because it is based on a physical
or mental loss or deficiency, an impairment is the
condition for which medical care is the most cru-
cial and appropriate. Medical or surgical interven-
tion is usually the first form of intervention ap-
plied in order to eliminate or reduce the impair-
ment, to keep it from becoming a disability or to
keep the disability to a minimum.

As long as the impairment exists and is not fully
compensated for, however, a disability will also
exist. With disabilities, the role of medical care
is still important, but it will normally be supple-
mented by other interventions. Some of these will
be quite closely related to medical care, such as
training in the use of braces. Examples of other
types of services that become important include
attendant care, special education services, modi-
fied automobiles, environmental control systems,
and communications devices.

The objective of any technological application
is to eliminate, reduce, or bypass functional
limitations of the individual. When limitations
cannot be eliminated, a disability remains but it
may be prevented from handicapping the individ-
ual. A handicap, as defined in chapter 2, is the
result of interaction between a disability and the
social and physical environments of the disabled
person. A disability may change the way one ac-

complishes a task or reduce one’s ability to do it

at a certain level, but a handicap may prevent the
person from doing the task at all or at an aCCept-
able level (to the person ). For example, a person
who uses a communication device that produces
artificial speech will speak in a different way from
nondisabled people, and that person may not be
able to speak as quickly or as expressively as is
“typical. ” The person may become handicapped
by that disability in combination with social ex-
pectations for conversational style and rate.

A person’s disability may change over time. For
example, physical and mental conditions improve
and deteriorate. The aging process carries with
it a gradual lessening of some functional abilities,
such as sight and hearing. New technologies are
developed or are acquired by the disabled person,
and these may change or influence abilities and
disabilities. Handicaps, too, can change. In fact,
the nature of handicaps implies that they can
change daily or even hourly, depending on
changes in the disability -environmental interac-
tion. When a wheelchair fits through a doorway

and into an elevator, the disabled person has ac-
cess and is not handicapped in relation to that
functional ability. An hour later, in the next
building, a doorway may create a handicap.

Having noted these properties of disabilities and
handicaps, OTA finds that accurate terminology
would involve using the phrases “a person with
a limitation on the ability to perform one or more
functional tasks because of an underlying condi-
tion, ” or “a person with a disability in one or more

43
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functions who is, in a particular situation, limited
in the ability to accomplish certain tasks. ” How-
ever, the terms “disabled person” and “handi-
capped person” are useful as a shorthand. In this
report, therefore, the terms disabled or handi-
capped person or individual should be read as im-
plying the longer phrases.

The properties of disabilities and handicaps also
lead to several conclusions relating to Federal pol-
icies. Even though the role of medical care and
medical specialists may lessen in the progression
from impairments to disabilities to handicaps,
Federal policies are still primarily oriented to med-
ical solutions. As will be covered in chapter 9,
a physician’s prescription is required for many de-
vices and services not of a strictly medical nature.
Reimbursement under Federal health insurance
programs is not permitted to rehabilitation engi-
neers. The criterion for inclusion in reimburse-
ment appears to be less concerned with effect on
health or functioning than it does with affiliation
with a medical field.

Similarly, the properties of disabilities and
handicaps as defined here imply that the person
with those conditions could play a substantial role
in identifying needs for technologies, deciding to
acquire or use technologies, applying them, and
assessing their worth. This is not to say that the
disabled individual is the best judge of all aspects
of technology use. However, OTA finds that
often, more attention has been paid to the disabil-
ity than to the person with the disability. Thus,

NUMBERS

OTA finds that “numbers” are a critical prob-
lem area. Aside from their use in debates about
the national costs or missed opportunities due to
disability, counts of the total number of disabled
people in the country are deceptive, ambiguous,
and, for most policy purposes, unnecessary. The
biggest need for the appropriate use of technology
and for the planning of governmental programs
is valid, reliable data on the numbers of people
with specific forms of functional limitations and
on the demographic characteristics of the people.
Such data do not exist in sufficient amounts to
greatly improve policymaking and the use of tech-

many opportunities for more informed and ap-
propriate use of technologies may have been
missed. A source of expertise has been substan-
tially overlooked. It may be that many researchers
are more interested in what they can do for dis-
abled people than in what ways they can assist
disabled people in doing things for themselves,
or that many program administrators are more
interested in what their programs can do directly
than in what disabled people can do on their own,
given opportunity and some level of resources.
These possibilities cannot be investigated and
resolved fully, but the evidence available to OTA
indicates that they have some basis in fact.

Although the situation is changing somewhat,
many Federal policies and programs are oriented
to thinking of disability in terms of categories of
disease or diagnosis. This orientation of programs
is reinforced by the categorical organization of
most advocacy groups and other consumer
groups. One partial result of viewing disability
in categorical instead of broader functional terms
is the narrow focus and lack of coordination that
characterizes Federal efforts.

The categorical orientation may also result in
less than an adequate share of attention and re-
sources being devoted to changing the environ-
ment within which disabled people function, or
to changing the way in which the disabled per-
son interacts with the social and physical
environments.

nologies. Methodological weaknesses contribute
to the poor state of information, but increased at-
tention and funds for the collection of data rele-
vant to decisionmakers could be of tremendous
help. A concerted effort to improve data collec-
tion methods and systems is needed before large
sums of money should be spent on actual collec-
tion. This effort must include substantial partici-
pation by people with disabilities.

The above discussion should be seen in light
of the fact that existing statistics, especially those
on impairments or categorical conditions, usual-
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ly were not designed to meet the now apparent
needs of policy makers and others. In addition,
data on impairments and other categorical infor-
mation may still be needed for certain purposes
(e.g., planning the allocation of specific preven-
tion services).

The goal of most public and private nonprofit
organizations should be to make their efforts less
and less necessary over time. They should work
toward the reduction of handicapping forces—
e.g., physical and attitudinal barriers to mobil-
ity, transportation, employment, education, and
training. This perspective on the part of organi-
zations should then lead them to identify,
generate, and disseminate data not only for their

own immediate, program-related uses but also for
the purposes of reducing barriers and involving
others in the effort, such as private firms. This
implies, for example, that the Social Security Ad-
ministration may want to identify areas, and col-
lect data about them, where the need for income
maintenance and health care resources could be
reduced due to the lessening of handicapping ele-
ments. Similarly, the National Institute of Han-
dicapped Research could decide to include, to a
much greater extent than at present, the data

needs of manufacturers and marketers of disabil-
ity-related products in the agency’s own design-
ing of data collection efforts.

PLANNING AND EVALUATING REHABILITATION SERVICES

Before technologies to eliminate or reduce dis-
abilities and handicaps can be appropriately ap-
plied to an individual, that individual must be
identified and an assessment made of the nature
and extent of the individual’s abilities and disa-
bilities. Only then can services be planned, and
only in the context of that information can later
evaluation of outcome take place. Similarly, only
when the service and other technological needs
of a population have been assessed can informed
planning of resources be accomplished.

The processes in place to do this identifying,
planning, and evaluating, as discussed in chapter
3, suffer from various shortcomings. Their sub-
stantial, though not complete, reliance on cate-
gorical definitions of disabilities has been men-
tioned above. As the chapters of Part Two will
cover, the “need” for technology is most often
based on needs of disabled persons as perceived
by professionals or program administrators in-
stead of on a blend of the disabled person needs,
desires, and capabilities, as identified with the full
participation of the disabled person or a repre-

sentative. This situation not only detracts from
the process of applying individual technologies
but also makes it more difficult to allocate re-
sources at individual, programmatic, and societal
levels.

There is great potential for improving this situa-
tion through the use of the individualized plans
required under programs for education, develop-
mental disability, and vocational rehabilitation.
Techniques for creating and carrying out such
plans do not, however, appear to be well devel-
oped. Nor does adequate effective effort seem to
be devoted to making those planning opportu-
nities work.

At the Federal level, OTA finds an apparent
lack of attention, and a definite lack of signifi-
cant funding, given to the use of management in-
formation systems based on data from individ-
ualized plans. Such information systems could be
used to generate data that could be used in plan-
ning, evaluating, and modifying programs.
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Technology and Its
Appropriate Application

Man is a tool-using animal . . . Without tools he is nothing, with tools he is all.

—Thomas Car/y/e
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5 9
Technology and Its

Appropriate Application

INTRODUCTION

Policies in the disability area must take into ac-
count large numbers of technological possibilities,
organizational factors, resource allocation de-
mands, and competing levels of decisionmaking.
OTA finds that an approach that helps to struc-
ture analysis and decisionmaking is needed to
fulfill the goal of matching the technology needs
of disabled people with the ability to develop and
deliver the needed technology. The idea of match-
ing technologies to users and to delivery capabil-
ities is one of the two principles that guided the
OTA study. A concept of “appropriate technol-
ogy“* is one of the necessary conceptual bases for
an examination of policies related to technology
and disabled people.

‘It I\ ]mportant  (()  remember that, as the text of this chapter points
(~{]t,  OTA  u s e s  t h e  term ‘‘approprva te technol  Ogv  ” to reter t ()
t(,( hno]ogl,”  that Ij ~~~ve]ope~  or dddpted  in re~ponw>  t () the needs,
desl  rt,i, arid cdpab] 1 I t ies of dI  sabled people  and a;)~~ll~,li  i~)~;jr ( ~~  ~r i-
utclv Thl> concept  ~houlci n o t  be c ont uwd w]th t h e  ‘\mall  i s

TECHNOLOGIES AND DISABLED

Technology in its broadest sense is the applica-
tion of an organized body of knowledge to prac-
tical purposes. This definition encompasses phys-
ical objects, such as wheelchairs or subway ele-
vators, and also processes, such as vocational re-
habilitation or reimbursement systems—in short,
a tremendously varied and complex collection of
society’s tools. A full study of “technology and
disabled people” would in effect be a study cover-
ing nearly all issues related to disabilities and
handicaps, an impossible task. For the purposes
of this study, OTA accepts the broad definition
of technology as valid, but primarily will focus
on technologies designed for and used by individ-
uals with the intent of eliminating, ameliorating,
or compensating for (bypassing) one or more

The second principle is one of matching deci-
sionmakers’ resource capabilities to their alloca-
tion goals. Despite the many problems associated
with the processes of developing technologies for
disabled persons, a perhaps more critical problem
lies in the reaction of society and its institutions
to existing technological capabilities. This coun-
try’s ability, imperfect as it is, to deliver technol-
ogies is running ahead of decisions about what
ends society seeks through technology, about who
shall receive technologies that already exist, and
about how those technologies will be provided
and financed.

beautiful” intermediate technology movement, although there .]rt,
important similarities. “Appropriate technology, ” to OTA,  ma, I>,
complex or simple, expensive or i nexpen 51 ~’[, t<lscina  ting or mun -
dane appearing. The key is whether it mclt( he~ the situation of use.

PEOPLE

functional limitations of individuals as opposed
to populations. Elevators in subway systems, for
example, are not designed to address the needs
of specific individuals but instead are oriented to
“populations. ” Thus, this study focuses on what
are sometimes called personal assist (or assistive)
devices and services.

Drugs and medical devices are clearly within
this study’s boundaries. So, too, are Autocom
communications devices, modifications of auto-
mobiles and vans, employment technologies (in-
cluding training and skills counseling), and special
typewriters. The working definition, however,
eliminates or reduces in emphasis technologies
designed to address population-oriented needs.

51



52 ž Technology and Handicapped People

Examples of such technologies are transfuses,
transportation systems, education systems as a
whole, or systems of providing rehabilitative
therapy.

This leaves a set of technologies in the middle–
those that are established and operated for groups
of disabled people and yet are oriented to indi-
viduals. An example of this form of technology
is “sheltered employ merit.” Other examples are
education programs designed to provide appro-
priate educations to individuals (as opposed to en-
tire systems of education, as noted above), voca-
tional counseling programs, and centers for in-
dependent living. There was no clear-cut way to
decide whether to include such technologies.
Therefore, technologies of this sort were con-
sidered individually and in most cases were in-
cluded in at least the research phases of this study.

The three classes of technologies for disabled
individuals presented above form one possible
taxonomy or method of classifying technologies.
Others, however, are also necessary. One method
is to classify technologies by their broad goals.
OTA used the following scheme:

● communication ●

● sensory input ●

● mobility
● manipulation (of  ●

objects)

education
security (physical,
psychological)
health (medical
care)

●

●

●

employment (for
activity, satisfac-
tion, livelihood)
social interaction,
recreation
daily living (e.g.,
shelter)

The items on the left are more basic goals; those
on the right are broader goals, One way to view
technology is as a method of enhancing the abil-
ity goals on the left in order to accomplish goals
on the right.

The usefulness of a taxonomy lies in its ability
to guide the development of further sets of goals
for the development and evaluation of technol-
ogies. If one knows the human need that a tech-
nology is designed to address, one has identified
the broad goal of the technology. The subsequent
process is one of refining the statements of func-
tional goals of the technology to arrive at out-
come measures that can be used for development
and e.~aluation.  Wheelchairs are obviously in-
tended to fulfill the primary need for mobility.
An evaluation of wheelchairs, however, should
be based on criteria that take into account the sec-
ondary functions for which mobility is necessary.
For example, reliability of wheelchairs and ease
of service are important evaluation criteria when
travel to and use in employment is viewed as one
of that technology’s functions.

APPROPRIATE APPLICATION OF TECHNOLOGY

By using the terms “appropriate technology”
or “appropriate application of technology, ” OTA
is not necessarily referring to the “intermediate
technology” or “light capital technology” move-
ments, although the background of those move-
ments has many elements in common with the
OTA use of the term. Appropriate application
does not require that a technology be simple or
that it be inexpensive, only that it be suitable for
the intended effects and that it take into account
any constraints, such as the resources available.

Appropriate technological use for even a single
individual may span the full range of cost and
complexity possibilities. For example, one person

might need a complex, $3,OOO microcomputer-
based, voice-synthesizing communications device;
a $3OO manual wheelchair; attendant care for cer-
tain periods of the day; and relatively simple and
inexpensive aids such as special eating utensils and
a pole with a “velcro” attachment for retrieving
fallen keys from the floor.

Appropriateness cannot be defined until and
unless its context is specified. That context will
always involve value, as well as technical, con-
siderations. Thus, a technology may be consid-
ered appropriate when its application is: 1 ) in reac-
tion to or in anticipation of defined goals relating
to problems or opportunities, 2) compatible with



constraints, including resource constraints, and
3) results in desirable and sufficient outcomes with
acceptable negative consequences or risks to par-
ties at interest.

There are, logically enough, degrees of appro-
priateness. The most appropriate technology in
a given situation is one that provides the greatest
ratio of desirable outcomes to negative effects and
resources consumed, providing that outcomes and
consequences have been defined and are of suffi-
cient value as judged by appropriate parties at
interest.

“Appropriate parties at interest” introduces an
involved concept, one that is extremely sensitive
as well. An “appropriate party at interest” is one
who has a stake in the development and use (es-
pecially as regards outcomes) of technologies for
people with disabilities. The primary party is the
disabled individual or population. But the rele-
vant set of parties will vary from situation to sit-
uation. Disabled individuals affect or define the
appropriateness of technology not only by their
judgments of outcomes, but also by their judg-
ments on the worth of those outcomes in relation
to resources required (especially when they will
personally allocate those resources).

Other parties at interest include parents and
family members; physicians and other health pro-
fessionals, vocational counselors, biomedical re-
searchers, electronics scientists, and other R&D
people; the public at large; governmental and pri-
vate policy makers; voluntary health and social
organizations; industry; school systems; insurance
companies; and many other groups. All these peo-
ple and groups provide definitions of “appropri-
ate” from their perspectives. It is their values and
goals that give meaning to the appropriate appli-
cation of technology.

Attention to the concept of appropriate tech-
nology and the attendant role of parties at interest
serves to put policies regarding the development,
evaluation, diffusion, and use of technologies into
perspective. One line of reasoning, for example,
is that a technology should not be developed sim-
ply because a researcher finds it a fascinating chal-
lenge. Although this argument is a strong one, it

ignores the many substantial contributions made
by research that was seen as unrelated to its even-
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tual uses. Thus, the difficult but necessary ap-
proach is placing policy decisions into perspective
—trying to find an appropriate balance between
practical directed research and research with a less
visible connection to near-term applications. Nor,
for example, should society expect disabled per-
sons to use a technology that is not compatible
with their needs, desires, and capabilities.

The expansion of an appropriate technology ap-
proach from a concept to a framework that can
be used to analyze questions of legislative and
regulatory policy, resource allocation, and general
decisionmaking  will be a difficult and frustrating

task. Such an approach, however, holds great
promise for the goal of developing a more coher-
ent and efficient set of policies, especially in an
era of increasingly constrained resources.

It is possible to state some of the critical ele-
ments that will have to be taken into account.
That is, some of the elements that can be used to
structure decisionmaking or analysis can be sug-
gested. Paramount among these is the forced, ex-
plicit identification of parties at interest, positive
and negative outcomes relevant to each such par-
ty, resources needed or consumed, conflicts
among parties at interest in terms of desirability
of various outcomes, methods of compromise or
reconciliation between the various parties, and the
differing motives and goals of the parties.

The development of methods for assuring ap-
propriate development and use of technologies im-
plies the importance of a coordinated and coher-
ent system for:

●

●

●

●

●

●

●

involving the potential users and their asso-
ciates in all the steps possible—from identi-
fication of needs, to design of the technol-
ogy, to evaluation of the resulting technol-
ogy;
identifying functional limitations of poten-
tial users;
identifying individuals with limitations;
identifying the need for technological aids to

eliminate or reduce limitations;
specifying the goals sought for technology
before design begins;
identifying existing technologies that may
provide such aid;
conceiving, designing, and developing new



54 ● Technology and Handicapped People

●

●

●

●

●

technologies or modifications in existing tech-
nologies to provide such aid;
conceiving, designing, and developing the
necessary training programs, support serv-
ices, financial services, and information dis-
semination services to allow the appropriate
use of any such technologies;
being aware of attitudes and values that facil-
itate or hinder the application of technolo-
gies;
being aware of statutes or regulations, or
needed changes in statutes or regulations,
that will affect the success of the application
of the technologies;
eliminating or reducing marketing, especially
financial, hindrances to successful applica-
tion of the technologies;
evaluating, prospectively to the maximum
extent feasible, the safety, efficacy, sufficien-
cy, quality, costs and other implications of
the technologies;

●

●

●

If

considering the application of any such tech-
nologies in relation to the many other types
of technologies to be used by the individuals
and the range of life functions to be per-
formed;
conducting followup evaluations to deter-
mine: 1) actual v. predicted performance and
benefit of the technologies, and 2) whether
any modifications or adjustments are needed
to better match the goals; and
sharing successful efforts with other poten-
tial users of the technologies.

such a framework can be developed (and it
need not be a quantitative one; identification of
critical factors and subsequent qualitative analysis
may be sufficient for many aspects of decisions),
then analysis of costs and benefits can be better
accomplished at the varying levels of the individ-
ual, program, and society.

SOME SUGGESTED ELEMENTS TO STRUCTURE A FRAMEWORK

The key to appropriate application of technol-
ogies lies in finding a fit, which will always in-
volve tradeoffs, between: 1) the needs, desires,
and capabilities of users and other relevant par-
ties, and 2) the costs, risks, and benefits of tech-
nologies. Based on the conceptual and system fac-
tors presented above, this section lists factors that
might be part of a policy approach to increasing
the appropriateness of technologies. The informa-
tion to be presented is not intended to be a defin-
itive analytical framework. Instead, it is intended
to provide examples of the types of considerations
that would have to be used in the structuring of
any such analytical approach, Also, it is impor-
tant to remember that no framework is a solu-
tion; it will at the most be an organized method
of structuring policy and technological problems
and decision processes.

Specifying the Decision Perspective

Analysts, those supporting or funding the anal-
ysis, and decisionmakers  must decide clearly the
perspective from which the analysis is to be done
—i.e., the decision to be made might be an indi-

vidual one, a program-oriented one (e. g., Medi-
care), a geographic or regional one, or a societal
one, If the decision and analytical perspectives are
societal but not concerned with specific technolog-
ical applications, a resource allocation frame-
work, as discussed in chapter 11, would also be
very important, Specifying the decision perspec-
tive is necessary before decisions can be made
about the range of costs, risks, and benefits to be
considered in the analysis. It also affects the rel-
ative weight to be given to the various parties at
interest,

Specifying the Range of Relevant
Decision makers

This step also influences the analytical focus.
It is particularly critical when a societal perspec-
tive is to be used, Even when an individual per-
spective is relevant, however, the task is difficult.
Besides the individual directly involved, there may
be other important decisionmakers: parents,
counselors, physicians, insurance companies,
teachers, social workers, and so on. The follow-
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ing steps should be examined from the viewpoint
of each of the relevant decisionmakers.

Explicitly Stating the Goals for the
Use of Technology

What are the goals and objectives of each of
the parties affected by these decisions? These must
be stated explicitly because they will very often
be different, usually competing, depending on the
relevant party. Successful tradeoffs can only be
made when there is an open admission and ex-
amination of conflicting desires with regard to the
technology’s application. For each goal: How was
it set? Based on what information or data? What
is the quality of such information? When goals
are based on different data about the problem to
be addressed, the desired objectives to move to-
ward, and the interventions that will bring about
such movement—and when goals of various rele-
vant parties are in conflict—what is the relative
quality of the different data? And how can dif-
ferences in data be reduced or eliminated? When
information gaps are present, how can the needed
information be collected or acquired? Who will
do so, in what ways, and with what support or
funding? Are goals and progress toward them
measurable? Will the evaluation information be
in a form that will allow modifications in the in-
terventions being used? Who will monitor prog-
ress and be responsible for reporting it to relevant
parties?

Specifying Needs, Desires,
and Capabilities

This step primarily applies to the direct party
at interest—the disabled individual or discrete
population. The need for a technological interven-
tion must be assessed. The disabled person must
either specify the need or be extensively consulted
in its specification. Need should be expressed in
terms of minimal functional levels required to per-
form tasks—the “threshold” standard. In addition,
however, the desires (goals, aspirations) of the
parties must be taken into account, as should the
capabilities of the parties to effectively and effi-
ciently use the intervention. Whereas it is most
common to specify the need for a technology
based on a problem definition, this step assumes

that a blend of needs, desires, and capabilities
must be explicitly identified, The needs, desires,
and capabilities of other relevant parties besides
the disabled individual or population must also
be considered. (An example is the case of teachers
who must implement provisions of the Education
for All Handicapped Children Act. )

Identifying the Full Range of
Possible Technological Options

An attempt should be made in this step—at
least at first—to identify as broad a range of tech-
nological options as feasible. Information on pos-

sible technological applications should be com-
bined with information based on goals and on
needs, desires, and capabilities. This step involves
consulting with other disabled individuals, ident-
ifying technologies used in the past, and obtain-
ing information from professional sources, data
banks (ABLEDATA, etc.), advocacy groups,
Government agencies, trade journals and news-
letters, manufacturers, etc.

Identifying and Analyzing
Characteristics of Technologies

For each of the technologies considered to be
potential interventions, the following types of
information should be analyzed.

●

●

●

●

●

●

●

●

●

its availability;
its simplicity of operation;
its initial cost, including installation if applic-
able;
its reimbursement or financing status;
its future adaptability (add-ens, cost, flexi-
bility);
its repair record (including ease and time);
the extent and quality of performance or
evaluation data;
its cost of operation, if any; and
its ability to provide desired functions to the
necessary level.

These are examples of characteristics; others
certainly can be added to the list. For each tech-
nology, the traits above should be compared to
the following characteristics of the potential users
and their needs, desires, and capabilities. Again
the list is illustrative, not exhaustive.
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●

●

●

●

●

●

●

●

●

●

●

●

the functional limitations of the user.
the physical and mental capabilities of the
user to apply the technology;
the user’s affinity or preference for the vari-
ous types of technology (e. g., computers, or
power assists);
the user’s desire for independence;
age, sex, and other demographic character-
istics of the user;
the physical location of the user—geograph-
ic and environmental;
type of transportation services available;
the occupation or potential occupations of
the user;
the vocational and avocational aspirations
of the user;
income or other funds available;
any ways in which the above characteristics
might change over time; and
the specific performance level requirements
of the activity/environment in which the in-
dividual will be involved.

The discussion above has focused on the indi-
vidual. No matter what the decision and analyti-
cal perspectives are, the need for the information
above will still usually apply. If the decision per-
spective is other than the individual’s, however,
the information outlined above may have to be
supplemented by similar information on the char-
acteristics of the new decisionmaker. Information
on desires and resources available will be especial-
ly critical.

Selection of the technological intervention to
be applied can then be based, in part, on com-
pleting the above steps for each technological pos-
sibility. “In part” is highlighted because decisions
will rarely if ever be based entirely on the results
of analysis, no matter how informed or structured
the process of analysis and decisionmaking has
been. Structure informs, and ideally improves, the
decision; it does not and should not make the
decision.
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Research and Development;

Indeed, what is there that does not appear marvelous when it comes to
our knowledge for the first time? How many things, too, are looked upon as
quite impossible until they have been actually effected?

—Pliny the Elder
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Research and Development
.

INTRODUCTION

“Research, development, and diffusion” is a
shorthand phrase for a diverse and complex proc-
ess of creating, producing, and delivering tech-
nologies. The research and development (R&D)
system is an intricate arrangement of public and
private organizations. These include Federal,
State, and local governments; individuals; com-
panies; universities; and a host of other partici-
pants.

The research, development, and diffusion of
technologies for disabled people covers an ex-
tremely broad range of conditions. The National
Institute of Handicapped Research (NIHR), for ex-
ample, includes the following in its research plan:
mental retardation, mental illness, and physical
disabilities—i. e., paraplegia, arthritis, sensory
deficits (blind, deaf, deaf-blind), epilepsy, heart
disease, cancer, stroke, amputations, multiple
sclerosis, cerebral palsy, muscular dystrophy, os-
teogenesis imperfect, spina bifida, cystic fibrosis,
chronic respiratory dysfunction, specific learning
disabilities, and many other categories (52).

Each of these conditions alone could easily con-
sume a major part of the research attention of the
agencies involved in this area. The research task

is further complicated by the varying severity of
disabilities present in the population. Between the
individuals of near “typical” functioning and those
with extremely severe disabilities are the major-
ity who require widely varying amounts of as-
sistance, either social or technological, to perform
various life functions.

Furthermore, there are thousands of specialized
technologies to assist disabled individuals. Such
technologies range in complexity from $25,000
computerized reading machines for blind people
to $3 specially designed utensils for easier grip-
ping. In addition to devices for the individual,
technologies include “system” technologies that
make public transportation, buildings, and com-
munication networks more easily accessible.
“Service” or process technologies are equally

diverse. Programs to assist disabled people include
rehabilitation therapy provided by health care or-
ganizations, job counseling, sheltered workshops,
independent living centers, traditional medical
care, income assistance, and a number of other
services. Disability-related research encompasses
all of these diverse and interlocking technologies,

CURRENT

The Federal

ACTIVITIES

Role in R&D

AND PROGRAMS

ducted by Richard LeClair of NIHR estimates the

Funding Levels of Disability-Related R&D
amount spent in fiscal year 1979 to be about $66
million (126). A breakdown of the survey and the

The amount of funds devoted to R&D in the
disability area is quite small in comparison to the
number of people affected, the complexity of the
research problems involved, and the total health
care R&D budget. A recent White House study
estimated that approximately $40 million to $50
million was spent annually by Government agen-
cies responsible for various forms of disability-
related research (181 ). A more current survey con-

agencies involved is presented in table- 1.

An important addition to the research more tra-
ditionally thought of as disability related is the
general research of the National Institutes of
Health (NIH). Much of NIH’s research aims at
preventing, treating, or diagnosing the diseases
and conditions that directly or indirectly contrib-
ute to disabilities. The expenditures and resource
allocations of NIH—especially those of the Na-

5 9
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Table 1 .—Science Information Exchange Grants Awarded for Disability-Related Research
by Federal Agencies, Fiscal Year 1979

Vocational/
educationaI

- . . . .- —. - --- ---
Oflice of special education. .
Veterans Administration. ...
National Institutes of Health .,
Department of Commerce,
National Institute of Handi-

capped Research . . . . . . . .
National Science Foundation .
D e p a r t m e n t  o f  D e f e n s e ,
Department of Agriculture ., . .
Bureau of Occupational and

A d u l t  E d u c a t i o n  .
D e p a r t m e n t  o f  L a b o r .
Social Security

Administration . . . . . . . . . . . .
Health Care and Financing

Administration . . . . . . ...
Department of Transportation
Smithsonian Inst i tu t ion . ,
Department of Justice. . . . .
Department of Housing and

Urban Development .  . . .

Totals . . .

$4,255,550
—

50,000
—

1,532,358
—
—

50,000

540,049
50,000

—

—
—
—
—

—

$6,487,957

Management/ Physical
service restoration Behavioral/ Rehabilitation
delivery (medical) social engineering

$ 1,949,207 $  2 . 5 5 1 . 9 9 3
400,000
321,404

—

9,346,536
59,000

—
50,000

—
100.000

100,000

—
300,000

50,000
246,580

—

1 ,550; 000
7,660,022

—

7,976,239

$1,071,609
750,000

3,024,373
—

3,879,114

50,000

— —

37,436

$ 781,372
3,886,011
1,039,165

160,000

9,465,753
1,941,000

183,331
—

.
—

—

38,000
238,037

—
—

500,000

$12,922,727 $19,288,254 $8,762,532 $18,232,669

Total

$10,619,731
6,586.011

12,094,964
160,000

31,700,000
2,000,000

183,331
100,000

540,049
200,000

100,000

75,436
538,037

50,000
246,580

500,000

$65,694,139
NOTE These figures are wlthln  10 to 20 percent of the actual expenditure levels Differences in deflnltlons, account Ing procedures, etc al I con t r[ but e 10 varlat ions I n

estimates

SOURCE. Richard LeClalr,  National Institute of Handicapped Research

tional Institute of Arthritis, Diabetes, and Diges-
tive and Kidney Diseases; the National Eye Insti-
tute; the National Institute of Neurological and
Communicative Disorders and Stroke (NINCDS);
the National Institute of Child Health and Human
Development; and the National Institute on Aging
—and of the Alcohol, Drug Abuse, and Mental
Health Administration within the Department of
Health and Human Services (DHHS) all play a
role in research aimed at lessening the incidence
and severity of physical and mental conditions
present in the population as a whole and in the
population of disabled individuals specifically.
Even if a more inclusive definition of disability-
related research is used, the total Federal level of
involvement is still rather small compared to
health care expenditures in general, health care
research efforts, and money spent on transfer pro-
grams for disabled people. Figure 2 and table 2
illustrate these comparisons. Note that if figure
2 were drawn to scale, the amount for disability-
related research could not even be seen.

The Federal Government is responsible for an
estimated 66 percent of all health research in this

country (163). As a result, the Federal Govern-
ment is the major force in setting research pri-
orities for health care research in general and also
for disability-related research. The figure and
tables mentioned above help provide an overview
of the Federal R&D effort and the complex net-
work in which biomedical, health care, and dis-
ability-related research exist. They also provide
an indication of the general direction the Federal
Government has established for the national re-
search effort.

The Federal Government’s Involvement
in Disability-Related R&D

The official role of the Federal Government in
vocational rehabilitation, prosthesis research, and
other disability-related research dates back to the
1930’s and 1940’s. The presence of the Federal
Government as a purchaser of devices to aid dis-
abled people reaches back even further to the
years following the Civil War (210). Much of the
groundwork for the current system of rehabilita-
tion research was laid in the 1940’s by the National
Academy of Sciences and the armed services in
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Figure 2.— A Comparison of Public and Private
Expenditures for Health Care, Transfer Payments to

Disabled People, Health Care Research, and
Disability-Related Research, Fiscal Year 1979

$212.2

40-50%.
of total

Figures In billions of
dolIars

Private —

Public —

(Not drawn to scale)

?

$35.6
?

?

$7.1

Total health Transfer Health care Disability.
care expenditures payments to research related
(public and disabled research
private) people

SOURCE Office  of Technology Assessment

response to the postwar needs of veterans. A large
share of the initial research was conducted by the
Department of Defense (DOD) and the Veterans
Administration (VA) on prosthetic devices. Pros-
thetics research, along with an expanded focus on
other areas of disability-related research, still con-
tinues in the VA system. The present day Reha-
bilitation Services Administration (RSA) had its
beginning as the Office of Vocational Rehabilita-
tion within the then Department of Health, Educa-
tion, and Welfare (DHEW) in the early 1950’s
(210). Since these early efforts, the range and
depth of the Federal initiative have expanded
markedly. In addition, this area of R&D has
steadily gained increased attention and recogni-
tion by the Federal Government over the years,
though it remains small in comparison to the im-

Table 2.— National Funding for Health R&D, 1980
(millions of dollars)

Total funding . . . . . . . . . . . . . . . . . . . . . . . $7,891’
Government:

Federal . . . . . . . . . . . . . . . . . . . . . . . . 4,723
State and local . . . . . . . . . . . . . . . . . 455

Industry . . . . . . . . . . . . . . . . . . . . . . . . . 2,391 b

Nonprofit organizations . . . . . . . . . . . . 322b

alnClu&~ expenditures  for drug r~search
b Estimates

SOURCE Office  of Program Plannlng  and Evaluation. National Ins!(tutes  of
Health

mensity of the problems involved. The private
and nonprofit sectors of our society have also
become increasingly involved in disability-related
products and services. These two areas are ex-
amined more closely later in this chapter.

Earlier, in table 1, Federal spending levels were
used to illustrate the level of Government involve-
ment in disability-related research. * Naturally

enough, levels of spending correlate very closely
with levels of involvement and commitment to
research. With research budgets as the measur--
ing stick, four organizations stand out prominent-
ly: the Office of Special Education (OSE), VA,
NIH, and NIHR. The National Aeronautics and
Space Administration (NASA) is also involved in
this area as a result of technology transfer efforts
stemming from its primary aeronautical and space
mission.

The Interagency Committee for Handicapped
Research is responsible for reviewing proposed
research projects and for identifying areas that
overlap with ongoing projects. The committee
must include the Director of NIHR and represent-
atives from RSA, NASA, NIH, the Department

● There is a lack of consistent definitions for the terms rehabilita-
tion research, handicap-related research, biomedical research ap-
plied to the disabled, and similar terms. Each term means something
different to different people, and they carry different connotations
and emotional undertones. Often, definitions of research in this area
primarily include the rehabilitation engineering efforts (hardware-ori-
ented) efforts of the VA, NIHR, NASA, and NSF. Other definitions
expand the hardware orientation and include the services and meth-
ods efforts of various organizations; for example, OSE or NIHR’s
research training centers. Still others include the biomedically
focused efforts of NIH, or the "systems” research of the DOT and
so on, A large number of agencies  and organizations  do some amount
of research, most of which is narrowly focused in rather special-
ized areas. These efforts are included in some definitions and ex-
cluded from other.
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of Transportation (DOT), the National Science
Foundation (NSF), VA, and the Department of
Education (DOE). A member of the National
Council on the Handicapped also sits on the com-
mittee. Representatives from the nonprofit and
private sectors are also included.

Another mechanism that NIHR and other Fed-
eral agencies involved in this area use is the In-
teragency Committee on Rehabilitation Engineer-
ing. This working group, composed of represent-
atives from NSF, the National Council, the Na-
tional Bureau of Standards (NBS), NASA, VA,
NIHR, the Department of Housing and Urban De-
velopment, DHHS, DOT, NINCDS, and the
Senate Committee on Labor and Human Re-
sources, has been meeting for the last 5 years. It
was instrumental in the development of NIHR’s
Long-Range Plan.

National Institute of Handicapped Research.—
NIHR, a major source of disability-related
research funds, is an “old” program with a new
name and a new location. The Rehabilitation,
Comprehensive Services, and Developmental Dis-
abilities Amendments of 1978 (Public Law 95-602)
removed the engineering and training programs
previously administrated by RSA in DHEW and
placed them, as NIHR, in the newly reorganized
DOE under the Office of Special Education and
Rehabilitative Services, along with the re-
structured RSA.

NIHR was a response to a need for a central-
ized and more visible focus on rehabilitation
research and engineering. The agency was given
the mandate to establish a comprehensive and co-
ordinated approach to the development of a re-
habilitation research program. It was also charged
with facilitating the dissemination of information
concerning developments in rehabilitation pro-
cedures and devices to professionals and disabled
individuals. In addition, NIHR was directed to
help improve the development and distribution
of technologies to disabled people and to increase
the scientific and technical base currently existing
in the area (10).

NIHR has an extensive mandate considering its
size and funding levels. Its fiscal year 1981 budget
is $35 million. Its closest competitors for research
funding are NIH, OSE, and VA, all of which have

smaller research budgets directed toward disabil-
ity-related research.

NIHR has developed a number of mechanisms
to implement its congressional mandates. To ap-
proach the critical research issues confronting
disabled people, it has developed a three-step
process (52): 1) identification and establishment
of priorities for research programs for the applica-
tion of technology to the needs of disabled in-
dividuals; 2) development of the technologies that
have been identified; and 3) evaluation, verifica-
tion, and demonstration of the research results
and the dissemination of information and tech-
nology to the rehabilitation practitioners.

From this process, NIHR has developed a re-
search plan that it has stated in terms of categories
of “needs.” Each of the general areas of need is
further subdivided by functional categories and
then once again divided by disability group. These
categories are also examined and divided accord-
ing to age categories, severity of disability, and
so on. The general functional areas of research
needs, with specific examples, that NIHR has iden-
tified are the following (52):

●

●

●

●

●

•

●

Mobility: locomotion, wheelchairs, personal
licensed vehicles, and public transit.
Housing: accessibility (architectural barrier
removal), and appropriate fixtures and fur-
niture.
Communication: reception and expression of
information (interpersonal communications
in person and through telecommunication
and access to stored information).
Function/physical restoration: orthotics,
prosthetics, functional electrical stimulation,
tissue mechanisms (e.g., pressure on tissue),
biomechanics (joint replacement), surgical
procedures and equipment (therapeutic), sen-
sory stimulation substitutes, and diagnostics.
Education: specialized equipment (equipment
for delivery of services for diagnostics, and
for therapeutics).
Employment: job station adaption, job mod-
ification, specialized equipment, and physical
adaption for work.
Recreation/physical education: specialized
equipment.
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• Activities of daily living: environmental con-
trol systems, medical self-care (monitoring
of one’s condition and progress), feeding and
hygiene devices.

NIHR translates these research goals and needs
into practice via: 1) rehabilitation research and
training centers (RTCs), 2) rehabilitation engineer-
ing centers (RECs), 3) spinal cord injury rehabilita-
tion centers, 4) centers for deaf-blind youths, and
5) coordination with the international rehabilita-
tion research centers (55). A breakdown of the
budget levels and grant allocations that NIHR
devotes to these various areas is shown in figure 3.

The RECs grew out of the major research and
training programs in prosthetics and orthotics at
RSA and its predecessor agencies. The REC ap-
proach was initiated in the early 1970’s and was
designed to encourage the application of technol-
ogy to improve the quality of life of physically
disabled people. This goal was to be reached by

Figure 3.— NIHR Grant Allocations
Fiscal Year 1979

Discrete
grants
(24 percent)

by Program,

RRRI
(2 percent)

INT’L
(4 percent)

REC
(21 percent) .

 R T C
(47 percent)

NARIC’ \
(O 3 percent) RUL (1.5 percent)

Key

INT’L — In ternat iona l  centers  and programs
NARIC — Nat iona l  Rehabl l l ta t lon In format ion Center
REC — Research engineer ing centers
RRRI — Regiona l  rehab i ( l ta t ion  research Ins t i tu tes
RTC — Research and training centers
RUL — Research u t i l i za t ion laborator ies

SOURCE NIHR research and demonstration grants awarded [n fiscal year
1979

combining medicine, engineering, and related
sciences to form a coherent and total rehabilitation
effort (51). Since 1971, 12 RECs have been estab-
lished in the United States, with three additional
collaborating centers overseas. Each center has its
own research agenda, developed within the gen-
eral context of NIHR’s long-range research plan.

NIHR also funds a number of other centers that
address a range of disability-related issues. Among
these are 21 RTCs: 11 medical RTCs, three men-
tal retardation rehabilitation RTCs, three voca-
tional rehabilitation RTCs, two deafness rehabil-
itation RTCs, a blindness rehabilitation RTC, and
a mental health rehabilitation RTC. These centers
pursue research that deals with problems pertain-
ing to employment, living skills, rehabilitation
personnel training programs, discrimination, serv-
ice delivery models, consumer involvement, etc.
In addition to supporting research on the topics
just mentioned, RTCs have responsibility for con-
ducting training programs for rehabilitation and
health care professionals.

The legislation that created NIHR also estab-
lished a formal mechanism for setting research pri-
orities and for coordinating activities among the
various agencies that support disability-related
research. The 15-member National Council on the
Handicapped, for example, is to perform the fol-
lowing tasks (10):

●

●

●

●

●

establish general policies for, and review the
operation of, NIHR;
provide advice to the Commissioner with re-
spect to the policies and conduct of RSA;
advise the Commissioner, the appropriate
Assistant Secretary, and the Director of
NIHR on development of programs to be
carried out under the Rehabilitation Act, as
amended;
review and evaluate on a continuing basis
all policies, programs, and activities
concerning disabled individuals and persons
with developmental disabilities conducted
or assisted by Federal departments and agen-
cies in order to assess their effectiveness in
meeting needs;
make recommendations to the Secretary, the
Commissioner, and the Director of NIHR
respecting ways to improve research
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●

concerning disabled individuals, and the
methods of collecting and disseminating the
findings of such research and to make
recommendations for facilitating the im-
plementation of programs based on such
findings; and
submit annually a report to the Secretary,
Congress, and the President containing:
a) a statement of the current status of
research concerning disabilities in the United
States; b) a review of the activities of RSA
and NIHR; and c) such recommendations
concerning (a) and (b) as the council con-
siders appropriate.

Since the National Council was not appointed
and confirmed until September 1980, it has only
begun its work. Its first task was a review and
revision of NIHR’s 5-year plan.

Veterans Administration. -As mentioned ear-
lier, VA has been involved in disability-related
research since the late 1940’s. For many years, VA
was the primary supporter of federally sponsored
research in this area, especially in the field of pros-
thetics research. Since 1947, VA has spent over
$25.5 million on prosthetics research alone, not
including the money devoted to the support of
the VA Prosthetics Center on the VA Research
Center for Prosthetics in New York City (152).
In the last few years, VA has expanded its dis-
ability-related research focus to include a broader
range of areas. The establishment of the Rehabil-
itation Engineering Research and Development
(RER&D) program is the VA’s response to the in-
creased research and service needs of the veteran
population and of disabled people in general.

The VA health care system is the largest health
care delivery organization in the Nation. It en-
compasses 172 medical centers, 100 nursing
homes, 16 domiciliaries, and 229 outpatient
clinics. VA employs the full-time equivalent of ap-
proximately 181,440 physicians, dentists, nurses,
and administrative and support personnel (218).
Further, there are an estimated 28 million veterans
over age 40 who are eligible for health care serv-
ices should the need arise (151). VA presents a
unique example of a system that includes the con-
tinuum of clients, needs, facilities, money, per-
sonnel, and the mandate to develop, deliver, eval-

uate, and support a full range of technologies and
services to disabled individuals. It also provides
an excellent setting for the evaluation of medical
technologies. Neither VA, the private sector, nor
any of the other Federal agencies has made much
use of this system for such evaluation. The serv-
ice aspects of the VA system are discussed in
greater detail later in chapter 9.

VA has three centers that perform or support
varying types of rehabilitation R&D. One, the VA
Prosthetics Research Center in New York City,
is organizationally separate from the RER&D pro-
gram. The two other centers are directly tied to
the VA RER&D program: one located in the Palo
Alto VA Medical Center in California, and one
in the Hines VA Medical Center in Chicago. The
RER&D program is also establishing university-
affiliated research engineering programs to help
support qualified engineering graduate students
and faculty who undertake rehabilitation engi-
neering projects (37). The thrust of this program
is twofold: 1) to interest engineering students in
rehabilitation engineering (a critical shortage of
trained rehabilitation engineering professionals
exists in this country*); and 2) to infuse new ideas
and concepts into the VA RER&D program by
having a flow of information on program needs
and possible solutions between academia and VA.
In addition, the RER&D program supports inves-
tigator-initiated projects, both intramurally and
extramurally, that are outside the efforts of the
two RER&D centers. With the strengthening of
in-house capabilities at the RER&D centers and
in the university-affiliated programs, however, it
is moving away from extramural support.

The RER&D program is a result of the increased
focus on rehabilitation research and engineering
needs at VA and at the national level in general.
In 1973, this program was separated from the gen-
eral R&D efforts of VA and given the mandate

*In 1976, a workshop held at the University of Tennessee recom-
mended that a master’s degree in rehabilitation engineering be estab-
lished for qualified engineers and that it include training in com-
puter science, anatomy, clinical medicine, and appropriate engineer-
ing disciplines. These recommendations were made with the follow-
ing factors in mind: 1) there are currently (in 1976) only 50 individ-
uals designated and functioning as rehabilitation engineers; 2) the
current estimated need is for 250 rehabilitation engineers; and 3)
the projected need for rehabilitation engineers is 1,ooO in 5 years
and 2,000 in 10 years (123).
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to improve the quality of life and facilitate greater
independence for physically disabled veterans.
The program is to do this through research, de-
velopment, and evaluation of new devices, tech-
niques, and concepts in rehabilitation. In addi-
tion, the RER&D program is required to coor-
dinate and cooperate with NIHR and to support
RECs. (This does not mean that VA is obligated
to assist these centers financially. Rather, support
takes the form of information exchange and con-
sultation regarding ongoing efforts at both agen-
cies. ) The RER&D program is primarily a hard-
ware—sophisticated technology—oriented effort
that has as its major goal the development of
usable devices that assist individuals, have an im-
pact on the delivery of clinical services, or assist
in increasing the availability of new devices on
the open market. The RER&D budget was $8.1
million in fiscal year 1980 and is estimated to be
$8.8 million in fiscal year 1981. The personnel ceil-
ing is 143—including centers, university pro-
grams, and RER&D staff. Table 3 summarizes the
budget distribution and the priorities and research
goals established by VA. Table 4 provides an
overview of the RER&D budget in relation to the
VA’s overall medical and health services research
effort (37).

Other Federal Agencies .—NASA and NSF are
also involved in hardware-oriented research in this
area. NSF’s authorizing legislation (Public Law
95-434) for fiscal year 1979 included $2 million
for disability-related research programs in the Ap-
plied Sciences Research Applications Directorate.
NSF has supported grant requests dealing with
various aspects of disability-related research. Two
examples are: 1) the Johns Hopkins University
project on personal computing to aid disabled
people—a project in conjunction with the Tandy

Table 3.—Veterans Administration RER&D Budget
Distribution (thousands of dollars)

RER&D centers and affiliations . . . . . .
Amputation/surgical procedures . . . . .
Prosthetics/orthotics . . . . . . . . . . . . . . .
Blindness and visual impairment . . . . .
Hearing and speech impairment . . . . . .
Kinesiology (Gait analysis) . . . . . . . . . .
Mobility . . . . . . . . . . . . . . . . . . . . . . . . . .
Spinal cord injury . . . . . . . . . . . . . . . . . .
Maxillofacial restoration . . . . . . . . . . . .
Robotics. . . . . . . . . . . . . . . . . . . . . . . . . .
Functional electrical stimulation or

neural control . . . . . . . . . . . . . . . . . .

Fiscal
year
1980

$2,425
1,483

910
749
729
543
524
269
212
165

119

Estimated
fiscal
year
1981

$2,450
1,547
1,045

823
804
682
576
297
230
196

134
Total ., ... , ., . . . . . . . . . . . . . . . . . $8,085 $8,784

SOURCE. Veterans Admlntstratton

Corp. to develop computer-based programs and
ideas to aid disabled individuals; and 2) a proj-
ect to develop a graphic computer display that
blind and visually impaired people can use to cre-
ate, edit, interpret, store, and retrieve full page
braille and tactile programs. Other projects in-
clude “Micro-Processor-Based Prosthetic Con-
trols” and a “Needs and Design Concepts for
Voice-Output Communications Aids” grant (157).
Given the current budget situation and research
goals of NSF, however, it is unlikely that this pro-
gram and NSF’s interest and involvement in dis-
ability-related research will thrive.

In the late 1970’s, Congress formally expanded
the mandate of NASA by adding bioengineering
for disabled people to its functions (Public Law
95-401). Congress felt that (211):

The general welfare of the United States re-
quires that the unique competence of NASA in
science and engineering systems be directed to

Table 4.—Veterans Administration R&D Budget Overview (thousands of dollars)

Fiscal year

1977 1978 1979 1980 1981
Medical research program . . . . $101,567 $108,153 $118,016 $122,745 $129,943
Staffing. ., ., . . . . . . . . . . . . . . 4,220 4,367 4,217 4,171 4,171
RER&D program . . . . . . . . . . . . 4,419 5,502 7,191 8,085 8,784
Staffing. . . . . . . . . . . . . . . . . . . . 69 90 112 143 143
Health services R&D program 3,604 2,996 3,004 3,153 3,083
Staffing. . . . . . . . . . . . . . . . . . . . 45 90 105 104 104

SOUFtCE.  Veterans Admlnlstration
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assisting in bioengineering research, develop-
ment, and demonstration programs designed to
alleviate and minimize the effects of disability.

NASA has been involved in transferring tech-
nology and information gained from its bioengi-
neering efforts, as well as its general research ef-
forts, to the health care sector since the late 1960’s.
Biomedical applications teams attempt to: 1) iden-
tify and interpret national trends in medicine as
well as technology-related problems in health care
delivery, and 2) develop potential solutions to
these problems through the use of aerospace tech-
nology (227). NASA tries to pursue technology
transfer opportunities when it finds that: 1) a
problem is recognized as significant by medical
agencies; 2) a solution in the form of a commer-
cially available product is not available or antic-
ipated; 3) a solution would make a significant con-
tribution to medical research or to clinical prac-
tice; 4) the problem can be defined in terms that
indicate the applicability of aerospace technology;
5) the solution requires application engineering
rather than basic research; and 6) the application
has a high probability of success in the market-
place (227). Figure 4 illustrates the process that
NASA employs to implement these guidelines. It
also provides a model that might be useful as a
general guide to the technology transfer process
of other Federal agencies involved in disability-
related research, development, and diffusion.

NASA has attempted three types of bioengi-
neering applications projects—commercial, in-
stitutional, and demonstration. Commercial proj-
ects are those that directly involve a manufac-
turer; institutional projects are those developed
by a Federal agency; and demonstration projects
are ones for which NASA develops the prototype
on its own (227). An example of a commercial
project is the fully implantable, programmable,
rechargeable human tissue stimulator that was
developed in conjunction with the Johns Hopkins
Applied Physics Laboratory. An example of an
institutional project is the Autocuer, an automated
speech analyzer developed as a joint venture be-
tween NASA and VA, on the basis of initial work
sponsored by NINCDS, with the involvement of
NSF, the Research Triangle Institute, RSA, Bureau
of Education for the Handicapped, and a Gal-
laudet College scientist. The liquid-cooled gar-

ment used for temperature control is an example
of a demonstration project that NASA pursued
as a result of its research that had potential in the
biomedical/disability area. Other examples of
NASA’s technology development and transfer ef-
forts are the rechargeable cardiac pacemaker bat-
tery, heat activated switches, a hand-finger flexor,
and biocompatible pure carbon that has proven
very useful in prosthesis attachment materials
(226). Obviously, research in the area of dis-
abilities is not NASA’s primary focus; rather, it
is a lower level priority to be pursued as part of
NASA’s overall research and technology transfer
efforts. NASA devotes about $600,000 to
$750,000 to projects related to disabilities, and less
than $2.5 million to its entire bioengineering ap-
plications programs.

Other Federal agencies that fund R&D pro-
grams in the disability-related area are DOT, the
Department of Labor, NBS, the Department of
Commerce, the Food and Drug Administration,
the Health Care Financing Administration, the
Social Security Administration, and DOD. These
and other agencies have varying degrees of in-
volvement in research on disability-related issues.
Recent legislation and the increasing militancy of
advocacy groups have forced many Federal and
State agencies to examine a wide variety of issues
in this area.

RSA is primarily oriented towards the delivery
of services at the State and local level via its
matching grants programs, which include a small
percentage of funds for innovative programs to
improve the quality and delivery of services. Most
of its research programs were shifted to NIHR
when that agency was created in 1978.

OSE still retains a significant research budget
that is geared mostly toward the “soft” research
areas (i. e., nonhardware directed areas of re-
search). OSE is the third largest Federal supporter
of disability-related research and the largest in the
area of educationally related efforts. OSE’s re-
search priorities include programs for deaf-blind,
severely disabled, and gifted and talented persons,
for early childhood educational programs, for
media and research uses, and for special educa-
tion personnel development projects.
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Figure 4.— NASA’S Technology Transfer Process
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NIH presents an interesting definitional prob-
lem. A very good argument could be made that
most of its basic and applied biomedical research
directly or indirectly affects currently or poten-
tially disabled people. NIH then becomes the run-
away leader in the disability-related research area.
Using a more restricted set of criteria still puts NIH
near or at the top in terms of resources devoted
to research in this area.

NINCDS is currently supporting research on
regeneration of spinal cord, or the central nervous
system (CNS) nerve tissue. Such research is poten-
tially of great value to the population with spinal
cord injuries (103). NINCDS also has a Neural
Prosthesis Program that is currently working on
a project involving artificial control of the blad-
der through electrical stimulation (103). Persons
with muscular dystrophy, multiple sclerosis,
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cerebral palsy, speech, and other communication
impairments, as well as accident victims, may
benefit from a device developed at the University
of Idaho with funding from the Division of Re-
search Resources at NIH. This device allows a
nonvocal individual to work with a computer and
video screen to communicate (67). These examples
illustrate the NIH involvement in a mixture of
biomedical and, to a degree, engineering projects
that are very relevant to disabilities.

The Private Sector Role in
Disability-Related Research

It is difficult to characterize the “private sec-
tor” involvement in disability-related research.
The private sector may mean a large, multina-
tional, multiproduct, billion-dollar-a-year com-
pany like the Johnson & Johnson Corp., or it may
mean a small, single-product firm like Amigo
Sales Co., or possibly a private nonprofit orga-
nization such as the Cystic Fibrosis Foundation

or Muscular Dystrophy Association. These di-
verse organizations provide a wide variety of
products and services to disabled people. How-
ever, each is quite different from the others in
terms of priorities, resources, and function. Man-
ufacturers of health-related devices that specifical-
ly serve disabled people are frequently referred
to as part of the medical device industry. In ad-
dition, there are thousands of agencies that derive
their funds from charity or provide philanthropic
services; these may be foundations, service orga-
nizations, funds, or associations. The medical
device industry and charitable foundations and
related organizations are both extremely diverse
groups that exist to serve an equally diverse
“market .“

The value and impact of voluntary contribu-
tions to the health care sector of society are signifi-
cant. In 1980, Americans contributed a record
$5.95 billion to health causes and hospitals (3).
Table 5 provides a breakdown of the major
health-related organizations (3). Most, if not all,

Table 5.—National Health Agencies

1979

Agencies

American Cancer Society, Inc.. . . . . . . . . . . . . . . . . . . . . . . .
American Heart Association . . . . . . . . . . . . . . . . . . . . . . . . .
The National Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Muscular Dystrophy Association, Inc. . . . . . . . . . . . . . . . . .
National Easter Seal Society . . . . . . . . . . . . . . . . . . . . . . . . .
American Lung Association. . . . . . . . . . . . . . . . . . . . . . . . . .
Planned Parenthood Federation of America, Inc. . . . . . . . .
National Association for Retarded Citizens. . . . . . . . . . . . .
National Multiple Sclerosis Society . . . . . . . . . . . . . . . . . . .
United Cerebral Palsy Association, Inc. . . . . . . . . . . . . . . . .
The Arthritis Foundation . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Mental Health Association . . . . . . . . . . . . . . . . . . . . . . . . . .
Cystic Fibrosis Foundation . . . . . . . . . . . . . . . . . . . . . . . . , .
American Diabetes Association, Inc. . . . . . . . . . . . . . . . . . .
Leukemia Society of America, Inc. . . . . . . . . . . . . . . . . . . . .
National Kidney Foundation . . . . . . . . . . . . . . . . . . . . . . . . .
National Society to Prevent Blindness . . . . . . . . . . . . . . . . .
Epilepsy Foundation of America . . . . . . . . . . . . . . . . . . . . . .
Recording for the Blindb . . . . . . . . . . . . . , . . . . . . . . . . . . . . .
Juvenile Diabetes Foundation ... , . . . . . . . . . . . . . . . . . . . .
The National Hemophilia Foundation ... , . . . . . . . . . . . . .
American Foundation for the Blind, Inc. . . . . . . . . . . . . . . . .
Damon Runyon-Walter Winchell Cancer Fund . . . . . . . . . .
National Council on Alcoholism . . . . . . . . . . . . . . . . . . . . . .

Total Contributions Beauests 1978

$142,138,732 $102,778,011 $39,360,721 $126,106,570
82,938,148
65,170,640
65,016,996
52,000,000’
47,000,000*
35,000,000*
34,465,963*
27,242,099
24,888,956*
18,000,000*
1 5,000,000*
1 4,500,000*
11,996,043
11,314,627
9,306,368
5,600,000*
4,800,000*
3,642,594
3,261,061
3,1OO,OOO*
2,459,967
1,009,225

845,582

59,594,573
63,765,738
62,736,755
46,323,000 a

45,500,000 a

34,500,000*
33,851,235*
26,052,827
24,274,853*
1 4,000,000*
14,640,000*
14,450,000*
11,433,379
10,850,156
9,088,429
3,600,000*
4,500,000*
2,928,619
3,261,061
3,1OO,OOO*
1,131,515

140,452
783,272

23,343,575
1,404,902
2,280,241
5,677,000*
1 ,500,000a

500,000*
614,728*

1,189,272
614,103*

4,000,000*
360,000*

50,000*
562,664
464,471
217,939

2,000,000*
300,000*
713,975

—

1,328,452
868,772

62,311

73,801,722
64,692,941
57,635,996
46,921 ,946’
45,548,629’
29,334,747C

30,605,321’
25,206,469
20,010,219C

17,109,399C
14,81 1,703’
12,723,617C

10,945,701C

10,757,023
7,739,719
4,799,622’
4,755,719’
3,384,646
2,498,083
3,500,000
3,875,444
2,498,083

966,425

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $680,697,001 $593,283,875 $87,413,126 $622,229,744

aEstimate
b Ed u c a t l o n a l  O r g a n i z a t i o n

‘Revised

SOURCE American Assoclatlon  of Fund Ralslng  Council, Inc , G/vir?g U .S A 1980 Annual  Report, 1980
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of the top 24 health-related agencies deal direct-
ly, or certainly indirectly, with a range of dis-
abling and handicapping conditions. Many of
these organizations support ongoing R&D efforts
in their areas of interest. Often, these organiza-
tions are primary actors in the development,
delivery, and purchase of new technologies for
their constituent groups. With yearly budgets in
total exceeding $680 million, these organizations
are powerful forces in the disability-related R&D
system and are significant contributors to the serv-
ice delivery system as well.

The general medical technology industry is a
collection of over 3,OOO firms responsible for over
12,000 products at an annual sales level of over
$9 billion (34,221). In terms of firm size, 80 per-
cent of the medical technology companies have
annual sales of less than $2o million; the remain-
ing 20 percent are much larger and, in almost all
instances, are multiproduct companies (221)—
e.g., Johnson & Johnson had total sales in 1975
of $2.25 billion, American Hospital Supply Corp.
claims to distribute over 57,OOO different products,
and Everest & Jennings had gross revenues of $51
million in 1975 (34). One study, by Wenchel,
found that there are essentially two types of com-
panies in this industry: large, multinational and
multidivisional companies with a variety of prod-
ucts; and smaller, single- or several-product firms
(221).

Several studies have indicated that the industry
is somewhat noncompetitive (34,221). Yet,
Wenchel points out that in the realm of technical
innovation (rather than in the cost of products),
there does seem to be some competition (221). She
further states that the market is highly responsive
to new products, with a high entry and exit rate
among new firms, especially among the smaller
firms. The small, single- or several-product firms
are often the ones introducing innovative tech-
nologies into the marketplace; this is their ticket
into the arena (221):

The measures of R&D and patent activity re-
flect a higher level of innovation than can be
found in most industries in the U.S. econ-
omy . . . The medical technology industry ap-
pears to have maintained its levels of R&D by
providing funding that the Federal Government
had previously provided. Further, the level of pat-

ent activity is twice that existing in other indus-
tries throughout the U.S. economy.

A great deal of debate surrounds the issues of
how much R&D is enough, who should do it (e.g.,
should Everett & Jenning support more R&D on
wheelchair design, or just wait for and use the
results of the numerous federally sponsored stud-
ies in this area?), and who should benefit finan-
cially from the complex interaction of private/
public/nonprofit sponsored research efforts.

It is difficult and perhaps deceptive at times to
use an industrywide description-medical devices
industry-to characterize the efforts of a single
firm or a specialized group of firms. The industry
is too diverse, even if one can narrow the category
to disability-related firms. Perhaps one good in-
dicator of what and how much activity is going
on is the visibility and frequency of articles in gen-
eral circulation publications. When innovations
or trends reach this level of the business commu-
nity’s or the public’s awareness, especially in a spe-
cialized area such as this, then there may be a sig-
nificant level of activity below the visible surface.

Articles in Business Week (24,25), Medical
World News (139,140), The New York Times
(160), Discover (220), and the Wall Street Jour-
nal (190) are representative of the “general circula-
tion” accounts of the increase in corporate interest,
investment, product development, and marketing
of technologies for disabled people. Most of the
activity that has reached this level of recognition,
though, has been in the area of fairly sophisticated
technology. It is almost a certainty that by far the
largest share of corporate interest is geared toward
the application of emerging technologies that are
hardware based. Examples of the types of tech-
nologies that have received media attention are
the Kurzweil Reading Machines, electronic com-
munication devices, voice-command control sys-
tems, new types of wheelchairs, (the Amigo, the
Levo chair, and battery-powered chairs), the Life-
line Emergency Alarm and Response System, the
Autocom, environmental control systems, bion-
ic prostheses, robotics, television captioning sys-
tems, microcomputer controlled implants, the Op-
tacon, and artificial organs. Obviously, these
technologies are the “gee-whiz” offerings that are
in, or coming into, the marketplace, This obser-
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vation does not mean to say that there is no ac-
tivity in the more mundane, yet critical, areas of
disability-related R&D—but the latter type of ac-

DISCUSSION

The research goals and priorities in the disa-
bility-related R&D process are, to state it mild-
ly, diverse and challenging. The Federal agencies
working in this area have extremely broad man-
dates to address very complex and difficult prob-
lems. The research agenda of NIHR alone is over-
whelming. The agencies will not be able to do it
alone. Private and nonprofit organizations are key
components in the R&D process. To date, Con-
gress has recognized great potential in R&D
related to disabilities, but the organization of the
R&D effort has been inadequate for substantial
results. The Federal Government devotes approx-
imately 0.7 percent of the total amount of health-
care related research funds to research directly
related to disabilities. The annual expenditure for
direct disability-related R&D has been estimated
to be between $1.00 and $2.92 per disabled per-
son (210). The private sector’s contribution is very
difficult to determine, but it, too, appears to be
less than the amount that could profitably be
used. The purpose, though, is not to arrive at pre-
cise figures, but rather to obtain and provide a
general sense of the level of public and private
commitment to the needs of disabled people. The
R&D activity is a very important component of
the effort to meet those needs. The current re-
search needs are extensive. The ability of the Fed-
eral Government to reach those goals, given cur-
rent outcomes of R&D, is limited.

It is possible that the combined efforts of NIHR,
VA, NASA, RSA, DOD, the many other agen-
cies that are involved in this process, and the pri-
vate sector will be able to make a significant con-
tribution to the population of disabled people.
There is reason for some optimism. The focus of
R&D, while still firmly entrenched in the “hard-
ware” approach to solving problems, is slowly
changing to incorporate and value the work in
services, delivery systems, appropriate technology
solutions to problems, evaluation of R&D efforts,
and the other inputs that are necessary to the

tivity is not as evident or glamorous, and possibly
not as rewarding (intellectually, scientifically, or
financially) to many scientists and investors.

“total” rehabilitation of the individual. The re-
search network is being formed to combine these
varied fields of investigation. The challenge is to
fit the parts together to make a coordinated, com-
prehensive, and effective research effort that will
respond to the changing needs of increasingly ac-
tive and independent disabled people.

The use of the peer review and advisory coun-
cil system to assess the value and performance of
research products and the likelihood of success
of research proposals, deserves attention. Various
agencies have different approaches to making use
of committees of experts and in-house profes-
sionals to judge the quality of the programs and
research proposals being funded and the resulting
research products.

VA uses a combination of in-house profes-
sionals, the directors of its various departments
and programs, in conjunction with a panel of non-
VA experts drawn from a range of disciplines.
This two-level process is used to help set research
priorities and to conduct reviews of research pro-
posals and results. The NIH dual advisory/peer
review system is well known and does not need
elaboration here. The existing peer review systems
in other agencies are usually variations on the NIH
system.

The RSA peer review system has been an “on-
again, off-again” system over the last decade. Cur-
rently, it is an “on-again” system that uses the
“project announcement in the Federal Register”
system as the first step in the process. From there,
proposals submitted are routed to internal RSA
staff and, if appropriate, to relevant regional re-
habilitation officials. There is also a peer review
process for research proposals that is conducted
by non-RSA, non-Federal Government experts
(97).

NIHR also goes through the program an-
nouncement process in the Federal Register. In the
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past, this process was followed with a weak, in-
frequently applied peer review process. The agen-
cy is now in the process of implementing a for-
mal peer review process in its project/program
selection and evaluation process, The VA system
is much better established and has been more ef-
fective than NIHR’s. NIHR, prior to the recent
changes, concentrated most of its priority-setting
efforts in the long-range plan development
process.

It should also be noted at this point that an-
nouncing project proposals in the Federal Register
may satisfy public notification requirements, but
it does not guarantee quality research. Often these
announcements can be so vague and all-inclusive
that the agency discretion retained in the selec-
tion process is almost unbounded. Peer review
systems are workable and effective only if the
spirit of the process is honored rather than just
the letter of the law.

An idea suggested to OTA is the removal of
much of the peer review process in favor of much
stronger program and project manager systems.
To a large degree, this idea follows the ad-
ministrative model used by NASA—i. e., a very
goal-oriented, results-directed approach where the
various program and project directors are given
significant leeway within the general goals of the
project being conducted. The effectiveness of the
personnel involved and the quality of work being
conducted are measured in terms of the perform-
ance and success of the program and project. The
advantage of a system such as this, especially in
an applied research setting, is that once the pro-
gram or project goals are established (possibly the
most difficult part of this approach), the various
administrators and scientific personnel are left to
reach their goals in the most effective and effi-
cient means at their disposal. There are many
obstacles to using this approach, but it is worth
noting and perhaps considering (at least on a pilot
or demonstration basis) for certain projects. This
system seems less appropriate for the setting of
research priorities or the awarding of initial R&D
contracts and grants.

The disability-related R&D system at present
is primarily operating on a basic research
model—i.e., one where the funding agencies react
rather than act. This approach seems appropriate
for basic-research-oriented programs and projects.
However, a large part of this R&D area is geared
to applied research goals and needs. OTA was fre-
quently told that there are numerous, potential-
ly useful devices in existence: “We are over-
whelmed by available technology; we just need
to get it to the consumers so they can adopt it to
their uses at a price they can afford.”* Having
Federal agencies or researchers attack these “ap-
plied research” problems a piecemeal and basic
research approach only exacerbates the view that
little of value has resulted from the money, time,
and efforts of the myriad research centers and pro-
grams supported by the Federal Government.

The alternative to the “goal-oriented” approach
is a system of rigorous peer review. The NIH dual
review system has served the biomedical and
health care systems well. By adopting a similar,
though modified, system in this area, the resulting

information and products that come out of the
federally supported disability-related R&D proc-
ess may be of a higher quality and thus useful to
a wider range of consumers, researchers, manu-
facturers, and others. On the basis of its research
and the results of its public outreach survey, OTA
finds that there is a common perception, though
certainly not a unanimous one, on the part of con-
sumers and the scientific and professional com-
munities that much of the research conducted in
this federally supported system is of poor qual-
ity. Strengthening the formal peer review systems
of this process could help to alleviate some of these
problems. However, effective evaluation mech-
anisms are very much dependent on the “state-
of-mind” in an organization and should be more
than a pro forma attempt at satisfying a legislative
or agency requirement.

● Other people, however, beIieve that “overwhelmed” is a decep-
tive term. They believe that there are some technologies ready for
diffusion but that other existing technologies need to be better devel-
oped prior to widespread use.
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Evaluation of Technologies

Be not swept off your feet by the vividness of the impression, but say,
“Impression, wait for me a little. Let me see what you are and what you repre-
sent. Let me try you.”

—Epicetus
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Evaluation of Technologies

INTRODUCTION

Evaluation covers a broad spectrum of activ-
ities. Depending on the importance and nature of
a given innovation, public agencies, nonprofit
organizations, and private sector firms will rely
on a number of criteria to evaluate a given tech-
nology. The historically most common, and per-
haps most important, criteria used in the initial
stages of evaluation and development of health-
related research products are safety, efficacy,
technical feasibility, and technical performance.
For commercial products (or potentially commer-
cial products, even if developed with public or
nonprofit funds), another basic criterion is poten-
tial profitability.

Other criteria will then follow. Depending on
the use or intended market for the innovation,
evaluation efforts might include such “tests” as:
effectiveness, suitability for the goals of its use,
reliability, cost, repairability, convenience, af-
fordability, esthetics, consumer satisfaction, pat-
ent protection, legal impacts, liability concerns,
accessibility, reimbursement status or potential,
social implications, cost-effectiveness determina-
tions, ethical concerns, and so on.

The periodic efforts of the National Institutes
of Health (NIH), the Veterans Administration
(VA), and other health-related agencies tend to
rely on and support safety and efficacy more often
than any of the other criteria. The Food and Drug
Administration (FDA) requires drug and device
manufacturers to focus on safety and efficacy
criteria if they produce items that fall within
FDA’s jurisdiction. If VA and the National In-
stitute of Handicapped Research (NIHR) develop
devices that fall within FDA’s guidelines, they too
must submit them for clearance. The private sec-
tor manufacturers, as well as NIHR, VA in its
rehabilitation research role, and the National
Aeronautics and Space Administration (NASA),
also rely on many of the evaluation criteria cited
above to help guide their decisionmaking.

The major issue, though, remains: Are the eval-
uation efforts of the public and private sectors suf-
ficient to adequately inform the many levels of
decisionmaking related to technology for use by
disabled people? Current analysis and informed
opinion indicates to OTA that the answer is an
emphatic “No. ”

If one examines the literature on the adequacy

of evaluation efforts concerning safety and ef-
ficacy in the health care system in general, it is
clear that there are noticeable weaknesses in the
process. A recent OTA study assessed the state
of evaluating the safety and efficacy of medical
technologies and identified several shortcomings
in the evaluation process (164):

●

●

●

●

●

●

●

●

●

●

There is no formal or well-coordinated
overall system.
Identification of technologies to be studied
remains an underdeveloped, usually agency-
specific, process.
Existing technologies are identified much less
frequently for study than are new and de-
veloping technologies; thus, they are studied
much less frequently.
Medical drugs and devices are subject to a
more rigorous process of assessment than
medical procedures.
Preventive technologies receive far less at-
tention than therapeutic ones.
Serious questions have been raised concern-
ing the adequacy of funding for clinical trials
and other types of evaluations.
Synthesis activities are still at a modest level
despite their recent expansion,
The quality and appropriateness of medical
literature, the primary source of synthesized
information, has been criticized.
Synthesis activities cannot be adequate when
there is a critical lack of information regard-
ing efficacy and safety.
Federal agencies have not assigned a high pri-
ority to disseminating information,

75
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In the disability technologies area, OTA found
similar weaknesses. In fact, shortcomings in this
area are more pronounced than in the medical
technology area. The reasons for this are difficult
to know with much certainty. It appears, though,
that there is less of a tradition of formal and scien-
tific evaluation in the rehabilitation area, that the
diversity of disabilities makes evaluation extreme-
ly complex, that the technologies in this area are
sometimes seen as less “medically necessary” and
thus less in need of careful evaluation, that few
funds are devoted to evaluation, and that emo-
tionalism is very strong in this area, making eval-
uation a difficult undertaking.

Actual or potential improvements in many of
the areas listed above for medical technology
evaluation can be in part attributed to the (now
ended) existence of the National Center for Health

Care Technology (NCHCT). * For example, over
half of the items on NCHCT’S list of emerging
technologies that might need assessment were ex-
isting ones (this does not mean that they would
have been assessed). To the extent, which might
have become considerable, that NCHCT would
have been involved with disability-related tech-
nologies, there was distinct potential for signifi-
cant improvements in the evaluation process.
However, NCHCT received no funds for fiscal
year 1982 and stopped functioning in December
of 1981.

*NCHCT was established by statute in 1978 in response to the
feeling of Congress that not enough careful and scientific evalua-
tion of medical technologies was being done to assure its appropriate
use. Further, there was no focus for coordinating the numerous
related activities taking place,

CURRENT ACTIVITIES AND PROGRAMS

Oddly enough, there is no shortage of agencies,
organizations, and academics interested in the
various issues surrounding the evaluation of tech-
nologies. If, for example, one examines the list
of Department of Health and Human Services
(DHHS) representatives to the Department’s Tech-
nology Coordinating Committee, it is, if not sur-
prising, then disappointing that such a disparity
between interest and information exists. Table 6
shows those representatives. A similar breadth of
potential involvement in evaluation is shown by
the list in table 7 of non-DHHS agencies that are
involved, to some degree, in health-related tech-
nology issues.

The level of Federal effort—money being spent
on evaluation efforts—is impossible to fully deter-
mine. It is fairly accurate to say that no one real-
ly knows how much is being spent, either Gov-
ernment-wide or at specific agencies, The reason
for this is easy enough to understand—it is dif-
ficult to define what activities, projects, or pro-
grams should or should not be counted when tal-
lying up what the various agencies or programs
consider “evaluation” activities. At best, agencies
can provide rough estimates of these activities and
spending levels. OTA has estimated that about

Table 6.—DHHS Technology
Committee

—
Representatives of

Coordinating

Alcohol, Drug Abuse, and Mental Health Administration
Centers for Disease Control
Food and Drug Administration
Health Care Financing Administration
Health Resources Administration
Health Services Administration
National Center for Health Statistics
National Center for Health Services Research
National Institutes of Health

Liaison representatives:
Office of Health Research, Statistics and Technology
Office of Science and Technology Policy, The White House
Office of Technology Assessment, U.S. Congress
Veterans Administration
National Institute of Handicapped Research
Department of Education
Office of Civilian Health and Medical

Uniformed Services
SOURCE Office  of Technology Assessment

$200 million a year is spent

Program of the

— --

on evaluation of
health technologies in general. The amount spent
on disability-related health technologies is prob-
ably only a minor fraction of this amount. The
exact amount of this fraction is not known. How-
ever, as a point of comparison, the percentage of
total Federal health care research and development
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Table 7.— Non-DHHS Agencies Involved in
Evaluation of Health Technology

Department of Agriculture
Department of Commerce
Department of Defense
Department of Education
National Aeronautics and Space Administration
National Academy of Sciences
National Bureau of Standards
National Science Foundation
Office of Management and Budget
Veterans Administration
White House Office of Science and Technology Policy
U.S. Congress—committees and support agencies

Senate Finance Committee
House Ways and Means Committee
Senate Labor and Human Resources Committee
House Energy and Commerce Committee
Senate and House Veterans’ Affairs Committees
Senate Special Committee on Aging
Housing Select Committee on Aging
Senate and House Budget Committees
Senate and House Appropriations Committees
House Science and Technology Committee
Senate Commerce, Science, and

Transportation Committee
Office of Technology Assessment
Congressional Research Service (Library of Congress)
Congressional Budget Off Ice
General Accounting Office

C) fflce  of Technology Assessment

(R&D) represented by evaluation of technologies
is roughly 5 percent—and that is in an area with
a stronger tradition of evaluation of technologies
than the disability-related area.

Three additional areas of Federal evaluation ac-
tivities should be mentioned here: 1) the require-
ment of the Medical Devices Amendments with
respect to FDA’s mandate (Public Law 94-295),
2) the relatively new directives to the National
Bureau of Standards (NBS) (H.R. 96-949), and 3)
the consensus development conferences of NIH.

In the fall of 1977, NIH began a program of
consensus development designed to improve
knowledge on the safety and efficacy of medical
technologies and to transmit any information
gained to the practicing physician and the public.
Each conference, involving scientists, practicing
physicians, consumers, and others, is set up to
generate conclusions and recommendations con-
cerning specific medical technologies. The con-
ferences are run by the various Institutes of NIH;
the Office for Medical Applications of Research
of NIH is the coordinating and assisting office.

Several of the topics that have been covered or
are scheduled to be covered are directly relevant
to the disability area—e.g., continuous a m -
bulatory peritoneal dialysis, prevention of
osteoporosis in aging, and artificial hips.

In May of 1980, the Science and Technology
Committee of the U.S. House of Representatives
directed NBS to “undertake a general review of
its activities in the disability area, and to develop
a focused plan detailing potential opportunities
within NBS and for interagency cooperative, proj-
ects . . . “ (23). The Bureau has, in the past, con-
ducted evaluative projects that have had relevance
to disabled people. It has developed and evaluated
devices to measure slip resistance on walkways
for building accessibility, conducted performance
and reliability tests on hearing aids and cardiac
pacemakers, developed the implant standards for
acrylic bone cements and metals and, in general,
has helped address technical issues related to the
needs of disabled individuals. Its product perform-
ance testing and materials research experience and
capabilities make it a valuable asset to the area
of evaluation.

However, the degree to which NBS will be able
to be involved in disability-related research and
testing is yet to be determined. The major prob-
lems are time and money. NBS performs almost
40 percent of its work at the request of other
Federal agencies; the work is done on a reimburs-
able basis when it is determined to be of mutual
benefit and meets one of two conditions (23):

The Other Agency needs measurements,
standards or data for application that are so
specific and programmatically focused that they
would not ordinarily be carried out under the
general NBS measurement mandate; or the Other
Agency has a technical problem that could be
most efficiently and effectively solved by using
a unique Bureau expertise.

The Committee on Science and Technology en-
couraged NBS to continue and strengthen its ac-
tivities in providing measurement technology and
performance standards as they relate to devices
and facilities unique to disabled and elderly peo-
ple. However, in a climate where rehabilitation
agencies are already operating with decreased, and
perhaps further decreasing, budgets, it is difficult
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to see how or whether these agencies will be able
to “purchase” evaluation efforts from NBS or ac-
cept the research criteria established by NBS for
taking on non-NBS research projects. Perhaps,
NBS will be of most appropriate use as a reference
laboratory for information related to general
measurements, methods, standards, and data in
specialized technical and materials areas.

In 1976, Congress enacted the Medical Device
Amendments to the food and drug legislation. The
degree to which FDA exercises regulatory control
over the development, manufacturing, and mar-
keting process will depend on a device’s poten-
tial risk and classification. Wenchel provides a
good review of the three classifications and what
they will entail (221):

Class I: General Controls
Use: Where controls other than standards and

premarket approval are sufficient.
Scope: Applies to all devices except those spe-

cifically exempt. Prohibits adulterated or mis-
branded devices. Requires registration of estab-
lishment and listings of devices. Retains authori-
ty to ban certain devices. Provides for the noti-
fication of risk, repair, replacement or refund.
Has requirements for good manufacturing prac-
tices including record keeping and inspections.

Examples: Dental floss, blood mixing device,
tongue depressor.

Class II: Performance Standards
use: Where general controls are insufficient

but sufficient information exists or could be de-
veloped to establish a performance standard.

Scope: Includes all provisions of general con-
trols. Requires adherence to a performance
standard, when available, which may also cover
construction, components, and properties.

Examples: Electrocardiograph, vascular cath-
eter, administration kit.

Class III: Premarket Approval
Use: Where general controls or performance

standards may not provide reasonable assurance
of safety and effectiveness for a device that is life
sustaining, life supporting, implanted, or pre-
sents a potential unreasonable risk of illness or
injury or where a performance standard cannot
be developed.

Scope: Requires all substantially new or dif-
ferent devices to obtain premarket approval.

Examples: Implantable pacemaker, infant ra-
diant warmer.

FDA is developing for each of these categories
criteria and standards that new devices will have
to meet to receive approval. The importance of
FDA’s involvement in this area is the stimulation
of evaluation activities in the areas and technol-
ogies affected. It is felt among many manufactur-
ers that FDA’s involvement will also place burden-
some administrative loads on the manufacturers
and will hamper innovation. According to critics,
the impact on the small single- or few-product
firm will be the greatest. This may be especially
serious for the disability-related R&D sector,
because so many of the innovators and manufac-
turers are in this category, In terms of industry-
wide impacts, the effect of FDA’s processes for
premarket approval and investigational device ex-
emptions is not known (221). Also, a factor that
may possibly be more of an issue in the disability-
related technology area is cost. FDA’s regulations
may increase the cost of technologies that go
through the premarket approval process. These
costs might persuade a manufacturer not to de-
velop a technology or they may be passed on to
the consumer. Disabled consumers, because of
low disposable income in general, are extremely
sensitive to and affected by price. However, if
these increased prices help to purchase safer, more
effective, and more reliable technology, then a
good argument can be made in support of FDA’s
efforts. The debate concerning this question will
continue.

The evaluation issues in the disability field
mimic the problems identified for the general
health care system. Adequate evaluation data are
rarely available for technologies for disabled peo-
ple. A study cited by NIHR found that of 300 peo-
ple surveyed, over 90 percent cited a need for
more buying information and advice about both
special and regular goods and services that they
rely on (52). Evaluation information concerning
product dependability and durability, ease of use,
availability of maintenance and repair services,
as well as safety and efficacy information, is sorely
needed by the consumer. In most cases, however,
it is found lacking. Such information would prove
invaluable to the users, counselors, physicians,
research community, manufacturers, third-party
payers, and all those who advise on the use of
existing technologies or innovations.
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For example, the Stanford Rehabilitation En-
gineering Center received a grant for a clinical
evaluation project on potentially useful controls
and interfaces for new aids and systems developed
at the center and elsewhere (187). The project
team decided to develop an evaluation model,
using a retrospective study of a mobility device—
wheelchairs with communication or interface
components—to aid them in their future evalua-
tion efforts. As part of this process, several
evaluative criteria were selected: 1) technical per-
formance, 2) client’s life style, 3) physical environ-
ment, 4) interaction with family, friends and fel-
low workers, and 5) effect on client’s self-image.
The study team proceeded to examine the litera-
ture on the benefits identified for each of these
descriptors in order to establish the data base on
which to build the remainder of the study. This
measurement was difficult to derive from the lit-
erature (187):

A review of the literature indicated that clinical
evaluation of rehabilitation equipment is either
not being carried out, or does not appear in
print. A search of the NARIC [National Reha-
bilitation Information Center] database resulted
in just ten items. Only three were related to
evaluation. The keyword “wheelchair-evalua-
tion” is, in fact, not even in their dictionary,
Other written material on wheelchair evaluation
refers primarily to technical and engineering spe-
cifications. The available data on English devices
is not generally applicable to the American
market . . .

References were found indicating the need for
evaluative material. Cost and time factors, espe-
cially describing device life span and use factors,
were also not available. Nor was any informa-
tion found concerning the psychosocial aspects
of using or assessing assistive devices.

This is one study being done on a specific area
of technology application. What is surprising is
the absence of information, or at least readily ac-
cessible information, regarding the major factors
required for the investigators’ study in an area—
wheelchairs—that has received so much attention
by so many organizations over the last several
years.

There are a number of other specific areas/
technologies that have also been identifed as being
ready for evaluation (65):

● Mobility aids
— Wheelchairs—Many models and makes

are available; other than at the VA Pros-
thetics Center, little testing has been done
in comparative evaluation or in determin-
ing prescription criteria.

— Hand controls—Clinical studies are
needed to augment VA investigations.

— Vehicles (cars, vans, etc. )—Data are
needed on the suitability of various mod-
els and makes. Clinical studies are needed
to augment VA investigations of van lifts
and controls.

— Driver simulators—Studies are needed to

determine their effectiveness for instruct-
ing various disability groups,

● Sensory aids
– Sonar cane (Mowat Development, Ltd. )
— Hearing aids having moderate bandwidth

compression
— Mowat sensor (Mowat Development,

Ltd.)
— Nottingham obstacle detector
— ELINFA portable braille recorder
— Kurzweil reading machine
— Upton eyeglass aids

● Prosthetics
— Adjustable above-knee sockets (Rancho

Los Amigos)
—Polypropylene below-knee prostheses

(Moss)
—Above-elbow osteotomy (Marquart)

• Locomotion and clinical gait
– Gait analyser (Rancho Los Amigos)
— Limb load monitor (Moss)

● Tissue mechanics
— Seat cushions (many commercial models)
— Seating systems (Rogers—Rancho LOS

Amigos)
— Mattress systems (several commercial

models)
— Pressure measuring pad (Texas Institute

for Rehabilitation and Research)
– Rigid-sole rocker shoe (Carville)
— Laser-doppler blood flow meter (Univer-

sity of Washington)
— Low pressure support beds and turning

beds (several commercial models)
● Activities of daily living

— Environmental aids and controls (Prentke
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Romich, VA, Fidelity)
– Page turners (several commercial models)

● Functional electrical stimulation
— Therapeutic devices and techniques (in-

cluding biofeedback systems) for lower
and upper extremity management and
stroke

— Pain control devices
— Bladder evacuation and incontinence con-

trol systems
— Cerebella stimulation (these devices are

used extensively in some centers).

In addition to the above areas, the following
area is in need of evaluation:

● Communication aids
— Non-vocal communications devices
— Writing systems for severely disabled

individuals.

There are literally thousands of disability-
related devices coming out of the public, private,
and nonprofit sectors. Many are relatively sim-
ple and low cost items. Others are expensive, com-
plex devices. Regardless of the technology’s cost,
use, or complexity, certain criteria should be
applied and tested before a technology enters
widespread use. The most essential are safety, ef-
fectiveness, durability, and recommended applica-
tions (65), These baseline assessments are com-
binations of laboratory testing and clinical evalua-
tions. Many would argue that “life-use” testing
should be an integral part of this process when
a technology is past the initial research stages.
Life-use testing is simply the evaluation of tech-
nology in the environment in which it will have
to exist as used by a consumer. There is also an
increasingly active movement toward greater
“consumer” involvement in all phases of disabil-
ity-related R&D, including evaluation. The major
problem is that defining who the “consumer” is
is not as easy as it would appear. Nonetheless,
the concept is sound and has great potential.

The disabled population, Federal agencies, re-
searchers, and corporations are acutely aware of
the problems and barriers involved in these eval-
uation issues. An important part of both NIHR’s
legislative mandate and the VA’s program of
Rehabilitation Engineering Research and Devel-
opment (RER&D) is evaluation and information

dissemination. Part of the RER&D program’s pur-
pose is to work with NIHR in the areas of evalua-
tion, information dissemination, and research
coordination. VA’s legislative mandate requires
that its prosthetic research include testing of pros-
thetic, orthotic, and orthopedic appliances and
sensory aids (title 38 U. S. C., sec. 4101). It also
requires VA to disseminate the results and infor-
mation of this program to the benefit of all dis-
abled persons. The separation of the RER&D pro-
gram from the general VA research efforts had,
in part, the motive of giving focus to the re-
habilitation research efforts of VA. This focus has,
in turn, helped stimulate VA to devote more at-
tention to evaluation and information dissemina-
tion activities. It should be mentioned here that
NASA’s technology transfer efforts have also
added to the evaluation and dissemination capa-
bilities of the rehabilitation field. Other agencies
such as the Office of Special Education and Re-
habilitation Services Administration (RSA) also
are substantially involved with information dis-
semination efforts.

The major Federal effort in this area is at NIHR,
The reason for this is clear. It is the lead agency
in this field, by law, A sizable portion of the fed-
erally supported R&D is funneled through NIHR
to the various research centers. NIHR, via these
centers, is in an advantageous position to decide
or direct, in conjunction with the centers, the level
of resources to devote to evaluation efforts. Eval-
uation is, or can be, so much a part of the on-
going R&D that some form and level of evalua-
tion effort is, or should be, always present,
NIHR’s 5-year plan states that the areas of clinical
and laboratory evaluation of devices and systems
is part of the proposed future expansion of its
research support efforts (52). In essence, this is
an explicit reaffirmation that formal evaluation
efforts are a necessary and important aspect of
research. Plans, though, are not reality. There-
fore, the actual implementation of evaluation
plans should be examined closely over the next
few years in order to evaluate their extent, quali-
ty, and impact.

NIHR does not limit its evaluation efforts to
those devices that are produced in its research cen-
ters. Innovations from federally funded organi-
zations, private industry, and from abroad are in-
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eluded in its testing and evaluation efforts. The
testing done in the laboratories usually focuses on
characteristics such as strength, durability, relia-
bility, technical performance, and specifications
compliance. Later, in clinical testing, items such
as suitability, acceptability, and durability for
specific consumer applications are evaluated.
NIHR has also developed an evaluation plan that
it intends to apply to the testing of: 1) special
classes of products and services for disabled peo-
ple, and 2) general classes of products with refer-
ence to their suitability for use by disabled peo-
ple. Its evaluation program will do the following
(52):

●

●

select types of products and services to be
tested and compared, based on surveys of
disabled consumers;
obtain samples of products to be tested;
carry out small-scale pilot tests for each
group of products to be tested;
determine product-use patterns;
formulate test protocols;
carry out full-scale physical and use tests;
analyze test results and draw conclusions;
and
prepare and disseminate the findings.

The following three examples of NIHR and re-
search center efforts illustrate the combination of

DISCUSSION
This chapter on evaluation has been placed be-

tween those on R&D and on diffusion. That phys-
ical placement should not be taken to mean that
evaluation should occur only at that point in the
lifecycle of technologies. On the contrary, evalua-
tion is—or should be—an ongoing and integral
part of the entire lifecycle. In public policy,
however, it is most visible at the late R&D stage.
That is the stage where the drug and device regu-
lation is most intense, and that is when informa-
tion has to be collected for reimbursement and
financing (i.e., decisions affecting use). The late
R&D stage is, on the average, a good compromise
point in that enough information and experience
may be available for evaluation, and the technol-
ogy has not yet been widely diffused; at the late

issues and problems that are being addressed. The
New York University Medical Rehabilitation Re-
search and Training Center has ongoing projects
concerned with orthotics-prosthetics, neuromus-
cular diseases, behavioral science, cardiopul-
monary issues, and bioengineering problems. This
center also is affiliated with the Spinal Cord Injury
Center. The West Virginia University Vocational
Rehabilitation Research and Training Center is in-
volved in research on program evaluation, im-
proved service models, programmatic barriers to
vocational rehabilitation, affirmative action, and
consumer involvement, and also maintains the In-
stitute of Rehabilitation Issues. The University of
California at San Francisco Research and Train-
ing Center in Deafness and Mental Health con-
ducts research in areas concerning work adjust-
ment as a function of self-image and mental
health, improving clinical training for personnel
working with deaf people, and evaluation of ther-
apeutic interventions for deaf people (55).

These three centers’ activities are limited, yet
illustrative, examples of the diversity of research
and evaluation activities that are being pursued
by the Federal Government in the field of disabil-
ity-related research. Other examples can be found
in NIHR documents (e. g., 54).

R&D stage, therefore, it may be possible to af-
fect the technology’s future diffusion on the basis
of evaluation.

Many of the shortcomings of evaluation in the
area of technology for disabled people are similar
to those in many areas of policy. Evaluation of
the direct benefits, risks, and costs of technologies
in general suffers from a variety of method-
ological, funding, and organizational problems.
The weaknesses of assessment of the efficacy and
safety of health-related technologies were men-
tioned earlier. Comparable statements could be
made in the areas of, for example, education and
transportation. Evaluation of cost-effectiveness
and cost-benefit analyses (CEAs and CBAs
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especially fraught with methodological short-
comings. In an area where nonquantifiable meas-
ures play such an important role, extreme cau-
tion should be used in interpreting the results of
these types of analysis. An approach based on
using CEA to structure problems and force the
explicit consideration of assumptions, however,
could be very relevant to evaluation of appropri-
ate use of technologies. This idea is covered more
fully in chapter 11 in its discussion of techniques
for resource allocation.

One type of evaluation that perhaps could be
used effectively in the disability area is technology
assessment, or comprehensive technology assess-
ment, as it is sometimes called. It is a form of
policy analysis designed to provide information
on the range of effects of a technology —e. g.,
social, ethical, legal, political, economic, tech-
nical, and psychological effects. Technology as-
sessment uses various methods of analysis and
draws on a wide range of disciplines. Important-
ly, it takes into account: 1) unintended and un-
anticipated impacts of technological applications;
2) second and higher order impacts (i.e., indirect
effects or effects caused by other effects); and
3) the full range of parties at interest and the dis-
tribution of costs, benefits, and other effects
among them.

Technology assessment is little used in health
care and not much more prevalent in other areas
of technology. Very few assessments have been
conducted in the area of technology for disabled
people. Texas Tech University’s study of rehabil-
itation technologies is the prime example (76).

The nature of policy issues in this area, how-
ever, indicates that there is great potential for
using technology assessment in the disability area.
Some analytical method is needed to address, in
a comprehensive manner, the intricate blend of
ethical, economic, personal, sociological, tech-
nical, and legal factors involved in the applica-
tion of technology for disabled people, Work
would be needed to develop appropriate methods
of analysis for disability-related technologies, but
such efforts might pay high dividends. Because
this type of analysis looks at broad issues of the
effects of technology, it could assist in develop-
ing information for allocating resources, an es-

pecially important source of problems in the dis-
ability-related area.

Not every technological application needs to
be submitted to such analysis, but some warrant
the effort. Systemwide telephone compatibility
with hearing aids, mass transportation system ac-
cessibility, sheltered workshops, “mainstreaming”
in education, and artificial organs (e. g., the ar-
tificial heart) are illustrative candidates.

There are several classes of users of evaluation
information. As one moves further away from the
technology-specific level of decisionmaking and
closer to the broader social and political decision-
making levels, needs for evaluation information
change. For example, many levels of evaluation
were and are part of the decision to provide ac-
cessible public transportation in urban areas. Po-
litical, moral, economic, and legal criteria were
used to decide if, when, why, and how disabled
people should have access to the public transpor-
tation system. Once these decisions were made,
the process of designing, developing, and apply-
ing solutions to the policy goal was undertaken.
At the policy level, the evaluation criteria were
much different than the criteria at the technical
solution level. At the one end, criteria such as
social equity, distributive justice, ethical con-
siderations, work force economics, political con-
stituencies, and other decisionmaking criteria were
directly or indirectly applied. At the other end,
tests such as performance specification for “kneel-
ing buses, ” transportation scheduling, city or State
budgets, demographic considerations, cost-effec-
tiveness calculations, number of people serviced,
subway retrofitting costs, etc., became the eval-
uative framework in which the decisionmakers
functioned.

The previous example illustrates the top-down
approach to evaluation. A bottom-up example
might be a communication device that is devel-
oped, tested, and found to be of use to a disabled
individual. If its use increases and if wider test-
ing proves the device to be a success, attempts
are made to enlist private manufacturers or in-
vestors to put the device into full-scale distribu-
tion. At each step along the development process,
the evaluation criteria change to satisfy the infor-
mation needs of decisionmakers at different levels.
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Safety, efficacy, convenience, usefulness, and du-
rability issues exist at one end, and production
costs, market size, patent rights, liability concerns,
reimbursement, ability-to-pay criteria, and social
goals operate at the other.

Some of the issues relating to evaluation are tied
to the Government-private sector partnership in
bringing innovations to the marketplace. Many
evaluation efforts are in the exclusive domain of
the private sector, yet are related to and depend-
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ent upon the performance of the various Govern-
ment agencies working in the area of disabil-
ity-related research. The impression OTA has
gained of this process is that it is not adequately
designed to support fully useful efforts at eval-
uation and testing. A coherent, adequately
funded, and well-focused program of evaluation
is necessary at all levels of technology diffusion
and adoption. Such a program does not current-
ly exist in the disability-related technology sector.



8
Diffusion and Marketing

of Technologies

Grace is given of God, knowledge is bought in the market.
—Arthur Hugh Clough
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Diffusion and Marketing of Technologies

INTRODUCTION

Often, the research, development, marketing,
and diffusion continuum is characterized as being
loosely woven aspects of a single effort. To a
degree, this is correct. However, it is also accurate
to describe the diffusion and marketing aspects
of technology delivery as ones requiring quite dif-
ferent methods, goals, and information than the
research and development (R&D) efforts that have
gone on before. For example, most disability-
related researchers (as well as most scientists in
general) have basic research orientations, train-
ing, and value systems that focus on conducting
research to further the knowledge in their profes-
sional areas (147). As Dr. Goodgold of the New
York University Institute for Rehabilitative Med-
icine explains (147):

We’re certainly concerned with utilization, but
not from the point that we have a profit motive.
Our profit motive is the advancement of science
while agreeing that there is a need to transform
research ideas in order to increase their acceptance
and put them in a form which decision makers
could understand and accept.

This is a point that is often overlooked in crit-
icism of the performance of the National Institute
of Handicapped Research’s (NIHR’s) research and
training centers (RTCs) and rehabilitation engi-
neering centers (RECs). Their mission encom-
passes a good deal more than product develop-
ment and commercialization. In addition to hav-
ing a commitment to basic and applied research,
these centers are responsible for training new and
existing professionals, delivering services to pa-
tients, evaluating research products developed in-
house (as well as those from other RECs and
RTCs), and finally, working with private firms
or organizations to manufacture and market the
R&D products that they have developed. There-
fore, it is not entirely fair to measure their suc-
cess or failure in terms of device development
alone.

Even though R&D, diffusion, and marketing
process can be, and is, broken up into distinct,
but overlapping, approaches, there must still be
a continuity to the process that allows and re-
quires a look at the system as a whole. Any de-
scription of the entire process will be deficient in
one area or another. The process is a complex one
whose performance is the result of a myriad of
factors, many beyond the control or predictions
of the scientists, the administrators, Congress, or
the market analysis. At best, a descriptive guide
can be provided to cover the more generalizable
features of the research, development, diffusion,
and marketing process.

Many steps are involved in developing and
marketing a technology. The factors affecting
adoption of innovations are equally numerous
and involved. An organization’s potential for in-
novation is related to its environment—the eco-
nonomic, social, and political factors involved,
the state-of-the-art of technology, and the avail-
ability of useful information (216). If barriers ex-
ist that impede the flow of information between
the organization and its environment, the innova-
tion, diffusion, and marketing process is ham-
pered. Government (via its programs, incentives,
and regulations) and the firm (using its resources,
personnel, and patterns of communication and de-
cisionmaking) are both responsible for the degree
to which those barriers are overcome and innova-
tions reach and satisfy the demands of the mar-
ketplace (216).

Combining the diffusion and marketing models
used to characterize the health care system and
the private sector innovation process may pro-
vide a useful guide to the vagaries of marketing
of technologies for disabled people. The disabil-
ity field provides an example of R&D that is stim-
ulated by personal, economic, social, and political
incentives; funded to a large degree by public and

87
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nonprofit sources; and then, usually late in the ●

process, grafted onto the manufacturing and mar-
keting systems of the private sector. This forced
marriage is often difficult and unsatisfying to both ●

partners, as well as to disabled people. However,
when this union is successful, it is a productive,
efficient relationship deserving of praise. Figure
5 depicts a typical diffusion pattern for medical ●

technologies (165). This model may be inadequate
for some disability-related technologies, but in
general serves as a useful description of the ●

process.

An ideal, or model, development and diffusion
●

process by which technology would pass through
the necessary stages to reach the consumer is as
follows (164):

discovery, through research, of new knowl-
edge, and relation of this knowledge to the
existing knowledge base;
translation of new knowledge, through ap-
plied research, into new technology, and de-
velopment of a strategy for moving the tech-
nology into the delivery system;
evaluation of the safety and efficacy of new
technology through such means as controlled
clinical trials;
development and operation of demonstration
and control programs to demonstrate feasi-
bility for widespread use;
diffusion of the new technology, beginning
with the trials and demonstrations and con-
tinuing through a process of increasing ac-
ceptance into practice;

Figure 5.—Stages in the Development and Diffusion of Medical Technologies
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● education of the professional and user com-
munities in use of the new technology; and

. skillful and balanced application of the new
developments to the population.

Muthard cites a number of studies of utiliza-
tion patterns in the rehabilitative system that were
designed to determine the types of factors that
have been most effective in increasing the chances
of an innovation being adopted (147). Below are
the factors that Havelock has suggested that ac-
count for most dissemination and utilization phe-
nomena (105,147).

●

●

●

●

●

●

●

Linkage—reciprocal relationships between
resources and user systems.
Structure—the resource system must plan its
activities in a structured sequence and the
user system must be organized to receive
input.
Openness–the resource system must be will-
ing to be influenced by user needs and ex-
pose its new knowledge to inspection; the
user system must actively reach out for new
ideas.
Capacity—both resource and user systems
require the amount of wealth, intelligence,
etc., needed to deal with a given innovation.
Reward—both resource and user systems
need kinds of positive reinforcement or ben-
efits from the innovation to warrant the in-
vestment of time, money, and effort.
Proximity—proximity facilitates linkage.
Synergy—several inputs of knowledge,

working together over time, through differ-
ent channels and formats (purposeful re-
dundancy) facilitate adoption.

The two lists presented above are quite different
in the types of factors involved. The first set is
more a description of how an innovation winds
its way through the process, getting the appro-
priate and necessary “stamps of approval” along
the way. It provides the framework that allows
the second list of factors to operate. The second
is a list of criteria that explain why a given in-
novation is used and assimilated into the system.
And obviously the attributes of a technology will
enhance or impede its adoption. According to
Muthard, adoption will be facilitated when a tech-
nology is (147):

●

●

●

●

●

●

●

inexpensive;
time-saving;
easy to use;
easy to explain;
easy to understand;
consistent with the consumer’s value system;
and
observable (its workings or effects can be
demonstrated in advance to consumers).

Perhaps implicit in Muthard’s list, and as men-
tioned in chapter 5, additional factors that could
be included are perceived and actual cost effec-
tiveness, ease of repair, and low frequency of re-
placement or maintenance.

CURRENT ACTIVITIES AND PROGRAMS

In the process of developing and distributing
disability-related technologies, the public-private
relationship is very complex and close. Each sec-
tor brings with it a full complement of beneficial
and negative characteristics. These attributes assist
and impede the process and require the presence
of compromises and insight to make the system
work. Each partner has its own set of agendas,
mandates, and constituencies that it must satisfy.
Often, the organizational goals of the various ac-
tors are not even close to being compatible, even

when the basic intentions are similar. Federal
agencies are, among other things, creations of the
political process. The political process has goals
and requirements that are often unique to that
process. Studies, as well as common sense, tell
us—not surprisingly—that private sector firms
tend to innovate primarily in areas where there
is a reasonably clear, short-term profit potential
(216). In an area such as handicap-related innova-
tion, where the market population is ill-defined
and where, on average, the economic status of

 ,    •
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users is far below the median, the stimulus for
private investment and involvement is sometimes
very weak.

The imperfections in the existing market struc-
ture are numerous. Flaws in public-private sec-
tor relationship are equally abundant. NIHR,
along with many others, has identified the major
barriers in both the marketplace and the public-
private sector relationship (52). That agency is
also attempting to identify solutions to many of
these problems. In the following paragraphs, the
discussion will draw heavily on NIHR’s summary
of both the recognized imperfections and the sug-
gested solutions to these problems. It is worth
mentioning again that the Veterans Administra-
tion (VA), the Office of Special Education, and
the National Aeronautics and Space Administra-
tion (NASA), among others, are also involved in
efforts to address these same problems. NIHR’s
long-range plan is a fair representation of the
general approach taking place at the Federal level.

Before turning to the negative aspects of this
process and the problems that exist in the public-
private relationship, it is worth noting a few of
its positive aspects. The Federal Government has
a number of programs in place to provide assist-
ance to the private sector in terms of loans, tech-
nical assistance, and information transfer. The
Food and Drug Administration (FDA) imposes
numerous requirements on businesses of all sizes,
but the smaller firms are often hit the hardest.
Therefore, since 1977 it has maintained an Office
of Small Manufacturers’ Assistance (OSMA) to
provide technical help and other nonfinancial as-
sistance to small firms in the device and drug ap-
proval processes (22 I). In addition, FDA is insti-
tuting a $100 million program to assist smaller
firms financially if they are involved in the rule-
making and administrative procedures at FDA
(221). The Small Business Administration (SBA)
is also involved in making low interest loans to
small, disability-related businesses. Over the
period 1973-81, SBA loaned a total of $116 million
to a wide variety of firms in the United States.

The efforts of VA, NASA, and NIHR have also
produced a number of “successes” in terms of tak-
ing R&D products from the Government labs to
private manufacturers for mass marketing and dis-

tribution. The introduction of the commercially
produced version of the Autocom, a communica-
tions device, is the result of 5 years of initial R&D
at the Trace Center at the University of Wiscon-
sin and 2 years of production engineering at Tele-
sensory Systems, Inc. The Autocom is a exam-
ple of a prototype device proving the validity of
a research idea and then being “redesigned” to fit
the needs of the manufacturer: 1) mass produc-
tion, 2) regular production schedules, 3) high
product consistency, and 4) adherence to in-
dustrial standards of quality control (189).

Rancho Los Amigos has worked with Med Gen-
eral in Minneapolis to transfer its research on
idiopathic scoliosis to produce a device—the Scoli-
tron—to put on the market. The University of
Michigan REC has also transferred its research on
transportation devices and systems to firms like
Creative Controls, Inc., and the Amigo Corp. for
the development and marketing of mobility tech-
nologies to aid handicapped individuals. There
are many examples of where and how RTCs and
RECs have been effective and successful in work-
ing with the private sector to transfer R&D proto-
types and information to marketable products. *

A good example of how involved and complex
this type of transfer process can be is well illus-
trated by figure 6, a flow chart of NASA’s efforts
in bringing the technology that became the Auto-
cuer to the marketplace (227). This chart traces
the tortuous route that a single project, involv-
ing a not unusual number of actors and organi-
zations, took to get to the commercial stage. This
schematic is a good model for this type of inter-
agency and public-private process. Since most of
the more important technologies tend to follow

*For an interesting account of how the Optacon  technology

reached the marketplace, see LaRocca  and Turem’s “The Applica-
tion of Technological Developments to Physically Disabled People”
(LaRocca  & Turem, 1978). It was a 10-year project, involving
DHEW, Stanford University, the Mellon Foundation, the Stanford
Research Institute, and finally, the creation of Telesensory Systems,
Inc., to manufacture, distribute, and service the Optacons.  More
than $3 million was granted to this project, which came to involve
a staff of 20 to 30 people, while turning out 13 Ph. Ds. and other
advanced degrees for dissertations concerning the Optacon  project.
A more thorough analysis of the factors associated with bringing
a device to market can be found in “A Production and Marketing
Strategy for Prototype Devices Developed Under the Rehabilitation
Engineering Program, ” prepared by the Electronic Industries Foun-
dation, March 1978, for RSA (78).
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Figure 6.—Organizational Chart for the Autocuer Project
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Photo credit’ Courtesy of Research Triangle Insf/fute, Research Triangle Park, N. C.

The Autocuer, a portable minicomputer, mechanically “hears” words spoken to a deaf person and projects
symbols onto the lens area of a pair of eyeglasses worn by the deaf person. The symbols, shown above
for the phrases “He can go” and “Get a coat,” act as visual cues that lessen the ambiguity of words that

look similar to a lip-reading person

this type of route, the model is an accurate gen-
eral indicator of how the process works and why
it can succeed or fail.

A major aspect of NIHR’s mandate is to “im-
prove the distribution of technological devices and
equipment for handicapped individuals by pro-
viding financial support for the development and
distribution of such devices and equipment” (Pub-
lic Law 95-602, sec. 200). There are a number of
significant obstacles, however, that complicate
and prevent the participation of private industry
in this process (170):

●

●

lack of adequate demographic data (or
market statistics) about the needs for
technological aids and devices by disabled
people;
lack of commercial viability of certain ven-
tures because of a small fragmented market
and high investment costs; and

. roadblocks caused by the patent system, lia-
bility insurance requirements, and the third-
party payment system.

Additional factors must be considered to the
issues of reimbursement and marketing (see the
following chapter). The Government may provide
a fairly large guaranteed market for numerous
medical and rehabilitative technologies. VA and
the vocational rehabilitation systems alone pro-
vide a ready market for medical and rehabilitative
devices. The Government, as purchaser and as
arbiter of performance and design standards, can
to a large extent determine what technologies will
qualify to enter the marketplace. There is some
concern that FDA, the Rehabilitation Services Ad-
ministration (RSA), and VA accept specification
and standards of existing technologies on the mar-
ket as the criteria for evaluation and (in the case
of VA and of vocational rehabilitation systems)
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An arthritis patient IS being set up to receive radiation treatment from a high-energy X-ray machine. Total Iymphoid
Irradiation IS currentIy being tested for its effect on reducing disability of people with severe rheumatoid arthritis

purchase of new rehabilitative devices (141). This
situation makes it even more difficult for emerg-
ing technologies that are different in design or per-
formance levels to enter the general marketplace,
especially the large VA market. If a device can
enter into the “medically necessary” category in
the Medicaid reimbursement process or be in-
cluded as a necessary rehabilitative device in the
VA or vocational rehabilitation systems, a signifi-
cant obstacle is overcome for the manufacturer.
Reimbursement is then guaranteed for their prod-
uct. If a technology is not found to be “ther-
apeutic, “ “medically necessary, ” or does not meet
the standards established by FDA, RSA, or VA,
then the production and marketing outlook is
much less optimistic given the relatively poor
financial status, low employment levels, and ill-
defined target populations that characterize dis-
abled people as a market.

There are relatively few commercial products
available to disabled people despite the millions
of public dollars dispersed yearly for handicap-
related R&D. A major problem is that the Federal
Government does not have consistent, formal
mechanisms in place to link research investment
to the production and distribution needs of the
marketplace. The exception is a formal mecha-
nism for accomplishing this task within NASA
that works quite well when applied correctly. One
critical aspect of the NASA system is that it
sometimes uses a “co-contracting” process with
both researchers and potential marketers in-
volved. NIHR and VA are trying to move in this
direction, to the extent possible, by redirecting the
development process to accommodate and include
marketplace considerations. NIHR is examining
a number of initiatives to promote and facilitate
private sector involvement (170):
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● demographic and market research,
● low-cost loans or grants,
● tax incentives,
. studying the experience of European systems,

and
● contracting arrangements.

NIHR is also investigating ways to overcome
the disincentives that have discouraged private
sector involvement, such as patent policy, prod-
uct liability issues, and the third-party payment
system. Patent policy, for example, is seen as a
disincentive for many firms who are in, or who
might enter, the production of disability-related
technologies. The patent process is expensive and
lengthy. Numerous challenges of patent rights in
court have resulted in a situation of uncertainty
regarding the amount of protection of a design
afforded by a patent. There is also uncertainty
regarding the granting of patent rights to products
or techniques developed in whole or in part by
Federal funds. These considerations are height-
ened by the fact that a great many firms in this
area are small and cannot easily afford the costs
involved in a lengthy patent process. Addition-
ally, in a rapidly evolving field of technology such
as this, patents may be out-of-date rapidly, thus
lessening the incentives to go through the process
of securing them. Nevertheless, a streamlined and
less costly patent process, combined with a more
consistent and explicit Federal policy toward the
assigning of rights to products developed with
Federal funding, could make some firms less reluc-
tant to enter the market with new products.

It remains to be seen whether this Federal at-
tention will be translated into federally supported
action. One final problem that NIHR has already
begun to address is information collection and dis-
semination. This is not to say that there is, at pres-
ent, an absence of disability-related information
collection and dissemination in this country. On
the contrary, there are numerous public and pri-
vate reference centers, information dissemination
networks, nonprofit organizations, bibliographic
services, etc., that can provide a wealth of infor-
mation on a wide variety of topics. Nevertheless,
finding product information that is up-to-date,
complete, and accurate remains a substantial
problem.

The most recent addition to the information
collection and dissemination system is the com-
puter network ABLEDATA. This is an NIHR-
funded, product information system operated as
a service of the National Rehabilitation Informa-
tion Center based at Catholic University in Wash-
ington, D.C. Most product information is avail-
able only through manufacturers’ catalogs or from
distributors. Normally, these data consist of
technical specifications, selection choices, etc. The
ABLEDATA system collects manufacturers’ data
and adds updated information regarding local
availability of products, names of manufacturers,
where the distributors are located, product de-
scriptions, cost information, and any relevant
evaluation data that are available. This informa-
tion is in a computerized data bank that is accessi-
ble to information brokers at selected locations
around the country. These brokers are in turn ac-
cessible to rehabilitation centers, individuals, or
anyone who has a need for that information.

Currently there are nine information brokers.
In their searches (for information for clients or
users), these brokers access the on-line data base
as well as conduct manual searches through doc-
uments containing information not yet entered
into the computer data bank. As of November
1981, information on 3,200 items was entered into
the system, and another 2,OOO entries were ex-
pected shortly. The amount of information that
can be entered is constrained by the limited staff
time available to obtain the information and proc-
ess it. There are 15 centers, including private re-
habilitation centers and NIHR-funded RECs, that
assist the ABLEDATA staff in obtaining manu-
facturers’ literature. For example, the University
of Virginia is responsible for contributing wheel-
chair data to the information bank. The Univer-
sity of Michigan submits information regarding
personal transportation technology. The Smith-
Kettlewell Institute contributes data regarding
technologies for deaf-blind individuals. And, New
York University covers environmental technol-
ogies for personal use.

The information contributed by RECs will in-
clude relevant R&D and evaluation/performance
information they have developed in their program
areas. Surveys of manufacturers, consumers, and
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other relevant persons, will be conducted to sup-
plement these efforts, as well as to keep the prod-
uct listings and information current. For each
product, there will be a section for general com-
ments regarding the technology’s use. These com-
ments may include information provided by the
manufacturer but not printed in the product’s lit-
erature, suggestions by consumers and profes-
sionals regarding modifications that can be made
to the product, and tips regarding the product’s
safe use.

The concept and approach of ABLEDATA are
excellent. However, primarily due to low levels
of funding for start-up and for continuing opera-
tions, effective implementation of this program
is likely to be quite difficult. The number of en-
tries is extremely limited, and the comment and
evaluation fields (areas of the forms used) for each
product are currently incomplete, Furthermore,
there is no procedure in place to systematically
update the information. As with the original prod-
uct entries, the reason for these limitations appears
to be a lack of funding for additional staff time.
They are not due to a lack of need or to the exist-
ence of severely limiting technical problems.

Summarizing NIHR’s priority research and
demonstration activities in the marketing and dif-
fusion area also serves the purpose of summariz-
ing the major issues that confront the disability-
related development and marketing system in gen-

DISCUSSION

One of the key driving forces usually behind
the innovation process are consumer demands and
needs as perceived by the Government or private
sector. Note that it is not as common for needs
as perceived by the user to be a key driving force.
To a major degree, new scientific or technological
advances and opportunities have also stimulated
important innovations (216).

The obstacles to getting new products onto the
marketplace are many. Booz, Allen & Hamilton,
Inc., found that of every 58 new product ideas,
12 pass the initial screening test, seven remain
after a thorough evaluation of their profit poten-
tial, three survive the production stage, two sur-

eral. The research goals and projects identified
below represent the distillation of concerns col-
lected from relevant participants in the field (170):

●

●

●

●

●

Conduct a comprehensive demographic sur-
vey of the Nation’s disabled population to
determine the number and the character of
subgroups according to precisely defined im-
pairment and/or functional needs.
Conduct a comprehensive study of incentives
to promote business investment in ventures
that potentially have high social benefit but
which at present are not profitable. Incen-
tives to be studied include: 1) low-cost loans
or grants, 2) tax abatement, and 3) contract-
ing arrangements related to Government pur-
chases.
Conduct a study of disincentives to business
investment including: 1) patent policy,
2) product liability, and 3) third-party
payers.
Establish a testing and evaluation program
(minimum of two centers per year) to assess
suitability of products for use by disabled
persons. This program is to include input
from disabled consumers.
Develop and establish minimum performance
specifications for products. This will offer
producers criteria for manufacturing, and
furnish a framework for testing and eval-
uation.

vive the test marketing phase, and only one be-
comes commercially successful (15). Coupling
these statistics with the knowledge that 8 of every
10 new small (general) businesses fail within their
first 5 years makes it apparent that new business
and products (of any type) have very significant
survival problems. These statistics are especially
relevant to the handicap and disability-related
area, since many of the firms that produce tech-
nologies in this area are relatively new and very
small, with a fragile capital base and narrow mar-
ket structure. Businesses and products existing

primarily for disabled persons may encounter ad-
ditional difficulties due to the sometimes limited
and almost always ill-defined market segments
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that characterize this area. These factors also pre-
sent further complications when a business tries
to raise venture capital to support an uncertain
or risky business proposition. The market de-
mands and needs may be present, but so are a host
of other considerations that make the production,
diffusion, and marketing of innovations quite dif-
ficult. Below is a set of actual or perceived reasons
why manufacturers avoid producing disability-
related devices (123):

●

●

●

●

●

●

●

the cost of design for production may not be
recoverable;
the cost of special modifications that maybe
necessary in individual situations;
the cost of training that may be involved in
the use of the technology;
the costs associated with assuring that the
technology meets functional, technical, reli-
ability, and safety requirements;
liability and legal concerns (lawsuits due to
malfunctioning devices);
the cost of developing maintenance systems
for technologies whose market potential is
difficult to identify and quantify; and
fear that informed consumer demand, for
better or new products or services, does not
exist.

A dilemma that also adds to the uncertainty of
being a manufacturer in this area is the occurrence
of special problems within existing problem areas
for business. Different populations (e.g., children,
elderly people, active young adults) may have the
same underlying condition or disability, and yet
will not share the same lifestyles, educational
needs, employment aspirations, and so on. Thus,
a technology to assist, for example, a deaf young
adult may have quite different demands placed
on it than one to assist a deaf or hearing-impaired
senior citizen. The specific requirements for an
assistive device will often be quite different. Are
the “numbers” of deaf people relevant to the man-
ufacturer if that firm does not know the subsets
of the market, their various disability levels, and
their lifestyle requirements?

Figure 7 provides more graphic illustration of
the dynamics and requirements involved in pri-
vate sector efforts to bring research ideas, infor-
mation, and products to the consumer (147). Dif-

fusion of information is a critical aspect of any
such process. Information transfer needs are found
along the continuum of R&D, diffusion, and mar-
keting. Outlets for information include scientific
journals, meetings, radio, periodicals, computer
networks and data bases, reports, advertisements,
catalogs, television, and books. Despite the ex-
tensive array of possible information sources, con-
siderable attention has been focused on the many
weaknesses of the information transfer system.

The complexity of the general research, diffu-
sion, and marketing process is increased by the
special requirements of the area of technology for
disabled or handicapped people. If one examines
just the engineering obstacles of adapting technol-
ogies to the human system, the barriers to diffu-
sion seem monumental. The testimony of James
Reswick illustrates the frustration involved in this
process (123):

It is virtually impossible for any one person
clearly to state specifications of a device to meet
a patient’s need in engineering terms. An initial
attempt can be made by an effective team which
includes medical, engineering and the associated
health professionals and technical persons asso-
ciated with clinical operation and testing. Such
a medical engineering team can set down initial
performance goals and proceed from these goals
to define research and development tasks. Still,
the inescapable fact remains that it is not until the
device is first tried in the clinic on a patient that
many aspects of the problems not recognized in
the beginning become clear, after which it may
be possible to define the specifications in engineer-
ing terms.

Inevitably, the first prototype must be rede-
signed and redeveloped, and it is seldom that only
one cycle of this process is required, Rather, the
process becomes a continuous one, with new and
improved models being worked on and evaluated.
It often is difficult for a developer to accept that
his designs must be frozen for production at a time
when he still is working on various improved ver-
sions. But at some point, a manufacturer or other
agency must reach a decision that a product or
a device has attained a level of development suf-
ficient to warrant production and distribution for
profit. It is absolutely vital that this occur if the
firm or agency is to be able to encourage a con-
tinuing R&D effort in the first place.
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Presuming that the manufacturer is successful
in producing a useful biomedical product, he then
faces some additional problems not usually pre-
scribed by a patient’s physician. This means that
physicians must be educated and trained in the
application and use of the devices. Such training
and education are costly and the physician must
be completely sure of the performance of the
device before he can fulfill the ultimate of respon-
sibility which the doctor-patient relationship re-
quires of him. Thus the device development must
occur in the context of a respected teaching-clin-
ical facility if reported clinical experience is to be
considered reliable by the prospective prescrib-
ing medical community.

A second problem facing the manufacturer is
the fact that no electromechanical device ever im-
proves with use and age. These devices inevitably
require maintenance and repair, and the manufac-
turer must assume responsibility for this service.
The establishment and maintenance of such a
service in a limited market may well be too cost-
ly to justify. Therefore, many small firms with
limited marketing, distribution, and service ca-
pability refrain from producing medical engi-
neering devices even though many have the tech-
nical capability and interest.

Additional steps in this process are the premar-
ket approval evaluations required by FDA for

medical devices. The cost of just the process is
considerable. Reswick estimates that the invest-
ment required to move a device beyond the pro-
totype stage is as much as four times the original
development costs (123). NIHR places this invest-
ment at about five times the original cost of re-
search (51).

The issue of rapidly changing technology is a
serious problem for manufacturers in this field.
Sometimes, though, it can be a benefit as well;
especially in those areas served by or related to
computer and microcircuit technology. Devices
are constantly being made smaller, more sophis-
ticated, more flexible, and cheaper. At the Tufts
RTC, researchers and subcontractors have made
available an Interactive Communicator for use by
nonvocal individuals (147). They never build
more than 10 to 20 devices of the same design.
The technology changes so fast that each year a
new feature is added. As another example, the
Kurzweil Reading Machine had an initial cost of
$50,000, which fell to $25,000; and there are now
plans to reduce the price much further as new
technology and “mass” production help lower its
cost. The problems created by rapidly expanding
technological innovation can be offset by the ben-
efits it helps deliver.
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The f i rs t  of  ear thly blessings,  independence.
—Edward Gibbon
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9
Delivery, Use, and Financing

of Technologies

INTRODUCTION

The desired result of research, development,
evaluation, and diffusion of technologies is the
use of these technologies by disabled individuals.
In order to develop a framework for examining
the fit between the individual disabled person’s
needs, desires, and capabilities and specific tech-
nologies, it is necessary to assess the current sys-
tem of use of technologies, This system includes
selecting technologies, providing technologies,
and paying for them. Assessment of this system
also relates directly to issues of resource alloca-
tion.

The use of technologies by disabled people ap-
pears to depend primarily, but certainly not en-
tirely, on the public and nonpublic programs and
services for which the individual users are eligi-
ble. Through their affiliation with these programs
and services, users either receive technologies di-
rectly, have them financed, or learn about them.
“Public programs” are those provided by the gov-
ernmental sector, whether at the Federal, State,
or local level. “Nonpublic programs” are those
provided by all other sectors of society. The non-
public (or “private”) sector may be further divided
into the “for-profit” sector (which would include
manufacturers and commercial insurance com-
panies) and the “not-for-profit” sector (which
would include foundations, voluntary health
agencies, universities, and professional associa-
tions).

One reason the use of technologies is depend-
ent on eligibility for programs is that many dis-
abled persons are poor. Three-fifths of disabled
adults of working age earn incomes at or near the
poverty level (17). In 1977, the median family in-

come (including public assistance) for severely
disabled individuals was slightly over half that of
the nondisabled (7o). These figures must be kept
in perspective, however, because they may be ex-
cluding the many disabled people who have higher
incomes and are thus not in programs from which
much of the data is drawn.

Furthermore, of 15 million disabled Americans
between ages 16 and 64, more than 7.7 million
are either out of the labor force by choice or
unemployed (17).

A second reason the use of technologies is
dependent on eligibility for programs is that in-
formation on available technologies reaches po-
tential users primarily through the variety of pro-
grams that exist. One type of program provides
the technologies directly, with the professionals
on staff either disseminating information on possi-
ble choices or prescribing professionally selected
technologies, training the client in their uses, and
monitoring their effectiveness. Another type of
program serves as an information source for eligi-
ble clients.

This chapter describes the significant public and
nonpublic programs that affect the use of tech-
nologies by disabled people. Programs legislated
and funded by the Federal Government are em-
phasized. Because this chapter covers a range of
programs, issues pertaining to particular programs
are discussed following the relevant program
description. Issues pertaining to the service
delivery system as a whole are then discussed sep-
arately.
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CURRENT ACTIVITIES AND PROGRAMS

Public Programs

There are many public programs that serve dis-
abled individuals at the Federal, State, and local
levels. These programs vary in their purpose,
origin, definitions of disability, and criteria for
eligibility. Some serve specific disability groups,
others serve all disabled people who meet non-
diagnosis-specific eligibility criteria, while others
serve disabled persons through funds earmarked
from broader programs. Programs also differ in
their methods of providing services (which include
alternatives such as funding only, funding plus
referral to services, or direct service provision),
in their financing, and in their administration.

In 1975, the Office of Handicapped Individuals
of the Department of Health, Education, and Wel-
fare (DHEW) surveyed all Federal programs that
serve disabled people, and it found 75 programs
that focused on serving disabled people, 6 pro-
grams that were not exclusively for disabled peo-
ple but emphasized serving them, and 45 pro-
grams that mandated serving disabled persons but
on the same basis as able-bodied people (83). A
more recent survey (1981) found 83 programs tar-
geted to disabled persons and 50 that include these
individuals as beneficiaries (122). Thus, in recent
years, the number and diversity of Federal pro-
grams serving disabled people has remained fair-
ly constant. These programs are administered by
22 Federal agencies and are concerned with near-
ly every aspect of a disabled individual’s life. It
should be noted that authority for more than one
program may stem from a piece of legislation.

Although there are over 100 different Federal
programs serving disabled people, the majority
of public services are in the form of: 1) income
maintenance, 2) health and medical care, 3) social
services, 4) educational services, and 5) vocational
rehabilitation and independent living. Other serv-
ices, not discussed in depth in this report, include
special housing programs and transportation sys-
tems. Clearly, the greatest expenditures for dis-
abled people have been and continue to be made
for income maintenance and related transfer pay-
ments and health and medical care (8,83,122,130,
208). For most programs, the majority of dollars

come from the Federal Government; Federal funds
are often supplemented by mandatory or optional
State or local matching funds. The Urban Institute
estimated that in 1973, $15.3 billion in public
funds was spent on income maintenance and
related transfer payments, $7.9 billion was spent
on health and medical payments, and $1.1 billion
was spent on other direct service payments (in-
cluding education and social services) (208). In
1977, these figures increased to $29.8 billion for
income maintenance and transfer payments, $7.7
billion for health and medical payments, * and
$2.4 billion for direct services (8). Thus, similar
proportions of total funds were spent in each area.
In the case of funds spent on children only, the
greatest amount is spent on special education, fol-
lowed by lesser amounts for transfer payments
and medical care (118). A summary of Federal ex-
penditures for disabled people under the programs
discussed in this chapter is presented in table 8.

Income Maintenance

The major income maintenance programs for
persons with disabilities are the Social Security
Disability Insurance (SSDI) program, the Supple-
mental Security Income (SSI) program, Veterans
Administration (VA) compensation for serv-
ice-connected disabilities, and VA pensions for
nonservice connected disabilities.** In fiscal year
1980, Federal expenditures for disabled recipients
were $15.0 billion under SSDI and $3.9 billion
under SSI. ’ * * There were 4.8 million SSDI and
2.3 million SSI beneficiaries (130). For the VA pro-
grams, $6.1 billion was spent for 2.3 million vet-

‘Different authors categorize expenditures in different ways, de-
pending on their assumptions and definitions. Thus, it is difficult
to compare figures from source to source, although they may be
useful in examining the magnitude or direction of the spending. In
this case, it is unlikely that medical payments due to disabling con-
ditions decreased from 1973 to 1977, but rather, it is certain that
some programs included in the 1973 figure were not in the 1977 fig-
ure. It should also be noted that the latest year for which figures
are available varies from program to program.

* ● State-run worker’s compensation programs are an additional
source of aid to handicapped people. Since these programs are out-
side of the Federal Government, they will not be discussed in depth.
They operate in all States to provide benefits for work-related im-
pairments or death in the form of cash assistance and/or medical
care (130). In 1977, $5.1 billion was spent for income maintenance
payments and $2.5 billion was spent for medical care (8).

● **These figures exclude administrative expenses.
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Table 8.– Federal Expenditures for Disabled People Under Selected Programsa

Amount of Number of
expendituresb beneficiaries

Program (000s) (000s)
Income maintenance

SSDI . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .
SSI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Veterans Administration

Compensation. . . . . . . . . . . . . . . . . . . . . .
Pensions . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Health and medical care
Medicare

Related to disabling conditions . . . . . . . . . .

Total benefits for disabled people . . . . . . . .
Medicaid

Related to disabling conditions . . . . . . . . . .

Total benefits for disabled people . . . . . . . .
Veterans Administration

Related to disabling conditions . . . . . . . . . .

Total benefits for disabled people . . . . . . . .

Other programs
Developmental Disabilities . . . . . . . . . . . . . .
Title XX. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Education for all Handicapped Children. ., .
Vocational Education. . . . . . . . . . . . . . . . . . . . .
Title 1, Elementary and Secondary

Education Act . . . . . . . . . . . . . . . . . . . . . . . . .
Handicapped Children’s Early Education

Act . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Vocational Rehabilitation . . . . . . . . . . . . . . . . .

NOTE Numbers from refs 8, 58 122 128, 129 132, 215

$15,000,000 (FY 80)
$3,900,000 (FY 80)

$6,100,000 (FY 80)
$800,000 (FY 80)

$1,400,000 (1977)

$4,000,000 (FY 80)

$2,800,000 (1977)

$3,500,000 (FY 80)

$816,000 (1977)

$3,000,000 to
$5,600,000 (FY 80)

$62,400 (FY 80)
$841,000 (1977)d

$951,000 (FY 79)
$55,000 (FY 79)

$143,000 (FY 80)’

$20,000 (FY 80)e

$1,400,000 (FY 80)

4,800
2,300

2,300
900

3,300 (FY 80)

3,300 (FY 80)

600 to 1,300 (FY 80)

3,600’
Not available
3,900
2,100

222

Not available
1,100

aThese programs Include  those discussed In ch 9 Other programs for disabled  people, such as those under the Department
of Labor Department of Transport at Ion and Smal I Bu SI ness Adm I n I stratlon,  for example are not lnc I uded Generally ex
pendltures  under omitted programs are slgnlflcantly lower than those presented

bMany of the dollar and beneficiary figures are estimates rather than actual counts They are also from different  years and
sources and should  be used to compare magnitudes rather than added to obtain total counts Unless otherwise  noted the
year of the beneflc!ary  count IS the same as the year for the money spent

cThis  figure represents the DD population not the number of beneflc!ar(es  Some disabled people who do not meef the crl
fena to be class tfled ds developmentally dtsabled  rece(ve services from DD agenctes,  ( 184)

‘This figure Includes  State funds
‘These flgu res represent appropriations rather than expenditures

SOURCE Off Ice of Technology Assessment

erans under the compensation for service-con-
nected disabilities program (122,215), and $0.8
million was spent for 0.9 million beneficiaries
under the pensions for nonservice-connected dis-
abilities program (130). As will be noted below,
these programs are important for recipients not
only for the income they provide but also for sup-
plemental benefits and referrals to other services.
Both physical and service technologies are pro-
vided under the supplemental benefits. The in-
come itself allows the recipients to purchase tech-
nologies not covered by the supplemental benefits.

SSDI is a Federal social insurance program for
workers who have contributed to the social secu-
rity retirement program and become disabled
before retirement age. In order to become eligi-
ble for benefits, a worker must have 20 quarters
of coverage in the 40 quarters prior to the onset
of disability and must meet the statutory test of
disability or blindness. Under the statutory test
for disability, the individual must be unable to
engage in any substantial gainful activity (SGA)
due to a medically determinable physical or men-
tal impairment expected to last at least 12 months
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or result in death (58). If a blind individual meets
the statutory test for blindness, he or she may be
declared eligible for benefits if unable to engage
in SGA comparable to previous gainful activity
in which engaged (213). Once application is made,
there is a 5-month waiting period for receipt of
benefits. Disabled spouses and dependent children
may receive benefits upon the retirement, disabil-
ity or death of the primary beneficiary.

Individual SSDI beneficiaries receive cash pay-
ments with no restrictions on their use. These pay-
ments are distributed by the Federal Government
(although eligibility determinations are made by
State vocational rehabilitation agencies) from the
Disability Insurance Trust Fund, which is financed
by a payroll tax. In addition to cash payments,
beneficiaries receive two other benefits–health
insurance coverage under title XVIII of the Social
Security Act (Medicare) and referral to, and thus
use of, vocational rehabilitation services. Medi-
care coverage begins after 24 months of SSDI pay-
ments; funds are transferred from the Disability
Insurance Trust Fund to State vocational rehabil-
itation agencies. Federal dollars cover 100 percent
of the cost of vocational rehabilitation services
for eligible SSDI recipients. In fiscal year 1979,
$102 million was expended (138).

The SSI program is a Federal cash assistance
program whose purpose is to guarantee needy
aged, blind, and disabled individuals a minimum
income. Although the statutory definition of dis-
ability is the same as that under the SSDI pro-
gram, SSI exhibits an important difference from
SSDI, because eligibility for SSI is based on the
individual’s current status without regard to
previous work or contributions to a trust fund
(83). In order to qualify for benefits, an applicant
must first fulfill the definition of disability, then
pass an income needs test (which, in reality, is
included in the determination of disability), and
must not have personal resources which exceed
statutory limits, Certain children under 18 are
eligible for benefits, but there is no provision
relating to the eligibility of widows or widowers.

The SSI program originated from several State
programs for disabled, aged, and blind persons.
In 1972, the Federal program was enacted; it is
administered by the Social Security Administra-

tion and funded out of general revenues. States
may supplement the Federal program by adding
to the Federal cash benefits or by broadening
eligibility limits. This supplemental program may
be administered federally at each State’s request,
in which case the administrative costs are borne
by the Federal Government. If States select this
option (27 have), they must agree to provide sup-
plements for all SSI recipients of the same class
(127).

Like SSDI beneficiaries, SSI beneficiaries receive
unrestricted cash payments. They also receive
numerous welfare-related services, including
health insurance coverage under title XIX of the
Social Security Act (Medicaid), social services
under title XX of the act, and food stamps, Cer-
tain beneficiaries may receive vocational rehabil-
itation services. Finally, beneficiaries who require
care in personal care homes or domiciliary care
facilities may have their Federal SSI or State sup-
plemental payments made directly to their insti-
tutions (66). *

Clearly, the method of determining eligibility
for the SSDI and SSI programs greatly affects the
number and severity of beneficiaries and disabil-
ities and thus, use of technologies. As noted ear-
lier, the statutory definition of disability is the
same for both programs, although the basis for
each program is different (one is an insurance pro-
gram and one is a welfare program). By law, the
definition is meant to be a strict one so that only
the most severely disabled individuals can meet
it (213). It is the regulations rather than the statute,
however, which specify how the definition is to
be applied in individual cases. The State voca-
tional rehabilitation agencies make the initial de-
termination of disability based on medical con-
siderations alone or on medical and vocational
factors.

First, the agency makes a determination of
whether or not an individual is engaging in SGA.
Earnings below $190 per month are considered not
to be SGA, while earnings above $3OO per month
automatically cause a finding of no disability.

● These institutions provide a lower level of skilled care than in-
termediate care facilities and as such are not covered under Medicare
or Medicaid. Generally, room and board as well as some supervi-
sion in activities of daily living are provided.
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Earnings between the two amounts must be eval-
uated further. If the individual is not engaging in
SGA, a determination of whether or not the in-
dividual has a severe impairment-one which
limits his or her physical or mental capacity to
perform basic work-related functions—must be
made. Past relevant work is not considered at this
step. If a severe impairment is found, it is checked
for inclusion on the Social Security medical list-
ings for comparability and duration. At this stage,
as long as the impairment is included in the list-
ings or determined to have a medical equivalent
in the listings, a finding of disability is made. In
cases where the SGA and medical tests do not
point to a clear finding of “disability” or “no dis-
ability, ” vocational factors, such as ability to do
past work or adjust to different work, are con-
sidered.

According to the Subcommittee on Social Secu-
rity of the U.S. House of Representatives, there
is good reason to believe that the process of dis-
ability determination is not uniform across the
country. Furthermore, there is disparity between
two levels of eligibility determination-the initial
application at the State agency level and the ap-
peal (permitted if a denial is made at the initial
application) at the administrative law judge level.
State agencies are denying benefits to 67.4 per-
cent of initial applicants, yet administrative law
judges are reversing these decisions at a 60-percent
rate, The subcommittee also noted that Federal
supervision and knowledge of the program have
been weakened by a number of executive branch
reorganizations since 1975 (212). A recent General
Accounting Office (GAO) study (95) found a
problem with removing individuals who are no
longer disabled from the SSDI rolls. GAO esti-
mated that as many as 584,000 beneficiaries who
do not currently meet the eligibility criteria may
be receiving benefits.

At the heart of the definition of disability under
SSDI and SSI is the determination of an in-
dividual’s ability to engage in SGA. Under SSDI,
although there is no “means test” to determine
eligibility, benefits are terminated if a recipient
earns more than $3OO of counted income per
month. Under SSI, since the program is designed
to guarantee a minimum income, there is a reduc-
tion in benefits for dollars earned, It has been

noted that SGA is less than the poverty level and
thus provides a significant disincentive for bene-
ficiaries to work (17,83). Furthermore, the poten-
tial loss of supplemental benefits when SGA is
declared, particularly the health insurance bene-
fits under Medicare or Medicaid, provides an ad-
ditional disincentive to work (17’),

Elimination of disincentives to leave the disabili-
ty rolls and return to work has been widely dis-
cussed in the literature (12,17,68,83,104,130,138,
146,156,213). One suggestion has been to raise the
level of SGA (which has been done periodically
since the SSDI program was enacted), In theory,
a higher SGA level would mean that once a ben-
eficiary was terminated from the SSDI or SSI roll,
because of performance of SGA, his or her earn-
ings would automatically allow financial self-
sufficiency. Yet a special study by DHEW of the
increases in the SGA level in 1966, 1968, and 1974
found that these increases were not accompanied
by increases in beneficiary earnings (213). One ap-
parent reason for this finding is that most disabled
beneficiaries’ earnings are substantially below the
SGA level, and raising that level does not increase
those earnings. Another suggestion has been to
increase the wage-to-benefit ratio. This ratio can
be increased by lowering benefits or by improv-
ing wages by liberalizing the provisions of the trial
work period (to be discussed below), by improv-
ing the performance of rehabilitation counselors,
and by making the labor market more receptive
to the rehabilitated disabled population (104). Im-
proving wages appears to be the preferable meth-
od—first, it is more equitable, and second, high
benefit levels are not always the result of SSI or
SSDI benefits. A study of SSDI beneficiaries
showed that in 1971, 44 percent of those receiv-
ing SSDI benefits for 1 year or longer also received
cash benefits from at least one other source. Fur-
thermore, the average total benefits paid to those
receiving multiple benefits were double the
amount paid to those receiving only SSDI (146).

The Social Security Disability Amendments of
1980 (Public Law 96-265) attempted to strengthen
work incentives in several ways (68,130). Many
of the law’s provisions affect both SSDI and SSI,
although some apply only to one program. One
provision is that extraordinary work expenses due
to disability—such as those for attendant care
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services, medical devices, equipment prostheses,
and similar items and services-will be excluded
from the calculations of whether the individual
is engaging in SGA. A second provision is that
a person’s status as a disabled individual will be
extended for 15 months after he or she has suc-
cessfully completed a 9-month trial work period.
Although the individual cannot receive cash ben-
efits for more than 3 months of the extended ben-
efit period, active benefit status can be reinstated
if the work activity fails or the SGA level of earn-
ings is not maintained. Prior to Public Law
96-265, there was a trial work period of 9 months
after which the beneficiary’s case was closed; new
application and waiting periods were subsequently
applicable.

A third important set of provisions in Public
Law 96-265 relates to health insurance benefits.
Indeed, potential loss of these benefits has been
noted as one of the strongest disincentives to
return to work. Their value alone is often more
than the disabled recipient is able to purchase
through his or her earnings, since the average cost
of medical care is three times more for disabled
persons than for able-bodied persons (17). Public
Law 96-265 extends Medicare coverage for SSDI
beneficiaries for 24 months beyond the automatic
reentitlement period as long as there has been no
medical recovery from disability. Furthermore,
it eliminates the 24-month waiting period for Med-
icare for persons previously receiving SSDI who
become eligible a second time. For SSI recipients,
a 3-year demonstration program was authorized.
Under this program, people who have completed
the trial work period and continue to earn SGA
receive a special benefit status that entitles them
to retain Medicaid and social services benefits and
in some cases, special cash payments. On a case-
by-case basis, the Secretary of the Department of
Health and Human Services (DHHS) is author-
ized to determine that former SSI recipients re-
quire Medicaid and/or social services to maintain
employment or to provide for themselves a rea-
sonable equivalent of SSI benefits. It is too early
to assess the effects of these amendments on
abolishing disincentives to work. A full report by
the Secretary of DHHS to Congress on the effects
of these amendments and on the programs in
general is due by January 1, 1985.

As mentioned above, certain SSDI beneficiaries
may receive vocational rehabilitation services
under the Beneficiary Rehabilitation Program
(BRP), and certain SSI beneficiaries receive such
services under the SSI-Vocational Rehabilitation
(SSI-VR) program. Under both programs, the
services are provided by State vocational reha-
bilitation agencies and funded totally by the Fed-
eral Government (as opposed to the general Voca-
tional Rehabilitation program under which States
must contribute 20 percent). The primary purpose
of funding the two programs is to save trust fund
and general revenue dollars as a result of reha-
bilitating individuals into productive activity.
Thus, the following criteria were developed for
selecting beneficiaries to receive services (213):
I) the disabling physical or mental impairment is
not expected to progress so rapidly as to outrun
the effect of the vocational rehabilitation services
or preclude restoration of the individual to activ-
ity; 2) without the services, the disability is such
that the individual is expected to continue needing
SSI or SSDI payments; 3) a reasonable expecta-
tion exists that provision of the services will
restore the person to gainful activity; and 4) the
predicted period of work is long enough that the
benefits saved and future contributions to the trust
fund are greater than the cost of the services pro-
vided. These criteria imply that only the least
severely disabled beneficiaries in the SSDI or SSI
program, who by definition must be severely dis-
abled, are eligible for the BRP or SSI-VR pro-
grams. Indeed, in fiscal year 1979, there were only
94,936 beneficiaries in the BRP (138) out of a total
4.77 million beneficiaries on SSDI (69).

At issue currently is whether the Federal Gov-
ernment should continue to support vocational
rehabilitation services as part of the income main-
tenance programs (96,129). One question is
whether the programs are cost effective—i. e.,
whether the costs of services provided are less than
the savings of cash benefits plus the contributions
to the trust fund. A study of savings to the trust
fund using vocational rehabilitation case data and
SSDI benefit histories found the savings to be be-
tween $1.39 and $2.72 per $1.00 of cost for SSDI
beneficiaries who completed their vocational re-
habilitation service period in fiscal year 1975
(138). The same study found that the cost of voca-
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tional rehabilitation services would be fully repaid
in 10 years. However, it also found that the loss
of savings due to individuals returning to the SSDI
rolls is substantially greater than the increased
payroll tax revenue received during post-voca-
tional rehabilitation employment. In contrast to
the generally positive findings of the study of the
BRP, a GAO study of the SSI-VR Program (96)
found that the Federal funds spent greatly ex-
ceeded reductions in SSI payments. Furthermore,
in 55 percent of cases studied, there were no reduc-
tions in SSI payments that could be attributed to
a beneficiary’s increased earnings. Similarly, a
study of disability benefits and rehabilitation serv-
ices found that persons who receive SSI benefits,
SSDI benefits, or both, are rehabilitated (gainfully
employed and removed from the benefit rolls) less
frequently than nonbeneficiaries receiving the
same vocational rehabilitation services, including
other severely disabled vocational rehabilitation
clients (12). The authors of that study note, how-
ever, that many SSI or SSDI beneficiaries who
complete the vocational rehabilitation program
remain on the benefit rolls, because the severity
of their disability may prevent employment in the
competitive market or because the disability ben-
efits reduce their incentives to work.

A second question is whether the current re-
cipients of vocational rehabilitation services under
either the BRP or SSI-VR programs would be able
to receive such services under the general voca-
tional rehabilitation program. The general voca-
tional rehabilitation program is now mandated
to focus on severely disabled persons, which
would include SSDI and SSI recipients. In addi-
tion, criteria for selection under the general voca-
tional rehabilitation program are not as stringent,
since it includes independent living as a goal (and
not only gainful employment). However, the
rehabilitation costs for income maintenance ben-
eficiaries are roughly twice that for nonbenefi-
ciaries. Thus, if scarce funds are not earmarked
for those currently in the BRP and SSI-VR pro-
grams, there is less chance for those individuals
to be selected for services (129).

The income maintenance programs for disabled
veterans are completely separate from the civilian
programs and have completely different bases for
determining recipients’ eligibility than the SSDI

or SSI programs have. Both the compensation for
service-connected disabilities and pensions for
nonservice-connected disabilities programs are ad-
ministered by the VA and funded out of general
revenues. There are no State or local supplements
for either program. Similarly, there is no par-
ticipation by State or local agencies in determina-
tion of eligibility.

Compensation for service-comected disabilities
is a program whose purpose is to provide eco-
nomic relief to veterans whose earning capacity
is impaired due to their military service. The
amount of compensation depends on the degree
of disability which the impairment causes in earn-
ing capacity in a civilian occupation. Additional
compensation is provided for dependents. To
become eligible, a veteran first must have con-
tracted a disease, suffered a nonmisconduct in-
jury, or aggravated an existing disease or injury
in the line of duty during active war or peacetime
service. Proof of disability is based on the serv-
ice medical records. Service connection may be
granted by presumption if a veteran develops one
of the specified chronic diseases within 1 year of
discharge from service, tuberculosis or Hansen’s
disease with 3 years, or multiple sclerosis within
7 years. Once service connection has been estab-
lished, the percentage of disability is assigned by
VA from an established “Schedule for Rating Dis-
abilities. ” Percentage range from 10 to 100 (215).
Thus, the establishment of eligibility is based
entirely on medical criteria (in addition to proof
of service). No vocational factors are considered
in individual cases. (Vocational factors were con-
sidered only when the “Schedule for Rating Dis-
abilities” was developed. ) Furthermore, the indi-
vidual veteran does not have to show a lack of
ability to earn an income or an inability to sup-
port himself or herself with unearned income.

Pensions for nonservice-connected disabilities
is a program to provide an income to totally and
permanently disabled veterans and their depend-
ents whose income is below an established stand-
ard. To become eligible, veterans must have
served at least 90 days including 1 day of war-
time service, must meet a medical determination
of disability, and must have personal resources
and income below a legislated amount. At age 65,
veterans are deemed to be disabled regardless of
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their physical condition. Disabled survivors of
veterans may also receive benefits if the income
test is met (127). As noted earlier, this income-
tested program is smaller than the nonin-
come-tested one. Eligible veterans receive cash
payments (the amount is determined by statute),
medical and social services under the VA system,
and housing and education benefits.

Erlanger, et al. (82) note that while distinction
between service- and nonservice-connected dis-
abilities has always been made in discussions on
veterans’ benefits, the legitimacy of veteran pres-
sure for benefits has never been seriously ques-
tioned. An examination of the hearings on the
Veterans’ Disability Compensation and Survivors’
Benefits Amendments of 1980 supports this com-
ment (215). The veterans’ disability programs
have always been separate from the civilian pro-
grams and have had better benefits and less strict
eligibility requirements. The major issue of con-
cern to policymakers has been the cost of the pol-
icy of providing all eligible disabled veterans with
all necessary services (82).

Health and Medical Care

The major publicly financed health and medical
care programs serving disabled individuals are
programs that serve able-bodied individuals as
well. They include Medicare, Medicaid, and VA
medical services. Expenditures attributed to dis-
abling conditions are significant. Berkowitz esti-
mated that in 1977, $1.4 billion was spent under
Medicare and $2.8 billion was spent under Med-
icaid (8). Another $816 million was spent by VA.
These figures do not represent total medical care
benefits to disabled people funded under the three
programs; rather, they represent only those
medical care expenditures incurred by disabled
persons directly related to their underlying im-
pairments (8). Total health and medical care ex-
penditures (not due only to disabling conditions)
for disabled people under these programs are even
higher. In fiscal year 1980, the Federal Govern-
ment spent $4. o billion under Medicare for 3.3
million disabled beneficiaries, $3.5 billion under
Medicaid for 3,3 million disabled beneficiaries, *

*State supplements to the Medicaid program are not included in
these figures.

and $3.0 billion to $5.6 billion for 0.6 million to
1.3 million disabled beneficiaries under the VA
medical system (129). As will be discussed fur-
ther, the use of technologies by disabled people
is significantly affected by the amount of funds
provided by these programs, either to individuals
or providers, by the methods used to authorize
payments, and by the organization of provision
of services.

The Medicare program authorizes health in-
surance benefits to cover the cost of hospitaliza-
tion and medical care for eligible elderly and dis-
abled persons, including services by physicians,
some allied health professionals, outpatient clin-
ics, rehabilitation facilities, skilled nursing
facilities, home health agency services, and some
medically necessary drugs and devices (58,208).
As noted in the previous section, individuals who
are eligible for SSDI benefits for 24 months can
receive Medicare benefits. Other eligible disabled
persons include those severely disabled during
childhood who are the dependents of deceased,
retired, or disabled social security beneficiaries,
disabled widows or widowers over age 50 whose
deceased spouses were fully insured, and in-
dividuals with end-stage renal disease. Unlike the
determination of eligibility process under SSDI
or SSI during which medical factors, vocational
factors and earnings were examined, eligibility for
Medicare is strictly categorical with the categories
mandated by statute. The determination process
under this program is not as important for the use
of technologies as it is under SSDI or SSI,
although categorical eligibility clearly depends on
the earlier determination process.

Under part A of the Medicare program (the hos-
pital insurance program), participating hospitals,
skilled nursing facilities, and home health agen-
cies (institutional providers) are reimbursed for
the reasonable cost of providing medically nec-
essary inpatient and home care visits. The pro-
viders receive the reimbursement directly. Part A
is financed by a payroll tax. Under part B (the
Supplementar y Medical Insurance program), re-
imbursement equals 80 percent of the reasonable
charge for covered services, including physicians’
services, outpatient physical therapy and speech
pathology services, and other medically necessa~
services, including some drugs and devices. The
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payments are financed by participants’ premiums
and by general Federal revenues. They are paid
either to the providers directly or to those who
receive the services (58).

The Medicaid program authorizes Federal pay-
ments to States to cover the costs of medical care
and related services for eligible recipients. The
program is administered by the State and financed
jointly by Federal and State contributions; the
Federal portion varies according to a formula that
considers State wealth and according to participa-
tion in optional parts of the program. Most per-
sons receiving SSI are eligible for Medicaid
assistance (categorically needy). States may elect
to use more restrictive criteria for Medicaid
eligibility than SSI. However, States may elect to
cover other individuals whose incomes are higher
than the SSI maximum but who can not afford
medical care (medically needy); Federal contribu-
tions are received for these beneficiaries. Par-
ticipating States are mandated to provide certain
services, including hospital and physician services,
but they are permitted to provide optional serv-
ices. The provision of prosthetic devices and
rehabilitation services are considered optional
services. The Medicaid program has emerged as
a primary source of funding for services to dis-
abled people. This is both because the incidence
of disability is higher among low-income groups
and because amendments to the act added special-
ized benefits for institutionalized mentally ill and
mentally retarded persons (58). The primary ex-
ample of such specialized benefits is the Interme-
diate Care Facilities for the Mentally Retarded
(ICF/MR) program. The ICF/MR program was
added to Medicaid in 1%’1 as an optional serv-
ice; it will be discussed further below.

There are several important policy issues that
affect eligible, disabled Medicare and Medicaid
recipients. First, what technologies are covered
and how are those decisions made? Under the
present coverage mechanism, funds are passed
from the Federal Government to contractors
(called fiscal intermediaries for Medicare, part A,
and carriers for Medicare, part B) who reimburse
the providers. * It is the contractors who are in-

—
*The contractors may also reimburse individuals whether or not

they have already paid the providers under the part B program.
However, decisions on what is covered and what types of profes-
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itially responsible for identifying coverage issues
(166), When the contractors feel unable to judge
whether or not to cover a particular service, the
case is referred to 1 of 10 regional offices in the
case of Medicare. If the regional office is unable
to settle the issue, the case is submitted to the cen-
tral office for a decision. Yet, decisions are often
made on a case-by-case basis and thus may vary
from region to region (or State to State).

Coverage for certain technologies (including
procedures, services, and devices) is mandated by
statute or regulation. For example, necessary cur-
ative physician services in or out of the hospital
are covered nationwide. However, many indi-
vidual technologies are not specifically covered
in a list or set of lists.** Their coverage depends
on determination by the contractor that their use
falls within a category of covered technologies.
For example, prosthetic devices (a category of
technologies) may be covered under part B of
Medicare if they replace all or part of an internal
body organ or replace the functioning of a per-
manently inoperative or malfunctioning organ
(108), Communication aids, which are considered
by numerous health professionals to be prosthetic
devices, are not specifically covered under part
B (47,108). At present, no agencies or programs
are specifically mandated to fund the purchase of
communication aids (108), although they may be
covered under some programs once precedent-set-
ting cases have been experienced. (See separate-
ly issued OTA Background Paper on “Assistive
Communication Aids” for additional discussion
on this topic. )

According to an earlier report by OTA (166),
coverage decisions on a particular technology ap-
pear to be based on the technology’s stage of de-
velopment and its general acceptance. A technol-
ogy that is perceived to have moved beyond ex-
perimental status to clinical application and to be
accepted by the local medical community is con-
sidered “reasonable and necessary” and thus is

sions or institutions are recognized as prowders  are not aftected  by
and do not affect whether or not the pub] ic funds are paid directly
to the provider or to the individual.

* *Congress and the agencies often avoid such l]sts m draft]ng laws
and regulations, because it is very difficult to be comprehensive.
Usually some examples are included followed by phrases such as
“other necessary services” or “other health impaired persons requiring
special education and related services. ”



110 . Technology and Handicapped People

covered if it is not specifically excluded from
coverage. The standards for the criteria used—
stage of development and general acceptance—de-
pend on judgments made on the technology’s
medical safety and efficacy. These judgments are
made by the contractors’ or regional offices’
medical advisors; they may be based on personal
knowledge, on recent literature, or on advice by
advocates of the technology (166). They are rarely
made on the basis of a consistent national policy,
and they vary widely from contractor to contrac-
tor (22,166).

Technologies that are covered must then be
deemed “medically necessary” by the medical
community for individual users. Lack of proof of
medical necessity is often a reason for denial of
funding even if the services are necessary for the
comfort or convenience of the patient. Even if ne-
cessity is established, contractors do not always
agree with clients and their providers over
whether the need is medical in nature. Consultants
employed to assist the contractors in their deci-
sions rarely have experience with rehabilitation
and do not fully understand its function. As a
result, funding is often denied rather than justified.
This is a particularly important problem for those
disabled people whose needs for services and
devices are not in response to curing a medical
problem (even if it is a disease that has caused their
impairment). Preventive services generally are
also not covered. For example, a new electronic
personal response system for disabled and elder-
ly people that has been shown to be effective,
called Lifeline (196), is not covered by Medicare
or Medicaid because it is considered to be preven-
tive but not “medically necessary. ”

A second issue affecting Medicare and Medicaid
recipients is what types of professions and institu-
tions are recognized as providers, because only
those who are recognized as providers by law or
regulation may prescribe the medically necessary
services. While it may be clear to those outside
the medical community that some technologies
are medically necessary (and thus reimbursed),
the recognized providers may not be the best
suited to match a particular technology with an
individual. The use of durable medical equipment
(DME) may illustrate this point. DME, covered
under part B of Medicare, refers to equipment

that: 1) can withstand repeated use, 2) serves pri-
marily a medical purpose, 3) is not generally use-
ful in the absence of an illness or an injury, and
4) is appropriate for use in the home (116,170).
In 1977, an estimated $73 million to $130 million
was spent on DME (115). Examples of DME in-
clude hospital beds and accessories, wheelchairs
and accessories, and canes and crutches. For DME
to be paid for, it must be prescribed by a physi-
cian. The prescription must include a diagnosis
and prognosis of the patient’s condition, the
reason for prescribing the equipment, and the es-
timated duration of medical necessity (116). How-
ever, the actual matching of DME to the patient’s
needs is often done by providers such as social
service workers, visiting nurses, orthotics special-
ists, and others who transmit the pertinent infor-
mation to the prescribing physician. The carriers
often check claims with these additional pro-
viders, and due to the number of individuals who
must be contacted, the claims are up to five times
more costly to process (169). There are, however,
those who believe that the physician prescription
is an important element in getting an appropriate
fit between the technology and user and in ob-
taining funding (41). Although there are numerous
other reasons for denial of funding, prescriptions
that are not detailed are often initially denied or
referred for followup. Carefully detailed physi-
cian prescriptions may, and have, assured fund-
ing (41).

Another problem pertaining to the issue of
which providers are recognized for funding is that,
although a class of institutions may be specifically
recognized, the determination of whether an in-
dividual institution qualifies as a provider is not
always clear cut. Thus, for example, intermediate-
care facilities for the mentally retarded (ICF/MRs)
were mandated as providers under the Medicaid
program in 1971. While the law contained a def-
inition of ICF/MRs, the definition was modeled
on large publicly operated institutions for the
mentally retarded. Initially, it did not specify
criteria for including small publicly and private-
ly funded community residences. Regulations pro-
mulgating the ICF/MR program in 1974 stipulated
that facilities of 15 or fewer residents could
qualify, but very little guidance was provided to
States in certifying small community residences.
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The updated regulations in 1977 were not much
more specific (2).

A third issue affecting Medicare and Medicaid
recipients is the amount reimbursed for the cost
of covered, medically necessary technologies. The
fact that a technology is covered does not ensure
that it will be fully reimbursed. The amount au-
thorized for Medicare or Medicaid reimbursement
may be such that indigent clients needing expen-
sive equipment (and, by definition, Medicaid re-
cipients are indigent) may effectively be denied
access to it (116). A study of DME claims flow
and subsequent payment found that there was
payment of only 52.3 percent of all submitted
charges (116). The reasons for this figure included:
a claims denial rate of 13.4 percent, requirements
for deductibles and coinsurance, and reductions
of the actual charges to allowed charges. The
allowed charge is a result of a comparison among
the actual charge, the customary charge of the in-
dividual supplier, the prevailing charge in the
area, and the lowest charge level in the area for
certain specified items (116). The Omnibus Budget
Reconciliation Act of 1981 removed the Medicare
reasonable charge limitations on Medicaid reim-
bursement. It is too early to assess the effect of
this charge on indigent disabled people receiving
technologies.

A recent GAO report on DME reimbursement
found that standard DME items often cannot be
bought at the amounts allowed and recommended
that the lowest charge level screen be discon-
tinued. That report also found inconsistencies in
the reimbursement and coverage screens used in
different regions of the country. The agency’s rec-
ommendation was to make DME reimbursement
policy more consistent (94).

A final important issue is that the Medicare and
Medicaid programs have great influence on the
type and location of services provided to disabled
beneficiaries. Historically, reimbursement policies
have promoted care in institutions both for dis-
abled and elderly persons when coverage of home
care and/or attendant services would have per-
mitted some of those institutionalized to remain
at home (2,14,66). While the current public policy
rhetoric has shifted to a focus on communi-
ty-based home health care, the policy reality is

that the incentives for institutionalization remain
stronger than the rhetoric. One reason for this is
that Medicare and Medicaid remain physician-
driven medical programs to support curative care
which were not designed to support the social
(nonmedical) needs of beneficiaries (14). Most
disabled individuals do not have a disease of
which they may be cured. Another reason is that
Medicaid eligibility may be easier to obtain when
applicants are in institutions. In 16 States, disabled
and elderly persons living in the community may
not receive Medicaid unless their income is so low
that they receive public cash assistance. These
same persons can receive Medicaid with
somewhat higher incomes if they are in nursing
homes (66). An example may illustrate the incen-
tives for institutionalization. While home health
services are covered under Medicare, they may
be provided only after an acute illness and to those
who need skilled nursing care on an intermittent
basis. This limited benefit is a very small part of
the total Medicare program; in fiscal year 1979,
only 2.1 percent of the Federal Medicare budget
was expended on home health care (14). The home
health aides who provide the service are not gen-
erally permitted to do housekeeping or general
chores. Homemaker services, including chores,
may be covered under Medicaid, although only
15 States have elected to do so (66).

VA provides comprehensive medical and reha-
bilitative services to all veterans with service-con-
nected disabilities and to all veterans with non-
service-connected disabilities who are unable to
obtain or pay for needed medical services (208).
Funding is 100 percent Federal. Unlike the Med-
icare and Medicaid programs, VA medical pro-
grams provide services directly in a variety of VA-
run settings—including hospitals, nursing homes,
domiciliary care homes, special rehabilitation
centers for blind persons, and rehabilitative en-
gineering and development centers. Priority for
any services is given to veterans with service-con-
nected disabilities. Veterans with nonservice-con-
nected disabilities must prepare a statement de-
claring that they cannot pay for necessary med-
ical expenses. This statement is used to establish
an income limit for hospitalization, outpatient
care, and nursing home care. Currently, approx-
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imately 80 percent of VA patients are veterans
without a service-connected disability (127).

Benefits provided include prehospitalization
care, hospitalization, posthospitalization care,
prosthetic devices, nursing home care, medical
devices, transportation services, domiciliary care,
outpatient medical services, and prescribed drugs.
Unlike coverage decisions under Medicare and
Medicaid, all technologies suited to a veteran’s cir-
cumstances and needs are made available (123).
Of course, determinations about circumstances
and needs still need to be made. VA policy is to
provide blind veterans with all necessary services
and devices to overcome their handicap and to
provide other disabled veterans with technologies
deemed medically necessary, As with disability
compensation and pensions, the major issue of
concern to the users and policymakers is the cost
of the policy of covering all available technol-
ogies. It should be noted, however, that there are
funding restrictions for some services for veterans
without service-connected disabilities. For exam-
ple, a foster home program found to be effective
is only available to those veterans who can af-
ford to pay its cost with personal resources (149).

Social Services

Social services programs serve disabled individ-
uals by the direct provision of services, funding
of services, or both, at the Federal, State, and local
levels. The two programs with the highest level
of funding are the Basic Social Services program
authorized under title XX of the Social Security
Act and the Developmental Disabilities program
authorized under the Developmental Disabilities
Assistance and Bill of Rights Act, as amended.
Since the title XX and other social services pro-
grams serve the able-bodied as well as disabled
individuals, it is difficult to estimate the expend-
itures for disabled people under these programs.
Berkowitz provides a very rough estimate of $841
million in 1977 (8). Total program expenditures
were over $2 billion. * In fisca] year 1980, $62.4
million was expended under the Developmental
Disabilities program (122). There were approx-
imately 3.6 million beneficiaries (184). * * Clear-

‘This figure was estimated using the fiscal year 1980 appropria-
tion of $2.7 billion (58).

* *This figure represents the estimated population of developmen-
tally disabled persons.

ly, the amount spent on these services is far less
than that spent on income maintenance or health
care services.

Social services comprise a wide variety of activ-
ities, including counseling, guiding, and inform-
ing individuals to enable them to use other pub-
lic and private programs; referring individuals to
other community resources; and providing iden-
tifiable services to individuals such as day care,
personal attendant care, legal aid, and meals,
which give them the opportunity to make use of
other programs (208). The funds for social serv-
ices programs may be used to pay for the pro-
grams’ administrative costs, the providers’ sal-
aries, and actual physical objects needed by the
programs’ clients such as speech prostheses. The
receipt of social services has been traditionally
linked to eligibility for public income maintenance
programs as well as some other measures of finan-
cial need. Individuals and families not receiving
income from such programs may also receive
services, although fees are usually charged if they
have the ability to pay.

The title XX program authorizes Federal assist-
ance to help States provide social services to
public assistance recipients, including those who
receive SSI. The Federal Government provides 75
percent of the funding (90 percent for family serv-
ices and 100 percent for a portion of child day
services) up to an appropriated ceiling. The funds
are apportioned among the States on the basis of
population. Within Federal guidelines, the States
may establish eligibility criteria. Thus, while SSI
and Medicaid recipients must be covered, other
needy disabled people may be eligible. The States
have broad discretion to define the services pro-
vided under this program as long as they meet
one of five statutory goals: 1) achieving or main-
taining economic self-support to prevent or
eliminate dependency, 2) achieving self-suf-
ficiency, 3) preventing or remedying neglect or
abuse of children and adults unable to protect
their own interests, 4) preventing or reducing in-
appropriate institutionalization, and 5) securing
referral for or providing institutional care when
other forms of care are not appropriate. Certain
activities are specifically prohibited. These include
major construction or renovation as well as
medical or remedial services that can be funded
under Medicare or Medicaid (unless such services
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are an integral and subordinate part of a broader
service not supported by the medical programs)
(58),

Although the breadth of the range of services
that may be funded under title XX may mean that
some clients receive a comprehensive program,
it also means that providers and clients often need
to learn the intricacies of the regulations in order
to assure that necessary services are funded. This
process is usually quite time-consuming. Another
result of the wide range of possible services is that
clients with similar situations in different States
will receive different care. Finally, the range of
services has resulted in title XX being used to fill
gaps in funding services not completely paid for
under other programs. Examples include radio
reading services for blind people and otherwise
print-impaired people (134), intermediate care fa-
cilities for mentally retarded individuals (2,14,39)
and foster home care (66). This use of title XX
funds exemplifies a significant problem in the total
“system” of delivery and use of technologies for
disabled people—a lack of coordination in fund-
ing and delivery of services. * Furthermore, reli-
ance on title XX funds to fill gaps in funding can
be problematic, because unlike Medicare or Med-
icaid, title XX has a closed-end budget (14).

The Developmental Disabilities program au-
thorizes Federal formula grants to States to sup-
port planning for services to persons with devel-
opmental disabilities. States also receive grants
for the establishment of a system to protect the
rights of developmentally disabled people. In ad-
dition, university-affiliated facilities for develop-
mentally disabled persons receive grants to sup-
port their operation and administration. Special
project grants to State and local public agencies
and nonprofit organizations may also be awarded.

The current Developmental Disabilities pro-
gram evolved from the Mental Retardation Fa-
cilities Construction Act of 1963. That act initially
provided funds for construction of commu-
nity-based mental retardation facilities and later
supported the provision of comprehensive serv-
ices (58). States are required by statute to select
one priority service area out of the following: case

*This problem will be discussed in depth later in this chapter.

management services, child development services,
alternative living arrangement services, and non-
vocational social-developmental services. Under
certain circumstances, a second priority area may

be chosen. Services that maybe provided are sim-
ilar to those authorized under the title XX pro-
gram. Service activities, as defined by law, include
delivery of services, model service programs, ac-
tivities to increase the capability of agencies and
institutions to deliver services, coordinating with
other services, outreach, and training of providers
( 5 8 ) .  

Eligibility for services depends on meeting the
definition of developmental disability. Until 1978,
a developmentally disabled person was one with
a substantial disability attributable to mental
retardation, cerebral palsy, epilepsy or other
neurological conditions closely related to mental
retardation that originated before the individual
reached age 18 and was expected to continue in-
definitely. In 1978, however, the definition of
developmental disability was changed to shift the
emphasis from etiological categories to functional
impairments. The new definition includes disabil-
ities attributable to mental or physical im-
pairments that are manifested before the person
reaches age 22 and result in substantial functional
limitations in three or more of the following
categories: self-care, receptive and expressive
language, learning, mobility, self-direction,
capacity for independent living, and economic
sufficiency (58).

The change in definition of developmental dis-
ability was enacted by Congress after intensive
lobbying by advocates of disabled citizens. While
it is too early to definitively determine the effects
of the change, there have been several significant
occurrences (224,225). First, the original targeted
population has been approximately halved, pri-
marily due to the fact that mildly mentally re-
tarded people are no longer being considered de-
velopmentally disabled. Second, the potentially

eligible population has been broadened con-
siderably due to the inclusion of physical dis-
abilities and mental illness under the new def-
inition. As a result, one State (so far) has with-
drawn from the program. Another has specifically
excluded chronic mental illness from the defini-
tion of developmental disability in the State
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statutes (2). Third, coverage of some of the serv-
ices jointly funded under the Developmental Dis-
ability and Medicaid programs may have to be
abolished due to the broadening of the definition.
An example is the funding for the intermediate
care facilities for mentally retarded people (who
are developmentally disabled). The ICF/MR pro-
gram was never intended to cover mentally ill or
learning disabled persons. Thus, not only are
funds insufficient, but the standards are not ap-
plicable to the new groups (2).

Education Services*

The two largest programs that provide educa-
tion services for disabled individuals are author-
ized under the Education for All Handicapped
Children Act (Public Law 94-142) and the Voca-
tional Education Act. In fiscal year 1979, the Fed-
eral Government spent $951 million under the Ed-
ucation for All Handicapped Children Act’s au-
thority for approximately 3.9 million disabled
children. States and local school districts added
approximately $5 billion to that amount (128).
Under the Vocational Education Act, the Federal
Government spent at least $55 million in fiscal
year 1979 for approximately 2.1 million special
education students (132). ** State and local gov-
ernments provide substantial supplements; in fis-
cal year 1979, they provided 91.5 percent of the
total funds spent for vocational education pro-
grams (132).

Three additional programs, which will not be
discussed in depth, are significant education serv-
ices programs. * * * Part B of title I of the Elemen-
tary and Secondary Education Act (Public Law
89-313) authorizes grants to State agencies oper-
ating or supporting schools for disabled children.

*Education services refer to those education services, such as ele-
mentary and wcondary education as well as vocational training,
provided and funded outside of the Federal-State Vocational Reha-
bilitation program.

* *This figure is for fiscal year 1978; it is an estimated figure. Spe-
cial education students include disadvantaged and handicapped
pupils.

● **While there are many programs that provide education serv-
ices for handicapped ~ople,  the Education for All Handicapped Chil-
dren and Vocational Education Acts are those that serve the most
disabled individuals. Thus, they were selected for highlighting in
this report. Furthermore, problems and opportunities relating to
those two progmms  are characteristic of problems and opportunities
found in other smaller programs.

Federal appropriations for fiscal year 1980 were
$143 million (58). These funds supported over
222,000 children (122). The Handicapped Chil-
dren’s Early Education Act authorizes grants for
demonstration programs for preschool disabled
children and their parents. This program received
$20 million in fiscal year 1980 appropriations
(122). It has been in existence since 1968. Final-
ly, the Comprehensive Employment and Train-
ing Act of 1973 authorizes a number of programs
to assist unemployed persons, including disabled
persons, to develop job skills and work potential.
While there are no programs specifically for dis-
abled people, they were specifically recognized in
the 1978 amendments to the act as a targeted pop-
ulation (58). During the Reagan administration,
it is the training portion of the program that will
be emphasized; appropriations for the employ-
ment programs have been substantially cut.

Basic education services for disabled persons,
usually in the form of special education, were con-
sidered the primary responsibility of State and
local education agencies until 1966. Congressional
hearings that year revealed that only one-third of
the country’s disabled children were receiving
appropriate educational services. Thus, a new title
was added to the Elementary and Secondary Ed-
ucation Act (the Federal program of grants to
States to support elementary and secondary ed-
ucation for all children) which authorized grants
to States specifically to assist in the education of
disabled children. In 1975, the Education for All
Handicapped Children Act, as amended, ex-
panded the original program to a major multibil-
lion dollar commitment of the Federal Govern-
ment to assuring all disabled children free ap-
propriate public education in the least restrictive
environment. Since enactment of the act, disabled
children are to receive special education as well
as any related services necessary to benefit from
the education. An individualized educational pro-
gram (IEP) is mandated for each disabled child
(58). It is these provisions of the act that have sig-
nificant effect on the use of technologies by dis-
abled children.

The least restrictive environment (LRE) require-
ment is central to the act’s mandate of a free ap-
propriate education. The concept itself is sim-
ple—disabled children must be educated to the
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maximum extent appropriate with nondisabled
children. It is the word “appropriate, ” however,
which makes LRE a complex issue (49), Appro-
priateness is the factor that determines whether
a child will be educated in the regular classroom
or in another setting such as a special classroom,
a special (separate) school, at home, or in the hos-
pital or institution. The interpretation of appro-
priateness naturally varies from child to child,
from school district to school district, and from
State to State. In the 1977-78 school year, 93.9
percent of school-aged disabled children were edu-
cated in schools serving nondisabled children. Of
those children, over two-thirds received educa-
tional services in classrooms along with nondis-
abled children. The proportion of children placed
in regular schools and the proportion of those chil-
dren placed in regular classrooms increased slight-
ly over the previous year (49). *

To keep these children in their current place-
ments or to move them closer to a regular class-
room, available technologies in the form of aids
and services must be provided. Under Public Law
94-142, these aids and services are entitled “related
services. ” Determining what may be included as
“related services” and who is responsible finan-
cially have been very difficult issues and certainly
a source of confusion and long debate for policy-
makers, providers, and consumers, One reason
for this difficulty is that the law and subsequent
regulations suggest some examples of related serv-
ices, but the list is intentionally not exhaustive
(222). The examples themselves are not well de-
fined; they include transportation, developmental
and corrective services, speech pathology and
audiology services, psychological services, phys-
ical and occupational therapy, medical services
for diagnostic or evaluation purposes, school
health services, social work, and parent counsel-
ing and training (194). Decisions on what may be
included under each example category still need
to be made by local and State agencies and, ulti-
mately, the courts. For example, a case on
whether catheterization (a medical service) must
be provided is still being fought in the courts; the

*The increase does not necessarily represent a change in policies
or implementation relating to the least restrictive environment re-
quirement, but rather may represent an increase in the number of
mildly handicapped children served.

current status is that States do not have to pro-
vide that service (222). A second reason that
“related services” has been a difficult issue is that
education agencies now have the responsibility
for providing services that have historically been
the domain of the medical community (194), Un-
der Public Law 94-142, a child needing physical
therapy would have that need determined by a
team of educators instead of the traditional physi-
cian. In many States, a physician would still need
to prescribe the physical therapy services** (with-
out having first determined the need) and then
have that prescription’s outcome subject to an
educational fair hearing process.

The mandate that each child must receive an
IEP clearly affects the delivery and use of tech-
nology, since it is the IEP that details the current
capabilities of the child, the annual and short-term
instructional goals, the particular services to be
provided, and the extent to which the child is to
participate in the regular classroom program. Re-
lated services are prescribed in about 13 percent
of the IEPs (49). One issue relating to the IEP that
is often discussed is the cost of its development,
Those who believe it is too costly due to the
number of hours and personnel needed*** argue
that the requirement should be deleted unless
Federal funds are allocated specifically for that
purpose. Others argue that its cost is only too high
if the IEP system is placed on top of the place-
ment and classification systems already in place
and that, ultimately, less professional time
might be needed than under the former placement
systems (128). Another issue relating to the IEP
concerns the methods by which it is developed
(49,171). On one hand, the IEP process requires
a move towards educational programing and use
of related services based on a functional assess-
ment of an individual child’s abilities and disabil-
ities and away from special education classes for
categories of disabled children (such as “mental-
ly retarded” or “deaf”). On the other hand,

● *In these States, the Medical Practices Act does not allow physical
therapists to provide services without a medical prescription (194).

* **A national survey of IEPs found that there was an average
of 4 participants in the development of IEPs, with the greatest number
reported as 15. These participants included representatives of the
school district (usually principals), special education teachers, regular
classroom teachers, physical and ~ or occupational therapists, speech
therapists, school psychologists, social workers, school counselors,
parents, handicapped students themselves, and others (49),
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however, the IEP process in its focus on the in-
dividual child tends to devote too little time to
an assessment of the child’s environment as a con-
tinuing source of the handicap.

While studies of the implementation of Public
Law 94-142 indicate that more disabled children
are receiving a free appropriate education than
ever before (49), there is evidence suggesting that
the congressional intent remains unfulfilled. It
does not appear that all disabled children are being
served. Seven percent of school enrollees are dis-
abled, yet 12 percent of the total school-aged pop-
ulation is disabled (17). (Keep in mind, however,
the frequently inadequate state of data in the
disability area. ) Many of these disabled children
who are enrolled in school remain unnecessarily
segregated in special classes or whole schools (77).
There appears to be a substantial yet undeter-
mined number of children who need but who do
not have access to special education (93). In ad-
dition, disabled children are often denied essen-
tial related services; in some school districts,
related services provided have been based on what
was available instead of what was needed (49,77).
A number of disabled children are waiting for an
IEP (77). Others are reportedly suspended for
periods of up to 2 years (77). There continue to
be shortages of adequately prepared special educa-
tion teachers and support personnel (49,128). Fi-
nally, while the law guarantees rights to disabled
children and their families, the funds for its en-
forcement have been called inadequate (16,121).
(See separately issued Background Paper for a
case study on “The Educational Context and the
Least Restrictive Environment” for a more com-
plete discussion of Public Law 94-142.)

The Vocational Education Act, as amended, au-
thorizes a program of grants to States to support
vocational education. While the Federal Govern-
ment has supported State vocational education
programs since 1917, it was not until 1963 that
the funding structure and legislative language
recognized the needs of special groups, including
disabled people, and not until 1968 that disabled
people were specifically targeted as beneficiaries.
In 1963, the focus of Federal funding shifted from
support of occupation-specific training programs
to support of general planning for and operation
of a wide range of secondary and postsecondary

vocational education programs and auxiliary serv-
ices (48). This shift allowed States to develop pro-
grams that included disabled and disadvantaged
students who had been excluded by virtue of the
types of occupation-specific programs previous-
ly provided. Since 1968, 10 percent of each State’s
basic grant funds must be targeted to disabled
students, In addition, Federal funds ($20 million
in fiscal year 1981) are appropriated for special
programs for disadvantaged students (132).

Although specific devices are not provided with
vocational education funds, vocational education
programs are important for the use of technologies
by disabled students, because effective use of tech-
nologies in the employment setting is one objec-
tive of the education services received. In addi-
tion, vocational education programs often serve
as a source of information on what technologies
are available to assist disabled individuals in em-
ployment. Evaluation of the effects of vocational
education programs on their students is quite dif-
ficult, because many factors other than the pro-
gram curriculum affect the economic and noneco-
nomic experiences of the students once they leave
the programs (48). One report on the state of the
art of vocational education of disabled students
(112) identified six areas needing improvement:
1) interagency cooperation, 2) personnel prepara-
tion, 3) amount of funding, 4) availability of a
choice of service delivery and program options
for disabled students (i.e., regular vocational
education programs, adapted programs with spe-
cial support services and materials, special educa-
tion programs, or individualized vocational train-
ing in a variety of settings), 5) program evalua-
tion, and 6) delivery of services to Native Amer-
icans and other minority disabled youth. Another
report found that it is necessary to look at pro-
grams not necessarily designated as vocational
education programs since most special education
courses for postelementary students have voca-
tional content (159).

From a national perspective, there are several
issues of concern regarding the Vocational Educa-
tion Act and disabled people. Bowe has stated that
vocational education is the most blatantly dis-
criminatory aspect of public education, since only
1.7 percent of those receiving vocational educa-
tion services are disabled while 10 to 12 percent



of the population eligible by age are disabled (17).
He reported that this discrimination has been due
to a lack of appropriations for monitoring and
enforcing the full access requirements of the law.
Additional factors have been suggested as con-
tributing to the low percentage of disabled
enrollees, including severe shortages of person-
nel training in both special education and voca-
tional education, limited types of vocational
education programs and service delivery options,
and a limited funding base (112). Another issue
of concern is that the procedures mandated for
the States to distribute Federal dollars to local
education agencies and other eligible recipients are
extremely confusing and, in part, contradictory
(48,132). One set of criteria is used for determin-
ing the priority of applicants and another set, sim-
ilar but not the same, is used for distributing the
funds, This situation exists because the Education
Amendments of 1976, which amended the Voca-
tional Education Act, combined a Senate bill with
a House bill without reconciling them. A third
issue is whether the Federal Government should
continue its involvement in vocational education.
Arguments against continued involvement include
noting that more services are being provided with
a smaller percentage of Federal funds each year.
Arguments for continued involvement include
noting that only the Federal program have re-
quired planning for targeted populations and that
relatively small amounts of Federal funds have
been effective in advancing Federal goals and af-
fecting and/or redirecting State efforts.

Vocational Rehabilitation and Independent Living

The stated goals of the vocational rehabilita-
tion system are: 1) to assist vocationally disabled
individuals to enter or return to gainful employ-
ment and 2) to assist those individuals whose dis-
abilities are so severe that they do not have the
potential for employment, but who may benefit
from services, to live and function independent-
ly. The Rehabilitation Act of 1973, as amended,
authorizes a variety of service, demonstration,
research, and training programs to accomplish
these goals.

The largest program provides Federal grants to
designated State rehabilitation agencies to provide
basic rehabilitation services to disabled persons.
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The Federal Government provides 80 percent of
the funding for the Federal-State program (208).
In fiscal year 1980, $1.4 billion Federal dollars
were spent for 1.1 million beneficiaries (130). Eli-
gibility for vocational rehabilitation services is
usually determined by a rehabilitation counselor,
in consultation with the client, based on meeting
three criteria: the presence of a physical or men-
tal disability, the presence of a substantial hand-
icap to employment, and a reasonable expecta-
tion that the vocational rehabilitation services will
allow the individual to become gainfully em-
ployed. For each client accepted, an individual
written rehabilitation plan must be developed.
This plan defines the individual’s long-range
employment goal and lists the specific interme-
diate services to be provided to achieve the goal.

In addition to counseling and guidance, the vo-
cational rehabilitation client may receive phys-
ical and mental restoration services; prevocational
evaluation and training; vocational and other
training services, including personal and voca-
tional adjustment services, books, tools, and other
training materials; maintenance allowances dur-
ing the rehabilitation process; transportation;
services to the client’s family if they are necessary
to the adjustment of the client; interpreter services
for deaf persons; reader, orientation, and mobility
services for blind clients; telecommunication, sen-
sory, and other technological aids and devices;
work adjustment and placement counseling;
placement services; occupational licenses, tools,
equipment, initial stocks, and supplies; and any
other goods and services which may reasonably
be expected to assist in the employment of a dis-
abled individual (58). In essence, then, any tech-
nology that can be proven to be of value in pre-
paring an individual for employment or in main-
taining that employment may be provided under
this program. The goods and services are provided
by the State rehabilitation agencies themselves,
by other public service agencies, and by private
agencies who serve the general public. They are
paid for out of the Federal-State vocational re-
habilitation funds unless the individuals are eligi-
ble for support under some other program (208).
An example of another program is the Beneficiary
Rehabilitation Program funded under the SSDI
program.
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The key issue in the vocational rehabilitation
program is eligibility, since the range of technol-
ogies available to and funded for eligible disabled
individuals is clearly extensive and varied. By
mandate, vocational rehabilitation agencies now
must focus attention on severely disabled people.
Yet a possible conflict with this requirement is the
eligibility criterion that requires evidence of a
reasonable expectation that rehabilitation service
will result in gainful employment. In 1975, the Ur-
ban Institute (208) found that only 41 percent of
all vocational rehabilitation recipients could be
considered severely disabled. The same study
noted that critics of the system suggest that
rehabilitation counselors select the least disabled
persons eligible to receive services to increase the
number of successfully rehabilitated clients.
Although this criticism has been difficult to test,
it is known that services do fail to reach many
who need them or may benefit from them. Bowe
pointed out that of every 11 individuals eligible
for vocational rehabilitation by virtue of their
disability, only 1 is served (17). The primary
reason behind limiting eligibility for services ap-
pears to be a lack of enough appropriated funds,
both Federal and State.

Vocational rehabilitation services for severely
disabled people tend to be provided in programs
at work activities centers, developmental centers,
other sheltered workshops, or at independent liv-
ing centers. A sheltered workshop may be defined
as a vocationally oriented rehabilitation facility
that utilizes work in a structured, controlled en-
vironment to provide evaluation, training, and
employment and is designed to assist disabled per-
sons to move to their optimum level of produc-
tion (223). Workshops differ in the type of cli-
entele served, the production-rehabilitation orien-
tation, the placement in competitive industry, the
type of goods produced, the consumers to whom
goods are sold, and the capital-labor mix used in
production. Sheltered workshops that provide
services to a number of vocational rehabilitation
clients are largely funded with Federal-State voca-
tional rehabilitation moneys. However, many
sheltered workshops serve clients considered too
severely limited for vocational rehabilitation eli-
gibility (60). Sheltered workshops have been stud-
ied extensively. Issues of concern include the dual

role of the disabled person as client and employee
and the resultant problems, funding for construc-
tion and operations, the lack of movement of
disabled clients from the workshop to the com-
petitive labor market, the determination of a
proper amount of wages to workshop employees,
the development of a fair yet little time-consuming
process for determining eligibility for the submin-
imum wage requirement to encourage employ-
ment opportunities, and the need to strengthen
enforcement of the Fair Labor Standards Act
(60,98,223).

The Rehabilitation Act also authorizes formula
grants to State vocational rehabilitation agencies
to provide comprehensive independent living
services to those disabled individuals who do not
have present potential for employment. This au-
thority was created in the 1978 amendments to
the act in recognition of the needs of many severe-
ly disabled people who were unable to qualify for
vocational rehabilitation services. “Independent
living” is a concept with a variety of definitions,
although the following ideas seem to be impor-
tant generic components: individuals make their
own decisions and are responsible for their own
lives; individuals are integrated into the communi-
ty to the maximum extent feasible or desirable;
and individuals have access to support services
in order to maintain independence. Independent
living services are those services that make in-
dependent living possible; the kind and amount
necessarily vary from person to person. Housing,
however, can be viewed as a central theme around
which other independent living services and issues
resolve (206). It is included as an allowable serv-
ice under the independent living authority of the
Rehabilitation Act. Other allowable services in-
clude counseling, modification of existing hous-
ing, appropriate job placement services, transpor-
tation, attendant care, physical rehabilitation,
therapeutic treatment, needed prostheses and
other appliances and devices, health maintenance,
recreational activities, services to children of pre-
school age, and appropriate preventive services
to decrease the need for future services.

Since the allowable services appear comprehen-
sive enough to permit attainment of independent
living, eligibility for services should be the



Ch. 9—Delivery, Use, and Financing of Technologies ● 119
—

primary issue of concern with respect to the use
of technologies. However, the independent liv-
ing formula grant authority received no appro-
priation for 1980. There was $15 million appro-
priated for project grants to vocational rehabil-
itation agencies to establish and operate centers
for independent living which provide or arrange
for many of the activities listed above (58) .
However, this level of funding does not actually
pay for the necessary services, and centers for in-
dependent living must spend huge amounts of
time obtaining other funds. It should also be noted
that the Federal policy of deinstitutionalization
of mentally retarded persons (as discussed earlier)
has increased the need for independent living serv-
ices (223). Appropriations for this authority may
be needed now more than ever.

Nonpublic Programs

Activities concerned with the delivery, use, and
financing of technologies for disabled people in
the nonprofit and private sectors are numerous
and varied. Since the 1930’s, developing and as-
suring the delivery of services has been primar-
ily a public (governmental) sector activity. The
availability of public funds in support of public
policies has greatly shaped the nonpublic sector.
Nonprofit and private agencies and organizations,
however, are often the actual service providers
under public programs. In addition, they provide
services and funding not covered by the public
programs.

The major activities in the nonprofit and private
sectors are sponsored by volunteer agencies with
specialized fundraising activities tied directly to
disabling conditions, by fraternal and religious so-
cieties, by veterans’ groups, and by self-help and
consumer organizations (83,201). In addition to
service provision, an important function carried
out by nonprofit organizations is the coordina-
tion of various public sector programs. Disabled
individuals are often eligible for more than one
public program, yet they do not have the infor-
mation or the resources to take full advantage of
available services. A number of nonprofit orga-
nizations serve as information and resource
brokers, matching their clients with the appro-
priate public programs.

Private insurance companies provide income
maintenance benefits to certain workers unable
to work due to disability. The amount of benefits
varies, depending on whether the disability is (in
their language) “total” or “partial” and the period
of time for which benefits are payable. The dura-
tion of benefits usually depends on whether the
disability was caused by an accident or by an ill-
ness. This feature of private disability income pro-
tection insurance differs from the SSDI program
under which eligibility does not depend on the
cause of disability. Private disability income cov-
erage is either short-term or long-term. Short-term
policies provide benefits for up to 2 years, while
long-term policies provide benefits for specified
periods such as 5 years, 10 years, or to age 65.
In 1979, 84 million individuals had some form of
disability income coverage. Of these, 66 million
had short-term policies, and 20 million had long-
term policies. More than 2 million people had
both types of coverage (107). (These figures in-
clude those covered under public progams. ) The
total benefits paid under these programs, although
substantial, are far less than those paid under the
Federal programs. In 1977, insurance companies
paid just over $2.2 billion (106). Disabled bene-
ficiaries of private plans often seek coverage under
the public programs once benefits run out.

Private and nonprofit insurance companies
have traditionally covered disability-related health
and medical care; in 1977, Blue Cross-Blue Shield
spent an estimated $5.3 billion for those expenses.
However, many insurance companies have
avoided or limited coverage of preventable or re-
medial rehabilitation services under their medical
care policies. One method used to limit coverage
is the exclusion of any education or research costs
performed by hospital staff. Often, rehabilitation
services fall under one of those categories. Reasons
cited for these exclusions include the problem of
defining the eligible populations; the difficulty in
selecting limits to eligibility on an individual basis
once the eligible populations have been defined;
the difficulty in determining cost, cost benefit, or
cost effectiveness of services; the need for new
methods of data collection; the need for an anal-
ysis of past experience; and the need for evidence
of meaningful utilization review mechanisms
(143,201).
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In recent years, an increasing number of com-
panies have become involved with rehabilitation
services coverage. Part of the increase is due to
the efforts of the Insurance Rehabilitation Study
Group (IRSG). IRSG, founded in 1965, is a group
of 50 insurance company executives who are ac-
tively engaged in rehabilitation and medical ad-
ministration. Activities of the group include main-
taining awareness of current rehabilitation prin-
ciples and practices, developing innovative pol-
icies, and providing information to the public
(144). Membership is on an individual, not com-
pany, basis, but the influence of the members on
their parent companies is continuing to be dem-
onstrated.

In contrast to the slower development of reha-
bilitation coverage by insurance companies, or-
ganized labor benefits have been more com-
prehensive and have been steadily increasing, es-
pecially through the larger labor unions (201).

The volunteer agencies have played a signifi-
cant role in increasing public awareness of the
problems of disabled individuals, in raising
private funds, in advocating legislation, and in
assisting to provide program services (201). Some
agencies have started handicap industries that
employ severely disabled people. These industries

DISCUSSION OF GENERAL ISSUES

In addition to those issues previously discussed,
there are several others, not related to particular
programs, that affect the use of technologies by
disabled people. They may be arbitrarily grouped
as follows: 1) the coordination and consistency
(or lack thereof) of services and funding, 2) the
gaps in enrollment for public and/or nonpublic
programs, 3) the difficulty in maintaining medi-
cal/rehabilitative device technologies, 4) con-
sumer involvement in service delivery, and 5) the
shortage of rehabilitation providers.

Coordination and Consistency of
Services and Funding

A common problem, often raised in the lit-
erature and in personal interviews, is that serv-
ices and funding for disabled people come from

are privately owned companies that compete for
profits in the competitive labor market (profits
usually accrue to the nonprofit agency that estab-
lished the company) and that employ disabled and
able-bodied workers side by side in the pro-
duction process (32). An example of a handicap
industry is Center Industries Corp., a manufac-
turing company founded by the Cerebral Palsy
Research Foundation of Kansas; this company has
often been cited as a model program and com-
pany. Furthermore, a study of the economic costs
and benefits of employing severely disabled peo-
ple at Center Industries found the net benefit per
worker to be positive (32).

Finally, the university centers that provide serv-
ices and perform research and training can be con-
sidered programs in this sector. These include
rehabilitation engineering centers and rehabilita-
tion research and training centers described in
chapter 6 as well as the university-affiliated
facilities funded under the Developmental
Disabilities program. However, the bulk of fund-
ing for their activities comes from one or more
of the public programs discussed earlier, and,
thus, their effect on the delivery and use of
technologies by disabled people is largely a func-
tion of public policies.

so many different, often uncoordinated, sources
that users and providers are either unable to take
advantage of available technologies or must spend
enormous amounts of time providing the coor-
dination needed to best assist each individual. This
lack of coordination and consistency has meant
that resources are often spent inefficiently and
sometimes ineffectively, Furthermore, individuals
with similar problems do not receive similar
amounts or types of assistance (205). The primary
underlying reason for this lack of coordination
is that the pieces of legislation supporting the
various programs were developed separately (usu-
ally by groups of advocates). Each advocate group
usually had different objectives in mind for what
need each program should fill, how it should be
administered and funded, how its services should
be delivered, and whom it should serve. In addi-
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tion, Federal policies regarding disabled persons
have focused on limited areas of people’s lives
(e.g., income maintenance or education or work),
and laws and regulations stemming from such
policies have been drafted without enough anal-
ysis of their effects on the other areas (39,217).

The definitions of disability, including age limits
used in determining eligibility for services, may
foster the lack of coordination. Most laws define
eligibility based on determinations that individuals
have one or more etiology-specific categories of
impairments (e. g., cerebral palsy, mental retar-
dation, or lack of vision). Thus, two individuals
with different “categories” of disability but who
both need technologies to assist in mobility may
be eligible for different programs, A number of
steps involving several agencies and providers
(and a lack of continuity) maybe taken until the
individuals’ actual needs are met. Some advocates
for disabled persons favor changing the definitions
in the laws or regulations to reflect functional dis-
abilities (as in the current developmental disabil-
ities legislation) instead of categorical disabilities,
in order to remove this barrier to coordination.
These advocates maintain that the presence of
categorical programs causes duplication of effort
and wasting of scarce resources. In addition, it
necessitates labeling of disabled people which,
because of the stigma associated with being “hand-
icapped, ” may then cause their exclusion from op-
portunities necessary for their full development
as individuals and in society (110). Furthermore,
the existence of categorical legislation helps sus-
tain organizations oriented to one disability that
compete for the limited resources and services
available to disabled people (19,131 ).* Advocates
for cooperation and coordination believe that such
cooperation will assist all disabled people receive
better services. However, attempts to “decate-
gorize” the definitions in current legislation have
been met with resistance from the advocates of
particular categorical disabilities who are well
served by the legislation and who claim that diver-
sity of self-interest is a productive and efficient
approach to obtaining necessary resources (201).
Those who have learned to function well within

*It should be noted, however, that the uni-disability organiza-
tion~  were ver}’  influenced In the development of the current type
of Ieglslat  ion.

the current system are also reluctant for change
(201),

The lack of coordination both causes and is
caused by the structure of the service delivery

“system.” At the overall societal level, separate
systems of service delivery have developed in
areas pertinent to disabled people, such as health
and medical care, education, and social services.
Recent legislation (Public Law 94-142, for exam-
ple) mandates that eligible individuals receive
assistance from each of these systems, yet pro-
fessionals within the systems are unaccustomed
to, and thus, reluctant to and/or ineffective in,
working together (200,217). At the level of in-
dividual providers, the standard behavior of pro-
fessional autonomy fosters discontinuous care. In-
dividual providers, particularly physicians, know
little about other resources within the communi-
ty with which to assist their clients once their serv-
ices are no longer needed (154).

Funding for the same or similar technologies is
often available under various programs, each with
different rules for payment. This inconsistent and
confusing situation leads to the expenditure of a
great deal of energy and time on locating funding
for individual clients or programs. There are nu-
merous examples of manuals developed on how
to obtain funding for a particular technology.
These are written by researchers, advocates, users,
and even manufacturers (47,134,178,192). Simi-
larly, much time may be spent learning how to
make the most of funding under one program,
given the complexity of the regulations. The title
of a manual to assist program administrators,
Roadmap Through Title XX, provides an illustra-
tion of this problem (4o).

Services provided, and eligibility for those serv-
ices, often differ from State to State, even under
the same program. This lack of consistency ham-
pers the dissemination of information about tech-
nologies and how to gain access to them, because
the information is not transferable across State
boarders. DeJong and Wenkler (46) illustrate the
often confusing differences between States
through the example of attendant care services,
a technology needed by all quadriplegic and many
other individuals who use wheelchairs to live in-
dependently. Attendant care services are those
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tasks performed by an attendant in assisting a
severely disabled person with basic activities of
daily living. These services are needed by approx-
imately 2.9 million Americans. Yet because of the
cost, which runs from minimum wage to $5 to
$6 per hour for an average of 6 hours per day,
many individuals cannot afford these services
without public assistance. A citizen of Massa-
chusetts can receive attendant care services if he
or she is over 18, limited in the upper extremities,
psychologically and medically stable, and eligi-
ble for Medicaid. Medicaid eligibility is deter-
mined by the public welfare department, while
determination of eligibility specifically for attend-
ant care is made by one of three independent liv-
ing centers. If, in addition to attendant services,
the attendant performs housekeeping services, the
time may be billed to Medicaid. If the citizen were
in Minnesota, however, the housekeeping services
would have to be separately billed to the State’s
title XX program, if the individual were eligible.
In California, all attendant care services, including
housekeeping, are funded under title XX; thus,
only those eligible for title XX may receive public-
ly funded attendant care.

Gaps in Enrollment

The Urban Institute study (208) noted that quite
a bit is known about those who are served by pro-
grams for disabled people, but very little is known
about those who do not receive services because
they fall through gaps in eligibility for public and
nonpublic programs. However, it has been well
documented that gaps exist (82,110,201,205,208).
Indeed, NIHR has as one of its research issues the
development of service delivery techniques to pre-
vent clients from “falling through the cracks” (53).
Disabled people who fall into such gaps may be
those who are multiply-disabled and as such do
not fit neatly into a categorical program (110),
as well as those who by some measure fall on the
wrong side of the border between “disabled” and
“not disabled” under existing program definitions
(e.g., those who earn slightly over SGA or those
whose vision is bad enough to need special devices
and services but who are not quite “legally blind”).
In addition to the problem of gaps due to defini-
tions of eligibility, there are gaps in the provision
of technologies to unenrolled but eligible in-

dividuals. This problem appears to be partly due
to a lack of public awareness, partly due to a lack
of outreach efforts to correct it, partly due to the
lack of systematic method to correct it among un-
coordinated programs, and partly due to the sys-
tem’s inability to handle all eligible clients because
of a shortage of funds and personnel (154,201).

Maintaining Medical/Rehabilitative
Device Technologies

Once disabled individuals obtain needed tech-
nologies, maintenance can be a serious problem.
The users must be able to obtain parts for their
device, locate skilled repair workers, devise a way
to function while the device is being repaired, and
pay for the whole process. For example, most bat-
tery-driven wheelchair users must maintain a sec-
ond chair for the times when their primary chair
is being repaired, because even the simplest repairs
can take months. In addition, the average power-
chair user spends $900 per year in maintenance
and repair fees (141).

Not surprisingly, the difficulty or ease with
which these steps are taken varies from device to
device. Maintenance costs and availability may
depend on whether the device is manufactured by
a large company, by a small company, or near-
by, so repairs are relatively easy to arrange. How-
ever, these devices are generally prototypes and
thus, more prone to failure, so repair cost and
lack-of-use time may be high. Devices manufac-
tured by small companies often come from far
away; repairs may be hard to arrange locally, and
shipping the device back to the company is cost-
ly and time consuming. Users of devices manufac-
tured by large companies generally have the easi-
est time with arranging repairs. These companies
often establish service centers across the country
staffed by personnel trained in fitting the devices
as well as personnel trained in servicing them
(117). For example, Phonic Ear/Phonic Mirror has
more than 75 locations where their devices can
be fitted (177). All users, however, face the prob-
lem of repair costs. Some insurance companies are
concerned about equipment maintenance and
repair and cover these services in their policies.
These provisions vary from contract to contract.
Unfortunately, those with the most comprehen-
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sive policies are often those who receive the
highest disability income maintenance payments.

Consumer Involvement in
Service Delivery

Consumer involvement is as important an issue
in the delivery and use portion of the technology
lifecycle as it is in the R&D portions, because it
is primarily the disabled consumers of technol-
ogies who have the level of understanding and ex-
perience to ultimately assure appropriate delivery
and use,

The term “consumers” may be narrowly defined
as the disabled or handicapped individuals who
receive a service or commodity from a service pro-
gram and thus are clients of that program. How-
ever, the term may be defined more broadly as
those affected directly or indirectl y by the
rehabilitation system, including disabled clients,
families of disabled clients, former and future
clients, those who qualify as clients by virtue of
their disability but who do not receive services,
and persons who represent the interests of the
disabled (advocates), Consumer involvement cur-
rently occurs both at the individual level (see the
narrow definition) and at the program and soci-
ety levels (see the broad definition), At the indi-
vidual level, disabled people participate in the cre-
ation of IEPs under the Education for All Handi-
capped Children Act. At the program level, dis-
abled people themselves as weIl as those affected
by the rehabilitation system participate in advi-
sory boards that formulate or affect program pol-
icies. Under the Vocational Rehabilitation System,
there are statewide advisory boards composed of
elected representatives from organizations of dis-
abled persons that review the policies of the State’s
rehabilitation agency. At the society level, con-
sumers as defined broadly comprise the National
Council on the Handicapped. The National Coun-
cil is mandated to review all policies, programs,
and activities concerning disabled persons con-
ducted or assisted by any Federal agency (58).

The preceding examples of consumer involve-
ment were all mandated by legislation passed in
the last decade. They are considered positive steps
by advocates of disabled people, because they
reflect consumer input at a policy level (18).

Previous (and still, in many cases, continuing) ap-
proaches to consumer involvement have included
newsletters, public hearings, other methods of in-
forming consumers about public program activ-
ities, and use of disabled consultants in prepar-
ing annual reports and State plans. These ap-
proaches have been called inadequate (18). While
particular programs for consumer involvement
have been neither legislated nor regulated,
avoidance of tokenism remains an area on which
States must continue to focus in developing pro-
grams for policy development consultation by dis-
abled persons.

While current legislation and regulations repre-
sent advances in consumer involvement in services
delivery, there are several areas that still need im-
provement. Only half of the State vocational re-
habilitation agencies have written plans for con-
sumer involvement. The remaining States need
to develop such plans to assure that the legislative
requirements are being met. A survey by the
American Coalition of Citizens with Disabilities
(18) found that consumer advisers were not
always representative of rehabilitation agency
clients. Mechanisms to assure representation of
the clients served in making policies about serv-
ices must be developed. Finally, the number of
areas and activities in which consumers are in-
volved must be constantly assessed and broadened
in order that the ultimate goal of consumer in-
volvement—better and more effective services-is
achieved.

Shortage of Rehabilitation Providers

It has already been noted that only those pro-
viders recognized by law or regulation may pre-
scribe technologies that are paid for by public (and
most private) funding and that these providers
may not always be the ones best suited to match-
ing particular technologies with individuals. How-
ever, another problem is a shortage of these pro-
viders, albeit they may not be the desired types.

In the medical area, there are relatively few re-
habilitation medicine physician specialists,
(physiatrists*), although specialty medical boards
have existed in this area since 1948. In 1971, there

*This is not a misprint. The term is “physiatrist. ”
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were close to 1,500 rehabilitation specialists, or
0,4 percent of the 334,ooo physicians in the United
States (150). In 1976, this number increased to
1,715, but the percentage remained approximately
the same (181). The Interim Report of the Grad-
uate Medical Education National Advisory Com-
mittee (102) predicts that the percentage will be
the same in 1990. There have been various esti-
mates of need made (150,181) that differ in terms
of assumptions but which all lead to a similar
conclusion—there is and will continue to be a
substantial shortage of rehabilitation medicine
physician specialists through 1990. Estimates for
demand in 1990 range from 4,OOO to 4,9oo, while
estimates for supply range from 3,380 to 2,900.
It should be noted that other physician specialists
do provide rehabilitative care, although there are
no readily available measures of their numbers.
It is usually the rehabilitation physician, however,
who is trained to perform the broadest range of
rehabilitation services, including providing direct
rehabilitative services as well as organizing
systems of care in the community, obtaining re-
sources, conducting research, and providing edu-
cation on disability (181).

One reason for the low number of rehabilita-
tion physician specialists is that the specialty is
perceived as one with low status, perhaps in part
because of the high proportion of foreign medical
graduates who enter it. In 1976, 65 percent of the
first year residents in physical medicine and re-
habilitation were foreign medical graduates (181).
Conversely, it has been suggested that the area
has a high proportion of foreign medical graduates
because it is a low status specialty for “other
reasons, ” and foreign medical graduates thus find
it easier to enter than other areas of medicine.

One of these “other reasons” maybe that a phy-
sician in rehabilitative medicine has less control
than physicians in most other specialties owing
to the wide range of other professionals (e.g.,
vocational rehabilitation counselors, occupational
therapists, teachers) who enter into decisions or
whose opinion must be taken into account. Sec-
ond, medicine is a “cure-oriented” profession, and
conditions that are stable or deteriorating assault
that professional orientation. Third, it maybe that
rehabilitation medicine receives a low priority in

general hospital settings. A study of VA rehabil-
itation medicine services found that 29 percent of
those services were understaffed in support serv-
ices. The reason proposed was that the support
staff (nurses, social workers, psychologists) were
under the control of chiefs of service other than
the rehabilitation medicine chief, and those chiefs
may give the rehabilitation medicine services a
lower priority than other services such as medicine
or surgery (149). A final reason for the low status
of rehabilitation medicine is that professional
orientation begins in medical school, where there
are few courses on the management of chronic or
ongoing disability. Basic physician training does
not usually include learning how to refer to
available community resource agencies or how to
assess the need for such services-skills that every
physiatrist uses often.

If the number of rehabilitation physician spe-
cialists cannot be increased for the preceding
reasons, alternatives might be to increase acute
care physicians’ skills in rehabilitation or to
develop service delivery mechanisms that depend
more on related health and disability profes-
sionals. Training in these skills is possibly best
done during the residency program (because the
medical school program is already lengthy); how-
ever, it is necessary that orientation toward
chronic, ongoing conditions begin in medical
school .

There are a number of other types of providers
involved in the provision of goods and services
to disabled people, including physical therapists,
speech therapists, occupational therapists, reha-
bilitation counselors, vocational educators, reha-
bilitation engineers, independent living center staff
(e.g., peer counselors), orthotic and prosthetic
technologists, and social workers. These allied
health providers are often paid by institutional
providers, including State vocational rehabil-
itation agencies, education agencies, comprehen-
sive rehabilitation centers, hospitals, etc., rec-
ognized under one of the funding authorities.
While the number of allied health professionals
has increased dramatically over the last 30 years,
a shortage remains (60,150). The shortage based
on needs as perceived by disabled people is dif-
ficult to quantify precisely because demand figures
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include estimates of demand from individuals who Children Act and the Developmental Disabilities
would not be included as “disabled. ” However, Amendments of 1978 become more apparent, the
it is predicted that as the implications of legisla- demand for and the shortage of allied health per-
tion such as the Education for All Handicapped sonnel will increase (60).
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Developing and Using
Technologies: Conclusions

From Part Two

Life is  the ar t  of  drawing suff ic ient  conclusions from insuff ic ient  premises .
—Samuel Butler



10.
Developing and Using Technologies:

The preceding chapt ers have discussed the proc-
ess of developing and using technologies: A need
is recognized or an idea for a technology arises,
basic and applied research takes place, testing and
evaluation occur, a marketing or distribution plan
is developed and implemented, reimbursement or
financing methods are determined, use of the tech-
nology begins and spreads, widespread use is at-
tained, and eventually (perhaps) obsolescence or
disuse sets in. This description of the process, as
discussed earlier, is extremely simplistic and ideal-
istic when compared to reality. Nonetheless, it is
a useful and important way to examine reality and
the performance of the system’s actors. The order
and the exact content of each of the steps in the
process are not as important as the conceptual and
practical connections between the steps. These
connections are as critical in reality as they are
in the ideal.

OTA’s examination of the current situation
leaves little doubt that the disability-related
research, development, evaluation, diffusion, and
marketing “system” suffers from a number of sig-
nificant weaknesses. This system is capable of,
and has produced, important contributions to dis-
abled and nondisabled people. It definitely has
had success stories, stories that frequently have
been due to the dedicated efforts of individuals
rather than to the thoughtful application of ef-
fective governmental or private systems of devel-
opment and diffusion. Despite these successes, the
system is, or could be, capable of a great deal
more.

The high level of expectations that has been
placed on this collection of public, private, and
nonprofit organizations is not unreasonable. This
system should be held responsible for reaching the
goals that have been set for it. This is an area of
high expectations for the simple and obvious rea-
son that the technologies and services are critical
to the consumers who use them. Very often, there
are few or no alternatives.

OTA finds that there is

Part Two

a crucial lack of atten-
tion being paid to the concept of appropriate use
of technology. This implies that research and de-
velopment (R&D) often proceeds without an ade-
quate appreciation of its role in assuring the ex-
istence and the diffusion of appropriate technol-
ogies. Appropriately used technologies can be
simple or complex, manual or electronic, expen-
sive or inexpensive. The key point is that they
should be the appropriate technological response
to a defined set of needs, desires, and capabilities,
taking into account resource constraints. Whether
the simple approach to analyzing the appropriate-
ness of technologies as suggested in chapter 5 is
the preferable or most effective way to move
closer to appropriate development and use of tech-
nologies is not important. The critical aspect is
that considerable attention needs to be given to
the creation of analytical methods for determin-
ing and attaining appropriateness. The conclu-
sions that are set out below regarding the more
specific problems of the R&D, evaluation, diffu-
sion, use, and financing processes emerge from
this concept of appropriate development and use
of technology. The discussions and conclusions
on resource allocation that follow are similarly
dependent on this concept.

The issues and problems discussed in the pre-
ceding chapters are not new, nor are they being
pointed out for the first time, although the em-
phasis on a lifecycle approach to appropriate
technology has received inadequate attention. In
fact, one of the more perplexing and frustrating
aspects of a review of the relevant literature is that
the same problems reappear year after year in
report after report, hearing after hearing, and
seminar after seminar. The problems continue to
exist despite the efforts of dedicated individuals
and organizations and despite government reor-
ganizations, new legislative mandates, new re-
search plans, and the continued expenditure of
substantial funds.

129
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Money is, as always, a problem. In real terms,
the Federal and State commitment of funds for
disability-related R&D has been declining for the
last decade. That trend is likely to continue. Fund-
ing is and will be an ever present problem. In-
creased funding for R&D would definitely help,
but at the same time it should be recognized that
more money will not in itself solve all problems.

There are a number of reasons for the above
conclusions. As the White House Study has
pointed out (226):

The development of new technology and the
adaptation of existing technology for the handi-
capped have been hampered in the past by inat-
tention to the definition of discrete, project
oriented tasks, by the lack of a suitable basic
science to support the managerial decision proc-
esses required, by a scarcity of people trained and
educated in the application of engineering prin-
ciples to the handicapped, and by the high cost
of technical failures induced by non-perception
of real needs.

Obviously, few, if any, of the above problems
would be totally remedied by the application of
increased funds to the existing system. The non-
perception of real needs is a reflection both of low
levels of funds available and of a lack of per-
spective and sensitivity. In fact, the concept of
need could be expanded to a blend of needs,
desires, and capabilities. The user, the disabled
individual, must be more involved in the defin-
ing of those characteristics. Even when address-
ing only the needs aspect of the three, the “real”
needs of users must be distinguished from needs
as perceived by researchers or others. The iden-
tification of needs, desires, and capabilities has
to be strengthened both conceptually and meth-
odologically, as discussed in chapter 5. When
identification and assessment of disabilities and
handicaps are performed with the user as a full
participant and with the goal of developing ef-
fective plans for applying technologies appropri-
ately, one byproduct will be the creation of data
that can and should be used in directing future
research—especially applied R&D.

Increasingly, the public is expressing disap-
pointment and dissatisfaction with the rate of ap-
plication of research results. OTA researchers
were frequently told that the capability and re-

sources to develop technologies that will benefit
disabled people do exist, and further, that there
are existing technologies that could be made much
more widely available. Yet, currently only a frac-
tion of disabled individuals are adequately bene-
fiting from this capability (123). Much of this
capability is in, or has come out of, the federally
sponsored disability-related research system. The
rapid pace at which the private sector is produc-
ing innovations is also adding to the list of tech-
nologies that could have significant benefits.

The public, especially those members with dis-
abilities, has been witness to significant accom-
plishments of the government-private sector rela-
tionship, specifically in those instances when
public policy has complemented private sector in-
centives and when actions at each step of the tech-
nology’s lifecycle have been consistent with ac-
tions at the other steps. These have been excep-
tions. In general, public and private policies are
not established with lifecycle consistency in mind.

OTA believes that there has not been a full-scale
attempt to address the range of lifecycle issues
through an explicit consistency of policy. Certain-
ly, other observers have noted the importance of
considering the effects of R&D on marketing or
of reimbursement on diffusion. And yet there are
only beginning efforts to modify policies in line
with a comprehensive perspective. Such efforts
do not have to cost large amounts of additional
funds, In this area, foresight is more important
than finances,

There are a number of other issues that need
to be resolved concerning Federal agencies’ ap-
proach to the lifecycle of technologies, especial-
ly at the R&D and diffusion stages. There appears
to be a historical imbalance between, on the one
hand, the emphasis on basic and applied research
and, on the other, on the diffusion or marketing
of technologies and the dissemination of informa-
tion. Both the National Institute of Handicapped
Research (NIHR) and the Veterans Administra-
tion (VA) are moving toward (on paper at least)
a greater emphasis on these latter activities. The
generation of research reports and the develop-
ment of prototypes are unacceptable end-points
for the federally supported disability-related R&D
process. However, efforts to support more infor-
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mation dissemination activities have been slow
to catch on and are underfunded. The efforts to
enlist more private sector involvement in the
transfer of research results into marketable devices
have also been sporadic and of mixed results.

There is a need for a strengthened public-private
sector partnership in marketing new technologies
for disabled people. Companies that are interested
in marketing such technologies should be encour-
aged and assisted to do so. Small private firms
often have the capacity for developing innovative
technologies yet lack the means to identify and
reach those people who might benefit from their
products. The cost of performing marketing sur-
veys is usually large when the potential market
is small, as it is with many segments of the popula-
tion of disabled individuals. More importantly,
the state-of-the-art of identifying (for marketing
purposes or for public policy purposes) disabled
individuals and populations is not advanced
enough to consistently or even frequently provide
valid and usable data.

Another marketing need is research on how
technologies for disabled people can assist non-
disabled people. Examples of such technologies
often cited include ramps and curb cuts designed
for wheelchairs that assist senior citizens, bi-
cyclists, and people with baby carriages, and
computer-assisted communications devices that
may be applied to computer systems used by non-
disabled people. A large-scale demonstration pro-
gram, or even better a series of small-scale pro-
grams, on multiple uses of technological devel-
opments might help in fulfilling this need.

Public and private agencies involved in the dis-
ability-related R&D process have devoted a very
small portion of their resources to any type of
evaluation or monitoring of research programs
or resulting technologies. Performance testing or
evaluation is not pursued to any significant
degree.

The disability-related R&D system has a
tendency to focus its energies and attention on the
“gee whiz” technologies. The “sophisticated,” and
usually very expensive, approaches seem to con-
sume a major portion of both the public and pri-
vate sectors’ efforts. In a recent article announc-
ing the opening of the new VA Rehabilitation En-

gineering and Development Center at the Palo
Alto VA Medical Center, the world was served
notice that: “The new center will put ‘Star Wars’
technology directly into helping the human being”
(158). One needs only to open a current periodical
or science magazine to discover accounts of “high-
technology” innovation related to disabilities.
However, when workshops or surveys of disabled
consumers are conducted, a very common and
important suggestion is that more emphasis
should be put on the development of less sophis-
ticated, more easily repairable, easier to use,
cheaper technologies or approaches. As one pro-
fessional has commented (147):

You wouldn’t want to spend $1,000 on a piece
of equipment that would be used on only 5 per-
cent of the job tasks . . . It would be more prac-
tical to see if you could restructure the job tasks.

The same questions need to be raised in other
situations. Is it feasible or desirable to spend a cer-
tain amount of dollars to achieve 95- to 100-
percent efficiency when half or less of that amount
would produce 60- to 80-percent efficiency;
enough to handle most of a person’s needs in a
given situation? All too often it appears that the
research system becomes infatuated with the most
technically sophisticated approach to attaining
100-percent efficiency. Alternative research strat-
egies and goals need to be seriously considered
and supported.

The need for information dissemination is just
as great at the delivery and use stages of the tech-
nology lifecycle as it is at the R&D, evaluation,
and marketing stages. Only with the best possible
information can an individual’s needs, desires, and
capabilities be appropriately matched with avail-
able technologies, Perhaps more important is that
only with complete information on what tech-
nologies are available (on the market), how they
perform, how they may be obtained, and how
they may be funded can the best use be made of
limited resources. Yet many of the numerous
parties-at-interest, such as users, providers, and
third-party payers, who need such information
have only small parts of it available. Thus, the
decisions made that result in an individual’s use
or disuse of a particular technology are often
desirable only on a short-term basis,
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Much of the dissemination of information on
available technologies currently occurs through
publicly financed or publicly operated programs
for disabled people. One result of this is often that
individuals outside of the public service delivery
systems, by virtue of their independence or their
noneligibility for service programs, lack access to
necessary information. A mechanism is needed
whereby individuals who are capable of apply-
ing their own resources to purchasing technologies
can find and use the information that is available.
One mechanism is the use of an entry point into
service delivery such as the State vocational re-
habilitation agency.

Another result of the current method of infor-
mation dissemination is that the systems for in-
formation dissemination that exist are confined
to discrete subject areas. This is in part because
of the multitude of uncoordinated and overlap-
ping public and private programs. The average
consumers and providers of technologies need in-
formation in many related subject areas. Current-
ly, either this information is not obtained or
substantial resources must be expended to obtain
it. OTA believes that strategies for coordinating
information on the delivery and use of technol-
ogies for disabled people should be supported. It
is imperative that new policies in this area reflect
a coordinated information dissemination effort,
regardless of the (often low) degree of coordina-
tion in the legislated service programs.

Because most technologies used by disabled
people are either paid for, directly provided by,
or learned about through public and nonpublic
programs and services, those who are eligible for
the programs and services are generally those who
have access to the technologies. Thus, decisions
regarding who should be eligible and how eligibil-
ity should be determined are major determinants
of the use of technologies. Boundaries to eligibility
and methods for its determination in individual
cases differ from program to program. Eligibil-
ity is most often determined by establishing the
presence of an etiology-specific category of im-
pairment, by finding a mental or physical impair-
ment that results in a functional limitation, or by
a combination of both methods. A common result
of having a variety of methods is that individuals
in similar situations receive different amounts and

types of services. Services that are necessary may
not be received, and those that are received are
likely to lack continuity. Increasingly, public pro-
grams are moving toward determining eligibility y
on the basis of evidence of functional manifesta-
tions of physical or mental impairments, so that
those who most need services may receive them
and so that the services they receive are ap-
propriate and provided in a coordinated fashion.
Advocates for disabled people with specific cate-
gorical impairments who are served well by the
earlier type of definition, however, are reluctant
for changes to be made. It is unclear which type
of definition, if any, can guarantee the most ap-
propriate use of technologies, although ideally one
based on function should be preferable.

Providing individuals with technologies re-
quires the resolution of several policy issues. One
issue concerns the type of provider needed to
match the technology with the user. Tradition-
ally, physicians have done most of the prescrib-
ing of device technologies, partly because disabled
individuals most often receive their first services
through the medical system and partly because
the major third-party funding programs often will
only pay for items that carry a physician’s pre-
scription. It is clear that physicians are best qual-
ified to prescribe certain technologies, particularly
many of those that are for medical purposes.
Many technologies, however, are applied for pur-
poses other than strictly “medical” ones, and there
are other providers who are equally or better qual-
ified than physicians to select the best technology

for their client. Yet these providers, including
rehabilitation engineers, occupational therapists,
and special education teachers, as well as users
themselves, usually cannot obtain public funding
for the technologies. For example, the NIHR-
funded rehabilitation research and training centers
(RTCs) are designed to develop innovative tech-
nological solutions to problems of disabled peo-
ple. But even if RTCs are able to disseminate this
information, those who receive it may be unable
to apply it to their clients. Therefore, strategies
for encouraging the use of various types of pro-
viders could be developed, These may include
changing reimbursement policies as well as chang-
ing licensing laws or physician education cur-
ricula. It is important, however, that any provider
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prescribing technologies have specific training in
the relevant disciplines,

Another issue concerns the criteria for selecting
a particular technology once the type of technol-
ogy and its purpose have been decided. Effec-
tiveness and cost have typically been the criteria
used in the past. Certainly, they are the ones cited
formally most frequently. These criteria are in-
deed important, yet they are insufficient for select-
ing technologies for people who will likely need
assistance for most of their lives. OTA believes
that users and providers alike must consider obso-
lescence, maintenance, and actual procurement
of devices to be important criteria. With the rapid-
ly advancing technological capabilities of our
society, most technologies developed today will
necessarily become obsolete sometime in the
future. Providers must assess the predictable rate
at which obsolescence will occur and use that in-
formation in making their selection. For mainte-
nance, the frequency, the time taken, and the cost
must be considered. For actual procurement, the
location of the manufacturer in relation to the
location of the client must be considered. Federal
policies do not encourage the formal considera-
tion of these criteria. Even though decisions utiliz-
ing these criteria may be based on individual pref-
erences (e. g., for easy maintenance over distant
obsolescence), there are few mechanisms for al-
lowing individual users’ desires to be taken into
account.

A third issue concerns the structure of the sys-
tems under which individuals receive technol-
ogies. A common problem, discussed in several

sections of this report, is that services and fund-
ing for disabled people come from so many dif-
ferent, often uncoordinated sources that both pro-
viders and users often are unable to take advan-
tage of available technologies, Reasons for the
lack of coordination include the methods by
which existing legislation was developed, the
definitions used in determining eligibility, and the
fact that disabled people need assistance in so
many different areas of their lives—areas that
have entire social systems designed specifically for
them,

As noted earlier, money is a problem in the
technology lifecycle, particularly in the areas of
delivery and use. Simply put, there is not enough
to provide all technologies to all people who need
them, even if need is defined very narrowly. Thus,
the way in which money is applied has impor-
tant consequences for the use of technologies—
what is used, how long it is used, where it is used,
and for what purpose it is used. Money applied
in one area of technologies usually means that less
is available for other areas, Decisions on resource
allocation are thus perhaps the most important
ones that need to be made by society’s policy mak-
ers. These will be discussed in Part Three. How-
ever, decisions on how to allocate resources
among programs for disabled people and between
programs for disabled people and programs for
nondisabled people cannot be made without an
explicit understanding of the effect that funding
decisions have on individuals. These effects must
be clearly described when new programs are
developed.
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Give a man a fish, and he will eat for a day. Teach him how to fish, and
he will eat for the rest of his life.

—Chinese proverb
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The previous chapters have sought to make two
critical points: that the development and use of
technologies for disabled persons are greatly af-
fected by available resources, and that, in turn
the efficient and effective allocation of resources
depends on an appreciation of the powerful role
played by technological capabilities and limita-
tions. Efforts to improve resource allocation must
take into account the controls and incentives cur-

rently operating on the development, evaluation,
diffusion, and use of technologies.

This chapter focuses on the allocation of re-
sources. It briefly mentions the historical and cur-
rent forces that have shaped patterns of resource
allocation, presents conclusions relating to several
key policy issues, and then discusses a method for
structuring decisions.

PATTERNS AND FORCES IN RESOURCE ALLOCATION

Current public policy toward disabled persons
has evolved over the last several decades in com-
plex and unpredictable ways. At bottom, how-
ever, the process of policy formation in this area
can be viewed as a long series of decisions con-
cerning the allocation of resources to and among
disabled individuals in our society. Frequently,
these resource allocation decisions are expressed
in laws and regulations governing who should re-
ceive what kind of assistance. For the most part,
these decisions have been made by nondisabled
people, often with little or no input from disabled
people. Income subsidies, medical treatment,
vocational therapy, affirmative action, special
education, and other social services are examples
of the kinds of assistance proffered. Such assist-
ance constitutes the resources potentially available
to disabled individuals. Which individuals actual-
ly receive particular resources is the essence of the
allocation decisions determined by statutes, pro-
gram regulations, definitions of disability, need
standards, and the like. Both the resources avail-
able and the allocation decisions are means to ac-
complish a given purpose intended by a decision-
maker.

‘Parts of this chapter are based on material prepared for OTA
by Tom Joe, Cheryl Rogers,  and John Nelson  of the Center Ior  the
Stud} ot Social Policy, Un]verslty of Ch]cago,  and by Nlarh  Ozer
ot  the George Washington School of !vledlcl ne

In the 19th century, the United States was a rap-
idly expanding country with an unlimited fron-
tier and a predominantly agricultural economy.
The virtually unrestricted opportunities offered
by a rapidly growing population, an abundance
of rich natural resources, and vast areas of avail-
able land helped mold the American tradition that
through hard work, initiative, and thrift, each in-
dividual should provide for his own needs and
the needs of his family. For those individuals inca-
pable of this, the community and philanthropic
institutions provided assistance. What little the
State governments did involved custodial care of
“the poor, “ “the orphaned, ” and “the disabled”
in asylums. Toward the close of the 19th century,
the industrial revolution altered the economy and
changed this society forever.

Economic development, labor specialization,
and urbanization shifted this country from a
predominantly land-based, rural, individualistic
society to a highly industrialized and interdepend-
ent one whose people depended on a continuing

flow of wage income to provide economic secur-
ity. The extended family and the tightly knit com-
munity it fostered largely passed out of existence.
Informal structures such as families, community,
and philanthropic institutions became incapable
of dealing effectively with the problem of eco-
nomic need and dependency.
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The responsibility for those with special de-
pendency problems gradually passed, in substan-
tial part, to government. In the 20th century, gov-
ernment efforts, largely at the State level, were
directed at providing cash relief to various cate-
gories of “the poor, “ “the orphaned, ” and “the dis-
abled” in their own homes. By the 1920’s, a grow-
ing number of States created programs to assist
elderly and disabled individuals.

This period also marked the emergence of pen-
sion plans for several categories of workers to pro-
vide economic security in old age and retirement
systems for certain groups of Government em-
ployees. The Federal Government also accepted
responsibility for providing benefits and services
for World War I veterans. States also enacted the
first workers compensation programs.

The inadequacy of these early government ef-
forts to deal with the problem of economic secur-
ity became dramatically evident during the great
depression of the 1930’s. All of the previous State
government mechanisms for mitigating the eco-
nomic hardships of unemployment, old age, and
the breadwinner’s death or disability proved total-
ly inadequate in the face of a national economic
disaster. In the New Deal era, Federal programs
were enacted to meet the economic needs of the
population. In the 1960’s, Congress authorized a
vast array of new Federal programs and expanded
the old ones to provide for the needs of elderly,
poor, unemployed, and disabled people and
children.

The development of Federal programs and
expenditures for disabled people was thus an out-
growth of a larger movement in government—
particularly at the Federal level—that required in-
creasing responsibility for insuring economic secu-
rity to the Nation. Indeed, within this movement,
income maintenance provisions for disabled peo-
ple came relatively late. While concern for reha-
bilitation had been expressed in the 1920’s, leading
to Federal funding of vocational rehabilitation
services in education grants, it was not until the
1950’s that major attention was focused on income
support for disabled people as a separate group.
The sole exception was blind persons.

The two largest income support programs for
disabled people became law in the 1950s: Aid to

the Permanently and Totally Disabled (APTD)
in 1950; and Social Security Disability Insurance
(SSDI) in 1956, which has already been discussed.
APTD arose largely because efforts to expand and
systemize the welfare programs of the New Deal
encountered political opposition in Congress. In
the face of this political inertia, proponents of aid
(to “the needy handicapped”) as part of a com-
prehensive assistance program were forced to
enact a new program specifically designed for this
group. Resource allocation on the basis of need
(means tested) was to be categorical. States were
not required to participate in the program. The
Federal matching grant formula was complicated,
and definitions of eligibility varied from State to
State.

The Great Society programs of the mid-1960’s
vastly expanded the resources allocated to dis-
abled people—e. g., Congress created the Medi-
care and Medicaid programs. Originally intended
as a health insurance program for short-term ill-
nesses among elderly people, Medicare became
a major source of funds for disabled individuals.

The non-Social Security needy population—
disabled people in need of assistance and others—
was served by Medicaid, which quickly became
a mainstay of medical assistance to disabled peo-
ple outside the Social Security system.

The final block in the Federal income mainte-
nance and medical care structure for disabled peo-
ple was the Supplemental Security Income (SSI)
program, as described in chapter 9.

Throughout this period, all social services
available to “needy” persons, including those with
disabilities, expanded. Vocational rehabilitation
agencies extended services to all disabled individ-
uals and began rehabilitation programs specifical-
ly for SSDI and SSI beneficiaries. In 1975, title
XX of the Social Security Act provided block
grants to States for social services.

Although they represent the largest expendi-
tures for disabled people, the four major Federal
programs in place by the mid-1970’s were out-
growths of resource allocation decisions directed
principally toward elderly people. Disabled peo-
ple were included when it was recognized that
their needs were unmet by existing program struc-
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tures. With the exception of rehabilitation serv-
ices, the social service programs also regarded dis-
abled people as merely one of many needy groups.
There is, however, another historical movement
that arose during this period—that of disabled
people themselves asserting their rights.

During the 1960’s, attitudes toward disabled
people began to change. First, media attention in-
cited public outrage at unnecessary and careless
incarceration of disabled individuals in institu-
tions. Court cases and litigation documented
widespread abuse of institutionalized persons. As
an outgrowth of this protest, disabled persons and
their advocates began to question the resource
allocation decisions that affected their lives. They
demanded greater personal autonomy in these de-
cisions. This questioning spawned the independ-
ent living movement, the consumer involvement
movement, and the drive to gain legal rights for
disabled people. At the heart of the independent
living movement is the idea of exercising control
over one’s life.

The deinstitutionalization movement also
stemmed from this widespread criticism of institu-
tions. Those disabled by mental impairments were
released from large sterile institutions so they
could be served in smaller community-based fa-
cilities. This change was in large part one of
resource allocation. Moneys spent on institutions
were shifted to community facilities in response
to the demands of disabled people. With the
passage of Medicaid, States began a massive shift
from using only their own State moneys to rely-
ing largely on Federal funds for skilled nursing
and intermediate-care facilities. Through the in-
dependent living movement and reinstitutional-
ization, it became apparent that disabled individ-

uals were capable of assuming far greater respon-
sibilities for their lives and the public resources
devoted to them than previously imagined.

Disabled people also began to assert their civil
rights to protest denials of access to public
facilities and to shed the stigma and stereotypes
so long attached to them. In the 1970’s, disabled
people began demanding—not unlike the civil
rights movement of the 1960’s—a reallocation of
public resources to facilitate their integration into
the mainstream of society.

The disability rights movement produced a new
type of resource allocation decision unrelated to
the traditional areas of income maintenance, re-
habilitation, and custodial care: affirmative ac-
tion and nondiscrimination laws. Rather than al-
locating Federal resources, Congress created stat-
utes that mandated the allocation of State, local,
and private resources to facilitate the “main-
streaming” of disabled individuals.

The Federal resources involved in implement-
ing such statutes are small compared to those for
income maintenance and social service programs.
The social cost of this type of allocation decision,
however, can be very high. It is, perhaps, the most
direct method of allocating resources in accord
with the desires of disabled people. It can also be
the most burdensome to the rest of society. When
linked with fiscal pressures to stem the rising costs
of traditional programs for disabled persons, this
type of allocation method can contribute to the
resource allocation dilemma that today’s policy-
makers confront: how to achieve effective alloca-
tion to match increasing needs and demands while
faced with declining resource availability.

RESOURCE ALLOCATION DECISIONS

There are two extremely important background ment follows from the general observation that
points to be made in regard to the issue of tech- all decisions under circumstances of scarce
nology and resource allocation. First, all decisions resources are ones of resource allocation, An ex-
concerning the development and use of technol- ample of a direct resource allocation decision
ogies for disabled persons are either directly or would be legislation requiring that all new phone
indirectly resource allocation decisions. This state- handsets be compatible with the induction setting
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of hearing aids. * There would also be indirect
resource implications of any such legislation. An
example of a decision where the indirect impact
on resource allocation would be the critical fac-
tor might be legislation appropriating substan-
tial funds for a program to develop methods for
restructuring jobs and job sites for disabled per-
sons. The direct appropriation for such a program
would possibly be small in comparison to the re-
source implications brought about by the in-
creased numbers of disabled people who could be
employed and thus earning a wage, paying taxes,
leaving public income maintenance programs, and
so on.

The second background point is that nearly all
resource allocation decisions involve a compro-
mise. There is rarely an obvious choice to be made
that every relevant party agrees with and sup-
ports. Social, economic, technical, and political
considerations must be considered as a mixture
of applicable variables. This situation implies that
analysis, especially quantitative analysis, can rare-
ly if ever play the determining role in a policy de-
cision, Interestingly, this situation also implies
that analysis can play an important role: Because
there are so many different types of variables to
be considered in a resource allocation decision,
and because the indirect and often unintended im-
pacts of such a decision can be so important,
methods of structuring decisions and forcing ex-
plicit consideration of the range of relevant fac-
tors are desirable. Analytical techniques will be
discussed in a later section of this chapter.

Resource allocation decisions can be as com-
plicated as they are pervasive. There are several
ways to characterize them. One is by the level of
the decision. It can be a societal-level decision,
a program decision, an institutional one, or an
individual decision. Another way to distinguish
between types of allocation decisions is by
whether they are directly allocation decisions or
whether they are primarily direct spending deci-

● Most hearing aids have a “telephone” or “induction” setting that
allows the aid to pick up the electromagnetic signal produced by
most telephone handsets. However, it is estimated that at least 35
million of the 170 million telephones in the United States do not
produce an electromagnetic signal that produces compatibility with
hearing aids. Hearing-impaired people are thus denied the use of
those telephones, Ironically, many of the incompatible sets are lo-
cated in hospitals,

sions that affect allocation only indirectly. A third
way of characterizing these decisions is by the
principal substantive areas they address. For ex-
ample, a decision may be primarily, or directly,
oriented to allocating transportation resources.

Levels of Decisionmaking

The importance of distinguishing between var-
ious levels of decisionmaking lies in the differing
scope of costs and outcomes to be considered, the
differing analytical tools available, and the dif-
fering parties at interest whose views and desires
could be taken into account.

The types of decision variables do not change
very much between levels, but their relative im-
portance does. Table 9 shows the type of deci-
sion variables that might be considered in any
allocation decision. Legal considerations, for ex-
ample, still play a role but are less important at
the individual level. The reverse is true for psy-
chological aspects of a decision. The costs and
benefits of any decision follow from the variables
listed. Thus, the relative importance of various
types of costs or benefits changes depending on
the level of decisionmaking.

Allocation Versus Spending

Strictly speaking, a resource allocation decision
should be one where a set amount of resources
is distributed among programs, people, goals, or
some other division of possible recipients. This

Table 9.—CompariSon of Decision Levels and
Decision Variables

Level of decision
Decision
variables

Technical. . . . . .
Personal gains

and biases of
decisionmaker .

Social . .
Psychological ...
Legal ., ., . . .
Economic ... .,
Political ., . . . . .
Ethical . . . . . .

Societal

A -

C/B

c
A
A
A
A

Program Institutional Individual
A

B
A
c
A
A
A
B

A

B/A
B

B/A
B
A
A
B

A

A
B
A
c

c
B

A  Crltlcal variable
B Moderate variable
C Marginal variable

SOURCE Off Ice of Technology Assessment
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type of resource allocation is direct. It may have
a substantial amount of visibility—as when the
Congress allocates the budget between human
services and other areas—or may be a more pri-
vate one—as when a disabled individual decides
how to divide a fixed amount of income among
competing uses, or a medical devices company
allocates its resources between research and de-
velopment (R&D), sales, production, etc.

A more complicated allocation decision is one
in which no direct distribution among competing
uses appears to take place. Seemingly, only a
spending decision is made. A person decides to
buy a power wheelchair, for example. Or the Vet-
erans Administration (VA) decides to include a
technology in its package of services. Such deci-
sions may appear to be relatively straightforward
questions of expenditures. However, they may in-
volve other, sometimes more important, ques-
tions. They may turn out to be allocation deci-
sions in two ways. First, any decision to spend
money from a limited budget reduces the amount
of funds remaining. Money has been in effect
denied to all other possible competing uses. Sec-
ond, a decision may lead to further nondiscre-

tionary expenditures, further reducing remaining
funds. A power wheelchair, for example, may re-
quire more maintenance expenses, battery costs,
etc. In effect, money has been allocated without
the opportunity to explicitly compare the alter-
native uses for those funds.

Substantive Area of Decisions

This way of characterizing decisions is impor-
tant because of the nature of decisions and deci-
sionmakers. Many decisionmakers tend to think
in categorical, programmatic, or subject-area
terms. Medicare officials, for example, make deci-
sions in relation to the effects on the Medicare pro-
gram and, perhaps secondarily, on the Medicare
constituents. This orientation is natural, but, more
importantly, it is reinforced by the organization
of programs and responsibilities. The number and
size of programs and services for disabled people
create the conditions for thinking and administer-
ing in a relatively narrow manner, and yet at the
same time they demand, ideally, a more compre-
hensive decision orientation. This is especially true
at the Federal level.

CURRENT ISSUES IN RESOURCE ALLOCATION

This section includes discussions of several is-
sues related to resource allocation. The issues cov-
ered are not the only ones that exist. There are
others that are also quite important. “Competi-
tion” between programs for mental health, men-
tal disability, and physical disability as an issue
of competing values in society is one example.
Another is the issue of how best to allocate funds
for maternal and child health programs in order
to prevent or ameliorate disabilities. Thus, the is-
sues below are meant to illustrate the types of
issues that are faced by those people involved in
disability policy and programs.

Eligibility Determinations and the
Definition of Disability and Handicap

At present, most resource allocation decisions
focus attention on the individual and the disability
instead of the context—the social and physical en-

vironments of the individual. For example, in re-
cent debates about the increasing costs of disabil-
ity, a great deal of attention has been focused on
the question of why more and more people are
claiming disability, but little attention has been
given to the economic situation that may force
people with various disabilities out of the work
force because their abilities are no longer needed.
Solutions to date have largely included intensi-
fying the evidentiary rules for establishing disabil-
ity, rather than examining what can be done to
modify the situation to provide greater opportu-
nities for disabled individuals. The easier course
has been to make a particular program’s defini-
tion of eligibility more restrictive, rather than to
reallocate resources in a manner that will allow
the abilities of an individual to find productive
expression.

The present tendency to define individuals in
terms of medical categories fails to take into ac-
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count wide variations in individual performance
due to differences in motivation, native strengths
and weaknesses, available technologies, and en-
vironment. Many people in the field have long
felt that a more useful definition of disability
would be based on individuals’ functional per-
formance—i.e., upon their abilities. A functional
definition of (disability provides a broader view
of the individual in his or her environment. It is
also crucial to keep in mind the dynamic nature
of both abilities and disabilities. They change over
time, Services and policies must not be based on
a concept of disabilities as static. Resource alloca-
tion decisions based on this definition could sys-
tematically take into account personal adaptations
to the underlying condition; available environ-
mental and technological supports; changes over
time in age, attitude, and motivation; and a vari-
ety of possible roles that might be filled in a given
profession. The focus is then on the circumstances
and not the underlying condition.

A disability is currently defined by various
medically significant, mental and/or physical con-
ditions. Categorization based solely on these
medical labels reflects a focus almost exclusively
on the inability rather than ability. Often this
thinking results in resource allocation decisions
that preclude opportunities. Compensatory abil-
ities are neglected, and the (in part thereby) hand-
icapped person may become segregated, frus-
trated, and economically dependent. Such defini-
tions tend to create the handicap out of the disa-
bility. They may skew resource allocations in
ineffective directions.

One of the most promising comprehensive
definitions is offered by Saad Nagi, * although he
uses the term “disability” instead of “handicap,”
which OTA has chosen.

disability is a form of inability or limita-. . . .
tion in performing roles and tasks expected of an
individual within a social environment. These
tasks and roles are organized in spheres of life ac-
tivities involved in self-care, education . . , in-
terpersonal relations, recreation, economic life,
and employment or vocational concerns . , . .

● S. Z. Nagi,  “Criteria for Evaluating Disability, Eligibility for Ben-
efits and Needs for Services” (unpublished paper), Ohio State Univer-
sity, 1976.

Thus, disabled persons are those who are lim-
ited in their ability to perform certain daily ac-
tivities. Every disabled individual is, by defini-
tion, limited to some extent and therefore will fall
along a continuum according to the extent of that
limitation. Although one person may have a more
severe limitation than another, each requires as-
sistance to overcome or compensate for his or her
particular limitations. The focus can then be
shifted from the disability per se to what resources
an individual requires to overcome the disability
and enhance his or her abilities,

If a handicap is viewed as the combination of
a disability and other environmental factors, and
given that a specific disability does not preclude
the existence of other abilities, then the means of
alleviating the problems posed by the handicap
become quite different. With a presumption of
both disability and ability, the resource alloca-
tion decision becomes a task of altering the envi-
ronment in order to maximize the individual’s
abilities to perform at levels comparable to the
nonhandicapped. In that event, “nonhandi-
capped” would include both disabled and nondis-
abled persons.

The policymaker might use this framework for
understanding the context of disability to make
more effective resource allocation decisions to ac-
commodate disabled persons. Resources can be
allocated to enhance employment and independ-
ent living opportunities as well as other programs
that seek to maximize the abilities of individuals.
The policymaker can also use this framework to
allocate resources to modify the physical environ-
ment of the disabled person, since it is often the
environment that inhibits typical function. One
of the most effective ways of doing this is to de-
velop technologies that can assist disabled persons
in performing ordinary daily activities.

The voice-controlled wheelchair, for example,
uses a voice-command computer to enable a para-
lyzed person to move about. It also operates an
environmental control system installed in an of-
fice or home that will open the door, turn on the
lights, change television or radio stations, dial a
telephone number, operate a page turner, or run
a tape recorder on command. The voice-con-
trolled wheelchair can accommodate any language



Ch. 11—Resource Allocation: Issues and Conclusions ● 145
——. —.

—even patterns of sounds by persons who can-
not vocalize in a language. The allocation of
resources for similar independence and ability en-
hancing technologies should be a prime goal of
public policies toward disability.

Development of new technologies is only one
example of the directions in resource allocation
that policy makers could take if they used com-
prehensive approaches to the concept of disabil-
ity, An important effect of such approaches would
be to convey to policy makers an understanding
that resource allocation decisions must be based
on abilities as well as disabilities.

Categorical Orientation of Allocation

A large number of separate constituencies have
been supportive of their various program areas
and have come into existence as a result of the
present organizational structure of programs for
disabled people. Despite these factors, there has
been considerable movement already towards
commonality. One major issue to be considered
is the degree to which generic programs, as op-
posed to ones organized by categories of disabil-
ity, should be encouraged.

A major step toward integration has occurred
in the change in the traditional thrust of rehabilita-
tion services for adults from that of merely em-
ployment toward a broader range of goals by in-
cluding severely disabled individuals in that pro-
gram area. The developmental disabilities pro-
gram area, in relating to the most severely dis-
abled individuals, extends its principal services be-
yond the more traditional school age and educa-
tional aspects to those required over the entire life
of the individual, including work roles. One other
possible need, however, is a greater orientation
toward vocational goals at an earlier age. There
is at present a discontinuity between educational
programs for disabled children and vocational
programs.

Reorganization of a generic program for dis-
abled persons could reflect the model already in
existence for developmental disabilities, which
crosses age boundaries and boundaries of educa-
tion and work sites. An alternative generic pro-
gram may continue to recognize age boundaries

in terms of delivery of services within the educa-
tional system versus outside the system, but some
greater integration would be desirable.

The crucial policy issue in any alternative gen-
eric program is that of the degree of severity of
the problem to be addressed (e.g., the lessening
of the effects of disability) and the allocation of
Federal funds. An ad hoc decision has already
been made in the budgetary process wherein funds
are differentially provided to these various pro-
gram areas. Federal support for educational pro-
grams for disabled children, in the range of $1
billion, is roughly comparable to the support pro-
vided for rehabilitation; the support for develop-
mental disabilities is in the range of $50 million.
Support for education has been mainly provided
at the local and State level, with the Federal con-
tribution relatively small and considered supple-
mental. Federal support for vocational rehabili-
tation has been a traditionally larger contribution.
A major issue currently is the allocation of funds
for those individuals who are most severely dis-
abled (for whom funds have not traditionally been
made available by the States and localities). A ge-
neric program for disabled persons may be orga-
nized around the issue of degree of support re-
quired rather than existing categories and would
make even more critical the need for decisions at
the congressional level as to priorities.

Within each of the existing program areas, a
similar issue arises when categorical aspects are
considered. Considerable movement has already
occurred within each of the program areas toward
more functional descriptions of those to be con-
sidered eligible for services. Although the princi-
ple of “impairment” based on medical conditions
or diagnostic categories remains, there has been
some lessening of its use, particularly in the area
of developmental disabilities.

One issue to be resolved, or at least considered,
is an organization of services to disabled children
that would be based on the degree of severity of
the disability rather than on any medical or other
category. A cost sharing principle has been in ex-
istence for some time in the relationship between
the Federal interest and the interest of the States
and localities for the increased costs for disabled
children. A Federal policy issue is what the dis-
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tribution of Federal resources should be at dif-
ferent levels of intensity of services. Debate may
then focus on the formula for allocation of Federal
funds. Some elements in such a review would in-
clude methods for the encouragement of integra-
tion of disabled children into the mainstream of
education and a continued Federal interest in pro-
tecting the most severely disabled individuals, as
well as the differential costs of various service
levels.

A movement toward generic (noncategorical)
programs based on the intensity of services re-
quired could reduce the amount of inappropriate
categorization of individuals in terms of impair-
ments (or diagnostic categories). The focus of such
a determination could shift attention from the
services provided directly to a specific child to
broader programmatic support that would help
all children requiring such services within the edu-
cational system.

No matter what area of Federal policy is
involved—education, vocational rehabilitation,
health care, social services, housing, etc.—
allocation by program and by geographic or pop-
ulation basis is hampered by the state of data
available on the types, amounts, and results of
current services and other technologies being de-
livered and planned for. Current management in-
formation systems, as discussed in chapter 3, are
not oriented to providing individuals, State gov-
ernments, or the Federal Government with ade-
quate, functionally based information.

Issues of Resource Allocation
and Independent Living

One of the primary directions of the independ-
ent living movement is the participation of dis-
abled persons in making decisions about them-
selves. The implementation of this potentially far-
-reaching concept has been relatively slow. None
of the management information systems in exist-
ence or projected in the near future will collect
data as to the actual level of participation of the
clients, Doing so might help to make the goal of
independence more feasible in itself. The issue to
be considered is the degree to which it is a Federal
resource allocation priority to encourage con-
sumer participation and independent living.

Another goal of the independent living move-
ment concerns the locus of the problem. If, as tra-
ditionally thought, the problem is sited in the cli-
ent, resources are allocated for training and other
programs to make the client better able to interact
with a given environment. However, if the prob-
lem is also in the environment, as mentioned pre-
viously, then resources might be differently allo-
cated. A portion of the funds might be allocated
for changes in the physical environment for indi-
vidual persons or for groups. Funds might be al-
located preferentially for the development and
maintenance of devices that would permit more
effective interaction with the environment.

The third issue that arises as a result of the in-
dependent living movement is the degree to which
the process of rehabilitation can be carried out
in independent living centers under the control of
disabled persons rather than through more tradi-
tional, professionally controlled programs. There
may be a potential for less costly and more effec-
tive services via this innovation. The significance
of this alternative mode of service delivery has
been noted in the existing Rehabilitation Act but
funded to only a very limited degree. Once again,
a decision to encourage such activities would be
translated into the percentage of the total budget
devoted either directly by the Federal level or by
an earmarked component of those funds delegated
to the States. The Federal interest in early sup-
port for demonstration of effectiveness of inno-
vative alternatives may be seen as a priority which
States and localities are generally less likely to
support.

Outcome Measures Used in
Resource Allocation

The measures of outcome or effectiveness of
Federal programs for disabled people are numer-
ous and have changed over the years. “Produc-
tivity, ” however, is still one of the primary out-
comes sought. The measure of productivity has
been expanded recently beyond earnings in em-
ployment to recognize the contributions to pro-
ductivity made by homemakers and to the com-
munity by unpaid volunteers. This measure, how-
ever expanded, remains one of the basic measures
of outcome.
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Another outcome sought by more recent alloca-
tion decisions is the degree to which the individual
is able to function in the “least restrictive” environ-
ment. Like the principle of productivity, this out-
come relates to independence and to the degree
of support by others. It is important to recognize
that less restrictive environments are frequently,
but not always, ones in which costs are lessened.
The so-called “deinstitutionalization” movement
has sought, with some public support of commu-
nity-based services, to increase the likelihood of
disabled persons living independently in their own
homes or in group homes. Both the expansion of
the principle of productivity outcomes to other
than gainful employment and the expansion of the
range of options for support for living independ-
ently are relatively new concepts expressed in the
most recent law.

Underlying these new concepts has been an-
other outcome widely sought by disabled persons
themselves: self-determination. This goal is ex-
pressed in public policy in the requirement for cli-
ent participation in the creation of individualized
rehabilitation or educational plans. Self-determin-
ation implies independence and individual initi-
ative. It is having more control over one’s own
life than has typically been the case for many dis-
abled people due to the amount of control exer-
cised by physicians and other professionals.

The outcomes may be mutually supportive and
should be considered together when allocating
resources. Self-determination in terms of clients’
participation in planning for themselves is in itself
a major outcome and is likely to enhance the other
outcomes of productivity and community living.
Involvement in the planning process would in-
clude not only participation in setting goals, but
also contributing to the identification and devel-
opment of the means by which problems are to
solved and goals reached.

The management and administrative skills nec-
essary for “producing” such a blend of outcomes
may be somewhat different from those in the “pro-
duction” of a job placement. One idea to be con-
sidered is the use of a management system appro-
priate for the development of new technology and
ideas—the management of an R&D firm rather
than an auto factory. The principle is that of

resource development rather than simply alloca-
tion. Such an approach is highly compatible with,
for example, the professional goals of a rehabili-
tation counselor. However, its actual implemen-
tation could require meticulous attention to the
attaining of goals through the participation of dis-
abled persons to a much greater degree than at
present. This idea is one of the tenets of the inde-
pendent living movement. The recent funding of
programs under title VII of the existing Vocational
Rehabilitation Act provides an opportunity for
assessing the cost effectiveness of services being
provided in this more participatory manner.

Prevention of Impairments
and Disabilities

Although prevention is the theoretical ideal,
and despite many significant success stories (e. g.,
polio vaccine), the goal of prevention remains
unfulfilled due to a combination of inadequate
knowledge, human nature, and finite resources.

Even if resources were unconstrained, it would
be difficult to prevent diseases and other disabling
conditions whose causes are unknown or for
which no effective preventive technologies can be
devised with current knowledge. This knowledge
constraint underscores one of the aspects of “re-
source capability:” Resource capability refers not
just to the amount of resources available but also
to the degree of ability to use them. Thus, the
country cannot spend money administering a vac-
cine that does not exist, just as it cannot effec-
tively spend money persuading people of the risks
associated with various behaviors if the knowl-
edge of effective information transfer techniques
does not exist. A critical issue of resource alloca-
tion related to prevention is what share of its re-
sources a society allocates not just to prevention
but also to the search for the ability to prevent
disabilities. Basic research on motor function,
tissue structure and regeneration, molecular genet-
ics, enzyme function, and cell biology in general
are examples of promising areas of basic research.
Just as important, however, is research on the de-
velopment and engineering of technologies that
have been made possible through basic research.
Similarly, research is needed in services delivery
(e.g., how can vaccines be most effectively de-
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livered), in policy and programs (e.g., how can
prevention programs be most effectively and ef-
ficiently administered), and in demographics and
epidemiology (e.g., who is at risk; how can such
individuals be identified in advance?).

In discussions of prevention, human nature is
sometimes termed “imperfect” or “self-defeating”
because humans do not always seem to act in their
own, safe, rational best interest. Although the
philosophical dimensions of the attitudes behind
the use of such terms are not the subject here, it
should be noted that seemingly irrational, risk-
taking behavior is not necessarily “imperfect” or
Improper.” It maybe a reflection of different in-

dividuals placing different values on risk-taking,
risk-aversion, probability of negative outcomes,
and the meaning of possible outcomes. Whatever
the human motives involved, policies toward pre-
vention must take human nature into account.
The success of a public health campaign of im-
munization against childhood diseases, for exam-
ple, is very much dependent on the willingness
of parents and children to comply, to take the vac-
cine. This may require informing the relevant
population of risks and benefits of vaccination;
it may require the establishment of various sanc-
tions for failure to comply. Public policy must ad-
dress a range of attitudes before resources can be
successfully devoted to prevention. “Seat belts are
inconvenient and uncomfortable. ” “I like to
smoke. ” Statements such as this may seem mun-
dane and obvious, but the attitudes behind them
often reflect strongly held feelings of personal
freedom and determination. They must be con-
sidered in the allocation of resources for preven-
tion.

This leads to another issue of resource alloca-
tion and prevention: Who in society decides what
negative consequences are to be prevented? On
what conceptual and pragmatic bases are re-
sources then committed to preventing the iden-
tified outcomes? The answers to those questions
illustrate a critical property of prevention of dis-
abilities. Preventive technologies are applied by
all individuals and all institutions in society. In-
dividuals apply them when, for example, they
seek prenatal care, wear seat belts, stop (or never
start) smoking, reduce their use of drugs, and fol-
low safety instructions on the job. Institutions

apply them at all levels. The Federal Government
devotes resources to auto safety, maternal and
child health, immunization campaigns, food and
drug safety regulation, basic research on the
causes and mechanics of disease, airport safety,
and (on a less direct level) a foreign policy that
reduces military casualties. States and local gov-
ernments apply resources to similar activities, in-
cluding health and safety regulation in the work-
place and in public institutions such as schools.
Industry and other commercial organizations can
apply prevention technologies in workplace safety
and in programs for alcoholism and drug abuse.
Schools teach driver education. The list could, of
course, go on. The point is that prevention is not
just a Federal or even a governmental responsibil-
ity alone.

Governments, however, and especially the Fed-
eral Government, are the institutions of society
where responsibility has been placed for much of
the generation of knowledge about, and develop-
ment of more technical approaches to, prevention.
Especially when prevention is seen as a common
good or a public good, the Federal role has been
prominent. This is the case, for example, with re-
spect to the encouragement of vaccine develop-
ment, the regulation of foods, drugs, and medical
devices, the development of (or encouragement
or mandating of) technologies for safer highways
and automobiles, basic research in most areas,
and public information campaigns on hazards or
risk-associated behavior.

The above decision has referred to the “who”
part of the question about the allocation of re-
sources for prevention. “On what bases” resources
are allocated is a much more difficult question to
address, At the Federal level, Congress creates and
funds prevention technologies and programs. The
executive agencies administer the programs and
decide the finer distribution of the available
resources. In both cases, a mixture of humanitar-
ianism, economics, politics, and scientific capabil-
ity affect the decisions made. As pointed out in
the case study on passive restraint systems (see
the background paper on this topic), prevention
must compete with cure, reduction of suffering,
and rehabilitation for each condition or disabil-
ity. The aspects of a decision listed above apply
to both prevention and treatment. Because
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resources are finite, and often quite limited,
resources must be distributed between current
treatment and rehabilitation of disabilities and the
future prevention of them.

Thus, even if analysis of costs and benefits of
prevention versus treatment and rehabilitation in-
dicates that prevention is economically and hu-
manistically preferable, the existence of people,
today, with disabilities means that resources can-
not all be allocated to prevention. There is no cor-
rect split between prevention and rehabilitation.
OTA finds, however, that decisionmakers should
more often expand their analysis to include the
benefits and costs of devoting somewhat increased
portions of resources to prevention, to develop-
ment of preventive technologies, and to develop-
ment of effective techniques for delivery of pre-
ventive technologies and information on risks.

Further, and very critically, the definitions of
disability and handicap gaining prominence in the
disability area, and adopted by this report, allow
a modified concept of prevention that holds great
potential. That is, decisionmakers at the Federal
level (indeed, all levels), in addition to allocating
resources between prevention of impairments and
disabilities and rehabilitation of currently disabled
people, could adopt a new, explicit strategy of
preventing disabilities from becoming handicaps.
The actions embodied in this strategy are not all
new, but the idea of seeking opportunities to ap-
ply resources consistently and comprehensively
to the prevention of handicaps is new and could
serve as a potentially structuring concept for
resource allocation. A disability becomes a hand-
icap when the physical and social environment
combines with a disability to prevent the accom-
plishment of a typical functional task. A physical-
ly disabled person who uses a wheelchair will not
be handicapped if a prevention strategy has made
transportation systems and buildings accessible.
A deaf person will not be handicapped in a job
or in social functions if telecommunications
devices are available and permit the carrying out
of the needed functions of communication. Such
prevention is not free. In some cases, it may re-
quire the allocation of extensive resources. In
others, it could be relatively inexpensive—e. g.,
modifying telephone receivers to make them com-
patible with hearing aids, or requiring braille

markings on elevator buttons. Each possible inter-
vention should be submitted to analysis. The key,
however, is viewing the possible technological
intervention not simply as an expenditure but
rather as an investment in prevention.

Resource Allocation and Elderly People

An increasingly critical resource allocation is-
sue, which will be covered only briefly, is how
society and its decisionmakers, at all levels, will
react to and deal with the changing age distribu-
tion of the U. S. population.

Growing old in America has become in some
ways less of a threat to one’s self-esteem and eco-
nomic survival than previously, The majority of
elderly people are, in fact, self-supporting and rel-
atively healthy. In proportional terms, however,
there is a higher incidence of disability among el-
derly people, The aging process is associated with
reduced ability for sight, hearing, and mobility
in a higher percentage of elderly people than is
found in the general population. The incidence
and prevalence of chronic diseases, such as can-
cers, heart and circulatory conditions, and arthri-
tis, increase with the age of a population. These
conditions imply increased need for medical and
social services, along with increased costs for
those services—and in our society lead to in-
creased dependency. *

The social and financial implications of an el-
derly segment of the population were serious in
the past when about 5 percent of the country’s
population was age 65 and older. They are critical
today: More than 12 percent of the population
is age 65 and over, and that percentage may rise
to 20 percent or more by 2030. Technological ad-
vances in the next 30 years could significantly

reduce mortality (death) and morbidity (disease
and disability) rates of elderly people, and the pro-
portion of elderly people in the population could
rise even more dramatically than anticipated.

Federal decisionmakers make a great many
resource allocation decisions
affected by the population
Social Security and Medicare
of programs involving many

that affect and are
of elderly people.
are prime examples
billions of dollars.

*This discussion is based on  ref. 6.
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But policies on other matters such as retirement
age, tax treatment of retirement accounts, types
of technologies and services provided or paid for
by medical and social services programs, tax pol-
icy related to voluntary work, and actions relative
to age discrimination also affect the allocation of
resources for and by elderly people.

This OTA report is on disabilities, not on aging.
The resource allocation problems associated with
an elderly population are an issue, however, be-
cause disability among elderly people will be one
of the crucial aspects of their need for funds, serv-
ices, and policies that allow greater independence
and self-determination. The key potential prob-
lem of resource allocation posed by an elderly
population is the disparity between the fiscal and
social contributions by elderly people that policies
encourage (or allow) and the fiscal and social
needs that increased numbers of elderly people
will present.

Analytical Methods for
Informing Decisionmaking

Finding an appropriate or feasible match be-
tween spending goals and resource capabilities re-
quires adequate information relating to both sides
of the “fit. ” Goals must be clear, explicit, and real-
istically determined. Capabilities must be under-
stood along several dimensions. Resource capa-
bility means more than simply the availability of
funds. It also implies an adequate knowledge base,
especially of potential resultant outcomes and of
the potential tradeoffs that might be required.

Much of the needed information cannot be pro-
vided adequately by formal analytical techniques.
Politics, philosophies, concepts of distributive and
compensatory justice, * and emotions are intimate
aspects of decisions in the disability-related area.
But a substantial amount of the needed, and often
inadequate, information base can be provided or
— —

‘Compensatory justice deals with distribution of resources in con-
sideration of past harms rendered. Although it is at times a signifi-
cant element in policy discussions about disability, it has been less
important and central to policy than has the concept of distributive
justice. Distributive justice deals with the distribution of resources
in proper share to each party with a legitimate claim to them. Most
often, Western culture in theory bases “proper share on the idea
of the fundamental equality of individuals, each with an equal right
to the resources required for a satisfying quality of life (183).

at least improved by careful use of formal analy-
sis. The danger is inappropriate use: Analysis can-
not replace judgment or overrule less objective but
more important considerations.

Role of Analytical Techniques

The inherent complexities and uncertainties as-
sociated with many decisions make it very dif-
ficult to identify and weigh all the possible con-
sequences of those decisions. Often, however, the
process of analysis can give structure to the prob-
lem in question, can allow an open consideration
of all the relevant effects of a decision, and can
help force the explicit treatment of key assump-
tions.

The use of formal analysis in the area of disa-
bility-related policy has both its enthusiastic pro-
ponents and its skeptical detractors. As with the
use of technology, however, the most logical posi-
tion seems to be that analysis can aid in perform-
ing the functions mentioned above when it is ade-
quately conceived and designed, conducted prop-
erly, and its results are given only an appropriate
weight in the process of making the decision.
Analysis can illuminate issues and provide syn-
thesis of relevant data. It can provide numbers.
But only rarely can those numbers serve as the
sole or primary basis for a resource allocation
decision.

Analytical techniques are only tools. They can
be ignored, abused, or misused. A challenge to
analysts, consumers, and policymakers is to use
the tools in an appropriate manner, to strive for
the ideal uses, but to recognize and be explicit
about the limitations. In an ideal world, they
could be used to inform and structure the aspects
of the decision process that are listed below:

● clarify and force explicit consideration of
goals,

. clarify the problem or opportunity to be
addressed,

● identify and describe possible decision alter-
natives: the technical alternatives, or other
possible interventions,

. identify the range of parties at interest,
● identify the potential outcomes-positive and

negative—of possible decision alternatives
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●

●

●

and the distribution of outcomes among the
parties at interest,
provide a method of considering the poten-
tial outcomes together and in relation to the
goals,
provide evaluation of actual v. projected
outcomes,
identify possible changes in interventions bas-
ed on evaluation results.

These objectives of using analytical techniques
are used in a later section as the basis for a sug-
gested approach to a resource allocation frame-
work.

Range of Analytical Techniques

Analytical techniques are often used to provide
various types of data used in the lifecycle of tech-
nology, as described in parts I and II. Many of
these types of analysis are useful for resource al-
location in general. Statistical or qualitative
surveys of the needs, desires, and capabilities of
disabled persons are used for planning services
and to generate ideas for needed new or modified
technologies, Historically, however, such surveys
have concentrated on needs, especially as defined
by parties other than the disabled persons them-
selves. Further, they have been subject to the
weaknesses of methodology and concept de-
scribed in chapter 2 for demographic information.
Demographic studies of populations of handi-
capped or disabled people are also used to pro-
vide information for technology planning and for
other resource allocation decisions. Such studies
have often concentrated on categories of impair-
ment as opposed to measures of functional limi-
tation.

Economic and fiscal or budgetary analyses are
other analytical tools for decisionmakers. Anal-
yses of funds spent by various Federal and State
programs for disabled people may provide useful
background information, but usually do not yield
data helpful for changing the direction, goals, or
organization of programs. It is difficult to com-
bine such analyses with analyses of outcomes to
produce some measure of efficiency or even ef-
fectiveness. “Cost of disability studies, “ to the ex-
tent that they go beyond the preceding type of
analysis and include measures of costs other than

direct expenditures, can be useful to the setting
of goals and decision priorities.

Projections or forecasts of economic or employ-
ment conditions help decisionmakers plan for
future resource allocation. Obviously, these types
of analyses must be used judiciously and with
allowance for the inevitable uncertainty of results.
Similar caveats are attached to another type of
forecasting —that of projections of emerging and
future technological developments.

Analyses in the form of program evaluations
and services delivery research and evaluations are
some of the most common information sources
used by decisionmakers. These analyses range
from sophisticated, large-scale, computer-based
studies of program effectiveness to quickly con-
ducted, qualitative studies of, for example, a sug-
gested change in research priorities. There exists
no definitive evidence that the usefulness of these
techniques is heavily dependent upon their degree
of sophistication. A large body of circumstantial
evidence that is accumulating, however, indicates
analysis should at least follow certain principles
of analysis. These principles will be listed at the
end of this section.

Most commonly viewed as a technology- or
product-specific private sector activity, market
analysis could actually be helpful in many types
of resource allocation decisions by the public sec-
tor. Further, improved collection, analysis, and
dissemination of some of the above types of ana-
lytical data (e.g., demographics, technological
forecasts, economic forecasts, disability services
R&D) could be of great value to the market anal-
ysis efforts of both the public and the private sec-
tors. If a more effective public/private collabora-
tion is desired in regard to disability-related issues,
market analysis must no longer be viewed as a
tool for use only by profit seekers.

Cost-benefit analysis (CBA) and cost-effective-
ness analysis (CEA) are relatively common forms
of analysis in the disability area. A recent OTA
study of the potential usefulness of CEA and CBA
included a review and analysis of the health policy
and medical literature related to CEA/CBA. * In— — — —

‘This discussion is based on Backg?_ound  Paper #l, Methodological
Issues  and Literature l-?e~~ieu) of OTA’s report The Zmpl~catfons  of
Cost-E~fecti~leness  Ana/ysIs  of MpciIcul  Technology, U.S. Govern-
ment Printing office, September 1980.
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its analysis of the growth and composition of that
literature, OTA found that a considerable number
of articles dealt with birth defects, chronic diseases
(especially cardiovascular diseases and kidney
diseases), mental health services, geriatric care,
and rehabilitation technologies and services. Fur-
ther, interest in these subjects and CEA/CBA is
growing.

The principal distinctions between CBA and
CEA lie in: 1) the method of valuation of the desir-
able consequences of a decision (the benefits), and
2) the implications of the different methods of that
valuation. Both are formal analytical techniques
for comparing the positive and negative conse-
quences of alternative ways to allocate resources.
In CBA, all costs and all benefits typically are val-
ued in monetary (or equivalent) terms. The results
of analysis are expressed in dollar cost per dollar
benefit, yielding a cost-benefit ratio or, some-
times, a measure of net benefit. Conceptually,
therefore, CBA can be used to evaluate the
“worth” of a project and would allow comparison
of projects of different types (e.g., elevators in
subways v. passive restraint systems in cars v. the
B-1 bomber). In CEA, on the other hand, desir-
able consequences are measured not in monetary
terms, but in some other units. Then, the ratios
of desirable consequences to negative conse-
quences for alternative ways of spending are com-
pared. Thus, competing but dissimilar projects
(such as dams v. hospitals) may not be able to
be compared adequately with standard CEA
methods; similar alternatives, however, can be
compared without the difficulty or impossibility
of valuing outcomes in monetary terms.

Both CEAs and CBAs have been conducted fre-
quently in the disability area. Their existence,
however, does not imply the degree to which these
techniques have affected policy. Little evidence
exists on the extent of their use, but if experience
in health policy is typical, it is probable that they
have had only minor impact. The reasons for lack
of use are numerous and logical. CEA and CBA
suffer from a number of serious weaknesses, both
of immaturity and of an inherent methodological
nature. Some of these, related to the immature
state-of-the-art in the disability or general human
services area, may diminish as techniques im-
prove. Similarly, as analysts and policymakers

gain more experience with them, the usefulness
of the techniques may increase. Many of the in-
herent weaknesses, such as inability to deal with
questions of equity and distribution, will continue
to affect the usefulness of CEA/CBA.

A substantial degree of effort is being put forth
in an attempt to advance the methodology of
CEA/CBA in the disability area, principally with
the support of the National Institute of Handi-
capped Research (NIHR). For example, a research
resource allocation method developed by the
Texas Institute for Rehabilitation Research spe-
cifically attempts to address the question of non-
monetary outcomes (27). That method of CBA
uses three general classes of outcomes: 1) out-
comes of direct benefit to individuals in the target
populations for whom the research is directed, 2)
outcomes that are of indirect benefit if the research
project is successful, and 3) outcomes of indirect
benefit but not related to the success of the proj-
ect. All three of these classes of benefits may have
monetary elements, but each may also include
nonmonetary benefits. Enhanced quality of serv-
ices, improved policy bases for rehabilitation, ex-
panded knowledge bases, and enhanced public
awareness of an issue are examples of such non-
monetary outcomes. The valuation of the non-
monetary measures is accomplished through a
system of ranking and weighting by a peer-review-
like group of judges. A comparison is made be-
tween the “importance” of the various non-
monetary measures and the monetary ones in
order to assign artificial dollar values to the for-
mer.

Another example of current attempts to ad-
vance CBA methods in the disability area is pro-
vided by the more inclusive, more social-outcome
oriented model of Dodson and Collignon (73).
This model, which is still in development, is
designed to identify and measure outcomes other
than simply monetary ones related to vocational
rehabilitation in its (new) role vis-a-vis severely
disabled persons.

The potential usefulness of such methods is still
impossible to determine, On the basis of prelim-
inary reviews, however, OTA finds that the mod-
els represent legitimate methodological advances
and yet still are prey to weaknesses of most CBA/
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CEA applications. The assumptions and data
employed leave serious questions about the uses
to which any results might be applied. The aspect
that most deserves critical scrutiny is their tradi-
tional orientation to a quantitative bottom-line.

Principles of Formal Analysis

Whatever form of formal analysis the policy-
maker decides to use to aid in decisionmaking,
certain principles of analysis should be followed.
Table 10 lists the 10 principles for analysis that
OTA identified in its recent review of CEA and
CBA (166).

These principles are the basis of the discussion
in the following section. Blum has suggested that
an additional principle should be added between
Nos. 2 and 3 of table 10—Conduct a problem

Table 10.—Ten Principles of Formal Analysis

1. Define the problem
2. State the objectives
3. Identify the alternatives
4. Analyze the positive consequences
5. Analyze the negative consequences
6. Differentiate the perspective of the analysis
7. Perform discounting
8. Analyze uncertainties
9. Address ethical issues

10. Present and discuss results in a policy context
— .—

SOURCE Off Ice of Technology Assessment U S Congress The /rnp//ca//ons
of Cosf-flfecf(veness Ana/ys/s  of Med/ca/  Technology OTA H 126
(Washington D C U S Government Pr!nt(ng  Of f4ce August 19801

analysis. * Problem analysis consists of four basic
steps: preparing for analysis, formulating initial
problem, identifying problem precursors, and
identifying problem consequences.

‘H. Blum, University of California, Berkeley, persona] com-
munication, Dec. 7, 1981.

STRUCTURING RESOURCE ALLOCATION DECISIONS

The discussion that follows is similar in con-
cept and purpose to the one for appropriate
technology decisionmaking in chapter 5. In fact,
the framework discussion of chapter 5 should be
seen as relating to technology-specific resource
allocation. The discussion below is also similar
to chapter 5 in that its intent is not to produce
a checklist or “cookbook” for decisionmakers, but
rather to be a step toward decisionmaking that
takes into account the range of relevant variables.
The discussion suggests some of the elements that
an explicit framework for resource allocation deci-
sions might have. Individual decisionmakers or
programs should adopt as much of the material
as is helpful. OTA’s purpose here is to provide
an orderly way to think about the decision proc-
ess and its structure.

The discussion is based on two sets of guide-
lines: 1) the 10 principles of formal analysis, and
2) the list of aspects of the role of analysis in deci-
sionmaking. These may help serve as the basis for
structuring decisions, because the primary reasons
for discussing and using a structuring rationale
is to clarify why a decision is to be made and the
problem to be addressed, to be sure all assump-
tions are explicit, and to force consideration of

all relevant consequences of alternatives. Thus,
the goals of analysis are essentially the goals of
the decision process, The discussions below will
primarily be from the perspective of Federal deci-
sionmakers, but it is important to view them as
also applying to other parties, including individ-
uals.

Explicitly Define the Problem

Resources cannot be effectively applied to a
problem unless the problem is explicitly stated and
adequately understood. It is not enough merely
to specify the goals of resource allocation. The
underlying reason for desiring to reach the goals
is an essential part of the policy development
process. It will exert tremendous, and often unap-
preciated, influence on what goals are selected and
how those goals are stated. “Development of a
portable, lightweight, reliable voice-synthesizing
communicator” is of course a goal statement, but
unless the organization deciding to devote re-
sources to such development has thoroughly stud-
ied the situation that a communicator would be
designed to address, it cannot develop more help-
ful specifications. Similarly, before a portable
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voice synthesizer becomes the goal statement, the
decisionmakers should have considered the func-
tions that are being sought through technological
intervention and the alternative technological ap-
proaches possible. That is, the function to be ad-
dressed must be considered before the form of the
solution is decided. “Make subways accessible”
is a goal, but the demographic data and human
and economic factors that lead to the need for ac-
cessibility are critical to the methods and extent
of accessibility to be required. In short, a clear
and open examination of the situation or problem
to be addressed is a prerequisite to the realistic
and effective setting of goals.

State Goals in Measurable
or Evaluable Terms

After the problem is specified, operational goals
must be set. These goals must be expressed in
measurable terms, not only because evaluation
of progress toward the goals can then be assessed,
but also because the form in which goals are ex-
pressed will affect the manner in which they are
approached. If the Federal Government and the
States allocate resources for job training and
placement programs and express the associated
goals in vague terms of increased employment per-
centages or increased quality of life and self-
image, the programs administering the funds will
have little guidance as to how to implement the
resource allocation decision. They will be free to
pursue high percentages of “placement,” paying
less attention to length of ensuing employment or
level of earnings or job satisfaction. This exam-
ple is merely hypothetical, but Congress or the
States might wish to specify, on the basis of thor-
ough analysis of possible goals, that their desire
for the resources is such that the goals require
subsequent employment of certain lengths or of
certain earnings.

Thus, in structuring resource allocation deci-
sions, decisionmakers should consider the effects
that their statements of goals will have on the im-
plementation of programs and on the ability to
do subsequent evaluations of outcomes, In effect,
adequate specification of goals is the method for
transmitting signals about the importance of var-
ious outcomes to be sought.

Specify the Range of Parties at Interest

A “party at interest” is someone with a stake
in the outcome of any action taken that distributes
resources. Federal decisionmakers must consider
the interests and reactions of a wide range of peo-
ple and institutions—e.g., from taxpayers and
constituents of elected officials, to disabled indi-
viduals and groups representing disabled people,
to industry and other private organizations, to
their own and other bureaucratic organizations.

Each decisionmaker must decide which of the
many potential parties at interest will be affected
by the decisions made—i.e., any decision will dis-
tribute costs and benefits to many parties in, usu-
ally, an unequal manner. Which of the parties will
incur costs and receive benefits to such an extent
that the effects on those parties will need to be
considered in choosing among alternatives? Not
all potential parties at interest will be the subjects
of intensive analysis regarding potential positive
and negative effects, but one of the crucial aspects
of organizing or structuring a resource allocation
decision is identifying an initial broad list of possi-
ble parties at interest and then narrowing the list
to those that can feasibly be studied for purposes
of informing the ultimate decision. A desirable,
but frequently ignored, aspect of decisionmaking
is involving the principal parties at interest in ana-
lyzing the potential alternatives and possible
methods of implementing any subsequent alloca-
tion of resources.

Identify the Range of Possible Decisions

Resource allocation decisions are rarely of the
“Do X or do nothing” type. Instead, they most
often involve a choice among a series of alter-
native ways of distributing resources. What is
sometimes missing in the allocation of resources
for disability-related programs is creativity in
identifying the range of possible alternatives. In
the past, most allocation decisions were made on
behalf of disabled people with little input from
disabled people on possible ways to accomplish
the goals addressed. Thus, a source of ideas was
not exploited fully. Another factor limiting the
range of alternatives has been the categorical
nature of Federal programs. Medicare, for exam-
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pie, is a medically oriented program. Because of
its tradition, perceived and actual mandate, the
orientation of its employees, and perhaps its desire
not to trespass on areas seen as the responsibility
of other agencies, the Medicare program—and the
Department of Health and Human Services, and
Congress—may see the program’s possible range
as being limited to primarily medical interven-
tions. This situation may hold even though alter-
natives that are closer to social services may have
a greater potential to improve the “health” of dis-
abled people. This does not imply that the Medi-
care program is at fault, merely that the categor-
ical structure of organizations restricts a compre-
hensive consideration of the full range of possi-
ble alternatives that might address a particular
problem or goal.

The observation above implies two important
points for decisionmakers. First, decisionmakers
should consult with disabled persons and other
sources of ideas in putting together a list of possi-
ble alternatives, And second, in the initial analysis
of potential options, decision makers should not
confine themselves to only those types of options
that are strictly within their mandate. Even when
legal, programmatic, or budgetary constraints do
not allow the realistic consideration of these addi-
tional alternatives, they may be of use to other
agencies or other decisionmakers who have a rele-
vant mandate.

Identify, Measure, and Value Potential
Consequences of Decisions

Once goals have been set and the range of alter-
natives, along with the potentially affected par-
ties for each, has been identified, the estimation
of “costs and benefits” must take place. Quota-
tion marks have been used to highlight the fact
that OTA is not simply referring to the results of
a traditional CBA. The shortcomings of a sim-
plistic (not a simple) CBA have been discussed
above. It is critical that—for each alternative
method of allocating resources—the positive and
negative consequences for all significant parties
at interest be identified, measured, and (where
possiblej valued. This is obviously not a simple
task, but it is one for which effort expended can
pay large dividends in improved decisions.

The identification-measurement-valuation se-
quence is especially important. Identification must
take place first, obviously, but in addition, it is
important that decisionmakers not confine iden-
tification to only those items that are quantifiable.
Similarly, measurement should not be limited to
only those items to which dollar amounts can be
assigned or to those with absolute figures as op-
posed to relative rankings or estimates of magni-
tude or subjective descriptors. The consequences
of encouraging (and allocating resources for) in-
creased participation of disabled people in R&D
as scientists and engineers and as consumer rep-
resentatives will not all be expressed in numbers
of placements or numbers of advisory panels
served on or numbers of technologies designed or
developed with the involvement of disabled per-
sons. Subtle or hard to “measure” improvement
in the appropriateness of technologies developed
may be a very important outcome. OTA finds
that simply their lack of amenability to objective
measurement and valuation should not preclude
the consideration of such outcomes as an impor-
tant aspect of allocation decisions.

Consider the Effects of Time
(Discounting) and Uncertainty

It is very important for analysts and decision-
makers to be aware that time and uncertainty will
affect the estimates of potential outcomes of any
resource allocation alternatives. The three key
questions that should be explicitly asked and con-
sidered before a decision is made are as follows.
First, has the analysis of potential outcomes con-
sidered the effects of time on the values of future
costs and benefits? Second, are the analysis and
the decision to be made oriented to short-term
outcomes, to long-range outcomes, or to both?
And third, have the uncertainties of assumptions,
data, future states, and possible outcomes been
accounted for in deliberations about the desirabil-
ity of various alternatives?

Because this is not solely a discussion of
resource allocation decisionmaking through the
use of formal, quantitative analysis, no definite
guidelines for the manner in which time should
be taken into account can be given. In formal
analysis, a process known as discounting is used
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when some of the measured positive and negative
consequences (benefits and costs) of the alter-
natives occur at different times. In fact, in most
allocation decisions, costs and benefits will occur
in a staggered fashion, with costs commonly being
incurred in advance of benefits. “Discounting” is
in a way similar to applying a reverse interest rate.
It is a technique for transforming future amounts
(of dollars, for example) to their “present value.”
Thus, all costs and benefits can be analyzed using
their values today.

The rationale behind discounting is a belief that
certain properties of resources and time must be
taken into account. One is that resources can be
invested and earn future gains (“opportunist y cost
of capital”). The other is that people prefer bene-
fits today rather than tomorrow and expect to be
rewarded for postponing gratification (“social rate
of time preference”). Both these properties, in ef-
fect, mean that a dollar invested in a program to-
day is a dollar foregone from an alternative use
(investment or consumption), and therefore it
must appreciate to more than a dollar in the future
for the investment to be accepted.

Even when a formal and quantitative analysis
is not conducted in support of a decision, it is pos-
sible (and desirable) for some informal considera-
tion to be given to the effects of time on the value
of the future stream of costs and benefits.

Posing the question of short- versus long-term
outcome orientation is much simpler than pro-
viding answers as to how to maintain an appro-
priate balance between the present and the future.
This balance, in fact, is one of the hardest and
yet most crucial objectives of effective resource
allocation. The dilemma can be seen in debates
about the proper emphasis placed on basic re-
search versus support of technology adoption, or
on prevention versus rehabilitation. Competing
but equally critical needs combined with limited
resources form the dilemma. Even though this
may be obvious, the issue should always be raised
and discussed because otherwise the pressures of
the present may exert undue influence over deci-
sions.

The importance of considering both present and
long range implications can be illustrated by an
issue mentioned earlier. That issue is the prevent-

ing of disabilities from becoming handicaps
through alterations to the physical and social en-
vironments of the disabled person. It may seem
more pressing to allocate the limited resources
available to specific individuals for personal-assist
technologies (e.g., subsidies for closed caption-
ing devices for the television sets of hearing-
impaired persons), and yet investment in a more
environmentally oriented technological approach
may yield higher benefit for greater numbers of
people in the future. OTA is not suggesting this
is necessarily true, only that current resource
allocation does not address such possibilities to
an adequate extent.

Every decision to allocate resources is made
with some degree of uncertainty. Just as examples,
uncertainties exist in regard to the cause of dis-
eases, the distribution of disabilities in popula-
tions, the efficacy and costs of diagnostic, pre-
ventive, and treatment or rehabilitative technol-
ogies, the desires of consumers, future economic
indicators, potential effect of education or voca-
tional training, personal habits and needs, and
future technological “breakthroughs.” These and
the many other possible uncertainties will affect
the desirability of decision alternatives and the
ultimate success of the decisions made. Complete
accommodation of uncertainty is never possible.
Decisionmakers should, however, identify which
sources of uncertainty might strongly affect out-
comes and make some effort to consider the
changes in predicted outcomes that might accom-
pany incorrect assumptions.

What is suggested here is that such uncertain-
ties be acknowledged and analyzed instead of ig-
nored or hidden. In formal analysis, there is a
technique known as “sensitivity analysis” that can
be used to vary assumptions about the values of
uncertain variables and test changes in values for
their effects on predicted outcomes. Sensitivity
analysis can often be used to identify which uncer-
tain variables have a substantial effect on out-
comes, which variables do not affect outcomes
(and whose uncertainty therefore can be ignored),
and minimum and maximum values that a vari-
able can take on without changing the desirabil-
ity of an alternative decision possibility. Sensi-
tivity analysis does not make decisions, but it can
increase confidence in estimates of outcomes.
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Accounting for uncertainty is just as important
when no formal analysis accompanies the resource
allocation decision. Although a statistical test of
uncertainty might not take place, the decision-
maker can informally and subjectively apply tests
of reason to the assumptions being used in the
decision. This may lead to a decision to postpone
a decision until data can be gathered on some
assumption, or to a decision to implement the
decision on a pilot or demonstration basis, or to
a decision to fund two or more programs to ac-
complish the same purpose, with provision for
review of outcomes and subsequent reevaluation
of the decision.

Consider Ethical and Other
“Nonobjective” Factors

Ethical factors are highlighted for two reasons.
First, issues of ethics, values, human dignity, per-
sonal worth, justice, compassion, and so on are
often central aspects of policy formulation and
debate in the disability area. The goals of, for ex-
ample, independence and civil rights are not ones
for which most of the important variables can be
expressed in quantifiable terms. This does not
mean that such goals or the attendant variables
should not occupy a prominent place in decision-
making. Resources are not allocated strictly or
solely on the basis of expected net return on dol-
lars invested.

The second reason for highlighting ethical and
other subjective factors is that, despite their often
critical importance, they are frequently omitted
or given low weight in policy formulation, either
because they are not quantifiable or because they
are difficult to deal with. There are no magical
solutions to the problem of taking into account
subjective and emotionally laden aspects of the
allocation of resources. By definition, there is no
formula for their inclusion. But, the ethical and
other value dimensions of a resource allocation
decision can be identified openly to a greater ex-
tent than they are at present. And, very impor-
tantly, any formal analyses of the consequences
of decision alter-natives can be made more amen-
able to the consideration of ethical and other sub-
jective factors by a purposeful decision not to seek
a single, bottom-line estimation of outcomes.

Other techniques, such as arraying (listing in
perhaps order of importance) the potential results,
could be used instead of, for example, a traditional
CBA that results in a cost-benefit ratio. That is,
the analyst would identify all the relevant poten-
tial consequences, measure and value them quan-
titatively when possible and appropriate, and list
those consequences that are not quantifiable in
descriptive terms, with some estimate of impor-
tance or magnitude if possible. The key, however,
is that the analyst would make no attempt to un-
realistically quantify or artificially combine fac-
tors in order to yield a “clean” answer.

Provide for Evaluation of the
Results of Decisions

Providing for evaluation of the results of deci-
sions is a seemingly obvious but frequently under-
valued aspect of decisionmaking. As stated above,
decisionmaking takes place under conditions of
uncertainty. This fact of life must be taken into
account by the analyst and the decisionmaker. If
the problem to be addressed, the goals to be
sought, and the assumptions about consequences
have all been specified clearly and in measurable
terms, the basis for design of an evaluation com-
ponent has been established.

Very often, evaluation of past resource alloca-
tion decisions has been the responsibility of peo-
ple or organizations other than those who made
the decisions. This situation implies that evalua-
tion will be an “after the fact” activity. Data that
readily or effectively support or even allow eval-
uation efforts will usually not have been collected
over the course of implementing the decision. The
objectives of the original decisionmakers may not
be adequately known by or taken into account
by subsequent evaluators. For these reasons, it is

important for those individuals or organizations
who are making resource allocation decisions (in-
deed, any decisions) to plan for the evaluation of
their decisions. The objectives being sought can
be specified in evaluable terms, data systems can
be designed into the decision itself, records can
be kept on populations and effects, and the tim-
ing and criteria for evaluation can be set. “Course
correction” possibilities can be examined and set
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forth during the process of making the allocation
decision.

If Congress is the decisionmaker, it can provide
for evaluation directly in legislation or it can less
formally plan for it by including a discussion of
anticipated evaluation needs and goals in hear-
ings and bill reports. Whether formal or informal,
planning for evaluation should include at least the
following:

●

●

●

●

●

●

explicit statement of the problem being ad-
dressed, outcomes sought, and assumptions
about potential consequences and any other
uncertainties;
highlighting of especially critical uncertain-
ties to be examined during evaluation;
specification of criteria against which evalua-
tion should take place;
design of an information system to track
variables to be used during subsequent eval-
uations;
specification of who is to do such tracking
and how the tracking will be funded;
recommendations or specification of times

for evaluation, organization to do the evalua-
tion, form of the evaluation; and

● any specification or suggestions of possible
changes in policy as a result of evaluation
information.

Even if fully considered and dealt with by those
allocating resources, the eight elements of a
resource allocation decision, from explicitly defin-
ing the problem to providing for evaluation of the
results will not result in obvious or perfect deci-
sions. The goal of presenting them in this report
is simply to help make the process of allocating
resources more sensitive to uncertainty and to a
broader range of interests and possibilities. The
list is to serve as a reminder to decisionmakers
to explicitly ask themselves: What do I hope to
accomplish? Why? Who will be affected in what
ways? What assumptions am I making? Am I
avoiding the trap of numbers? And have I planned
for a test of my decision? These simple questions
may require more than simple answers, but they
are worth answering.
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Refusal to accept the inevitable shortcomings of any society is responsi-
ble for a good deal of what is best in political life.

—Peter F. Drucker
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Policy Options

A large number of factors affect the success of
technological applications in the area of disabil-
ities. Among the most influential factors are Fed-
eral policies. This chapter discusses possible
changes in those policies. Some involve legislative
changes. Others are oriented to actions of the ex-
ecutive branch, but would involve congressional
oversight or encouragement. None of them are
recommendations: OTA does not recommend any
particular course of action. They are options for
congressional consideration. The options are not,
for the most part, mutually exclusive. The adop-
tion of one option within a category does not nec-
essarily mean that the others are inapplicable. On
the contrary, better effect can often be had by a
careful combination of options.

Many of the generic problems that exist in this
area range from a lack of financial incentives for
manufacturers to produce devices for disabled
people, to a lack of evaluation and evaluation cri-
teria, to inadequate information transfer systems.
These types of problems could be alleviated by
a concerted effort involving public agencies,
private organizations, and consumer and citizen
participation. However, many of the other prob-

lems are so deeply
cumstances that it
in reimbursement

rooted in complex financial cir-
might take substantial changes
policies and in the public-pri-

vate sector relationship to bring about significant
improvements.

Some of the problems are based in social and
psychological attitudes that cannot be changed
simply by appropriating more money or by re-
organizing Federal agencies. Federal policies can
have some effect in changing attitudes, but any
substantial change may depend as much or more
on disabled persons themselves. Opportunities for
changing attitudes, however, can be enhanced by
Federal policies and administration that assure em-
ployment and education activities, thus changing
the amount of interaction that takes place between
disabled people and nondisabled persons.

The options below are presented by issue areas.
Despite this division, which is for the purposes
of presentation, it is important to bear in mind
the extremely important interactions that occur
both among the stages in the lifecycle of technol-
ogy and between technical issues and resource or
social issues.

DIFFUSIONPRODUCTION, MARKETING, AND I

OF DISABILITY-RELATED TECHNOLOGIES

ISSUE 1

How can the Federal Government increase the
probability that technologies will reach the
people who need and desire them?

In as many cases as possible, commercial via-
bility should be one of the goals sought in tech-
nology developed using Federal funds. A critical
issue is how to alter the currently inadequate state
of marketing efforts and processes.

As discussed in chapters 8 and 9, one of the
most critical and yet currently inadequate stages

in the lifecycle of technologies for disabled peo-
ple is the movement of technologies from develop-
ment to use. Production and distribution are weak
links in the process of technology development
and diffusion. The production, marketing, and
diffusion of technologies are steps that are most
often appropriate private sector activities, and yet
a number of factors work against that sector’s
willingness and ability to engage in those activ-
ities. Research and development (R&D) organi-
zations have typically placed a low priority o n
production, marketing, and diffusion activities.
The National Aeronautics and Space Administra-
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tion’s (NASA’s) activities in technology transfer
illustrate an exception. In general, however, the
ultimate commercial production and distribution
of technologies being developed with Federal
funds have not been given sufficient attention.

There are several market-oriented factors that
work against the involvement of the private sec-
tor. The difficulty in projecting the markets for
disability-related technologies increases the risks
of a commercial venture, as do the often small
populations in question. Also, disabled individ-
uals traditionally have had low average earnings
or funds at their disposal. * The financing and re-
imbursement policies of the Federal Government
and the States also contribute to the uncertain-
ties of the marketplace for a firm considering the
production of a technology. (this problem is cov-
ered under the option area below on financial bar-
riers to the acquisition of technology, )

OTA finds that the key problems in the produc-
tion and marketing area are the following: 1) lack
of attention to production and marketing during
the R&D and evaluation stages (this is covered
under the option area below on research, devel-
opment, and evaluation of technologies); 2)
absence of adequate data on potential markets and
on the needs, desires, and capabilities of people
in those markets; 3) lack of organizations that
could provide such data in the form needed by
potential production and marketing firms; 4)
greater than average risks related to entering the
disability market; 5) Federal fiscal and regulatory
policies that do little to reduce such risks; and 6)
inadequate mechanisms for funding the purchase
of devices (especially those seen as “not medical-
ly necessary”).

OPTION 1A

Congress could amend current legislation to
create a consistent and comprehensive set of

*As indicated earlier, figures on the average earnings of disabled
people may be deceptively low due to the fact that many such
estimates are derived from people in assistance programs. Disabled
people who are not enrolled in such programs are often not counted,
and, presumably, these people have higher earnings than the
estimates for the average disabled person. The perception of earn-
ings levels of disabled people, however, are still based on such pos-
sibly deceptive average estimates and therefore may negatively af-
fect the willingness of firms to take marketing ri;ks.

fiscal and regulatory incentives encouraging
private industry to invest in the production
and marketing of disability-related technol-
ogies.

This option would require a substantial effort
on the part of Congress to identify and review
relevant sections of many statutes and regulations.
Amending fiscal, monetary, and regulatory policy
to create a consistent package of incentives will
not be an easy task, nor, perhaps, one that can
be accomplished without much compromise.

Nevertheless, this option recognizes the current
confusing and often detrimental collection of com-
peting incentives set up by such laws. It implicit-
ly is based on several ideas: 1) that a great many
technologies, though certainly not all, could be
serving far more people than currently; 2) that
some, perhaps many, technologies’ development
and subsequent distribution depends less on fur-
ther research than on the willingness and ability
of private industry to develop, produce, and mar-
ket them; 3) that policies of the Government great-
ly affect private industry’s willingness and abili-
ty to produce and market these technologies; and
4) that current legislation and regulations do not
create adequate positive incentives for those firms
to do SO,

This option is more applicable to hard technol-
ogies such as devices than to soft technologies such
as counseling methods, planning or educational
techniques, or service delivery systems. Never-
theless, firms or other organizations that might
potentially develop and market soft technologies
should also benefit from any changes in fiscal or
regulatory incentives.

Fiscal incentives are created by policies that
reduce the financial uncertainties associated with
risk-taking in the disability field. Their objective
would be to allow private investors and firms to
make more reliable estimates of potential returns
on investment and to increase the probability of
a satisfactory return on investment, The principal
type of policy that creates fiscal incentives is tax-
ation policy.

Regulatory incentives seek to accomplish the
same objectives as fiscal incentives but do so
through methods less directly connected to finan-
cial factors. Patent and licensing policies are ex-
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amples of areas where regulatory incentives might
be created. Another example would be changes
in the penalties for noncompliance with Federal
regulations regarding the hiring of disabled peo-
ple or the provision of appropriate technologies
to disabled people. This type of incentive would
increase the demand—and therefore the potential
market—for technologies, as well as more fully
utilize the skills of professionals and technicians
who happen to have disabilities.

A full study of the possible incentives and their
potential interactions and results might be neces-
sary before this option could be implemented. The
following potential fiscal and regulatory mecha-
nisms for creating incentives should be included
in such a study:

accelerated tax writeoff of equipment and
other capital investments;
allow individual tax deductions for devices
that are not covered by insurance or other
payment programs;
expanded efforts in guaranteeing markets to
potential producers of a technology (e.g.,
through the Veteran’s Administration (VA),
vocational rehabilitation programs, or edu-
cation assistance programs);
modified capital gains taxes on investments
in firms designated as producers of disabil-
ity-related technologies;
extended carryover of losses for designated
firms;
tax credits against profits for designated
small businesses for a specified number of
years;
other tax reduction policies for investors or
firms engaging in the production or delivery
of relevant technologies;
strengthening and clarifying of rules for com-
pliance with Federal laws concerning non-
discrimination in hiring, employment, etc.,
and concerning the reasonable accommoda-
tions that must be made by employers,
schools, etc., to allow the participation of
disabled people (this mechanism acts to in-
crease the productivity and well-being of dis-
abled people and to increase their ability to
afford technologies, thereby increasing po-
tential markets);

facilitating the awarding of grants and con-
tracts to small, profit-seeking businesses for
the development and testing of relevant tech-
nologies;
cooperation with State and local govern-
ments in providing low-interest-rate loans,
direct subsidies, or guaranteed markets/pur-
chases for small firms;
expanded coverage under Federal health in-
surance and service provision programs to
include those technologies which, though not
viewed as strictly “medically necessary, ” in-
crease the capacity of disabled persons to
function more independently and pro-
ductively;
modification of the present patent system to
allow small firms (which make up the ma-
jority of firms in this area) to secure patents
in less time and at less expense (e. g., through
Federal subsidies for patent expenses); and
clarification and greater standardization of
Federal policies in regard to the granting (to
firms that might produce needed technol-
ogies) of exclusive or nonexclusive licenses
to Federal patents.

In designing a package of fiscal and regulatory
incentives, Congress should consider a range of
factors that play an important role in the willing-
ness and ability of organizations to produce and
market technologies. Some of these factors are:

●

●

●

●

●

●

the difficulty of obtaining venture or risk
capital for the production of a technology

whose future success is subject to the higher
than average uncertainties of the disabil-
ity-related market;
uncertainty about patent rights for products
developed with Government funds;
uncertainty about whether the technology
will be covered by insurance companies or
Government programs;
the possibility of product liability costs;
the difficulties of “selling” the merits of a
product to intermediaries (e. g., insurance
companies, the VA school districts, Medi-
care) as well as direct users; and
the need to spend more time and fun& than

the average on market analysis, prototype
development and testing, and training of



166 . Technology and Handicapped People
.—

consumers and others in the maintenance
and use of the product.

The implementation of this option would have
both benefits and costs, all of which would share
some of the uncertainty inherent in this area. On
the benefit side, revenues to the Federal Govern-
ment might be increased as a result of the larger
corporate taxes paid by firms and the increased
taxes paid by disabled people who would receive
technologies that allow them to lead more pro-
ductive lives. Revenues would be reduced by the
amounts of any tax reductions embodied in the
fiscal incentive structure. Federal costs would be
diminished by the reduction in funds spent on in-
come transfer, health insurance payments, etc.,
due to disabled people’s being able to leave Federal
and State programs. A prime social benefit of
changes in incentives, however, is one that would
be very difficult (perhaps impossible) to put into
dollar terms-i. e., the increases in well-being (psy-
chological and economic) of the disabled people
who would benefit from the distribution of help-
ful technologies.

OPTION IB

Congress could legislatively charter a private
organization to provide marketing and pro-
duction-related services to both the private
and the public sectors. *

The Federal Government, through Congress,
has occasionally granted an official Federal charter
to an organization when Congress has felt that
such an organization would serve the public wel-
fare, An example is the charter granted to the Na-
tional Academy of Sciences. Chartering can be
accomplished by an act of incorporation passed
by Congress and signed by the President. A fed-
erally chartered organization, though not a Fed-
eral agency, is or may be considered a public
organization for such things as compliance with
civil rights legislation.

The initial funds and the operating expenses for
such an organization would come from the non-
public sector, with perhaps a small startup grant

*Much of the discussion under options IB and IC were suggested
by and drawn from a paper by Tom Joe, “The Application of Tech-
nology for the Disabled: A Joint Public-Private Venture” (Center
for the Study of Social Policy, University of Chicago, 1981).

from the Government. After startup, however,
the organization would be expected to operate on
its own revenues. For purposes of taxation, it
would be considered a nonprofit organization. An
organization of this type would be eligible to
receive funds from any source, including Govern-
ment agencies, philanthropic foundations, volun-
tary agencies, industry, estates, and gifts or
donations.

The goal of the organization would be to pro-
vide technical assistance, analysis, and other serv-
ices related to the production, marketing, and dif-
fusion of disability-related technologies. In return
for fees, it could perform marketing surveys and
help put together market strategies for private
firms who are considering entering a new product
on the market. It could serve as a liaison between
firms or Government agencies and ultimate con-
sumers. It could develop and manage demo-
graphic and product data sets.

The success of this type of organization might
depend on three items: the quality and reputation
of its staff, its ability to deliver helpful services,
and its ability to cope with what might be a large
demand for its services while it is still young and
growing. One of the goals of a Federal charter,
in fact, would be to give the organization the pres-
tige to attract qualified staff members. The orga-
nization would be eligible to receive Federal and
other governmental grants and contracts. The Na-
tional Institute of Handicapped Research (NIHR),
its rehabilitation engineering centers, the Re-
habilitation Services Administration (RSA), VA,
NASA, the National Science Foundation, the Na-
tional Institutes of Health (NIH), and other agen-
cies should be encouraged to use the organization
as appropriate. An organization of this type must
be very careful to represent itself as being able
to deliver only those services that it can (which
will change as the organization grows and builds
expertise and data) and only within the time frame
that it can handle.

The proposed organization might be able to do
technology evaluations, either directly or by
managing evaluation projects that others are ac-
tually carrying out. However, this function should
be added to the list of the organization’s activities
only if it can be clearly and cleanly separated from
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the functions of assisting the marketing of prod-
ucts. Conflicts of interest could prove very harm-
ful to the organization and its goals.

One potential advantage of the proposed or-
ganization is that it is designed to carry out an
important and currently inadequately performed
function; another is that it is located in the non-
public sector. Potential disadvantages lie in the
possibility of conflict of interest and in the nature
of the tasks assigned to the organization. In order
to consistently attract private and public funds,
the organization would have to deliver valuable
but extremely difficult services.

One crucial point is that the proposed organiza-
tion should have broad representation of many
different groups and constituencies. Consumers
and marketing and production experts would be
essential. Demographers, taxation and fiscal ex-
perts, the general public, analytical experts, tech-
nologists and researchers would also be very im-
portant to the organization’s success.

Canada has an organization similar to the one
of this option. Technical Aids and Systems for
the Handicapped, Inc. (TASH) was established
as a nonprofit corporation by the Canadian Na-
tional Research Council and the Canadian Reha-
bilitation Council for the Disabled. It provides
marketing, supply, and maintenance services, es-
pecially for devices that are not widely available.
The experience of TASH should be examined
closely before any decision about establishing a
similar domestic organization is made.

OPTION 1C

Congress could establish a joint public-pri-
vate corporation to provide marketing and
production-related services to both the pri-
vate and the public sectors.

This option has goals similar to those of the
previous option and seeks to accomplish them
through somewhat similar means. The principal
difference between the two options is the legal
authority under which the proposed organization
would operate. The organization proposed in the
previous option would be considered a private
corporation for most purposes; that proposed in
this option would be as quasi-governmental enti-
ty. the entity could be a nonprofit corporation

existing to serve the public good by acting much
as a private sector organization. Analogous
organizations are the Overseas Private Investment
Corporation, the Tennessee Valley Authority, and
the Federal National Mortgage Association.

An example of a similar organization is the
Communications Satellite Corp. (COMSAT).
COMSAT is a private firm, owned by its share-
holders, with a board of directors who are not
officials of the Government. It is not a public cor-
poration, nor has it been granted a Federal charter
of incorporation. Three of COMSAT’S directors,
however, are nominated by the President and con-
firmed by the Senate. Even though COMSAT is
a wholly private organization, it is considered to
be performing a service that is in the best interests
of the public and has therefore been given special
status (e.g., it is by Federal statute designated the
organization that represents the United States in
the International Telecommunication Satellite Or-
ganization). COMSAT, therefore, illustrates
another possible method of aiding the establish-
ment of an organization to provide needed
services.

The goal of setting up a public-private corpora-
tion such as that proposed in this option is to sup-
port the performance of services deemed to be in
the broad public interest through the use of pri-
marily private funding and private sector mana-
gerial techniques. One possible and potentially
very important element of such a corporation’s
mandate could be the inclusion of a formal re-
quirement that the corporation subcontract with
consumer groups or a single consumer organiza-
tion for the testing and evaluation of technologies.
The consumer groups could be chosen competi-
tively, on the basis of criteria established by, for
example, the board of directors of the corpora-
tion. The corporation need not be limited to con-
sumer groups for its subcontracting, but such
groups should play a significant role in its oper-
ations. As in the previous option, the corpora-
tion should only be allowed to perform evaluation
services where no conflicts of interest exist.

Because of the possibility of conflicts of interest,
Congress may wish to establish two separate pub-
lic-private corporations (or two separate chartered
organizations) to perform the two functions of
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providing marketing and production-related serv-
ices, and evaluating technologies and disseminat-
ing the results. If so, it would be desirable to have
some mechanism to coordinate the activities of
the two organizations (e.g., a joint board of direc-
tors). It might also be desirable for the two to
share a data system, both to ensure compatibili-
ty and standardization of information and to
avoid much potential duplication.

OPTION ID

Congress could mandate the collection of
market-related demographic data by an in-
teragency group led by the Bureau of the
Census.

This option would be an attempt to reduce
some of the uncertainty that accompanies deci-
sions to develop or market products to be used
by disabled people. It would also be useful to the
public sector, because the data generated might
be very helpful in the setting of research priorities
and the allocation of funds for the applied
engineering and diffusion stages of technology’s
lifecycle.

Current activities of Federal agencies are pri-
marily oriented to the collection of data by
etiological categories of impairments (and
sometimes by disabilities). Less frequently do
agencies collect data concerning limitations on
functional abilities. The information that might
be gathered from individualized plans (see ch. 3)
is not seen as a source of raw material for the
development of marketing-related data bases.
Especially absent in data collection efforts are data
on handicaps—i. e,, disabilities turned into hand-
icaps by an interaction of the disability and the
physical and social environments. If data were
available on the demographics (e.g., age, income,
sex, other characteristics) of populations divided
by types of functional limitations, the task of pro-
jecting the needed characteristics of technologies
and the potential market for them would be made
somewhat, perhaps considerably, easier. Such an
outcome might be beneficial not only to the eco-
nomic health of the private sector, but also to the
public sector and the Nation as a whole.

Chapters 2, 3, and 11 discuss the issue of data
based on functional limitations in more detail.

One important point in regard to the collection
of such data by the Bureau of the Census is that
the design and testing of the surveys should be
done with the substantial advice of disabled peo-
ple, Government program administrators (espe-
cially of R&D activities), other data collection
agencies and experts (e.g., the National Center for
Health Statistics (NCHS)), and industry repre-
sentatives. Alternatively, an agency with more ex-
perience in the disability field, such as NIHR,
might coordinate the data collection and analysis
efforts with the assistance of the Bureau of the
Census and NCHS. The key point here is that one
agency should have the responsibility for national
data on disabilities in order to achieve uniformi-
ty of definitions and measurements, but that agen-
cy must draw on the pertinent technical resources
of other agencies. Although it might be possible
for a private organization to perform these func-
tions, an advantage of using a Federal agency is
the ability of the Government to access the med-
ical and other records from which many of the
data would come.

The Federal Government recently conducted a
substantial planning effort for a very similar data
collection activity. An interagency committee (in-
cluding, NCHS, the Bureau of the Census, and
NIHR) was established and pretested a survey in-
strument for the Census Disability Survey. That
survey, using 100,000 disabled people and de-
signed to collect information on functional abili-
ties and disabilities, was to be a follow-on to the
1980 census. If the survey had been funded, and
if it had been successful, it would have provided
a substantial portion of the information needed
by Government agencies, industry, and other
groups. Lack of funds was cited as the reason for
the project’s not taking place.

The costs of option ID would vary consider-
ably, depending on how extensively the current
survey techniques and activities of the Bureau of
the Census would have to be modified or ex-
panded. It might be possible to create a mecha-
nism whereby the private sector, including in-
dustry, advocacy groups, and foundations, could
contribute funds to the effort. Another dimension
along which costs would vary is the extent to
which new data are collected as opposed to old
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data analyzed to provide new answers. A recent funded effort to reevaluate existing data to get
study of national sources of data by the Bureau more accurate and more useful information. This
of Social Science Research (BSSR) concluded that alternative might be a fiscally easier first step.
the current sources in regard to disability data do A critical aspect of the success of this option
not lend themselves to making national estimates.
According to BSSR, the data from these sources

would be the effectiveness of the dissemination
of the generated data. Methods would have to be

exhibit numerous inconsistencies. However,
because of the cost of designing and implementing

developed to allow all relevant parties to easily

learn what would be available and how to gain
new surveys, a second best alternative to gather- access to it.
ing new data might be to establish an adequately

INVOLVEMENT OF DISABLED PEOPLE AND OTHER CONSUMERS

ISSUE 2

How can policies and programs be designed
to encourage or assure the effective involve-
ment of disabled people and other consumers
in the development and delivery of technol-
ogies? In addition to providing information,
consumers should themselves be part of ad-
visory and policymaking bodies to the max-
imum extent feasible.

In theory, assuring maximum effectiveness, ef-
ficiency, and relevance in the development and
application of technologies requires the extensive
involvement of those who will use the technol-
ogies—the consumers. In practice, however, there
is fairly little involvement.

There is no “correct” amount of consumer in-
volvement, and there is no easy way to achieve
effective involvement. OTA found the area of
consumer involvement to be one filled with much
irony. Consumer involvement is one of the most
talked about aspects of the disability-related pol-
icy area—and everyone seems to believe in the
concept—but few satisfactory schemes to improve
the situation were suggested to OTA and few peo-
ple or agencies appear to be taking aggressive steps
to put the concept into practice.

OTA found a number of reasons for inadequate
consumer involvement. One major reason is at-
titude. Although it is possible that, as a group,
people working in the disability area are less prej-
udiced against disabled people than are other peo-
ple, it appears that prejudice still plays a signifi-
cant role in the willingness and desire of people
in this area to interact with disabled people.

Another major reason is simply a bureaucratic
one. Program administrators or service delivery
individuals naturally seek to simplify their func-
tions; adding another source of review, oversight,
or advice is not usually compatible with the bu-
reaucratic outlook.

A third reason for lack of involvement is the
outlook of disabled people and handicapped peo-
ple themselves. Despite dramatic changes in their
view of themselves and their abilities, many peo-
ple still are reluctant to consult to, or get involved
in the administration of, programs addressing dis-
abilities. When people do not see themselves as
having something to contribute, they are less like-
ly to be asked to do so.

A fourth reason is the difficulty of identifying
“consumers. ” Should a program seek any disabled
person? A “representative” person? A represent-
ative from a consumer organization? From a coali-
tion of organizations? How handicapped or dis-
abled does the person have to be? One irony in
this area is that the more articulate and mobile
a disabled person is, the less handicapped (as de-
fined in ch. 2) he or she likely is. Some people
with disabilities may not be “handicapped, ” since
they can perform life’s functions substantially as
well as a “nonhandicapped” person. Does this
make them less representative? Not necessarily,
but it makes the selection of consumers more dif-
ficult. Furthermore, consumers can include par-
ents of disabled children, physicians and other
providers, bus riders (both disabled and non-
disabled), etc. Do parents always represent the
needs and desires of their children and others’
children?
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Another, very critical, reason for the inade-
quacy of consumer involvement is a lack of
knowledge about how to design the advisory
mechanisms that consumers would fit into in
order to ensure effective involvement. In equal
opportunity programs, in urban renewal, in edu-
cation, and in many other policy areas, the coun-
try has sought to use consumer (affected party)
involvement. Many of these efforts have been less
than successful. That does not mean that they ac-
complished nothing, merely that they did not
come close to meeting expectations or their poten-
tial contribution to policy formulation or imple-
mentation.

The tactical goal of consumer involvement is
realism. Consumers and the groups or organiza-
tions they interact with should gain a more

realistic appreciation of the others’ needs and
capabilities. Designing a subway system that will
handicap many disabled people is perhaps worse
than designing a system with a plan for handling
disabled people in a particular way, without the
initial and continuing involvement of disabled
people. Even so, the latter approach may not be
the most effective or efficient way to make the
system accessible and may also generate a priori
resistance on the part of disabled people. Early,
extensive involvement of potential disabled riders
in planning for a new system might inject an ele-
ment of realism: Subway designers and financers,
may gain a more realistic idea of the needs,
desires, and capabilities of disabled people and
be made aware of alternatives to their plan; and
disabled people may gain a more realistic idea of

Photo credif” Association of Hand/capped Artisfs

Confined to a wheelchair by cerebral palsy, Neita May Kimmel of Catawissa, Pa., has appeared before high school,
college, church, and club audiences to show and tell of her work and that of the Association of Handicapped Artists.

She has written a book, “Reaching for the Stars, “ in collaboration with Dr. Raymond Treon
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the design and financial constraints operating on
the subway builders, thus allowing them to sug-
gest possible alternatives within the constraints.

OTA found that R&D of technologies often
proceeds with little input from potential users.
When involvement is sought, it maybe perfunc-
tory. The everyday, realistic needs of users very
often do not find expression in the funding of
R&D by the Federal Government. Nor are con-
sumers represented very often on the groups that
perform evaluations of technologies. (These short-
comings are addressed under the option area
below on the research, development, and evalua-
tion of technologies.

Consumer involvement is critical at each stage
in the lifecycle of technologies. If Federal pro-
grams change their orientation from one of con-
cern with simply the needs of consumers to con-
cern with a mix of needs, desires, and capabilities
(see ch. 2), the lack of consumer involvement will
become even more critical. Besides R&D and eval-
uation activities, marketing, delivery, and financ-
ing programs need information that can best be
provided by those directly affected.

The options provided below for the issue area
of consumer involvement are organized by the
degree of formality involved. This does not mean
that they are necessarily mutually exclusive. More
formal action may be desired in one area of policy
(e.g., research project review, or consumer review
of technologies for coverage under Medicare) and
less formal actions in others (e.g., oversight hear-
ings on compliance with individual education pro-
gram (IEP) preparation and use).

OPTION 2 A

Congress could mandate formal consumer in-
volvement in any or all Federal programs or
federally funded programs related to the de-
velopment and use of disability-related tech-
nologies,

As mentioned above and in other parts of this
report, Congress has already mandated consumer
(“handicapped persons”) involvement through
several Federal laws. The National Council on the
Handicapped, for example, must have consumer
representation, and the individualized educational
program, individualized written rehabilitation
program, and individual habilitation plan proc-

esses are designed to involve disabled people or
their parents or other representatives in decisions
about education or rehabilitation.

Under this option, Congress could expand the
formal, statutorily based, requirements for the
participation of disabled people in the policy
development and implementation processes. Nu-
merous agencies, including the Department of
Health and Human Services (DHHS), the Depart-
ment of Education, VA, the Department of Labor,
and the Small Business Administration, could be
required both to involve disabled people directly
and to support consumer activities.

Direct involvement of consumers could be man-
dated in the process of R&D. (Option 3A also at-
tempts to accomplish this. ) Consumers would pro-
vide valuable advice to the process of setting
research priorities, evaluating grant and contract
proposals, and evaluating reports of progress on
existing grants and contracts. The process of peer
review would thus be expanded to include a more
realistic appreciation of research needs and the
usefulness of results.

Agencies that finance the use of technologies
or that directly provide technologies to people
with impairments and disabilities (e.g., VA) could
set up panels, composed wholly or partially of
consumers, to review technologies that might be
included in reimbursement schedules or purchase
lists. Alternatively, the Health Care Financing Ad-
ministration (HCFA), NIHR, and VA could joint-
ly fund a private nonprofit organization of con-
sumers to review proposed technologies.

In general, this option could involve a program-
by-program review to determine which programs
could use the various mechanisms for establishing
or expanding consumer involvement. As discussed
above, effective consumer involvement is difficult
to achieve. Thus, consideration should be given
wherever possible to the use of flexible mecha-
nisms—e. g., combinations of advisory panels,
staff hiring, and contracts with consumer groups.

OPTION 2 B

Congress could mandate an office of con-
sumer involvement to monitor and provide
assistance to other offices dealing with tech-
nologies, and Congress could encourage all
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relevant agencies to expand consumer
involvement,

Instead of legislatively mandating consumer in-
volvement in specific instances, Congress could
clearly encourage various agencies to expand their
consumer involvement activities. This option pro-
vides the advantage of flexibility-flexibility to
change as conditions change over time and as data
on the performance of involvement methods be-
come available. Congress could encourage spe-
cific actions through oversight hearings, commit-
tee reports, and other means.

The obvious disadvantage of this option rela-
tive to the previous one is the difficulty of gain-
ing voluntary compliance by the agencies. That
disadvantage is part of the rationale behind the
creation of an office of consumer involvement to
coordinate, monitor, and provide technical assist-
ance regarding the involvement of disabled peo-
ple. The legislative record, including hearings,
committee reports, and the law itself, would serve
as mechanisms for signaling the intent of Congress
to encourage involvement. Further, the office
could be required to submit annually to Congress
a report on all relevant executive branch activities.

Another reason for the creation of an office of
consumer involvement coordination and techni-
cal assistance is the desirability of effective con-
sumer involvement. Achieving effective participa-
tion will not be easy; thus, providing agencies
with an office that possesses expertise and ex-
perience in techniques to encourage such par-
ticipation could be very helpful. It would be a
small office with a modest funding level.

committee, could monitor all consumer involve-
ment activities, keep standardized records of these
activities and any evaluations of their outcomes,
maintain lists of consumer organizations and in-
dividuals who may be called upon, advise agen-
cies on methods of increasing consumer activities,
evaluate agency activities, and report on its own
and other agencies’ activities to Congress, the
President, the National Council on the Handi-
capped, and any other designated groups.

The office could also be responsible for testing
the feasibility of, and perhaps eventually imple-
menting, a management information system based
on data from individualized plans (as described
in ch. 3) in order to evaluate and support involve-
ment of consumers and consumer-generated infor-
mation.

OPTION 2 C

Congress could encourage agencies to in-
crease consumer involvement activities.

If Congress wishes to signal a concern about
the inadequate amount and quality of consumer
involvement activities, it could do so through
mechanisms less formal than legislation. These
mechanisms include, as noted above, oversight
hearings and records of hearings, and language
in committee reports accompanying related leg-
islation. Such informal, though official, encour-
agement has some potential to effect change.
However, in view of tight agency budgets, bu-
reaucratic inertia, and the difficulties inherent in
attempts to achieve fully useful consumer partic-
ipation, it is likely that this option possesses
substantial disadvantages.

The proposed office, perhaps with the assist-
ance of an interagency advisory or coordinating

RESEARCH, DEVELOPMENT, AND EVALUATION OF TECHNOLOGIES

ISSUE 3

How can R&D activities be organized and
funded to produce knowledge, techniques, or
devices that serve the needs of disabled peo-
ple and relevant providers in accordance with
the magnitude of various problem areas and
opportunities? How can evaluation of present

and emerging technologies be organized to
provide consumers, providers, and policy-
makers with adequate information?

R&D activities and related evaluations must be
adequately funded, their potential contribution
to the ultimate goals of technology application
must be recognized. and their organization be
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such that it support the attainment of those goals.
In the area of disability-related technology,
however, as discussed in chapters 6, 7, and 10,
these needs for R&D and evaluation activities fall
short of being realized.

Excluding the general health research of NIH,
the amount of Federal funds spent on R&D related
to disabilities is approximately $66 million. (This
figure includes education and vocational-related
R&D, but not R&D in areas such as transporta-
tion or housing; even if these other areas were in-
cluded, it is unlikely that the figure would be
substantially increased. ) In contrast, transfer
payments alone to disabled people from Govern-
ment programs total $36 billion. Thus, R&D ex-
penditures represent about one-fifth of 1 percent
of the transfer payments. If the other public and
private sector expenditures for services to disabled
individuals were added to the transfer payments,
the R&D budget would be an even smaller per-
centage. These comparisons are not meant to sug-
gest that there is any way to identify a “correct”
amount to spend on disability- or handicap-
related R&D. (Total Federal health R&13 is about
2 percent of total national personal health care
expenditures—a figure that, at a minimum, is 10
times greater than that for disability R& D.)

Similarly, the level of evaluation activities is
extremely low. No figures for the total effort in
evaluation of disability-related technologies are
available. However, it is clear that relatively lit-
tle formal clinical or life-use testing takes place
(see ch. 7). The reality of competition for funds
certainly affects the levels of both R&D and eval-
uation activities. For evaluation, though, a
perhaps equal factor is the lack of recognition
given to the potential contribution of evaluation
to decisions about the appropriate application of
technologies.

The organization and directions of R&D and
evaluation also contribute to the inadequate
number of useful technologies from these activ-
ities. The peer review systems in effect at the start
of the OTA study were not well organized (see
ch. 6), although that situation appears to be
changing. Inadequate attention is paid to what
will happen to the results of R&D once develop-

ment is completed. The constraints and demands
of marketing, production, and consumer accept-
ance and preferences continue to play a relative-
ly small part in the R&D process, though that sit-
uation also seems to be changing—slowly.

Methods of evaluation and analysis remain
underdeveloped. Recent work of NIHR and RSA
seems to be moving in promising directions, but
such work may not be a priority item for those
agencies. Cost-benefit and cost-effectiveness tech-
niques and modified forms of comprehensive tech-
nology assessment show potential in this area, but
these methods are not being investigated thor-
oughly .

Complex, expensive technologies continue to
receive a large share of NIHR’s and other agen-
cies’ R&D funding. Complex, expensive technol-
ogies are not inherently more or less appropriate
to concentrate on than simpler, inexpensive ones.
R&D and evaluation funding should be appor-
tioned among different technologies according to
their potential for appropriate applications to the
needs of consumers; such funding should not be
apportioned on the basis of investigator interest
or how fascinating or futuristic a technology may
appear. The R&D process should be organized ac-
cording to the needs it is designed to satisfy. More
attention could be given to the apportioning of
R&D funds by the potential payoff of various ef-
forts in various technological areas. Some areas
need more basic research, others need develop-
ment funds, and others have technologies that
need diffusion assistance, In short, attention
should be divided according to the state of matu-
rity—’’readiness” —of the technologies and the
nature of the population in need. NIHR and other
agencies already have the authority to take many
of the needed actions; they do not have to wait
for legislative change. Agencies could, for exam-
ple, allocate increased funds for low- or mid-
dle-technology fairs and contests. (Such fairs or
contests should not become ends in themselves,
but should be followed by publicity and publica-
tions summarizing the ideas generated. ) Also,
agencies could devote resources and attention to
development and testing of methods of evalua-
tion.
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OPTION 3 A

Congress could mandate that consumers and
production and marketing experts be repre-
sented on R&D panels and evaluation panels.

This option explicitly recognizes that consid-
erable involvement of the people and organiza-
tions who will play a major role in the subsequent
usefulness and diffusion of technologies should
take place early in the processes of R&D and eval-
uation. The objective of this option is the im-
provement of systems for conceiving new tech-
nologies, adapting existing ones to new applica-
tions, allocating R&D funds, and evaluating the
results of current or past R&D. Congress has al-
ready indicated its desire that consumers and other
groups be represented on the National Council on
the Handicapped. The council is involved in set-
ting or recommending directions and policy for
NIHR. This body, however, cannot play a role
in each R&D allocation decision; nor can it serve
as the only source of consumer, production, and
marketing input to the entire R&D and evalua-
tion process. Further, its influence is far less ex-
tensive in agencies other than NIHR.

Implementing this option would require exten-
sive thought on the most effective ways of avoid-
ing tokenism and conflict-of-interest situations for
private industry. Effective consumer involvement
has often been a goal of many public policy areas,
yet that goal is difficult to achieve. Questions have
been raised, for example, about the effectiveness
of consumer representation on the Food and Drug
Administration’s medical device classification
panels. However, the addition of consumer, pro-
duction, and marketing experts to disability-
related R&D peer review and other groups may
be somewhat more effective. Many aspects of the
R&D process for technologies that will be used
by disabled people are amenable to experienced
consumer input. Consumers might inject a degree
of realism to the setting of R&D goals and prior-
ities; evaluation criteria might be set to more
closely resemble the list of factors that lead to a
technology’s successful application. A consumer
does not have to be a mechanical engineer to
know that wheelchairs must fit through doors.

Production and marketing experts could help
the R&D process in several ways. For example,

the simple presence of such people on panels could
remind researchers and policymakers that the end
result of R&D is supposed to be (in most cases)
useful and cost-effective techniques and devices.
Also, their experience and expertise would allow
them to make suggestions concerning the evalua-
tions that are necessary and the technological
characteristics (reliability, cost to produce, ease
of repairs, potential demand, flexibility) that
should be sought. Such experts might help in the
process of considering potential technologies,
whether complex or simple, in relation to their
eventual application and distribution.

Theoretically, no congressional actions are nec-
essary for the adoption of this option. The exec-
utive branch agencies could implement it by them-
selves. If Congress finds that it is a desirable op-
tion, however, and agencies do not implement it
on their own, Congress could amend relevant laws
to mandate that R&D-related peer review and
other advisory groups have such representation.

OPTION 3 B

Congress could mandate demonstration proj-
ects for the awarding of “production stage”
grants or contracts early in the R&D process.

The objective of this option is similar to that
of the previous one. The ultimate goal of most
R&D efforts is the development of technologies
or techniques that will be effective and will be dis-
tributed—i.e., successfully reach their market.
Small grants or contracts to nonprofit or profit-
seeking organizations to analyze the potential
market and to develop plans for the efficient pro-
duction and diffusion of specific technologies may
help. This option is oriented to only a demonstra-
tion effort because of the many questions that exist
concerning the effectiveness of such a mechanism.
Enough potential exists for the idea to be given
consideration by Congress, however, and, if Con-
gress believes it is warranted, for the idea’s trial
through pilot projects.

Congress could specify, either in renewal leg-
islation or in appropriations language, its desire
that NIHR (and perhaps NASA and VA) develop
such a demonstration program.

One method of implementing the demonstra-
tion would be to select through a competitive
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process a firm that is interested in the marketing
rights, for a specified time or area, for a particular
technology. That firm would use the contract
funds to examine the most efficient ways to pro-
duce the technology under development. It could
suggest changes in the technology or the popula-
tions for which the technology is being designed.
It could aid in any evaluations of the technology.
Essentially, this option is designed to set up a
strong positive incentive for organizations to pro-
duce and market technologies.

The grants or contracts should not be so large
that organizations would seek them without a real
desire to eventually market the technology, The
funds should be set at an amount that covers part
or most of the cost of the activities in conjunc-
tion with the R&D process, as listed above. The
hope for this option is that it will reduce the risk
and the cost of deciding to market the technology,
thus allowing a more intensive look at the appro-
priate potential applications of that technology.

OPTION 3C

Congress could appropriate specific increased
funds for evaluation of technologies.

This option follows from the discussion of the
relatively low level of funds and activities current-
ly existing in the disability area. Although cur-
rent economic realities naturally affect the viabil-
ity of this option, it is important to remember that
the current level of funding for evaluation is ex-
tremely low and that the number of technologies
in need of clinical and other forms of evaluation
is increasing constantly (see ch. 7). Especially per-
tinent is the probability of an acceleration of the
number of technologies being developed. Many
observers speak of the “explosion” in technologies
for disabilities. Although the term “explosion” is
a dramatic one, it is clear that advances in solid-
state electronics, other communications develop-
ments, new alloys, and medical advances are pro-
ducing numerous new technologies. Some of these
may produce dramatic effects, others may turn
out to be useless, but most will produce benefit
under certain conditions—i. e., when applied ap-
propriately in relation to their costs and risks. An
increased amount of funds will be needed to ade-
quately assess these new technologies as well as
existing ones. The money, attention, and person-
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nel will have to come from existing resources,
which are already scarce in the disability-related
R&D area, or from new funds specifically in-
dicated for evaluation. Further, in the absence of
increased funding—from whatever source—of
evaluation, it is likely that program funds will not
be spent in as efficient a manner as might be
possible.

One drawback to this option is the immaturity
of analytical techniques for comparing costs,
risks, benefits, and social implications of dis-
ability-related technologies. The direct health-
related benefits and risks can be estimated through
relatively sophisticated techniques (using controls
and statistical methods), but other effects are less
amenable to current methods of evaluation. Thus,
selection and implementation of this option may
require that some initial attention and resources
be devoted to the development of methods of
analysis. Additionally, if this option is adopted,
the very fact that increased funding, and therefore
researcher attention, will be devoted to the area
may mean that more work will be done on
methods.

OPTION 3 D

Congress could conduct oversight hearings
with the Department of Education to deter-
mine why the dissemination of information
on technologies remains inadequate,

OTA finds that the amount, usefulness, and ac-
cessibility of information on the characteristics,
availability, and performance of technologies are
not meeting the needs of users or potential users.
Interviews with researchers, administrators, and
consumers and with disabled people and nondis-
abled people; a review of the literature; and the
results of OTA’s public outreach survey all reveal
that dissemination of information is inadequate.

There are many partial explanations of the in-
adequate state of information flow that exists.
One, for example, is that the National Rehabilita-
tion Information Center (NARIC) is relatively

new, and its ABLEDATA system is even newer.
Also, these activities have not had significant
amounts of funds appropriated. Thus, while
ABLEDATA appears to be a potentially model
system for disseminating information on assistive
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devices, the number of devices about which in-
formation has been entered into the ABLEDATA
system and the amount of data on each such
device are still quite limited because of the small
size of the staff. Another reason is the generally
low level of information that exists. It is difficult
to disseminate what is not available or is of poor
quality, low relevance, or nonstandardized. This
is one reason that option 3C would assist in im-
proving the performance of information dissem-
ination activities, particularly for evaluation
information.

Furthermore, experts in the field disagree on the
best way to approach the collection and dissemi-
nation of data on disabilities and technologies.
Some people believe that a large, centralized data
system for the collection of masses of data is not
the most effective or efficient method. However,
others believe that such a single standardized sys-

tem is necessary. The evidence available to OTA
indicates that one system is not the answer, given
the nature of disabilities and the disability field.
There is a wide variety of parties who have a num-
ber of differing information needs. Disabled peo-
ple themselves represent one of the largest groups
of potential users of information. Yet the data
needs of disabled people are as varied as the dis-
abilities, desires, and capabilities they possess.
Still, questions remain about the alternatives to
a single system.

Before any specific legislative actions are taken,
a number of questions could be addressed in over-
sight hearings. Such hearings could be designed
to bring out more clearly the reasons for the cur-
rent situation and the administrative reactions to
that situation. Examples of questions that could
be explored in oversight are the following: Why
have agencies, especially in the Department of

Photo credit Barry Corbet Courtesy of North American Reinsurance Corp

Imogene Dickey of Buffalo, Wyo., uses a wheelchair for mobility. She and the chair ride on a Chair-E-
Yacht or, for longer distances, a ramp-equipped van
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Education, oriented their dissemination activities
to professional research institutions and similar
clients? What is being done to establish the criteria
for the design of a system to make information
available to disabled people directly? What
effects might be expected from an increase in
the funding levels for NARIC and, especially,
ABLEDATA? Why has little effort gone into the
standardization of evaluation and performance
data on technologies? How will disabled persons
not enrolled in public programs have access to in-
formation on technologies? Do agencies plan to
expand their evaluation activities in regard to the

performance of any existing systems for dissemi-
nating information, including NARIC (and spe-
cifically ABLEDATA) and any non-Federal sys-
tems?

Oversight questions could also address the fac-
tors cited above that make dissemination difficult
and explore what the agencies are doing to mini-
mize the difficulties, or to compound them.

Depending on the results of any oversight hear-
ings, Congress may then decide to take substan-
tive legislative action or to encourage specific ac-
tions by the agencies.

FINANCIAL BARRIERS TO THE USE OF TECHNOLOGY

ISSUE 4

How can financial barriers to the acquisition
of technologies by disabled people be re-
duced, within reasonable constraints? Can the
levels and distribution of available funding
be made more appropriate in relation to the
level of the problems addressed?

Imperfections in the structure of delivery
systems need to be minimized. Inadequate and
sometimes illogical criteria for reimbursement or
payment for technologies should be reviewed and
where appropriate changed.

Despite eligibility for the public and nonpublic
programs that may pay for technologies to assist
them to function more independently and produc-
tively, a number of disabled people are denied
funding for particular technologies that are clearly
appropriate. As discussed in chapter 9, a primary
reason for the denial of funding—especially under
Medicare and Medicaid, but also under other pro-
grams—is that the technologies in question are not
strictly “medical” in nature and are therefore not
considered “necessary. ” A connection needs to be
made in these programs between paying for these
technologies and the potential independence or
productivity of disabled people. Another finding
is that when device technologies are funded, serv-
ices necessary to their proper use (e. g., fitting,
training in correct usage, and maintenance) are
often not included in the funding. Furthermore,
OTA finds that decisions to fund certain technol-

ogies are sometimes based on the criterion of low
initial, short-term cost. Use of such a criterion
may fail to identify instances when a greater in-
itial investment might result in decreased long-
term costs and greater functional ability for the
individuals involved.

While most indigent disabled persons are even-
tually able to receive some assistance towards
meeting their needs, OTA finds that acquisition
of technologies in the period immediately follow-
ing the onset of their impairment presents partic-
ular financial hardships. Those individuals who
must leave their employment because of their dis-
ability often lose the insurance coverage that
would have funded the technologies. Eligibility
for a Federal program may be established, but
benefits are provided only after a number of
months have elapsed. Earlier intervention through
funded technology would often serve to reduce
or ameliorate disabilities during the early stages
and thus lessen the long-term disability.

OTA finds that disabled people with enough
resources to prevent their participation in pro-
grams that pay for technologies also face serious
financial barriers to technology acquisition. There

are few available methods for financing the capital
outlays that are often necessary, and those few

that exist are available only in selected parts of

the country. Additionally, there is a need to ex-
pand the use of innovative ways to eliminate fi-
nancial barriers to the use of technologies. One
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such method that shows promise is pooling of
devices by schools, voluntary health or disabil-
ity organizations, hospitals, or similar organiza-
tions. This approach should be taken only with
great care, however, since pooling of obsolete or
simply “left over” technologies from other users
could lead to inappropriate matches between the
new user’s needs and the available pooled tech-
nologies.

OPTION 4 A

Congress could establish a loan guarantee
program with low interest financing (on an
income-related sliding scale) to assist disabled
people in device purchases.

This option would reduce or eliminate finan-
cial barriers to acquiring devices for individuals
who have the capability to generate the funds to
pay for the devices but who do not have the re-
sources for the initial capital outlay. Either the
amount of money available for the loan or its in-
terest rate, or both, would vary according to the
financial need of the individual beneficiaries. The
rationale for such a program is straightforward—
the loans would assist in the purchases of devices
which, in turn, would assist the individuals direct-
ly or indirectly to function independently, work,
and pay back the loan.

Pursuit of this option would likely involve a
minimum of Federal dollars. The program could
be State-administered, as is the program of fed-
erally guaranteed student loans for higher educa-
tion. Adding this new program to a similar one
for administrative purposes would minimize the
funds spent on administration. The interest sub-
sidies could be provided either by the Federal
Government directly or by the lending institutions
with tax incentives to do so. The actual Federal
funds necessary for coverage of defaulted loans
could be kept at a minimum as long as the bene-
ficiaries of the program are selected to fulfill
criteria that would increase the likelihood of their
ability to repay the loans.

A significant implication of this option is the
public-private partnership likely to occur if it were
implemented. Such a partnership might be an im-
portant advantage in an era of pressures to con-
strain expenditures of public dollars.

OPTION 4 B

Congress could conduct oversight hearings on
ways to change criteria for reimbursement
under the Federal health insurance programs
with respect to technologies for disabled
people.

This option is developed from OTA’s finding
that disabled people eligible for coverage under
one of the Federal health insurance programs are
often denied payment for technologies that are not
considered strictly medical in nature, although the
technologies would improve the ability of the in-
dividuals involved to lead more independent, pro-
ductive lives. The current patterns of reimburse-
ment exist largely because of the history of these
programs as assistance for acute medical problems
rather than for the chronic problems faced by dis-
abled people. The legislation for the programs
does not expressly prohibit payment for “nonmed-
ical” technologies such as communication, educa-
tion, and rehabilitative aids. Instead, the denials
usually occur at the State or regional level through
regulation.

A significant effect of the current “system” is
that in the short term, funds maybe saved, while
in the long term, a greater amount of total funds
is expended in, for example, income maintenance
payments or institutionalization expenses. In ad-
dition to the cost-related effects, there are psy-
chological effects on the individuals involved—
the current system provides incentives for the
dependence of disabled people on public pro-
grams. Changes enacted should provide incentives
for independence.

Hearings on methods to change reimbursement
criteria to foster independence and productivity
would focus attention on the need to consider the
implications of policies in one area on other
related areas. Such hearings, if pursued, could in-
clude testimony by consumers and providers of
disability-related nonmedical technologies as well
as by representatives of HCFA, the State Medicaid
offices, and the contractors. Theoretically, the
hearings should provide alternative criteria for ex-
panded reimbursement and suggested regulatory
changes to accomplish that objective which HCFA
and the States could then adopt. Congress could
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then hold oversight hearings at a later date to
determine the effects of any adopted changes.
However, it is possible that legislative action may
be required to assure expanded reimbursement.
In that case, the actual law should include
safeguards against abuse of the expanded oppor-
tunities for reimbursement. One method would
be to detail the criteria for payment in the law
directly.

Finally, OTA finds that reimbursement for an
expanded variety of technologies should not be
pursued without accompanying reimbursement
for the services of those who select the technol-
ogies, those who fit them, and those who train
the users in their proper use. A portion of the
oversight hearings could address various criteria
for assuring that these essential related services
will be provided.

OPTION 4 C

Congress could conduct oversight hearings on
methods to improve health insurance cover-
age for persons leaving employment as a
result of disability.

The objective of this option is to reduce the
financial barriers to the acquisition of technologies
during the period immediately following termina-
tion from employment due to disability. The op-
tion stems from OTA’s finding that the systems
for assistance are least able to assist disabled peo-
ple during that time, although some form of early
assistance may prevent or reduce assistance at a
later time. Most people who leave employment
lose health and medical insurance coverage for-
merly provided by their employers. Even if they
are eligible for public or private disability income
maintenance payments, they often do not have
the funds to purchase private individual coverage.
Since health and medical insurance programs are
a primary source of funding for technologies for

PERSONNEL ISSUES

ISSUE 5

How can Federal policies assure an adequate
number of well-trained personnel at all stages

disabled people, Congress could investigate ways
to close these gaps and examine the resultant ben-
efits and costs to society of any administrative or
legislative action implemented.

One method that might be covered in oversight
hearings is the provision of Medicare coverage
during the 29-month period that individuals must
wait for Federal disability insurance. This method
should be used only for those people who do not
have private insurance or other financial resources
readily available to them. Criteria for providing
Medicare coverage (e.g., a likelihood of having
the severity of the disability reduced as a result
of early medical intervention), or methods for
measuring fulfillment of the criteria could be
topics for testimony. Another method that might
be covered is the provision of incentives to em-
ployers to provide health and medical insurance
coverage to their terminated employees for 12 to
29 months following termination for disability-
related reasons.

It is likely that legislative action will be neces-
sary to implement any of the methods presented.
Such action could range from changes in the
Social Security Act to minor changes in tax deduc-
tions. The amount of Federal dollars will vary ac-
cording to the source of the coverage (Federal or
private), the amount of coverage extended, and
the number of new beneficiaries. A potential
drawback to this option is that it is not designed
to improve coverage for those disabled from birth
or those disabled later in life who are not work-
ing at the time of disability onset. Furthermore,
unless changes in the criteria for reimbursement
under the Federal health insurance programs are
pursued as discussed in the previous option, there
is likely to be an inefficient expenditure of dollars
under any program arising from these hearings
as long as appropriate technologies are not
covered.

of the development and use of technologies?
Systems for R&D as well as delivery of serv-
ices should provide incentives for the cost-
effective use of these personnel.
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Although the actual number of professionals
(disabled and nondisabled) working to develop
and apply technologies to disabled people has in-
creased dramatically over the last 40 years, there
remains a shortage in a number of key areas. First,
there are too few rehabilitation researchers and
rehabilitation engineers. Although difficult to
quantify, this shortage can be described by the
primary reasons behind it. One, as discussed in
chapters 6 and 10, is the relatively low level of
funds spent on disability-related research in rela-
tion to the amount spent on general health-related
research. Another reason, as discussed in chapter
9, is a lack of reimbursement for the skills of these
professionals, particularly rehabilitation engi-
neers. Together these reasons result in an unfavor-
able job market that may discourage prospective
students from entering those fields. Second, there
are too few allied health professionals, including
physical therapists, occupational therapists, or-
thotic and prosthetic technologists, speech ther-
apists, vocational educators, and rehabilitation
counselors. As in the case of rehabilitation
engineers, the size of the shortage is difficult to
quantify, primarily because demand figures for
these professionals usually include the needs of
nondisabled clients as well as disabled persons.
It is clear, though, that legislation such as the
Education for All Handicapped Children Act, as
amended, has served to increase the demand for
allied health professionals. Furthermore, there is
a shortage in these areas of professionals who are
disabled themselves.

Finally, there is a shortage of rehabilitation phy-
sician specialists, although the specialty has been
in existence since 1948. Under the current reim-
bursement system, this shortage is often a key
one, because it is often the physician who must
prescribe a technology for it to be funded. OTA
explored the reasons behind this shortage and
found them to include a perception of the specialty
as one with low status, a relative lack of control
over the client’s treatment due to the wide range
of other professionals whose opinions must be
considered, a lack of professional orientation
towards the treatment of stable or deteriorating
conditions, and a lack of training in the under-
graduate medical education on the management
of chronic disability.

Another key finding with respect to personnel
is that those providers who are permitted by the
structure of the delivery and funding systems to
select or prescribe technologies for disabled users
may not be the most appropriate ones to do so,
Traditionally, physicians have prescribed most of
the device technologies, partly because disabled
people often receive their first services through
the medical system and partly because the major
third-party payers will pay only for items that
carry a physician’s prescription. For certain tech-
nologies, physicians are the most appropriate pro-
viders to make the best selection for their clients.
However, for other technologies, particularly
those that are not medical in nature, other pro-
viders are equally or better qualified to make the
best selection. Yet if these other providers, includ-
ing rehabilitation engineers, occupational thera-
pists, and special education teachers, as well as
users themselves, cannot obtain funding, their
skills may not be fully utilized, and the overall
costs to society may be greater, Changes in physi-
cian curricula as well as in reimbursement policies
might alleviate this problem.

OPTION 5 A

Congress could appropriate funds for the
training of increased numbers of disability-
related personnel, including rehabilitation
engineers, rehabilitation medicine physician
specialists, and allied health professionals.

The objective of this option is to alleviate the
shortage of providers in the development and use
of technology. The option is weighted toward the
application end of the technology lifecycle, since
it is likely that researchers trained in related fields
could apply their basic skills to the disability field
if funds were available for new projects. Schools
eligible to receive the funds under this option
would include schools of engineering with specific
programs for rehabilitation engineering, medical
schools that sponsor residency programs in reha-
bilitation medicine, and schools for allied health
professionals. As under the existing programs for
training assistance (including public health, nurs-
ing, and physician traineeships), the funds could
be awarded directly to recognized programs but
applied to educate specific individuals. This
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mechanism allows nationally determined priorities
to affect the selection of both the educational pro-
grams and the individuals in them. Funds ap-
propriated for these programs might come from
funds currently appropriated for physician train-
ing in specialties for which there is likely to be
an excess according to the recent report of the
Graduate Medical Education National Advisory
Committee (102).

A corollary objective of this option is to en-
courage disabled individuals to become rehabilita-
tion professionals, particularly rehabilitation engi-
neers. As noted throughout this report, the appro-
priate application of technologies to disabled peo-
ple requires input from consumers at every phase
of the technology lifecycle. Because rehabilitation
engineering is a blend of technology development
and application, it is a key field in which to focus
Federal efforts to encourage the training of dis-
abled professionals. Mechanisms to encourage an
increase in the number of disabled professionals
trained include requiring or creating incentives for
programs that receive Federal assistance to imple-
ment affirmative action programs.

This option will not be effective unless mecha-
nisms for improving criteria for reimbursement
for nonmedical technologies are developed, as dis-
cussed under options 4B and 5C. Currently, a lack
of funding for nonmedical personnel who assist
disabled people to function independently has
made the job market undesirable for prospective
students. Training more professionals for these
positions would probably bean inefficient use of
scarce resources.

Finally, an alternative to training more reha-
bilitation medicine specialists is training physi-
cians in other specialties to become “managers”
of the rehabilitation and habilitation of their
chronically disabled clients. This alternative rec-
ognizes that physicians are likely to influence
delivery and payment systems for at least the
short-term future. Funding courses in medical
schools or residency programs might assist other
physicians to better help their disabled clients.

An additional need in this area is for the train-
ing of existing disability-related and general health
professionals in the specialized skills necessary for
the appropriate use of technologies.

OPTION 5B

Congress could encourage volunteer partici-
pation in assisting disabled people by modi-
fying tax incentives related to volunteer ex-
penses and charitable contributions.

As with the previous option, the objective of
this option is to alleviate the personnel shortage
in various parts of the technology lifecycle. This
option suggests the use of volunteers to perform
some of the functions normally provided by pro-
fessionals, to enhance the services provided by
professionals and to assist in implementing exist-
ing legislation that has, to date, not been appro-
priated enough funds for full implementation
(e.g., the Education for All Handicapped Children
Act). Although “volunteer participation” suggests
that no compensation is provided, the incentive
of reduced taxes is known as a relatively inexpen-
sive method of providing compensation. This op-
tion assumes that the provision of such “compen-
sation” will increase the supply of volunteers.
Although tax provisions currently exist both for
deduction of charitable contributions and volun-
teer expenses, strengthening these provisions
might increase volunteer participation. For exam-
ple, the current deduction of 9 cents per mile of
volunteer travel by automobile might be increased
(for business travel, the current deduction is 20
cents).

Specific examples of possible volunteer assist-
ance are: serving as information resources and
referral persons (a function often performed by
several types of allied health professionals);
assisting in planning and conducting education
and training programs on the application of ex-
isting and emerging technologies (a function per-
formed by allied health professionals when per-
formed at all); assisting in the evaluation of new
products and services (a function often neglected);
conducting self-help groups for peer counseling

(an activity best performed by disabled volun-
teers); and donating money or goods. Possible
strengthened tax incentives are: tax credits (instead
of deductions) for some portion of charitable con-
tributions; deductions for more than 100 percent

of expenses incurred in providing services that
otherwise would not be provided because of
budget cuts; deductions for expenses incurred by
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families who provide services to disabled members
of the family who would otherwise be served
under a publicly funded program; and deductions
for activities which might affect the environment
of disabled and handicapped people in a positive
way (e.g., an attitudes awareness campaign by
a television station).

Because the expenses incurred under this op-
tion, if adopted by Congress, would be primar-
ily in the form of lost tax revenues rather than
direct outlays, few Federal dollars would be ex-
pended if volunteer activity were not increased.
A potential drawback to this “solution” to pro-
vider shortages, however, is the lack of quality
control over volunteer activities.

OPTION 5 C

Congress could mandate the funding of dem-
onstration projects to test reimbursement for
technologies under Federal health insurance
programs by the types of skills provided
rather than by the types of providers.

This option is in response to OTA’s finding that
those providers who are permitted by the struc-
ture of delivery and reimbursement systems to
prescribe technologies for disabled people may not
always be the most appropriate ones to do so. In
some instances, therefore, a client may not receive
the proper assistance, or the skills of several pro-
viders (those able to prescribe and those unable
to) may be employed at more expense and loss
of efficiency than necessary or desirable. Another

problem is that services necessary for the proper
use of prescribed technologies are often not reim-
bursed under the Federal health insurance pro-
grams (see option 4B) if they are not provided by
a physician and are therefore not provided. So
far, there has been no proven method establish-
ed to solve these problems, although numerous
suggestions have been made. A program of dem-
onstration projects mandated by Congress is pro-
posed under this option in recognition of the
untested status of this potentially helpful solution.

Because reimbursement experiments are com-
mon under the Medicaid and Medicare programs,
it would be logical that HCFA administer this
demonstration program. Congress could provide
the Secretary of Health and Human Services with
the authority to issue waivers from current Med-
icare and Medicaid rules to demonstration proj-
ect participants when it next amends titles XVIII
and XIX of the Social Security Act.

In order to meet the objectives of providing
more appropriate, cost-effective services and
assuring that services are of an acceptable qual-
ity, Congress might want to limit the types of
services eligible for the program in its authoriza-
tion of the project. Alternatively, each pilot proj-
ect might limit the types of services reimbursed
by service to an area in which the project’s spon-
sors had already demonstrated quality and effec-
tiveness. The funds appropriated for the demon-
strations should be sufficient to assure quality; the
limits should be placed on the number of projects.
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Appendix A.— Method of the Study
  

This assessment of “Technology and Handicapped
People” was preceded by a 3-month planning effort
that identified areas to concentrate on and established
a tentative study approach for the full study. The plan-
ning phase took place from July to September of 1980,
and resulted in a study proposal for the full assessment.
That proposal described the plan to examine the proc-
esses of research and development, evaluation, diffu-
sion and marketing, and delivery and use of technol-
ogies for disabilities and to develop a conceptual
framework for decisions made regarding these proc-
esses. The proposal also presented examples of possi-
ble case studies.

The full assessment began on October 1, 1980. One
of the first tasks undertaken was the selection of the
advisory panel. Most of the studies undertaken at
OTA rely on the advice and assistance of an advisory
panel of experts. The advisory panel for a particular
assessment suggests source materials, subject areas,
case studies, and perspectives to consider; assists in
interpreting information and points of view that are
assembled by OTA staff; and suggests possible findings
conclusions based on the accumulation of information
produced by the study. The panel members review
staff and contract materials for accuracy and validi-
ty, discuss policy options of the study, and present ar-
guments for and against the options and conclusions.
They do not, however, determine the report’s final
form and are not responsible for its content, direction,
or conclusions.

The advisory panel for the current assessment con-
sisted of 18 experts with backgrounds in rehabilitation
medicine, sociology, innovation, economics, industry,
ethics, law, health policy, rehabilitation engineering,
psychiatry, consumer advocacy, and state level dis-
ability program administration. The panel was chaired
by Daisy Tagliacozzo of the University of Massa-
chusetts. One member of the OTA Health Program
Advisory Committee, Melvin Glasser, also served on
the advisory panel.

The first panel meeting was held on January 14,
1981, in Washington, D.C. (the site of all three panel
meetings). Panel members discussed the overall study
plan of the assessment and helped OTA staff refine
the goals for the project. The panel examined the proj-
ect boundaries and definitional issues and was key in
sharpening the study’s focus. The panel was also
helpful in reviewing the primary issue areas to be
covered and in providing suggestions of individuals
and organizations to contact for information and as-
sistance. Case studies of specific technologies or dis-
abling conditions were discussed, and the panel pro-
vided ideas of possible cases as well as criteria for final

case study selection. The case study approach was in-
tended to illustrate problems and opportunities found
in the various stages of the development and use of
technologies for disabilities or impairments.

Following the panel meeting, a draft of a status
report was prepared. This draft was distributed to
panel members and to over 50 additional reviewers
who provided comments. The status report contained
only descriptive information; analysis and policy op-
tions were not included.

The second panel meeting was held on May 1, 1981.
At that meeting, the panel provided comments on the
revised draft status report and reviewed the progress
of the study. Considerable time was spent discussing
ways to analyze and synthesize the material that had
been collected and to develop policy options. In addi-
tion, the panel identified strengths, weaknesses, and
omissions in the work to that point. Finally, the panel
explored modifications in the emerging conceptual ap-
proach of the project. The final version of the status
report was issued in June 1981 to the Labor and Hu-
man Resources Committee and other selected Memb-
ers of Congress.

Two subprojects were conducted during the spring
of 1981: 1) a public outreach effort, and 2) a workshop
on “Attitudes, Handicapped People, and Public Pol-
icy. ” The public outreach effort, which is described
in appendix D, was undertaken during April and May.

The workshop on attitudes and public policy was
held in Washington, D, C., on May 11 and 12. The goal
of the workshop was to explore the ways in which the
attitudes of and toward disabled people affect public
policy on resource allocation and technology develop-
ment and use. There were more than 70 participants
from the academic, legislative, and program imple-
mentation communities. The workshop provided OTA
with a number of specific options for changes in pro-
grams and policies affecting disabled people.

Two preliminary workshops were held in prepara-
tion for the May 11 and 12 workshop. One was a gen-
eral strategy or planning session and one was on leg-
islative issues and disabled people, attended by law-
yers specializing in civil rights. Also in preparation for
the workshop, several background papers were writ-
ten by experts in different fields relating to attitudes
of and towards disabled individuals. Proceedings of
the May workshop, including the papers and a sum-
mary of conclusions reached by participants, WI1l be
available through the National Technical Information
Service. Copies for congressional use will be available
from OTA. Authors of the papers are listed at the end
of this appendix.

The initial, partial drafts of the main report were
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reviewed by OTA staff, special consultants, and ad-
visory panel members. In certain instances, outside
reviewers were also asked to provide comments. The
first complete draft of the report was then sent to the
advisory panel.

The final meeting of the advisory panel occurred on
October 2, 1981. The entire meeting was spent review-
ing the first complete draft on the main report. The
primary focus of the review was on the policy options
for congressional consideration.

The draft was then revised by OTA staff based on
the suggestions and comments of the advisory panel.
This second draft was then sent for a further round
of review by a much broader range of experts in a
diversity of settings: Federal agencies, private and non-
profit organizations, academic institutions, practicing
health professionals, consumer groups, and other se-
lected individuals. Altogether, more than 180 in-
dividuals or organizations were asked to comment on
drafts of the main volume or individual case studies
of this assessment. The final draft of the main volume
of the report, containing the policy options, was
reviewed by approximately 50 individuals. After ap-
propriate revisions were made based on comments
received, the report was submitted to the Technology
Assessment Board.

The project resulted in a number of documents: the
main report, of which this appendix is a part; a book-
let that summarizes the main report; a status report
to Congress on the project, issued in June of 1981 and
fully encompassed by this main report; a series of
background papers of individual case studies and issue
papers; a background paper containing the proceed-
ings of the workshop on technology, attitudes, and
public policy; and a xeroxed bibliography (prepared
for the workshop, by the Institute for New Challenges)
on attitudes toward and of disabled people, which is
available for inspection at the OTA offices,

The background papers containing the case studies
and issue papers were prepared both to provide infor-
mation and ideas for the main report and to serve as
individual analyses of particular issues and technol-
ogies. The case studies, as well as the issues papers,
were selected according to several criteria:

●

●

●

Area of policy covered. Cases were selected to
cover more than just health-related disability
policy.
Several functional types of disability should be
represented, e.g., deafness, mobility limitations,
speech impairment, and learning disability. In ad-
dition, there should be cases or papers which ad-
dress issues generic to all or many forms of dis-
ability.
Physical form of technology. Physical technol-
ogies (such as joint implants) should be included,
as well as process technologies.

• Complexity of technology. Both complex and
simple technologies should be represented.

● Purpose of technology. Prevention, treatment,
diagnosis, and rehabilitation should be rep-
resented.

● State of knowledge. There must be sufficient data
or information available for analysis.

● Policy relevance. There must be significant policy
questions involved in the cases selected.

The case studies and issue papers commissioned by
OTA are listed below with their authors, As men-
tioned, they are being issued in separate volumes and
will be available through either the Government Print-
ing Office or the National Technical Information Serv-
ice (or both):

●

●

●

●

●

●

●

●

●

●

“Passive Restraint Systems in Automobiles” by
Kenneth Warner.
“The Technology of Joint Implantation” by Dan
Lawson.
“Sheltered Workshops as an Employment Tech-
nology” by Jeffrey Rubin.
“Learning Disabilities” by Candis Cousins and
Leonard Duhl.
“Telecommunications Devices for Deaf People”
by Virginia Stern and Martha Reddan.
“Assistive Communication Devices for Severe
Speech Impairments” by Judith Randal.
“Mainstreaming in Education” by Nancy Carlson.
“Congress, the Courts, and Civil Rights for Dis-
abled Persons” by Stephen Chitwood.
“Technology and Disability Programs and Rights:
A State Perspective” by Kent Hull.
“Techniques for Resource Allocation Decisions”
by Mark Ozer.

An additional background Paper, as mentioned
above, will include the papers presented at, or included
in the proceedings of, the May 1981 workshop on at-
titudes and technology. The topics of the papers and
their authors are:

●

●

●

●

●

●

●

“Cultural and Societal Views of Handicapped In-
dividuals” by John Gliedman and William Roth.
“Denial of Emotional Needs to People with Han-
dicaps” by Irving Zola.
“Communications Barriers Between ‘The
Able-Bodied’ and ‘The Handicapped’ “ by Irving
Zola.
“Values Informing U.S. Attitudes Toward Dis-
abled Persons” by Ruth Purtilo.
“Disability: The Policymaker’s Dilemma” by Tom
Joe and Cheryl Rogers.
“Changing Structures in Society and Handicapped
People” by Joan Costello.
“The Media and Attitudes Toward Disabled Per-
sons” by Harold Yuker.
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There is legislation, at both the State and Federal
levels, that pertains to most, if not all, aspects of the
disabled individual’s existence. Much of the legislation
is broadly drawn to include a range of policies that
go beyond affecting only disabled people. A signifi-
cant part of this body of law, however, is aimed direct-
ly and solely at issues of specific relevance to the dis-
abled people. To list or even summarize completely
the myriad laws, related regulations, administrative
actions, or pertinent court decisions is beyond the
scope of this overview.

According to a series of studies prepared for the Of-
fice of Handicapped Individuals (OHI), there are 11
general policy areas that encompass 52 specific legis-
lative categories (58,62). * Those general policy areas
are:

● education;
● health;
● income maintenance;
• rights;
● transportation;
● miscellaneous (Internal Revenue Code, Copyright

Act, etc.);
● employment;
● housing;
● nutrition;
● social services; and
• vocational rehabilitation.
Many of the laws contained in these policy areas

are only peripherally related to the needs of disabled
people. A few of the laws, though, are directly con-
cerned with major issues that dramatically affect the
lives of the disabled people. Examples of these laws
are:

● Developmental Disabilities Assistance and Bill of
Rights Act–Public Law 88-164; Public Law
91-517; Public Law 94-103; and Public Law
95-602.

● Vocational Education Act of 1963—Public Law
88-210; Public Law 90-576; Public Law 94-482;
and Public Law 95-40.

● The Rehabilitation Act of 1973—amended by
Public Law 93-516; Public Law 94-230; and Public
Law 95-602 (the Rehabilitation, Comprehensive
Services and Developmental Disability Amend-
ments of 1978).**

‘The three studies prepared tor OHI that are relled on for this d]scuss]on
are Key Federal Reguiatlons Affecting the Handicapped, 1977-78, A Sum-
mdry  of Selected I.eglslatlon Relating to the Hanchcapped  1 Q77-78  ‘ and
‘ Summary ot Exlstlng  Le~]sldt]on  Relating to the Handicapped “ Any ot three
stud]cs e~peclally the Idst,  WIII provide a much more  thorough  dccount  LJi
the relevant Ieglslat]on  or regulatmn5  lnvolvecf In this ared

‘‘ I)ubli{  [ aw 95-002 ]s espt,(  Iall~  notew(~rthv  and rele~ant to this study
Among  the many area~  ot rehabll)tatlon pollc~’  and adm)nlst  rat l~e locus that

● The Architectural Barriers Act and Amend-
ments—Public Law 90-480 and Public Law 90-480
and Public Law 91-205.

● The Housing and Community Development
Amendments—Public Law 95-128 and Public Law
95-557.

● The Education of the Handicapped Act and
Amendments—Public Law 94-142; Public Law
95-49; and Public Law 95-561.

● The Comprehensive Employment and Training
Act Amendments—Public Law 95-44 and Public
Law 95-524.

● The Social Security Act Amendments—Public
Law 95-171; Public Law 95-216; Public Law
95-291; Public Law 95-600; and Public Law
96-265.

OHI points out that the numerous legislative initia-
tives summarized in its reports represent “only the
most salient regulation (legislation) with the broadest
implications for [disabled] children and adults” (62).
It goes on to point out that “this summary is intended
to-offer a brief overview of Federal policies affecting
[disabled] citizens issued during 1977 and 1978” (62).
One must keep in mind that there is an equal, if not
greater, body of law at the State and local levels that
relates to disabled persons. The sheer volume of leg-
islation in this area is awesome. Not only is the amount
formidable, but the laws can vary from State to State
and may be similar or contradictory to the Federal ini-
tiatives. Increasingly though, the States are trying to
become synchronized with the Federal legislation in
order to qualify for Federal moneys. This tendency
might be decreased if programs for disabled persons
are decentralized or converted to block grants (where-
by the individual States would be far less limited in
how the funds are used). An example of an area where
this bilevel approach to legislation has resulted in
unclear program definitions and goals are the pro-
grams serving disabled children. In other areas, such
as due process procedures and the administration of
the Rehabilitation Act, the Federal-State relationship
is fairly consistent.

Charles Bubany of Texas Tech Law School has de-
scribed the Federal and State laws as falling into three
general categories (21):

● special protective legislation and programs pro-
vided by law to compensate persons for disability;

rt rea~tlrmed and i n]tiated are the creation (~t  the Natlomd inst itut~,  Ot } /an
dI( appeal Research, establishment d the National Council on the Handi-
capped, the 501, 502, 503, and 504 sect ions under title V that e~tab]lshed  and
con/ lrmed a number of C]VI1  rights i(~r disabled people the c rrat Ion ot the
Independent l]v]ng  centers grant program<  and the en)plo}rment  provlslon+”
of title \“] ( 214 I
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● restrictions imposed either directly or indirectly
by law which discourage participation of the dis-
abled in “normal” community life [quotation
marks added]; and

● affirmative action to provide the opportunity or
encouragement for full participation in communi-
ty life.

The rehabilitation system has had an inconsistent,
overlapping, and piecemeal collection of program-
matic goals grafted on to it over the years. Tradition-
ally, most rehabilitation programs are directed towards
serving those who were thought to be most readily em-
ployable, The remainder of the disabled population
was largely ignored. The broadening of definitions and
goals by the recent legislation in the independent liv-
ing area has expanded the scope of the habilitation sys-
tem to include a wider range of disabled people. How-
ever, these changed definitions have largely applied
only to the independent living programs. The bulk of
the legislation though still serves specified categories
of individuals. It is too early to tell whether these re-
maining categories and areas of legislation will also
be broadened in scope and definitional boundaries.

The relationship of the disabled population, in all
its variations, to society in general is changing in
numerous ways. Public policy is shifting away from
the paternalistic “taking care of” approach to address-
ing handicap-related issues. Increasingly, the country
is moving towards an approach where assistance or
protection (in the civil rights sense) is provided to in-
dividuals in an effort to equip them with the necessary
tools to move into a more independent environment.
These general policy directions are fairly clear, yet the
supporting systems to assure their implementation are
still being formed. However, it is possible to provide
a sense of where and how Federal legislation will af-
fect the disabled population and the rehabilitation sys-
tem. A good place to start is with the “civil rights” sec-
tions of the Rehabilitation Act of 1973 and its 1978
amendments. *

Section 504 of the Rehabilitation Act, as amended,
contains an explicit provision protecting the rights of
persons with disabilities in this country. The purpose
of this section is to (113):

prevent discrimination against all disabled in-
dividuals . . . in relation to Federal assistance in
employment, housing, transportation, education, health
services, or any other federally-aided programs . . . .
The foundation of section 504 is almost identical to

the antidiscrimination language of section 601 of the

● Kent Hull, In his bcx)k The Rtghts  of Physically Handmzpped  People, is
the source of a significant portion of the discussion related to the specific
legislative initiatives in this area (113). This book provides an extensive and
Illuminating anatysls of the legislative, administrative, and judicial Issues
revolved.

Civil Rights Act of 1964 and section 901 of the Educa-
tion Amendments of 1972 (113). Section 503 of the
same law requires affirmative action in the employ-
ment and advancement of qualified disabled individ-
uals by many federally funded contractors. For the
definitional purposes of section 504, a “handicapped”
person is anyone who:

● has a physical or mental impairment that substan-
tially limits one or more major life activities;

● has a record of such an impairment; or
• is regarded as having such an impairment.
The dark side of this legislative progress is the slow-

ness and confusion that has characterized the Federal
Government’s efforts at implementing these provi-.
sions. Each Federal department is responsible for carry-
ing out the responsibilities included in these laws. It
took the Department of Health, Education, and Wel-
fare (now Health and Human Services) 4 years
(1973-77) to announce regulations for its programs. It
also had responsibility for the development of guide-
lines for other departments in their implementation of
section 504 requirements. It took 5 years (1973-78) to
announce guidelines for the process of developing
regulations for the other departments and agencies
(113). It should be mentioned, however, that no funds
were authorized or appropriated for the implementa-
tion of section 504. And the Department of Health,
Education, and Welfare is not an isolated example of
the problems and delays involved in implementing the
goals and programs required by these provisions.

A piece of legislation that preceded the Rehabilita-
tion Act is the Architectural Barriers Act of 1968
(amended in 1976). Without the implementation of the
goals set out in this legislation, subsequent civil rights
measures, employment acts, or transportation laws
lose their effectiveness very quickly. One of the most
fundamental barriers to disabled individuals’ full par-
ticipation in society is accessibility or the lack thereof
to the buildings and facilities they must use. Without
access, they are in effect subjected to the most severe
form of discrimination. The mandate of the Architec-
tural Barriers Act was to ensure that (113):

Every building designed, constructed, or altered after
the effective date of a standard issued under this chapter
which is applicable to such building, shall be designed,
constructed, or altered in accordance with such stand-
ards.
In essence, the general goal of the legislation was

to open up federally owned or operated buildings and
facilities to disabled people. The law excluded privately
owned buildings or facilities unless they were related
to a federally funded operation. The direction and gen-
eral administration of this act comes from the Gen-
eral Services Administration, the Department of
Health and Human Services, the Department of Hous-
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ing and Urban Development, the Postal Service, and
the Department of Defense. Each has various jurisdic-
tional concerns for which it is responsible. The legis-
lation in this area receives much of its criticism over
three general points: definitional issues, uneven inter-
pretation and use of discretionary powers, and imple-
mentation efforts that proceed at glacial speeds.

Education, transportation, and employment are also
areas of intense concern that have been addressed by
Congress. The focus on education of disabled children
dates back many years. The most recent initiatives are
updates and summaries of those previous efforts. The
Education for All Handicapped Children Act of 1975
and its amendments, Public Law 95-49 and Public Law
95-561, are the primary sources of Federal aid to State
and local school systems for instructional and support
services to disabled children. This legislation has stim-
ulated the debate over what should be the “least re-
strictive environment” for disabled children in school
systems.

In the area of transportation, a number of amend-
ments to the Urban Mass Transportation Act of 1974
(Public Law 91-453, Public Law 93-87, Public Law
93-503, and the most recent—Public Law 95-599) have
provided authorization to eligible local jurisdictions
to plan and design mass transportation facilities to
serve, or be usable, by the elderly or the disabled.
These authorizations did not mandate action, but the
arrival of section 504 of the Rehabilitation Act of 1973
did so. Dramatic battles have been in progress since
that date. The employment picture is similar. There
are the Comprehensive Employment and Training Act
of 1973 (CETA) provisions that classify disabilities in

the eligible column for CETA training programs—job
corps, Employment Demonstration Programs, etc.
There are also provisions in the Small Business Act
of 1953 (amended by Public Law 92-595 and Public
Law 95-89) that award assistance to nonprofit sheltered
workshops and that assist disabled individuals who
want to set up businesses, if such funds are not avail-
able from other sources. There is an extensive Federal-
State system of vocational rehabilitation that is de-
signed to provide disabled persons the appropriate
training, support services, etc., and help place them
into remunerative employment. Other than vocational
rehabilitation programs, the remainder of the Federal
efforts are fairly passive. Once again, sections 501,
503, and 504 of the Rehabilitation Act of 1973 changed
the Federal Government’s relationship to the disabled
population. These sections continue to be instrumen-
tal in moving the Federal Government and a portion
of the private sector towards ending discriminatory
employment practices in this area. These sections also
mandate an affirmative hiring approach in the employ-
ment areas covered by the legislation.

The changes in the law and in society over the last
decade have been many and significant. Actions have
been taken at the local, State, and Federal levels. But
there is still a long distance to travel before the coun-
try even approaches the goals established by these var-
ious pieces of legislation. The political, hence societal,
policy agenda has been established for bringing the
population with disabilities into the flow of American
society. Putting in place adequate mechanisms and sys-
tems to implement the legislation, however, is a task
that remains.
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ADAMHA

AIS
APTD

ATCB

BRP

BSSR

CBA
CBO

CEA
CETA

CIL

COMSAT
CRS

DD
DHEW

DHHS

DME
DOD
DOE
DOL
DOT
FAI
FDA

G A O

GMENAC

HCFA

HEW
HHS
HP

HRA
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Alcohol, Drug Abuse, and Mental
Health Administration (PHS)

abbreviated injury scale
Aid to the Permanently and Totally

Disabled Program
Architectural and Transportation

Compliance Board
Beneficiary Rehabilitation Program

(SSDI)
Bureau of Social Science Research,

Inc.
cost-benefit analysis
Congressional Budget Office

(U.S. Congress)
cost-effectiveness analysis
Comprehensive Employment and

Training Act
center for independent living

(also can be ILC)
Communications Satellite Corp.
Congressional Research Service

(Library of Congress)
developmental disability (ies)
Department of Health, Education,

and Welfare (now DHHS)
Department of Health and

Human Services
durable medical equipment
Department of Defense
Department of Education
Department of Labor
Department of Transportation
functional assessment inventory
Food and Drug Administration

(PHS)
General Accounting Office

(U.S. Congress)
Graduate Medical Education

National Advisory Committee
Health Care Financing

Administration (DHHS)
See DHEW
See DHHS
habilitation plan (developmental

disabilities)
Health Resources Administration

(PHS)

HSA

HSQB

HUD

ICF/MR

IDE
IEP
IHP
ILC

IRSG

IWRP

LRE
NARF

NARIC

NAS
NASA

NBS
NCHCT

NCHS

NCHSR

NEI
NHTSC

NIA
NIADDK

NICHD

NIH
NIHR

NINCDS

NSC
NSF

 .

Health Services Administration
(PHS)

Health Standards and
Quality Bureau (HCFA)

Department of Housing and
Urban Development

Intermediate Care Facilities for the
Mentally Retarded

investigational device exemption
individualized educational program
individualized habilitation plan
independent living center

(also see CIL)
Insurance Rehabilitation

Study Group
individualized written rehabilitation

program
least restrictive environment
National Association of

Rehabilitation Facilities
National Rehabilitation Information

Center
National Academy of Sciences
National Aeronautics and

Space Administration
National Bureau of Standards
National Center for

Health Care Technology (OASH)
National Center for Health Statistics

(OASH)
National Center for Health Services

Research (OASH)
National Eye Institute (NIH)
National Highway Traffic Safety

Administration
National Institute on Aging (NIH)
National Institute of Arthritis,

Diabetes, and Digestive and
Kidney Diseases

National Institute of Child Health
and Human Development (NIH)

National Institutes of Health (PHS)
National Institute of Handicapped

Research (DOE)
National Institute of Neurological

and Communicative Disorders and
Stroke (NIH)

National Safety Council
National Science Foundation
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OASH

OHDS

OHI

OHRST

OPPR

OSE

OSMA

OTA

PHS
R&D
REC

RER&D

RI
RSA

RTC

SBA
SGA
SSA

SSDI

SSI

SSI-VR

TASH

VA
VDI
VR

Office of the Assistant Secretary for
Health (DHHS)

Office of Human Development
Services (DHHS)

Office for Handicapped individuals
(DOE)

Office of Health Research, Statistics
and Technology (OASH)

Office of Policy Planning and
Research (HCFA)

Office of Special Education
(Department of Education)

Office of Small Manufacturers’
Assistance (FDA)

Office of Technology Assessment
(U.S. Congress)

Public Health Service (DHHS)
research and development
rehabilitation engineering center

(NIHR)
Rehabilitation Engineering Research

and Development Program (VA)
rehabilitation indicators
Rehabilitation Services

Administration (DOE)
research and training center

(NIHR); sometimes seen as R&TC
Small Business Administration
substantial gainful activity
Social Security Administration

(DHHS)
Social Security Disability Insurance

Program (SSA)
Supplemental Security Income

Program (SSA)
Supplemental Security Income-

Vocational Rehabilitation Program
(SSA)

Technical Aids and Systems for the
Handicapped, Inc.

Veterans Administration
vehicle deformation index
vocational rehabilitation

Glossary of Terms*

Allied health provider: A specially trained and li-
censed (when necessary) health worker who pro-
vides direct services to clients which supplement,
complement, or support the professional functions
of physicians, dentists, podiatrists, or nurses. Types

● OTA wc)uld  [Ike to thank  Nlarlvn Kornbluh  (>f  the C(~ngresslona[  Research
S e r v i c e  tor shar]ng  bI\ gl(lssary  of dlsabllltyrelated  terms w]th us

of allied health providers include physical therapists,
speech therapists, occupational therapists, rehabil-
itation counselors, rehabilitation engineers, orthotic
and prosthetic technologists, and social workers.

Appropriate technology: A term used in this report
to mean the appropriate development and, especial-
ly, application of technology to eliminate or reduce
an impairment, disabling condition, or a handicap-
ping condition. It does not refer to the intermediate-
or low-capital technology movement.

Attendant care services: Services that are provided by

an attendant in assisting a severely disabled person,
usually a person needing a wheelchair for mobility,
with basic activities of daily living so that the dis-
abled person may live more independently.

Comprehensive technology assessment: See “tech-
nology assessment .“

Cost-benefit analysis (CBA): An analytical technique
that compares the costs of a project or technological
application to the resultant benefits, with both costs
and benefits expressed by the same measure. This
measure is nearly always monetary.

Cost-effectiveness analysis (CEA): An analytical tech-
nique that compares the costs of a project or of alter-
native projects to the resultant benefits, with cost
and benefits/effectiveness not expressed by the same
measure. Costs are usually expressed in dollars, but
benefits/effectiveness are ordinarily expressed in
terms such as “lives saved, “ “disability avoided, ”
“quality-adjusted life years (QALYs) saved, ” or any
other relevant objectives. Also, when benefits /
effectiveness are difficult to express in a common
metric, they may be presented as an “array. ”

Development disability (DD): A severe, chronic dis-
ability that is attributable to mental or physical im-
pairments that are manifested before the person
reaches age 22, which is likely to continue indefinite-
ly, and which results in substantial functional limita-
tions in three or more of the following categories:
self care, receptive and expressive language, learn-
ing, mobility, self-direction, capacity for independ-
ent living, and economic sufficiency.

Device (medical): Any physical item, excluding drugs,
used in medical care (including instruments, appa-
ratus, machines, implants, and reagents).

Disability: A term used to denote the presence of one
or more functional limitations. A person with a dis-
ability has a limited ability or an inability to per-
form one or more basic life functions (e. g., walk-
ing) at a level considered “typical .“

Drug: Any chemical or biological substance that may

be applied to, ingested by, or injected into humans
in order to prevent, treat, or diagnose disease or
other medical conditions.
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Durable medical equipment (DME): A category for re-
imbursement under Medicare, part B, which refers
to equipment that: 1) can withstand repeated use,
2) serves primarily a medical purpose, 3) is not gen-
erally useful in the absence of an illness or an in-
jury, and 4) is appropriate for use in the home.
Examples of DME include hospital beds and acces-
sories, wheelchairs and accessories, canes and
crutches.

Efficacy: The probability of benefit to individuals in
a defined population from a medical technology ap-
plied for a given medical problem under ideal con-
ditions of use.

Functional limitation: An inability to perform some
basic life activity (e.g., walking, grasping, or speak-
ing) at a “typical” level due to an underlying physical
or medical condition.

Habilitation: The process of the combined and coor-
dinated use of medical, social, educational, and vo-
cational services for training individuals born with
limited functional ability to attain the highest pos-
sible level of functional ability. Also called “reha-
bilitation. ”

Handicap: Inability to perform one or more life func-
tions (e.g., eating, conversing, working) at a “typ-
ical” level, caused by the interaction of an indi-
vidual’s disability with the physical and social en-
vironments in which that person is functioning or
expected to function.

Impairment: A physiological, anatomical, or mental
loss or “abnormality” caused by accident, disease,
or congenital condition. An impairment may be the
underlying cause of a disability.

Incidence: In epidemiology, the number of cases of dis-
ease, infection, or some other event having their
onset during a prescribed period of time in relation
to the unit of population in which they occur. It
measures morbidity or other events as they happen
over a period of time.

Independent living center (ILC): A program that pro-
vides or organizes services to assist disabled indi-
viduals experience independent living (the ability to
make one’s own decisions and assume responsibil-
ity for one’s own life), including integration into the
community to the maximum extent feasible or de-
sirable, and access to support services in order to
maintain independence.

Least restrictive environment (LRE): A concept incor-
porated into the Education For All Handicapped
Children Act that means that handicapped children
must be educated to the maximum extent appropri-
ate with nonhandicapped children. Appropriateness
is the factor that determines whether a child will be
educated in the regular classroom or in another set-

ting such as a special classroom, a special (separate)
school, at home, or in a hospital or other institution.

Mainstreaming: A process that assists or enables dis-
abled persons to live, work, and learn in the same
settings as ncndisabled persons. The term is often
used to refer to the process of educating disabled
children with nondisabled ones in the same class-
rooms and schools. A more accurate term might be
“integration .“

Medicaid: A Federal program that is administered and
operated individually by each participating State
government that provides medical benefits to cer-
tain low-income persons in need of health and med-
ical care. Disabled individuals who receive Supple-
mental Security Income (SSI) payments (see SSI)
also receive Medicaid benefits.

Medical technology: The drugs, devices, and medical
and surgical procedures used in medical care, and
the organizational and support systems within
which such care is provided.

Medicare: A nationwide, federally administered health
insurance program authorized in 1965 to cover the
cost of hospitalization, medical care, and some re-
lated services for eligible persons over age 65, per-
sons receiving Social Security Disability Insurance
(SSDI) payments for 2 years (see SSDI), and per-
sons with end-stage renal disease. Medicare consists
of two separate but coordinated programs-hospital
insurance (part A) and supplementary medical in-
surance (part B). Health insurance protection is
available to insured persons without regard to
income.

Morbidity: A measure of illness, injury, or disability
in a defined population, It is usually expressed in
general or specific rates of incidence or prevalence.
Sometimes used to refer to any episode of disease.
See also “mortality (death), ”

Mortality (death): A measure of deaths, used to de-
scribe the relation of deaths to the population in
which they occur. The mortality rate (death rate)
expresses the number of deaths in a unit of popula-
tion within a prescribed time.

Prevalence: In epidemiology, the number of cases of
disease, infected persons, or persons with disabilities
or some other condition, present at a particular time
and in relation to the size of the population. It is
a measure of morbidity at a point in time.

Procedure (medical or surgical): A medical technology
involving any combination of drugs, devices, and
provider skills and abilities. For example, an ap-
pendectomy may involve at least drugs (for anes-
thesia), monitoring devices, surgical devices, and
physicians’, nurses’, and support staffs’ skilled
actions.
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Rehabilitation: The process of the combined and coor-
dinated use of medical, social, educational, and vo-
cational services for training or retraining indi-
viduals, who have become disabled, to the highest
possible level of functional ability. Also called “ha-
bilitation. ”

Rehabilitation engineer: A professional who coordi-
nates various concepts, techniques, and develop-
ments in engineering, psychology, systems informat-
ion, medical and rehabilitation practice, and infor-
mation regarding diseases or handicaps, to assist dis-
abled persons in the rehabilitation process by pro-
viding specific solutions to problems these individ-
uals face in utilizing their abilities.

Rehabilitation engineering center (REC): A research
center devoted to research in specific rehabilitation
engineering topics funded by the National Institute
of Handicapped Research. Since 1971, 12 RECs have
been established in the United States, with 3 collabo-
rating centers overseas.

Rehabilitation physician specialist (physiatrist): A phy-
sician who has completed postgraduate medical edu-
cation in the specialty of rehabilitation medicine and
who provides medical rehabilitative services and or-
ganizes systems of care in the community, obtains
resources for clients and programs, conducts
research, and provides education on disability.

Research and training center (RTC): A university-
based research center funded by the National Insti-
tute of Handicapped Research that performs re-
search in one of the following areas of the rehabil-
itation field—medical rehabilitation, mental retar-
dation rehabilitation, vocational rehabilitation,
deafness rehabilitation, blindness rehabilitation, and
mental health rehabilitation—and conducts training
programs for rehabilitation and health care profes-
sionals in the specialty area.

Related services: An entitlement under the Education
for All Handicapped Children Act to available tech-
nologies in the form of aids and services that are nec-
essary for educating a disabled child in the least re-
strictive environment (LRE). (See LRE. )

Risk: A measure of the probability of an adverse or
untoward outcome’s occurring and the severity of
the resultant harm to health of individuals in a de-
fined population associated with use of a medical
technology applied for a given medical problem
under specified conditions of use.

Risk-benefit analysis: The formal comparison of the
probability and level of adverse or untoward out-
comes versus positive outcomes for any given ac-
tion. The comparison of outcomes does not take into
consideration the resource costs involved in the in-
tended action.

Safety: A judgment of the acceptability of risk (see
above) in a specified situation.

Special education: The process of teaching children
with disabilities, particularly children who have
emotional illness, specific learning disabilities, or
mental retardation. Also refers to the process of
teaching children with unusually high intellectual
potential.

Social Security Disability Insurance (SSDI): A Federal
social insurance program for workers who have con-
tributed to the social security retirement program
and become disabled before retirement age. Benefi-
ciaries receive monthly cash payments.

Substantial gainful activity (SGA): An earnings test
used in the determination of eligibility for the Social
Security Disability Insurance or Supplemental Se-
curity Income programs. In order to be considered
disabled under either program, an individual must
have a severe impairment and cannot be engaging
in SGA, or earning more than $300 per month.
Earnings above the SGA limit automatically cause
a determination of “not disabled. ”

Supplemental Security Income (SSI): A Federal income
support program for low-income disabled, aged,
and blind persons, Eligibility for the monthly cash
payments is based on the individual’s current status
without regard to previous work or contributions
to a trust fund. Some States supplement the Federal
benefit.

Technology: The application of organized knowledge
to practical ends.

Technology assessment: A comprehensive form of pol-
icy research that examines the technical, economic,
and social consequences of technological applica-
tions. It is especially concerned with unintended, in-
direct, or delayed social impacts. In health policy,
the term has also come to mean any form of policy
analysis concerned with medical technology, espe-
cially the evaluation of efficacy and safety. T h e
comprehensive form of technology assessment is
then termed “comprehensive technology assess-
merit. ”

Vocational rehabilitation: In general, the process of
utilizing services and assistive devices to enable a
disabled individual to enter or return to gainful em-
ployment. Specifically, vocational rehabilitation
refers to the program authorized by the Rehabil-
itation Act of 1973, as amended, which provides
Federal grants to State rehabilitation agencies to pro-
vide vocational rehabilitation services. The Voca-
tional Rehabilitation program is administered at the

Federal level by the Rehabilitation Services Admin-
istration.
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Appendix D. —OTA Public Outreach Survey

Introduction

Effective development and use of technologies for
disabled people require the extensive involvement of
disabled people themselves, as well as others who re-
search, develop, produce, provide, and pay for the
technologies. In practice, however, such involvement
does not always occur. This finding became clear early
in the OTA study and was refined and confirmed
throughout the course of the project.

Similarly, it is generally recognized that the iden-
tification and analysis of problems and opportunities
related to Federal policies that affect the development
and use of technologies require input from those direct-
ly using, marketing, and providing the technologies—
the “public, ” This principle is particularly salient when
applied to areas related to disabled people. The need
for public input is primarily due to the great influence
of technology in nearly every aspect, from personal
to societal, of the lives of disabled people and those
around them. A complete understanding of issues
which shape and, in turn, are affected by policies can
occur only when personal experiences are examined.

Thus, from the beginning of this assessment, OTA
sought to involve the broad public interested in issues
relating to technology and disabled or handicapped
people. The objective was to reach beyond the world
of the experts on making policy affecting disabled per-
sons to the world of experts on experiencing the ef-
fects of the policies. OTA hoped to learn more about
the real problems and opportunities which currently
exist and obtain suggestions for policy options to pre-
sent to Congress.

Methods

After determining the objective of the public out-
reach effort, the next step was defining the “public”
to be reached, As established in the objective, the pub-
lic did not include disabled or nondisabled public pol-
icymakers, practitioners, or academic experts on dis-
ability-related technology development and use. * It did
include disabled people not in those categories. How-
ever, as noted throughout the assessment, there is an
enormous variety of disabled individuals, with differ-
ing needs, desires, impairments, disabilities, handicaps,
abilities, attitudes, and resources. True representation,
therefore, was beyond the capabilities of the project.

“It  N standard policy at OTA for these type of individuals to provide in-
put to assessments by serving on the study advisory panel, by providing in-
formation for staff analysis, and by reviewing drafts of the report. This proc-
ess is further described in app.  A.
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A feasible alternative for the outreach survey was de-
termined to be contacting as many organizations ded-
icated to assisting different “types” of disabled people
as practical.

The remainder of the public consisted of people di-
rectly involved with some stage of technology devel-
opment and use. As does the group of disabled indi-
viduals, this group includes individuals and organiza-
tions with a wide range of functions and a wide range
of attitudes and perspectives. It includes parents,
teachers, researchers, manufacturers, physicians, allied
health professionals, rehabilitation counselors, institu-
tional providers, State agencies, third-party payers,
and many others. Again, true representation was be-
yond the capabilities of the project. However, OTA
hoped that by contacting professional associations, re-
habilitation facilities, manufacturers of devices, and
insurance companies, input could be obtained from
many of the key perspectives of this sector of the
public.

The third step was developing a method to obtain
the public input. Although several forms of personal
contact were seriously considered (e.g., a national pub-
lic forum or a series of public meetings across the coun-
try), a mail effort was selected because of time and fi-
nancial constraints. First, a concise description of the
entire assessment was developed; this description is at-
tached as addendum A to this appendix.

Next a survey method was selected. In order to
avoid limiting or steering responses to particular cat-
egories of problem statements or options for change,
OTA decided against the use of a questionnaire. In-
stead, a request for specific information on problems
and missed or potential opportunities was presented
in a general letter that stated the purpose of the assess-
ment and of the outreach effort. This general letter,
attached as addendum B, was modified according to
the type of recipient.

The third step was compiling the actual list to which
the request letter and project description were to be
sent. Four categories were selected to encompass the
public as previously defined. The first and largest in-
cluded “advocacy groups. ” OTA defined advocacy
groups broadly to include organizations devoted to the
various interests of different disabled people as well
as associations of and for parents, teachers, providers
(e.g., physicians and allied health professionals), pro-
gram administrators and others who affect and are af-
fected by the lives of disabled people. A list of 197
organizations and associations was compiled; the two
sources which provided the bulk of the list were the
1980-81 edition of Directory of Organizations In-
terested in the Handicapped (176) and the Directory
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of National Information Sources on Handicapping
Conditions and Related Services (61).

The second category included medical rehabilitation
facilities. From the 1980 membership directory of
the National Association of Rehabilitation Facilities
(NARF) (155), the alphabetically first facility offering
medical rehabilitation services listed under each State
was selected. Not all States had such a facility. While
it was understood that the sample was not represen-
tative of all facilities in the country, * it was hoped that
geographic variation allowed a wider range of perspec-
tives to be represented. The final list of 41 also included
several facilities that had heard about the assessment
and contacted OTA. The third category included com-
panies that manufacture devices for disabled persons.
This list of 36 companies was not designed to be even
loosely representative of all product manufacturers.
Instead, it was compiled by using names of companies
participating in seminars and workshops attended by
OTA project staff members. Finally, the fourth cat-
egory included 10 insurance companies whose bene-
fits include coverage of some technologies for disabil-
ities. The companies and people within them who were
contacted were suggested by a member of the Insur-
ance Rehabilitation Study Group, a group of 50 in-
surance company executives who are actively engaged
in rehabilitation and medical administration.

The letters to the advocacy groups were mailed at
the beginning of April 1981, and the letters to the other
three groups were sent out in groups at weekly inter-
vals. Recipients were requested to respond within 3
weeks so that their views could be fully considered.
However, although many of the responses arrived be-
tween 2 to 4 weeks later than the requested deadlines,
all responses were utilized in the preparation of the
draft and final reports.

*The membership of NARF is not necessarily representative of rehabil]ta-
tlon [acil]t]es In the country. Furthermore, the code used in classifying the
services offered were likely to be used to mean different serwces by different
restitutions, OTA proceeded, however, as though “medica!  rehabilitation”
meant the same services for each facility

Once received, the written responses and notes on
telephone responses were circulated among the staff.
A summary of issues, problems, and suggestions for
change was prepared for internal use; each staff
member received a copy. This summary was used in
drafting the body of the report and in the revision
process, Perhaps equally important, though, the sum-
mary was carefully reviewed as the findings and policy
options were developed. In a number of cases, the
respondents were contacted for followup information.

Response

Of 283 requests sent, 8 were returned unopened, and
61 responses were received. Table D-1 presents the
response rates by group. The overall and individual
response rates were surprisingly low, particularly for
the advocacy groups at 18.2 percent. Because issues
relating to disabled people have become increasingly

visible in part because of publicity developed by advo-
acy groups, OTA had anticipated a greater response.
As noted earlier, true representation of the “public”
was not an objective of the outreach effort, although
the low response rate diminished the amount of rep-
resentation that would have been possible. An exam-
ination of the respondents produced no pattern in the
type of organization responding. A possible exception
to this was the multiplicity of responses from organi-
zations concerned with visually impaired persons and
with hearing-impaired persons, although there are
more of these organizations than those with other con-
cerns.

Despite the low response rate, the responses received
were generally quite helpful to OTA. Most appeared
to have been carefully considered. As a whole, the
responses served several important purposes. They
confirmed problems described in the literature relating
to all stages of the technology Iifecycle, including
research and development (R&D), evaluation, market-
ing and production, and delivery, use, and financing.
Perhaps more important, though, they provided spe-

Table D-1 .—Response Rates of Public Outreach Survey

Percent responses
Number Number received of

Number returned responses requests reaching
Category sent unopened received destination

Advocacy group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196 4 35 18.2 0/0

Medical rehabilitation facilities . . . . , . . . . . . . . . . 41 1 11 27.5
Product companies . . . . . . . . . . . . . . . . . . . . . . . . . . 36 3 11 33.3
Insurance companies . . . . . . . . . . . . . . . . . . . . . . . . 10 0 4 40.0

Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 8 61 21 .20/0
SOURCE Office of Technology Assessment
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cific examples of problems found in the process of tech-
nology development and use. Often, these examples
were of actual experiences at the local level. Further-
more, while there were no policy alternatives pro-
vided, there were several examples of changes that
might be made at various points in the technology
process. Several of these were used at appropriate
points in the report. Finally, the responses helped to
emphasize the importance of certain problems over
others because of the frequency with which they ap-
peared. Owing to the lack of a representative sample,
the frequency of problems was used only as a rough
guide of their prominence.

An examination of the responses by category-ad-
vocacy groups, medical rehabilitation facilities, prod-
uct companies, and insurance companies—revealed
more similarities than differences in the problems that
were stated most frequently and in the areas of the
technology lifecycle that were discussed. For example,
inadequate and inappropriate finding of technologies,
particularly devices, was the most frequent problem
cited in each group. And, in each group, with the ex-
ception of the insurance companies where there were
the fewest responses, there were problems cited with
research, evaluation, production, marketing, delivery
and use of technologies. Also, while most organiza-
tions discussed only device technologies, several re-
spondents specifically utilized OTA’s broader defini-
tion of technology in their discussions.

As noted previously, the responses were used in all
stages of the preparation of the report. Presenting them
separately in great detail would involve unnecessary
repetition of the report. In addition, as noted above,
the responses differed little by category. Still, in order
to illustrate the results of the public outreach effort,
highlights of problem statements and suggestions
found in each category will be listed below. The order
is not significant.

Advocacy Groups

Support for programs employing disabled people or
enhancing their opportunities for employment is an
essential expenditure of funds and should not be de-
creased even in this era of budget cuts.
There is a lack of adequate and appropriate funding
for technologies for disabled people,
Information developed by researchers, which could
assist disabled people, does not reach them often or
systematically. It is essential that this gap be
eliminated.
There needs to be more input by disabled people in
research and services delivery in order that they may

●

●

●

●

●

●

●

determine the course of their own lives. In addition,
consumers of technologies, particularly devices,
need to be actively involved in evaluation and test-
ing of new technologies.
There is a lack of coordination among public and
nonpublic programs, causing a waste of resources
to society and a lack of necessary services to some
individuals.
Policy makers need more and better data on disabil-
ities and handicaps.
There is a lack of trained personnel to apply tech-
nologies to disabled people.
Research funding is often for complex devices, and
there is too little for necessary, but less complex,
ones.
Federal research funds are generally awarded to es-
tablished researchers. Thus, the “basement” re-
searcher with ideas developed from experience is
often unable to receive support.
The existence of different definitions of disability for
program eligibility impedes coordination of services
and may cause families to undergo multiple assess-
ments.
Groups supporting people with particular disabilities
(e.g., visual impair-merits, hearing impairments, or
certain diseases) urged an appropriate focus on their
constituents.

Medical Rehabilitation Facilities

Although deinstitutionalization is a stated policy
under several programs, the services and funding
available often do not support it.
The research performed is not always appropriate;
there is a need for many more functional devices.
There is a need for uniform standards to assist in
client evaluation of products.
Programs that pay for technologies often do not
cover technologies that might cost more in the short
run but cost less in the long run. The total amount
of funding is inadequate.
The type of personnel licensed to prescribe technol-
ogies is not always appropriate. Further, there is a
shortage of all trained personnel.
Rehabilitation centers have particular difficulty in
obtaining funds for the R&D of new technologies.
There is a need for better organization of services
to assist disabled people.
There is a need for more centers to evaluate and
train clients in the use of devices.
Regulations governing institutional providers are
often unclear.
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Product Companies

• Too few large firms produce technologies for dis-
abled people. The small firms that do are often
created out of the founder’s personal involvement
with disability. Small companies need relief from
regulation.

● There is a great need for data on the disabled pop-
ulation to assist in research as well as marketing.

● Information transfer between researchers and com-
panies and between companies and users about de-
vices is often a problem.

• Medical and social service personnel are often re-
sistive to new technologies. In addition, there are
too few well-trained people to prescribe the tech-
nologies.

● Federal money goes into R&D but not beyond. The
risks of production of technologies for a small,
undefined market are often too great for the private
sector.

● It is difficult to move technologies from the R&D
stage to the market.

● There is a need for marketing/sales-oriented peo-
ple to be involved in the peer review process of
awarding research grants.

● There is inadequate third-party funding of devices.

Insurance Companies

●

●

●

●

●

The availability of funding for technologies in-
fluences their availability to disabled individuals.
There is a lack of information on the availability
of specialized equipment.
There is a lack of general information on centers that
apply specialized equipment for disabled people.
It is essential that the needs and desires of disabled
individuals be balanced against the economic costs
and benefits of those needs and desires.
There is often a lack of adequate information for
users on the upkeep and available service for many
of the complex pieces of equipment funded by in-
surance companies.
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Addendum A
P r o j e c t  O n

TECHNOLOGY AND HANDICAPPED PEOPLE——

Office of Technology Assessment
Congress of the United States

At  the  reques t  o f  the  Senate  Commit tee  on  Labor  and Human Resources ,  the
Office of Technology Assessment (OTA) is conducting a comprehensive assessment
on ‘technology and Handicapped People.” One purpose o f  t h e  p r o j e c t  i s  t o
examine the pol ic ies a n d  s p e c i f i c  p r o c e s s e s through which technologies are
developed,  evaluated,  di f fused,  del ivered,  and used. Another purpose is to
examine the  broader  issues related to  providing an appropriate  f iscal  and
technical fit between technologies and users.

P r o j e c t  F o c u s . P o l i c i e s  c o n c e r n i n g  t e c h n o l o g i e s  a n d  h a n d i c a p p e d  p e o p l e
must t a k e i n t o a c c o u n t  a l a r g e n u m b e r  o f t e c h n o l o g i c a l p o s s i b i l i t i e s ,
o r g a n i z a t i o n a l f a c t o r s , r e s o u r c e a l l o c a t i o n demands and c o m p l e x i t i e s ,
i n d i v i d u a l  a n d  s o c i e t a l  a t t i t u d e s , a n d  v a r i o u s  ( a n d  o f t e n  c o m p e t i n g )  l e v e l s  o f
dec i s ionmaking . OTA be l i eves  tha t  a  un i fy ing  f ramework  for  analysis  i s  needed
in order  to  develop and evaluate  pol ic ies that  might  ful f i l l  the  goal  of  an
appropriate match between the needs, desires, and capabilities of handicapped
people and the nation’s ability to develop and deliver the needed technology.
This concept of appropriate development and use of technology will guide the
study.

Appropriate technology implies an organized way of matching resources to
problems or opportunit ies . Appropriateness c a n n o t  b e  d e f i n e d  u n l e s s  i t s
c o n t e x t  i s  s p e c i f i e d , and that  context  wi l l  a lways  involve  socia l  values  as
w e l l  a s technical  considerat ions . Thus, OTA i s t e n t a t i v e l y d e f i n i n g  a
technology  as  appropr ia te  when i t s  development  and  use : 1 )  a r e  i n  a n t i c i p a t i o n
o f  o r  r e a c t i o n  t o  h a n d i c a p - r e l a t e d  p r o b l e m s  o r  o p p o r t u n i t i e s ,  2 )  a r e  c o m p a t i b l e
w i t h  r e s o u r c e  c o n s t r a i n t s  a n d  o c c u r  i n  a n  e f f i c i e n t  m a n n e r ,  a n d  3 )  r e s u l t  i n  a
f a v o r a b l e  o r  a c c e p t a b l e  r a t i o  o f  d e s i r a b l e  o u t c o m e s  t o  n e g a t i v e  e f f e c t s  a n d
r e s o u r c e s consumed. In t h e above, problems, o p p o r t u n i t i e s , r e s o u r c e
c o n s t r a i n t s , d e s i r a b l e  o u t c o m e s ,  a n d  a c c e p t a b l e  r a t i o s  m u s t  b e  d e f i n e d  a n d
v a l u e d  b y  a p p r o p r i a t e  p a r t i e s - a t - i n t e r e s t .

P o l i c i e s , p r o c e s s e s ,  p r o b l e m s , a n d  o p p o r t u n i t i e s  a s s o c i a t e d  w i t h  e l e m e n t s
o f  t h e  t e c h n o l o g y  l i f e  c y c l e  w i l l  b e  e x a m i n e d  f r o m  t h e  p e r s p e c t i v e  o u t l i n e d
a b o v e . I n  p a r t i c u l a r , O T A  i s  d e v e l o p i n g  o r  s y n t h e s i z i n g  s p e c i f i c  i n f o r m a t i o n
r e g a r d i n g : 1) r e s e a r c h and d e v e l o p m e n t  o f t e c h n o l o g i e s , i n c l u d i n g
i d e n t i f i c a t i o n  o f  n e e d s  a n d  p r i o r i t y - s e t t i n g ; 2 )  e v a l u a t i o n  o f  t h e  e f f e c t s  o f
t e c h n o l o g i e s , i n c l u d i n g  p e r f o r m a n c e ,  e f f i c a c y ,  s a f e t y ,  e c o n o m i c  a n d  s o c i a l
c o n s e q u e n c e s ;  3 )  d i f f u s i o n  a n d  m a r k e t i n g  o f  t e c h n o l o g i e s ,  i n c l u d i n g  i n c e n t i v e s
f o r  p r i v a t e  s e c t o r  i n v o l v e m e n t ;  a n d  4 )  d e l i v e r y  a n d  u s e  o f  t e c h n o l o g i e s ,
inc luding  methods  of  payment  or  f inanc ing .

Def in i t ions  and  Boundar ies . I t  i s  necessary  to  dec ide  on  s tudy boundar ies
w h i l e  r e m a i n i n g  a w a r e  t h a t  m a n y  d i s t i n c t i o n s w i l l  b e  d r a w n  a r t i f i c i a l l y .
Throughout  the  s tudy , d e c i s i o n s  o n  s c o p e  a n d  b o u n d a r i e s  - -  i n  e f f e c t ,  d e c i s i o n s
o n  w h e t h e r  t o  i n c l u d e  o r  e x c l u d e  s p e c i f i c  t y p e s  o f  h a n d i c a p s ,  t e c h n o l o g i e s ,  o r
p o l i c y  i s s u e s  - - wi l l  have  to  be  d ic ta ted  by  pragmat ism.
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M u c h  w o r k  h a s  b e e n  d o n e  b y  o t h e r s  o n  t h e  d e f i n i t i o n  o f  a  “ h a n d i c a p ”  o r
“ d i s a b i l i t y “ a n d  o n  e s t i m a t i n g  t h e  n u m b e r s  o f  h a n d i c a p p e d  i n d i v i d u a l s  i n  t h i s
c o u n t r y . D e s p i t e  t h i s  p r i o r  w o r k , t h e  s i t u a t i o n  i s  c o n f u s e d . By one  es t imate ,
t h e r e  a r e  a t  l e a s t  4 1  d e f i n i t i o n s  o f “ d i s a b i l i t y ”  o r  “ h a n d i c a p ”  u s e d  b y  f e d e r a l
programs. Simi lar ly ,  many es t imates  of  the  number  of  handicapped people  suf fer
from v a r i o u s d e f i c i e n c i e s such as lack of measures o f s e v e r i t y ,
double–count ing , o r  u n d e r - r e p o r t i n g . However, the OTA study is not intended to
i d e n t i f y  p o p u l a t i o n s  t o  r e c e i v e  e n t i t l e m e n t s  o r  o t h e r  s e r v i c e s . T h e r e f o r e ,  i t
w i l l  n o t  a t t e m p t  t o  d e v e l o p  a  p r e f e r r e d  o r  r e c o m m e n d e d  d e f i n i t i o n ,  n o r  w i l l  i t
focus  on  the  deve lopment o f  e s t i m a t e s  o f  t h e  n u m b e r s  o f  h a n d i c a p p e d  p e o p l e .
I n s t e a d ,  i t w i l l  c o v e r  t h e  i m p o r t a n c e  a n d t h e  i m p l i c a t i o n s  f o r  p o l i c y  o f
m e t h o d s  b y  w h i c h  t h e  f u n c t i o n a l  l i m i t a t i o n s  o f  i n d i v i d u a l s  a r e  i d e n t i f i e d .

OTA def ines  technology broadly ,  as  the  appl ica t ion  of  an  organized  body of
k n o w l e d g e  t o  p r a c t i c a l  p u r p o s e s . U n d e r  t h i s  d e f i n i t i o n ,  t e c h n o l o g i e s  i n c l u d e
p h y s i c a l  o b j e c t s , s u c h  a s  v o i c e  s y n t h e s i z e r s , a s  w e l l  a s  p r o c e s s e s ,  s u c h  a s
v o c a t i o n a l  r e h a b i l i t a t i o n  o r  r e i m b u r s e m e n t  s y s t e m s . A s  a  p r a c t i c a l  m a t t e r ,  t h e
s t u d y w i l l  f o c u s  o n  t h o s e  t e c h n o l o g i e s  d e s i g n e d f o r  a n d  u s e d  d i r e c t l y  b y
i n d i v i d u a l s  ( a s  o p p o s e d  t o  p o p u l a t i o n s )  w i t h  t h e  i n t e n t  o f  e l i m i n a t i n g ,
bypass ing , o r  r e d u c i n g  o n e  o r  m o r e  o f  t h e  i n d i v i d u a l s ’  f u n c t i o n a l  l i m i t a t i o n s .
Thus, for  example , m e d i c a l  d e v i c e s , p r o s t h e s e s , m o d i f i c a t i o n s  o f  a u t o m o b i l e s ,
and t e c h n i q u e s o r  p r o g r a m s  f o r  v o c a t i o n a l  t r a i n i n g  a r e  w i t h i n  t h e  s t u d y ’ s
f o c u s . T e c h n o l o g i e s  d e s i g n e d  t o  a d d r e s s  a n d  b e  a p p l i e d  t o  p o p u l a t i o n - o r i e n t e d
needs , s u c h  a s  t r a n s p o r t a t i o n s y s t e m s  o r  e d u c a t i o n a l  s y s t e m s  a s  a  w h o l e ,  a r e
g e n e r a l l y  c o n s i d e r e d  o u t s i d e  o f  t h e  s t u d y ’ s  f o c u s .

Other  Elements o f  t h e  P r o j e c t . T o  s u p p o r t  t h e  c o r e  e l e m e n t s  o f  t h e
p r o j e c t , s e v e r a l  a d d i t i o n a l  a c t i v i t i e s  a r e  t a k i n g  p l a c e . A n  a n a l y s i s  o f  t h e
r o l e  o f t h e c o u r t s and t h e j u d i c i a r y i n  t h e  i m p l e m e n t a t i o n  o f  f e d e r a l
l e g i s l a t i o n  r e l a t i n g  t o  h a n d i c a p s  i s  b e i n g  c o n d u c t e d . T h i s  a n a l y s i s  w i l l  a l s o
c o v e r  t h e  g e n e r a l i s s u e s  o f r i g h t s a n d  e n t i t l e m e n t s  a n d  t h e  p o t e n t i a l  f o r
p r o p o s e d  l e g i s l a t i v e i n i t i a t i v e s  t o  e f f e c t  c h a n g e  i n  t h e  p r e s e n t s i t u a t i o n .
OTA is  a lso  developing informat ion  about  the  a t t i tudes  (of  soc ie ty  and of  both
h a n d i c a p p e d  a n d  a b l e - b o d i e d  i n d i v i d u a l s )  t h a t  a f f e c t  p r o c e s s e s  a n d  p o l i c i e s
re la t ing  to  the  development  and  use  of  technology. This  issue wil l  be  examined
in a  workshop t o  b e  h e l d  i n  M a y  1 9 8 1 . A  t h i r d  a d d i t i o n a l  a c t i v i t y  i s  t h e
e x a m i n a t i o n  o f methods f o r  d e v e l o p i n g i n d i v i d u a l i z e d r e h a b i l i t a t i o n  o r
e d u c a t i o n “ p l a n s . ”

S e v e r a l  c a s e s t u d i e s  w i l l  b e  c o n d u c t e d . C a s e  s t u d i e s  a r e  d e s i g n e d  t o
p r o v i d e  b o t h  s p e c i f i c  i n f o r m a t i o n  a b o u t  t h e  t e c h n o l o g i e s  o r  a r e a s  o f  d i s a b i l i t y
being s tudied as  wel l  as  informat ion that  informs the  more  genera l  i ssues  being
examined. O n e s  i n  p r o g r e s s  i n c l u d e : t e c h n i q u e s  f o r  “ m a i n s t r e a m i n g ”  i n  e a r l y
chi ldhood and elementary school ; employment t e c h n o l o g i e s ( t e c h n i q u e s ) ;
t e c h n o l o g i e s f o r  s e v e r e  s p e e c h  i m p a i r m e n t s ;  t h e  i m p a c t  o f  f e d e r a l  l e g i s l a t i o n
on a  s ta te  government ; knee  and  h ip  implants ; a n d  l e a r n i n g  d i s a b i l i t i e s . Ones
under c o n s i d e r a t i o n i n c l u d e : i n d i v i d u a l l y scheduled van s e r v i c e f o r
h a n d i c a p p e d  i n d i v i d u a l s ;  r o c k e r  s h o e s ;  i n c o n t i n e n c e ;  a n d  t o y s .

The assessment  began in  October  of  1 9 8 0  a n d  i s  s c h e d u l e d  for  comple t ion  a t
the  end  of  1981 . I t  i s  be ing  conducted  by  the  Heal th  Program of  OTA. If Y O U

h a v e  a n y  q u e s t i o n s , o r  w o u l d  l i k e  t o  c o n t r i b u t e  i n f o r m a t i o n  o r  s u g g e s t i o n s ,
p l e a s e  c a l l  t h e  P r o j e c t  D i r e c t o r , Clyde Behney, on (202) 226-2070, Or write to:

Office of Technology Assessment
U.S. Congress
Washington, D.C. 20510
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Addendum B
March 27, 1981

2

Dear 2 :

As you may know, the  Off ice  of  Technology Assessment  i s
conducting a comprehensive study on “Technology and the
Handicapped” for the Senate Committee on Labor and Human
Resources . A  b r i e f  n a r r a t i v e  d e s c r i p t i o n  o f  t h e  p r o j e c t  i s
a t t a c h e d .

The purpose  of  the  assessment  i s  to  examine the  speci f ic
problems and  oppor tuni t ies  found in  the  deve lopment ,
e v a l u a t i o n , and use  of  technologies . I t s  p u r p o s e  i s  a l s o  t o
examine the  broader  i ssues  associa ted  wi th  providing an
appropr ia te  match between the  technology needs ,  des i res ,  and
c a p a b i l i t i e s  o f  u s e r s  a n d  t h e  f i s c a l  a n d  t e c h n i c a l  a b i l i t y  t o
d e v e l o p  a n d  d e l i v e r  t h e  t e c h n o l o g i e s . The assessment  wi l l
p r e s e n t  p o l i c y  o p t i o n s  f o r  C o n g r e s s i o n a l  c o n s i d e r a t i o n .
These  opt ions  may cover  a l l  aspects  of  the  research,
d e v e l o p m e n t ,  e v a l u a t i o n ,  d i f f u s i o n  a n d  m a r k e t i n g ,  d e l i v e r y ,
and  use  of  technologies .

W h i l e  t h e  r e s p o n s i b i l i t y  f o r  t h e  p r o j e c t  r e s t s  w i t h  O T A
s t a f f , the  advice  of  our  advisory  panel  and  numerous  o ther
i n d i v i d u a l s  a n d  g r o u p s  i n  t h e  p r i v a t e  a n d  p u b l i c  s e c t o r s  i s
e s s e n t i a l . We know that you and your organization have a
p a r t i c u l a r  p e r s p e c t i v e  t h a t  w o u l d  b e  h e l p f u l  t o  u s  i n  o u r
i n v e s t i g a t i o n  o f  t e c h n o l o g y - r e l a t e d  p r o b l e m s  a n d
o p p o r t u n i t i e s . Could  you review the  a t tached  descr ip t ion  of
o u r  p r o j e c t  a n d  s u g g e s t ,  f r o m  y o u r  p e r s p e c t i v e ,  s p e c i f i c
informat ion  on  problems and missed  or  potent ia l
o p p o r t u n i t i e s ? We request and welcome your ideas. A s
ment ioned , the  f ina l  repor t  of  the  OTA projec t  wi l l  inc lude  a
s e r i e s  o f  p o l i c y  o p t i o n s  f o r  t h e  C o n g r e s s . If you have
s u g g e s t i o n s  f o r  n e e d e d  a c t i o n s , we would apprecia te  seeing
them.

We have purposely  avoided the  use  of  a  ques t ionnai re  in
our  reques t  because  we do  not  want  to  encourage  or  d iscourage
p a r t i c u l a r  c a t e g o r i e s  o f  p r o b l e m  s t a t e m e n t s  o r  o p t i o n s .
Indeed ,  we  hope  tha t  your  response  i s  cons t ra ined  only  by  the
b o u n d a r i e s  o f  y o u r  e x p e r t i s e  i n  t h i s  a r e a .  P l e a s e  d o  n o t
r e s t r i c t  s u g g e s t i o n s  f o r  s o l u t i o n s  t o  t h o s e  t h a t  r e q u i r e
l e g i s l a t i v e  c h a n g e  o r  e v e n  t o  t h o s e  i n v o l v i n g  t h e  p u b l i c
s e c t o r .
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W e  ask that your res pons e be sent to us by Apri 1 2 2nd in
o r d e r  t o  l e s s e n  t h e  p o s s i b i l i t y  o f  o m i t t i n g  k e y  i s s u e s  f r o m
c o ns i d e r a t i on. Please send i t to me a t the fo 11 owi ng
a d d r e s s :

Health Program
Office of Technology Assessment
Congress  of  the  Uni ted  Sta tes
W a s h i n g t o n$ D.C. 20510

We look forward to receiving your response and thank you
in  advance  for  your  t ime. I f  you have  any ques t ions ,  p lease
do not  hes i ta te  to  ca l l  me or  Anne Kesse lman Burns  a t
(202) 226-2070.

Sincerely ,

Clyde  J .  Behney
P r o j e c t  D i r e c t o r
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