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tinuing efforts to ensure that the laudatory goals of the ICF are
achieved.
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Throughout my 40 years in rehabilitation counseling/rehabilitation psychology,
including the last 33 at the University of Wisconsin-Madison, assessment has
been a primary focus of my work, and I have taught graduate courses in assess-
ment at both the master’s and Ph.D. levels. As a result, I have become familiar
with a number of the myriad of textbooks available on the topic of assessment,
and I have found that they often look very similar to one another in content,
organization, and format, particularly those focusing on psychological assess-
ment. In contrast, this text, Rehabilitation and Health Assessment: Applying ICF
Guidelines, is quite different from others.

Particularly unique is the application of assessment to the International
Classification of Functioning, Disability and Health (ICF). The ICF represents a
landmark development, with official endorsement in 2001 by all 193 Member
States of the World Health Organization (WHO) as an internationally accepted
standard for describing health and disability. The ICF provides a comprehen-
sive specification of health-related human functioning in the domains of body
functions and structures, including both physical and psychological functions
of body systems (e.g., mental, sensory, neuromuskuloskeletal, and movement-
related functions, in addition to pain); activities and participation, ranging from
basic (e.g., dressing and eating) to complex (e.g., working and living indepen-
dently); and environmental factors that provide a context for understanding
functioning, disability, and health.

The ICF holds great promise in facilitating understanding and the formula-
tion of responses to the disability and health-related needs of both individuals
and groups. For individuals, the ICF provides a framework for identifying and
understanding rehabilitation needs and developing comprehensive service and
treatment plans to address those needs. Beyond the individual level, the ICF can
facilitate the understanding of the needs of entire communities, regions, nations,
and the world as a whole, leading to the development of policies and strategies
to address rehabilitation and health-related needs at broad societal levels. How-
ever, the ICF provides only a framework for understanding and does not identify
methods or technology to conduct assessments in the domains specified, and it
is this need that Mpofu and Oakland have addressed through their text, review-
ing the state of the art and issues in assessment as applied to the ICF domains.

A reading of the table of contents of the text will clearly indicate the unique
content covered. Beginning with an introductory “Part 1: Professional Issues in
the ICF Context,” and concluding with a trends and future perspectives chapter in
“Part 5: Looking Ahead,” the other three sections focus on assessment procedures
and measures that look very different from other texts on assessment. To highlight
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some examples, “Part 2: Measures and Procedures” includes chapters on real and
virtual world tools for assessment of functioning, in addition to assessment of
healthcare quality and costs, environmental context, predisposition and use of as-
sistive technology, universal design, and life care planning. “Part 3: Measures of
Adaptation and Adjustment” includes chapters on measures of acculturation, val-
ues, subjective well-being, pain, self-efficacy and resilience, and spirituality and
religiosity. “Part 4: Measures of Participation” includes chapters on measures of
physical and functional performance, community integration, sexual function, and
recreation and leisure. Further, all content, to the extent possible, applies the ICF
in reviewing the current state of the art in the various domains of assessment.

The authors of the individual chapters in the text represent a diversity of
backgrounds and expertise, another unique feature of the book. Among the dis-
ciplines represented are rehabilitation, medical, educational, counseling, and
clinical psychology; cognitive science and neuroscience; medicine; occupational
therapy; social work; therapeutic recreation; disability policy; economics; public
administration; measurement and statistics; and design and architecture. The au-
thors comprise a distinguished group of authorities in their respective disciplines,
and they also bring international perspectives, coming from the U.S., Canada,
Australia, and Norway, with many international involvements that are directly
related to the topics of their respective chapters. The broad array of disciplines
represented is important in adequately addressing assessment in the various do-
mains represented in the ICF, and international perspectives are also important.

Finally, Elias Mpofu and Tom Oakland bring particular expertise to their
role as co-editors of the text. Both have long and distinguished professional
and academic careers and I have had the honor and privilege to work with both
of them. I have a particularly long association with Elias Mpofu, knowing him
since 1995 when he came to the University of Wisconsin—Madison as a Ful-
bright Scholar to pursue a Ph.D. degree in our rehabilitation psychology pro-
gram. I had opportunities to work with him in all aspects of his doctoral study,
including serving on his dissertation committee, and he was enrolled in my
core Ph.D. seminar, Assessment in Rehabilitation Psychology. Both co-editors
have extensive backgrounds in assessment with both children and adults and
are particularly respected researchers and scholars, with extensive interna-
tional involvements, and I have the highest regard for their work, including
their work in compiling and editing this text.

Isee the text as an important and unique contribution to the literature on as-
sessment in rehabilitation, disability, and health. The text reviews the state of the
art in assessment, with a focus on the domains of the ICF, and it should facilitate
assessment practice, while also identifying research and development needs to
improve assessment procedures, measures, and practices in the various ICF do-
mains. It should become a widely used textbook in assessment courses in a vari-
ety of rehabilitation and health-related disciplines, including those represented
by the chapter authors, either as a primary or supplementary text. In addition, it
should be included in the professional libraries of practitioners, academicians,
and researchers in rehabilitation, disability, and health-related disciplines.

Norman L. Berven

Professor and Chair

Rehabilitation Psychology Program
University of Wisconsin—Madison



Rehabilitation and health assessment constitutes a rapidly evolving resource,
with continuous advances derived through research and other forms of scholar-
ship, including technology, leading to a larger number of quality tests, increased
awareness of the value of test data, improved professional preparation on test
use, and years of dedicated service from committed professionals who artfully
utilize test and other data. Advances in assessment lead to advances in person-
ally tailored health and wellness interventions, resulting in a more rapid return
to wellness and increased longevity —conditions seen more clearly in the devel-
oped countries. Changes in our clientele base and our resources for responding
to their needs also are apparent.

This is an exciting time as we examine new models for describing behaviors,
treating them, and linking assessment and intervention methods. For example,
more infants who otherwise would have died now survive, some with chronic
and others with acute rehabilitation and health needs. One the one hand, our
population is aging, resulting in a significant increase in physical, mental, so-
cial, and other disorders—ones that were observed less frequently 50 years ago
due to higher death rates at earlier ages. On the other hand, the aging gen-
eration is seeking health outcomes to support preferred lifestyles, making it
ever more important to provide rehabilitation services that enhance the quality
of life in the twilight years. The accurate assessment of the rehabilitation and
health needs in an increasingly diverse and complex clientele constituency is
important for accountable and evidence-based quality of care.

Global health initiatives exert a growing influence on rehabilitation and
health assessment as exemplified by the wide adoption of the World Health Or-
ganization’s (2001) International Classification of Functioning, Disability, and
Health (ICF), a model that promotes an understanding of the complexity of
health and well-being practices. The receptivity of the ICF by those engaged in
rehabilitation and other health services reflects their desire to move more fully
to a multidiscipline/multiprofessional service model. The ICF provides a pro-
fessionally agreed upon framework for viewing behaviors from three broad and
different perspectives: physiologic, physical-environmental, and psychosocial
functions. The ICF’s focus centers directly on the work of rehabilitation special-
ists who partner with clients to promote functional life activities and partici-
pation in social and other settings. The ICF’s de-emphasis on the exact cause
of pathology or the need to diagnose also helps to reframe our work that now
increasingly centers on current and future functional performance outcomes.

This is a great time to be engaged in rehabilitation science and services.
Consumers prefer rehabilitation and health services that result in personally
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meaningful outcomes that support their preferred lifestyle and promote full
community inclusion. Moreover, the importance of subjective aspects of health
to functioning is receiving increasing recognition at all levels of rehabilitation and
health practices. Thus, we are engaged in the provision of rehabilitation ser-
vices to a wide range of persons who display a common need and desire: to be
active partners in acquiring or reacquiring and maintaining needed functional
behaviors and skills, preventing loss of function, or maximizing quality of life.
This book is significant in its comprehensive survey of assessment tools and
procedures important to personalizing and individualizing rehabilitation and
health care interventions.

This is a great time to rely on reliable and valid tests and other assessment
methods to assist us in our work. The availability of an estimated 5,000 or more
tests in English alone constitutes a resource that few of us developed yet most
of us are able to use and rely on. Professions engaged in rehabilitation services
may be the envy of other professions that lack these resources and thus must
continue to rely on less reliable and valid methods when making professional
decisions. Rehabilitation and Health Assessment: Applying ICF Guidelines reflects
these themes.

The contributing authors were selected due to their renowned expertise in
rehabilitation and health assessment. Most have a solid scientist-practitioner
understanding of using assessment to promote health and well-being rather
than engaging merely in ameliorating symptoms of the disease, illness, or dis-
ability. The contributing authors were selected carefully to reflect the diversity
of backgrounds of professionals in rehabilitation and health, including re-
search and practice in rehabilitation services, rehabilitation counseling, com-
munication and speech disorders, engineering, health economics, ethics and
law, occupational therapy, physiotherapy, physical medicine and rehabilitation,
psychology, neuropsychology, leisure and recreation, policy studies, and public
health. Our science and services increasingly reflect multidiscipline/multipro-
fessional efforts. It is imperative for both pre-service and in-service rehabilita-
tion and health professionals to keep abreast of assessments to support effective
services.

Rehabilitation and Health Assessment: Applying ICF Guidelines is designed
to meet the needs of students in upper division and graduate courses that pro-
vide foundation knowledge and skills in measurement and assessment. It also
isintended to serve as a resource for professional researchers and practitioners
who want to refresh or advance their knowledge and practice. Additionally, con-
sumers of rehabilitation services who seek to understand the evidentiary basis
of the assessment procedures that influence specific services are likely to find
this book is an excellent resource.

Chapter content addresses issues important to young children through the
elderly. Aspects of rehabilitation science and practice addressed in this book
focus more on adults with chronic health care needs than on children. Although
the content of this book necessarily reflects this somewhat skewed emphasis,
the inclusion of chapters on the ICF for children and youth reflect our interest
in them. The contents of other chapters also are relevant to this younger age
group.

The book’s title, Rehabilitation and Health Assessment: Applying ICF Guide-
lines, was selected deliberately to provide focus to the use of test data in light
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of the ICE. Chapter authors were asked to discuss their topic, when possible,
in ways that promote an understanding of test use within an ICF framework.
This is a tall request. Very few tests were designed, standardized, and normed
to be consistent with this model. Thus, at this time, scholars and practitioners
mainly can examine how existing resources may align and be used within the
ICF model.

This book does not provide a list of tests that can be used in ways consistent
with the ICF In fact, the development of tests that fully implement the ICF is
an evolving professional activity. Tests are tools to be used skillfully and re-
spectfully by experienced professionals. When they are reliable and valid, tests
can assist professionals in decision making. Thus, given the complex nature of
the ICF, professionals will continue to be the decision makers who rely on as-
sessment, a process much broader and complex than test use. Rehabilitation
and health professionals must avoid becoming psychometricians—those who
focus exclusively on test data and not on the individual client and his or her
environment.

We believe most chapters advance an understanding of test use in the con-
text of rehabilitation science and practice and within an ICF model. The first four
chapters discuss professional issues in the ICF context. Chapter 1, “Concepts
and Models in Disability, Functioning, and Health,” provides a foundation for
the other 30 chapters. The discussion of the International Classification of Func-
tioning, Disability, and Health: Children & Youth Version (ICF-CY; WHO, 2007)
by one of the ICF-CY authors provides information rarely found elsewhere in
summary form. An understanding of important ethical, cultural, and diversity
issues promotes an understanding of the broader context of our work.

Chaptersincluded in Part 2: Measures and Procedures reflect recent advances
that add to the diverse ways in which tests and other assessment methods im-
pact services. For example, item response theory may bring new perspectives
to assessment for some readers. Topics such as virtual world tools, functional
magnetic resonance imaging, and universal design were not widely known 20
years ago. Information on assessment of capacity, life cares planning, and pro-
gram evaluation lies at the heart of many rehabilitation services.

The concepts of adaptation/adjustment as well as participation are a cen-
terpiece in rehabilitation services, are important in the ICF, and are addressed
in this book. Part 3 focuses on measures of adaptation and adjustment. Services
commonly strive to assist clients in acquiring, restoring, or maintaining func-
tional adaptive skills and behaviors. The process of examining the concepts of
adaptation and adjustment may be similar to the process of examining light
through a prism. These concepts are multifoci in nature and better understood
by knowing about assessment of adaptive behaviors in young children, values,
subjective well-being, pain, forgiveness, self-efficacy and resilience, spirituality
and religiosity, and perfectionism—that is, the topics addressed in Part 3.

Part 4, Measures of Participation, focuses on the actual display of desired
behaviors in the contexts within which society expects them to occur. Topics in-
clude physical performance, community integration, society safety, sexual func-
tioning, and health literacy. These issues impact a person’s ability to participate
in meaningful ways at home, in the neighborhood, and in the community.

The editors and chapter authors were committed to producing a book that
would be of value to those entering the profession as well as to the more sea-
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soned professionals. Various instructional features aid in the acquisition, re-
tention, and application of chapter information.

Chapters open with a brief overview followed by a delineation of key learn-
ing objectives that highlight key concepts, terms, and information found in the
chapter. Discussion and research boxes are used to promote an understanding
and application of information. Many chapters include case studies or vignettes
as well learning exercises and field-based experiential assignments to further
illustrate key information.

Elias Mpofu
Thomas Oakland
February 2009
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Overview

This chapter reviews the historical and contemporary concepts, terms, and
scholarship associated with disability, health, and functioning in rehabilitation
and health-related services. We believe that an understanding of key concepts in
disability, health, and functioning will encourage an appreciation of assessment
procedures used in rehabilitation and health by providing a common language
that bridges disciplinary perspectives (see Peterson & Kosciulek, 2005; Peter-
son & Rosenthal, 2005a; World Health Organization [WHQO], 2001). For example,
common concepts and language among a multidisciplinary rehabilitation team
and customers alike facilitate shared understanding of intervention goals, pro-
cedures, and outcomes, thus improving the potential of quality care when dif-
ferent disciplines share a common taxonomy and related knowledge base. 5
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Learning Objectives
By the end of the chapter, the reader should be able to:

1. Outline historical conceptions of health, functioning, and disability;

2. Explain how disability, health, and functioning are conceptualized from the
perspective of WHQO'’s ICF, and ICD;

3. Apply the conceptual framework of the ICF to the classification of function-
ing, health, and disability; and

4. Evaluate the potential of multidisciplinary applications of the ICF to classi-
fication of health and functioning.

Introduction

The International Classification of Functioning, Disability, and Health (ICF;
WHO, 2001) provides core concepts in disability, health, and functioning that
are increasingly embraced in the rehabilitation and health community. In this
chapter, we present the ICF as the international standard for classification of
disability, health, and functioning.

The ICF is not an assessment system. It is “a classification of human func-
tioning and disability” (WHO, 2001, p. 21). Classification systems used in health
care map the domains of functioning that become the target for detailed investi-
gation using clinical assessment tools. The goals of assessment in rehabilitation
and health are to describe the health status-related qualities within domains
of functioning. Rehabilitation interventions are intended to maintain function-
ing, prevent the loss of functioning, and enhance recovery and independence
(Stucki, Ustiin, & Melvin, 2005). Accurate classification of functioning will in-
form assessment within domains of functioning and related rehabilitation inter-
ventions. Ustiin, Chaterji, Bickenbach, Kastanjsek, and Schnieder (2003) wrote
that “[t]he ICF is shown to be an essential tool for identifying and measuring
efficacy and effectiveness of rehabilitation services, both through functional
profiling and intervention targeting” (p. 565). The primary goal of this chapter is
to consider the assessment implications of the ICF, broadly construed.

We present a brief historical overview of models of health care as a context
for assessment of health, functioning, and disability, and we review the ICF
within the context of its applications in health care. We conclude the chapter
with a discussion regarding current and future implications for practice and re-
search, including future multidisciplinary applications of the ICF to classifying
disability, health, and functioning.

Historical Conceptualizations of Disability,
Health, and Functioning

Several models of health care have influenced professional thinking over the
years: the medical model, social model, and biopsychosocial model (Peterson &
Elliot, 2008). We consider each of these models in this section, as they relate
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to contemporary definitions of disability, health, and functioning according to
the ICE.

Models of Disability, Functioning, and Health

According to the medical model, disability, health, and functioning are to be
explained primarily by objective physical qualities of a person. Therefore, dis-
ability is from impairment of anatomical structures from disease or physical
trauma, health is the absence of disease, and functioning is explained by residual
physical capacity and performance following impairment. The medical model of
disability suggests that disability is a personal aspect that could be evaluated
and defined or diagnosed and is the focus of a health care intervention that
seeks to ameliorate or eliminate the condition. It focuses on the diagnosis and
treatment of disease, disorder, or injury (WHO, 2001).

The medical model influenced the development of the International Clas-
sification of Impairments, Disabilities, and Handicaps (ICIDH; WHO, 1980; see
also Brandsma, Lakerveld-Heyl, & Van Ravensberg, 1995; De Kleijn-De Vrank-
rijker, 2003), the forerunner of the ICFE. For instance, the ICIDH defined impair-
ment as a problem in body function and structure due to a significant deviation
or loss. Handicap was defined as a barrier in the environment, and disability was
the manifestation of impairment within the environment. These definitions were
strongly influence by the medical model, having a “problem” orientation, with-
out much reference to healthy functioning. The 1990 Americans with Disabilities
Act (ADA) was developed using two key terms that paralleled their use with
the ICIDH.: impairments and disability (Nieuwenhuijsen, 1995). The International
Statistical Classification of Diseases and Related Health Problems, 10th revision
(ICD-10) is also a good example of the medical model’s influence on the clas-
sification of health (WHO, 1992). In existence since 1893, the ICD-10 provides
an etiological (pertaining to causes) classification of health conditions (e.g., dis-
eases, disorders, injuries) related to mortality and morbidity.

A growing body of research suggests that diagnostic information alone may
not adequatelyreflect anindividual's health condition (Basset, Chase, Folstein, &
Regier, 1998; Burns, 1991; Gatchel, Polatin, Mayer, & Garcy, 1994; Massel, Liber-
man, Mintz, & Jacobs, 1990; McCrone & Phelan, 1994; National Advisory Men-
tal Health Council, 1993; Ormel, Oldehinkel, Brilman, & vanden Brink, 1993;
Rabinowitz, Modai, & Inbar-Saban, 1994; Segal & Choi, 1991). Further, medically
diagnosed diseases or impairments may manifest differently across individuals,
and similar functioning does not imply similar diagnoses (WHO, 2001).

Leonardi, Bickenbach, Ustiin, Kostanjsek, and Chatterji (2006) stated that
it is important to distinguish between objective descriptions of the “disability
experience” and an individual’s satisfaction with that experience (p. 1220). They
assert that these distinctions are of equal importance in health and related pol-
icy considerations, but “data about disability are objective descriptions that dif-
fer from subjective appraisals.” They go on to argue, “Data about quality of life,
wellbeing, and personal satisfaction with life are useful for health and policy
planning; but these data are not necessarily predicted by the presence or extent
of disability” (p. 1220).

Although the medical model continues to be influential, its limitations and
disability activism gave rise to a competing social model of health care and
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DEPRESSION AS A CO-OCCURRING DIAGNOSIS

Consider someone with a disabling condition secondary to a traumatic
accident, one of the sequelae of which is a co-occurring diagnosis of
depression. According to the Diagnostic and Statistical Manual of Men-
tal Disorders (4th ed., text rev.; DSM-IV-TR), the person who is de-
pressed may experience any of nine characteristic symptoms. These
symptoms can range from an inability to concentrate to weight gain
or loss. The functional implications of either of these symptoms may
be quite different, and of course, the person may show neither symp-
tom. The possible combinations of the seven diagnostic criteria re-
maining highlight the fact that diagnostic information alone is limited
without clear descriptions of function (Peterson & Rosenthal, 2005a,
pp. 82-83).

Consult the DSM-IV-TR criteria for depression and related differ-
ential diagnosis. Based on your study of the DSM-IV-TR criteria for de-
pression and the discussion box description, discuss how functioning
would be different with combinations of symptoms within the depres-
sive disorders syndrome.

disability. The social model considers the role of environmental facilitators
and barriers in health and functioning. The social model of disability, health,
and functioning considers the environment the “major determinant of indi-
vidual functioning” (Pledger, 2003, p. 281). It proposes that disability is a social
construct, impairment as it manifests in a given context in society, and suggests
that disability in and of itself is not problematic, but societal attitudes and bar-
riers can be so. Health status is not limited to being a personal attribute; it also
includes the interaction between the individual’s functioning and the environ-
ment (Hurst, 2003; Smart, 2005; WHO, 2001), which is influenced by societal
attitudes and barriers in the environment.

The social model is most preferred by advocates for the civil rights of per-
sons with disability (Olkin, 1999). From a social model, it is critically important
that inequalities from the experience of disability are identified, measured, and
ultimately remedied. According to Leornadi et al. (2006), “inequality can only be
identified by comparison of people who benefit from the way society is orga-
nized with those who do not benefit” (p. 1220). However, a classical social model
perspective would underemphasize assessment and focus on social construc-
tions of disability, health, and functioning disability and the consequences of
those constructions on individuals and society. The underemphasis on assess-
ment by proponents of the social model may result from regard of psychological
methods as part and parcel to the medical model, which overlooks important
personal and contextual factors (see Hansen, 2004; Peterson & Elliott, in press;
see also Olkin & Pledger, 2003).

A model of health care and disability that incorporates useful aspects of
both the medical and social models is the biopsychosocial model (Peterson &
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Elliott, 2008; Peterson & Rosenthal, 2005b; Simeonsson et al., 2003; Ueda &
Okawa, 2003), which integrates diagnostic information (medical and psycho-
logical) with psychosocial aspects of life (e.g., personality traits, coping abili-
ties, stress, and social support; see Elliott, Kurylo, & Rivera, 2002), giving equal
consideration to all factors impacting health and functioning. The biopsychoso-
cial perspective is consistent with contemporary rehabilitation processes and
practice (Frank & Elliott, 2000; Parker, Szymanski, & Patterson, 2005; Peterson &
Elliott, 2008; Rubin & Roessler, 2000). The biopsychosocial model does not dis-
count either perspective but integrates them into contemporary conceptualiza-
tions of disability, health, and functioning.

The biopsychosocial model affected the evolution of the ICIDH to its cur-
rent iteration, the ICF. The ICF’s conceptual framework illustrates how facilita-
tors and barriers in the environment interact with and influence health and
functioning. Consistent with values proposed by the social model, ethical use of
the ICF requires that the individual’s appraisals of environmental assets and li-
abilities, personal body functions, and his or her ability to participate in desired
personal and social activities are considered along with professional classifica-
tion of functioning, disability, and health (see Peterson & Threats, 2005; WHO,
2001; see also Figure 1.1). The change in title from ICIDH to ICF is consistent
with the shift away from a focus on the “consequence of disease” to “functioning
as a component of health” (Ustiin et al., 2003, p. 566).

Interactions between the components of ICF.

Health condition
(disorder or disease)

. ;

Body Functions and g  Activities <4——)p Participation

Structures

f 4 t
v ’

Environmental Personal
Factors Factors

From The International Classification of Functioning, Disability and Health (p. 18), by the World Health Orga-
nization, 2001, Geneva: Author. Copyright ©2001 by the World Health Organization. Reprinted with permis-
sion.
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Contemporary Conceptualization of Disability,
Health, and Functioning

The ICF defines disability as “an umbrella term for impairments, activity limita-
tions and participation restrictions. Functional limitations occur as a result of
the interaction between an individual (with a health condition) and that indi-
vidual's contextual factors (environmental and personal factors)” (WHO, 2001,
p. 17). Impairments, according to the ICE are the manifestations of dysfunction
in the body structures or functions. Etiology of dysfunction is not the focus of
the ICE but it is the focus of its sister classification, the ICD-10; the ICF does
not focus on the underlying pathology itself. Impairments do not necessarily
imply the presence of a disorder or disease but “represent a deviation from cer-
tain generally accepted population standards” of functioning (WHO, 2001, p. 12).
Determination of impairment is made by “those qualified to judge physical and
mental functioning according to these standards” (p. 12). Disability, then, re-
fers to “the outcome or result of a complex relationship between an individual’s
health condition and personal factors, and of the external factors that represent
the circumstances in which the individual lives” (WHO, 2001, p. 17). Disability is
meant to focus on the individual, societal, and body-related aspects of impair-
ments, activity limitations, and participation restrictions in the environment.

According to the ICF, the term health refers to components of health that are
typically a focus of health care professionals, for example, seeing, hearing, speak-
ing, remembering, learning, and walking. Further, the ICF delineates health-
related components of well-being that are not typically a focus of health care
systems, such as labor, education, employment, social interactions, and trans-
portation. The ICF was not designed to classify disability exclusively; it classifies
health and health-related states that make up a universe of well-being. The ICF
encourages flexibility to accommodate different conceptualizations of health
and health-related states (WHO, 2001). Its focus is on human functioning, and
the components of health make it universally applicable regardless of health
condition (Bickenbach, Chatterji, Badley, & Ustiin, 1999).

Within the ICE the term impairment (a problem with a body function or struc-
ture) was redefined as an activity limitation, and the term handicap was replaced
with the term participation restriction, meaning a problem an individual may ex-
perience in life situations due to environmental influence. Impairment here refers
to a significant variation from established statistical norms (i.e., as a deviation
from a population mean; WHO, 2001, p. 213). According to Leonardi et al. (2006),
“Impairments are interactions affecting the body; activity limitations are interac-
tions affecting individual’'s actions of behavior; participation restrictions are in-
teractions affecting person’s experience of life” (p. 1220). Disability, then, can be
conceptualized in terms of activity limitations and participation restrictions.

The ICF Conceptual Framework

The ICF describes the situation of the person being evaluated within an array
of health or health-related domains, which are practical and meaningful sets of
related physiological functions, anatomical structures, actions, tasks, or areas
of life within a given context. The ICF classifies both limitations in function-
ing and positive experiences with respect to bodily functions, activities, and
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participation in the environment (e.g., communicating, tending to personal hy-
giene, working, and studying; WHO, 2001).

The model of functioning proposed in the ICF suggests dynamic and recipro-
cal relationships between the various health-related conditions within the con-
text of environmental and personal factors. Both functioning and disability are
conceptualized within the dynamic interaction between health conditions and
contextual factors. Figure 1.1 provides an illustration of the components and in-
teractions that can be used to describe the relationship between disability and
functioning (WHO, 2001, p. 18).

ICF Structure

There are two versions of the ICF: the full version, which provides four lev-
els of classification detail, and the short version, which provides two levels of
classification. The units of classification are qualified with numeric codes that
specify the magnitude or extent of disability or function in a given category, or,
within the case of environment, the extent to which a factor in the environ-
ment is a facilitator or a barrier. Once someone becomes familiar with the basic
structure of the ICE, the user can search purposefully for information related to
health and functioning in different domains (Peterson, 2005). In addition to an
alphabetical index available in the hardcopy version of the ICE WHO created
an electronic version of the ICF that is searchable through the ICF browser or
CD-ROM (WHO, 2001).

The ICF is made up of two parts, each with two components. The first part
of the ICF describes the individual via Functioning and Disability, and the sec-
ond part addresses Contextual Factors. Respective components are further di-
vided into chapters that contain categories of function within a given domain of
health and health-related states.

Part 1: The Individual

Part 1 addresses the individual with respect to functioning and disability and
comprises two components. The Body component consists of two parallel classi-
fications: Body Functions and Body Structures. The second component, Activities
and Participation, covers domains of functioning from both an individual and
societal perspective.

The two components of functioning within the first part of the ICF can be ex-
pressed either as nonproblematic functioning or as disabilities (i.e., impairment,
activity limitation, or participation restriction) and are operationalized through
four separate but related qualifiers. Body functions and structures are inter-
preted through changes in physiological systems or anatomical structures, and
activities and participation are interpreted though capacity and performance.
These qualifiers are elaborated upon further in their respective sections.

Part 2: The Context

The second part of the ICF classification describes Contextual Factors through
two components: Environmental Factors and Personal Factors. Environmental
Factors are factors in the physical, social, or attitudinal world ranging from the



Professional Issues in the ICF Content

1 1 ICF Core Structure

Part 1: Part 2.
The Individual: Function and Disability Contextual Factors
Body Functions and Activities and Environmental Personal
Structures Participation Factors Factors

Note: The ICF is comprised of two parts, each with two components (WHO, 2001).
From ICF: International Classification of Functioning, Disability and Health, by the World Health Organiza-
tion, 2001. Geneva: Author.

immediate to more general environment. These factors are qualified as either
facilitating or hindering functioning. The second component, Personal Factors,
is not currently classified in the ICF due to the complex nature of social and
cultural variation (WHO, 2001). A summary of the ICF core structure is illus-
trated in Table 1.1.

Levels of Classification

Each ICF code is designed to be mutually exclusive. The classes and subclasses
reflect the various levels that make up the hierarchical order of the ICE with
more basic levels comprising all aspects of more detailed levels (WHQO, 2001).
Domains within the ICF are practical and meaningful sets of related physiologi-
cal functions (including psychological functions) and anatomical structures, as
well as actions, tasks, and areas of life described from bodily, individual, and so-
cietal perspectives that make up the different chapters within each component
of the ICF. Essential attributes of the domains (e.g., qualities, properties, and
relationships) are defined by both inclusions and exclusions.

The one-level classification of the ICF expands on the core structure: (1) the
Body Functions component contains eight chapters that address “physiologi-
cal functions of body systems (including psychological functions)” (WHO, 2001,
p. 12); (2) the Body Structures component contains eight chapters that parallel
the Body Functions component and deal with “anatomical parts of the body such
as organs, limbs, and their components” (p. 12); (3) the Activities and Participa-
tion component contains nine chapters, with Activities addressing “the execu-
tion of a task or action by an individual” and Participation addressing “involve-
ment in a life situation” (p. 14); and (4) the Environmental Factors component
contains five chapters focusing on “the physical, social, and attitudinal environ-
ment in which people live and conduct their lives” (p. 171), organized from the
immediate to more general environment. The categories of function for a given
domain begin at a general level of detail and expand to levels of greater detail.
The one-level classification is further illustrated in Table 1.2.

The two-level classification, the first branching level of the ICF, has specific
chapter headings. Alphanumeric codes begin with a letter (b for Body Functions,
s for Body Structures, d for Activities and Participation, and e for Environmental
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ICF: One-Level Classification

Components:  Body Functions Body Structures Activities and Environmental
Participation Factors
Code letter: b s d e
8 parallel chapters 9 chapters 5 chapters
Chapter 1 Mental functions Structures of the Learning and Products and
nervous system applying technology
knowledge
Chapter 2 Sensory functions The eye, ear, and General tasks and  Natural environment
and pain related structures demands and human-made
changes to
environment
Chapter 3 Voice and speech Structures involved = Communication Support and relation-
functions in voice and ships
speech
Chapter 4 Functions of the Structures of the Mobility Attitudes
cardiovascular, cardiovascular,
hematological, immunological,
immunological, and respiratory
and respiratory systems
systems
Chapter 5 Functions of Structures related Self-care Services, systems,
the digestive, to the diges- and policies
metabolic, tive, metabolic,
and endocrine and endocrine
systems systems
Chapter 6 Genitourinary and Structures related Domestic life
reproductive to the genitouri-
functions nary and repro-
ductive systems
Chapter 7 Neuromusculo- Structures related Interpersonal
skeletal and to movement interactions and
movement- relationships
related functions
Chapter 8 Functions of the Skin and related Major life areas
skin and related structures
structures
Chapter 9 Community, social,

and civic life

From ICF: International Classification of Functioning, Disability and Health, by the World Health Organiza-

tion, 2001. Geneva: Author.
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Factors) and a three-digit numeric classification indicating chapter and spe-
cific categories within each chapter. For example, the classification associated
with the psychological function of emotion is found in the first chapter of Body
Functions (its code begins with “b”) under the Specific mental function section,
called Emotional functions, or alphanumeric code b152 (WHO, 2001).

The more Detailed Classification with Definitions lists all categories within
the ICF along with their definitions, inclusions, and exclusions, providing speci-
ficity using four- and five-digit numeric codes. Examples of level of detail within
emotional functions could include Appropriateness of emotion (b1520), Regula-
tion of emotion (b1521), and Range of emotion (b1522). Code groups also offer
Other specified (e.g., b1528) and Unspecified (e.g., b1529) codes for functions not
detailed in the current classification (WHO, 2001). As units of classification be-
come more detailed, they share the attributes of the broader units above them.
For example, Range of emotion, b1522, shares the attributes of the higher level
of classification Emotional functions, b152.

Body Functions and Structures

The Body Functions and Structures component of the ICF comprises two clas-
sifications: physiological functions of body systems, or body functions (includ-
ing psychological functions); and anatomical parts of the body, or body struc-
tures (e.g., organs, limbs, and their components). They are separate but parallel
chapters (see Table 1.2). Within Body Functions, “hearing functions” has a
parallel structure within Body Structures of “ear and related structures.” Both
classifications are arranged according to the same body system taxonomy. The
criteria for impairment are the same for body functions and structures and are
classified according to (a) loss or lack, (b) reduction, (c) addition or excess, and
(d) deviation.

Impairments are further qualified in terms of severity. Codes have no mean-
ing without the use of qualifiers, which are one or more numbers indicated
after a multilevel code, separated by a decimal point (or separator), indicating
a magnitude or level of health for a given code. The Body Function component
uses a generic qualifier that addresses severity through values ranging from 0
through 4 indicating, respectively, “NO,” “MILD,” “MODERATE,” “SEVERE,” and
“COMPLETE" impairment (WHQO, 2001, p. 47). Relevant to all components of
the ICE qualifiers describe the extent of problems for a given code using this
same generic scale with slight modifications depending upon the component
qualified (i.e., substituting the term problem with “impairment” or “barrier” or
“facilitator” depending upon the context). See Table 1.3 for an example of the
ICF generic qualifiers.

The Body Structure component uses the generic qualifier as a first qualifier,
and a second qualifier to indicate the nature of the change in a body structure
as follows: 0 = no change in structure; 1 = total absence; 2 = partial absence; 3 =
additional part; 4 = aberrant dimensions; 5 = discontinuity; 6 = deviating posi-
tion; and 7 = qualitative changes in structure, including accumulation of fluid
(WHO, 2001, p. 105). A third qualifier indicates the location of impairment as
follows: 0 = more than one region; 1 = right; 2 = left; 3 = both sides; 4 = front; 5 =
back; 6 = proximal; and 7 = distal. All three qualifiers have a “not specified” (8)
and a “not applicable” (9) qualifier as appropriate.
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Generic Qualifiers

Qualitative Descriptors: impairment,

Code  Extent limitation, restriction, barrier Percentages*
xxxx.0  NO problem none, absent, negligible... 0-47%
xxxx.1 ~ MILD problem slight, low... 5-247%
xxxx.2 ~ MODERATE problem  medium, fair... 25-49%
xxxx.3  SEVERE problem high, extreme... 50-95%
xxxx.4  COMPLETE problem total... 96-100%

xxxx.8  not specified

xxxx.9  not applicable

* Percentages are to be calibrated in different domains with reference to relevant population standards as
percentiles. “Having a “problem” may mean an impairment, limitation, restriction, or barrier, depending on
the construct.” (WHO, 2001, p. 222) “xxxx” is an exemplar that stands for a given second-level domain num-
ber within the ICF classification code, which precedes the qualifier (Adapted from WHO, 2001, p. 22).

Activities and Participation, and Capacity and Performance

The second component under Functioning and Disability, which is Activities
and Participation, classifies nine domains of different aspects of functioning
from both individual and societal perspectives (see Table 1.2). In all instances,
the Body Functions and Structures component is intended to be used with the
Activities and Participation component.

Activity is defined as the execution of a task or action by an individual, such
as sitting, copying, calculating, or driving. Participation is involvement in a life
situation. As with the term impairment, Activity limitations and Participation
restrictions “are assessed against a generally accepted population standard” for
someone without a similar health condition (WHO, 2001, p. 15).

The ICF proposes four possible conceptualizations of the relationship be-
tween activities and participation. First, the user can code each category as ei-
ther an activity or participation issue, resulting in two mutually exclusive lists,
which is how Australia conceptualizes it in its clinical implementation manual
(see http://www.aihw.gov.au/disability/icf). Alternatively, one can use the do-
mains for both activity and participation simultaneously or as an overlapping
list, which is how the U.S. version of a clinical implementation manual in prog-
ress is proceeding (Reed et al., 2005; Threats & Worrall, 2004). Two other varia-
tions between separate and overlapping lists will not be discussed here, but are
referred to in Annex 3 of the ICF.

The domains of the Activities and Participation component are operation-
alized through the use of the qualifiers capacity and performance. The capacity
qualifier “describes an individual’s ability to execute a task or an action,” or more
specifically, “the highest probable level of functioning that a person may reach
in a given domain at a given moment” (WHO, 2001, p. 15). One must apply the
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capacity qualifier in the context of a ““uniform’ or ‘standard’ environment that
thus reflects the environmentally adjusted ability of the individual” (p. 15). In
order to make international comparisons, such environments have to be defined
similarly across countries. A heuristic for capacity could be what a person can do.

The performance qualifier describes “what a person does in his or her cur-
rent environment” (p. 15). Another way to describe this qualifier is as “involve-
ment in a life situation” or “the lived experience” of a person in the environment
(p. 15). A heuristic for performance could be what a person does do.

Differences between capacity and performance can be used to target dis-
crepancies in functioning and to formulate what could be done to an individ-
ual’s environment in order to maximize his or her ability and function and to
increase opportunity for full participation in society. The performance and ca-
pacity qualifiers are rated on the same 0 to 4 scale as the generic qualifier,
substituting the term difficulty for impairment. Performance and capacity can
be considered both with and without assistive devices or personal assistance,
forming four possible scenarios (performance with and without assistance, and
capacity with and without assistance).

Contextual Factors

Environmental factors (the physical, social, and attitudinal worlds) are classi-
fied within the ICF in terms of whether they facilitate or hinder functioning.
Environmental Factors are organized into three levels: the individual level (e.g.,
support network), the services level (e.g., vocational rehabilitation), and the cul-
tural/legal systems level (e.g., world views, laws). Table 1.2 lists the five chapters
of Environmental Factors.

Environmental factors are qualified on a scale not unlike the generic scale,
ranging from 0 to 4—NO to COMPLETE —substituting barrier or facilitator for
the impairment or problem in previously reviewed qualifiers. Positive environ-
mental support or facilitators are noted with a plus sign; barriers follow the
decimal point unaltered. One can use the Environmental Factors coding to de-
scribe an individual’s mobility within the community, whether they are able to
access public transit effectively to travel where needed (facilitator), or whether
the individual is reliant on others for transportation (barrier). Societal forces
can be captured through classification of the impact of prevailing attitudes to-
ward disability, which can either create barriers or facilitate inclusion of people
with disabilities.

The Personal Factors component of the ICF is currently defined by per-
sonal characteristics such as gender, race, age, fitness, religion, lifestyle, habits,
upbringing, coping styles, social background, education, profession, past and
current experience, overall behavior pattern and character, individual psycho-
logical assets, and other health conditions (WHO, 2001). It is clear that all of
these descriptors can impact health and functioning, and users are encouraged
to consider these issues qualitatively while classifying other areas of health
and functioning. Thus, while the ICF classifies aspects of human health and
some health-related components of well-being, it does not classify personal
circumstances such as socioeconomic status, race, gender, religion, or culture
that may restrict full participation in society for reasons not related to health.
The Personal Factors component within the conceptual framework of the ICE,
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while not currently classified, highlights the need to consider complex social
circumstances that may influence the information that is classified. Table 1.4
provides an overview of the many ICF concepts presented. Inspection of the
table highlights the positive aspects of health and functioning, including con-
cepts that are consistent with the medical model, reflecting the biopsychosocial
model that informs the ICF conceptual framework.

Overview of the ICF

classification of
the ICF)

Constructs

(Defined through
use of qualifiers
that modify the
extent or magni-
tude of function
or disability)

Positive Aspect

Negative Aspect

2. Body
Structures
Change in body

function
(physiological)
Change in body
structure
(anatomical)

Functioning

Capacity:
Executing tasks
in a standard
environment
(“can do”)

Performance:
Executing tasks
in the current
environment
(“does do”)

Functional and structural integrity

Activities
Participation
Disability
Impairment
Activity limitation

Participation restriction

Two Parts: Part 1: Functioning and Disability Part 2: Contextual Factors

(A dynamic

interaction)

Each part has two  Body Functions Activities and Environmental Personal

components: and Structures Participation Factors Factors

Domains 1. Body Func- Life areas (tasks, External influ- Internal influ-

(Contain the tions (including actions) ences on ences on
categories psycholt?gical flfncti.o.ning and functi.onin.g.
or units of functioning) disability and disability

Facilitating or hin-

dering impact
of features of
the physical,
social, and atti-
tudinal world

Facilitators

Barriers/

hindrances

Impact of
attributes of
the person

Not classified in
the ICF

Note: Units of classification are situations, not people (Adapted from WHO, 2001, p. 11).
From ICF: International Classification of Functioning, Disability and Health (p. 11), by the World Health Orga-
nization, 2001, Geneva: Author. Adapted with permission.
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Great interest has been expressed by a variety of stakeholders to further
develop this component of the ICF (e.g. Hurst, 2003; Institute of Medicine, 2007).
In its current iteration, these issues must be considered because they may af-
fect the outcome of a given health care intervention when classifying health
and functioning using the ICE. Much work remains to be done with respect to
incorporating the subjective and ipsative nature of an individual’s health, func-
tioning, and disability being classified through the ICF taxonomy.

BRIEF EXAMPLE OF THE GENERATION OF AN ICF CODE

A health care recipient has survived a motor vehicle accident in which
she lost her left arm at the elbow. An orthopedic surgeon or physia-
trist could begin to classify the patient’s health status with respect to
body structure using an ICF “s” code “Structures related to movement,”
specifically, s73018, “Structure of the forearm, other specified.” With the
structural focus established, the surgeon would further describe her
health status with the qualifier “COMPLETE impairment,” indicated by
adding the first qualifier code after a decimal point, “.4.” Because the
forearm is missing, the first qualifier would be followed by the second
qualifier “1” to indicate “total absence” of the forearm. A third qualifier
would be added to the ICF code to indicate the location of the absence
as “left” forearm, or the number 2. The complete code would be written
as s73018.412.

Related ICF codes would be generated to establish resultant func-
tioning (via the “b” codes of body functioning, which parallel the “s”
code, see Table 1.3), the person’s ability to be active and participate
in the environment (“d” codes of activities and participation, used in
tandem with the “s” and “b” codes), and the degree to which the en-
vironment presents as a facilitator or a barrier (via the “e” codes). As
described previously, each unique code generated is followed with a
qualifier to indicate level of severity if impairment exists. Finally, the
Personal Factors component of the ICF’s Contextual Factors, while not
currently classified but part of the ICF conceptual framework, reminds
us to consider unique individual circumstances and their impact on
overall health and functioning.

This brief example may suggest that coding with the ICF is quite
complex at first and requires appropriate guidance and training. See
the clinical implementation discussion later in this chapter for details
on appropriate training for effective use of the ICFE.

What kinds of issues would you imagine as a focus of clinical atten-
tion for this woman who is missing her left forearm? What other body
structures might become involved? How might her impairment limit
her capacity to perform within her social environment? What environ-
mental facilitators or barriers might be present?
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Impact of and Benefits of Using the ICF

The ICF has influenced many health care entities internationally. It is now in
use in several countries including the United States, Australia, Canada, and the
Netherlands (Bickenbach, 2003; Holloway, 2004, Peterson & Rosenthal, 2005b).
Canada adopted the ICF through the Canadian Institute for Health Informa-
tion, and the Australian Institute of Health and Welfare has applied the ICF to
its national data dictionaries (Madden, Choi, & Sykes, 2003). Work on the World
Health Survey, built upon the ICF conceptual framework, has been implemented
in 74 countries (Ustiin et al., 2003). In the United States, the ICF framework
had a direct impact on the scope of practice statement for the speech language
pathology profession (American Speech-Language-Hearing Association, 2004;
Threats, 2003) and has influenced activities related to data collection, framing
assessmentinterventions, measuring clinical research outcomes (Threats, 2002),
and investigating the role of communication in the quality of life (Threats &
Worrall, 2004).

Contemporary literature reviews addressing the ICF suggest that there is
a growing body of scholarship supporting the potential utility of the ICF (see
Bruyere, Van Looy, & Peterson, 2005; Peterson, 2005). Posited applications of the
ICF include:

1. The ICF can improve communication between different users, such as health
care workers, researchers, policy makers, and the public, including people
with disabilities” (WHO, 2001, p. 5).

2. The ICF provides the basis for a systematic coding scheme for global health
information systems.

3. Data from ICF-based systems can be used to identify facilitators and barriers
that affect the full participation of people with disabilities in society:.

4. Research using ICF structure may permit comparison of data across coun-
tries, health care disciplines, services, and time.

5. Data from the ICF can contribute to an international database of scientific
knowledge of health and health-related states, thus stimulating research on
the consequences of health conditions.

6. The ICF can be used to create informative profiles of an individual’s func-
tioning, disability, and health, and such data can enhance health care service
provision. (Reed et al., 2005)

Ustiin and associates (2003) predicted that “(t)he ICF will become the gen-
erally accepted framework to describe functioning in rehabilitation” (p. 567).

Future Directions in ICF Research and Practice

To date, the ICF has been used as a statistical tool for population studies and in
systems of information management; as a research tool to measure outcomes,
environmental factors, and quality of life; as a clinical tool in treatment plan-
ning, vocational assessment, and rehabilitation outcome evaluation; as a social
policy tool for social security planning, compensation systems development,
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MAPPING PARTICIPATION

Seekins, T, Ipsen, C., & Arnold, N. L. (2007). Using Ecological Momen-
tary Assessment to measure participation: A preliminary study. Reha-
bilitation Psychology, 52, 319-330.

Objective: Participation is a key outcome of rehabilitation and health
interventions, yet, there are fewer measures to assess it in community
settings than should be the case. The study developed a participation
measure (the Ecological Momentary Assessment: EMA) based on the
ICF and useful for assessing functioning in everyday settings.

Method: Five adults with mental health and neuromuscular conditions
receiving vocational rehabilitation services were participants. They
were all residents of a rural community. Participants used personal
data assistants (PDAs) with memory cards to record their activity at the
prompt of the PDA, which was programmed to allow for comprehensive
time sampling of participant activities over the day. Data were collected
over 7 weeks.

Results: The EMA was useful for mapping the level and quality of par-
ticipation in a variety of everyday settings. Participants reported greater
community engagement and personal fulfillment based on their self-
observations.

Conclusion: Participation in everyday settings can be reliably mea-
sured using tools that are time and context sensitive.

Questions:

1. How may self-observation influence data on participation by reha-
bilitation customers? Consider ways in which the reliability of data
from self-observations using PDAs can be enhanced.

2. What alternative methods to measure participation are possible?
How would they compare with the use of PDAs?

and policy design and implementation; as an educational tool in curriculum
design; and to raise awareness and take social action (Peterson & Kosciulek,
2005; WHO, 2001, p. 5).

The greatest contribution of the ICF to health care is the opportunity for
health care stakeholders, consumers, and providers, alike, to participate fully in
ongoing interdisciplinary cooperation to improve health care intervention tar-
geting, helping people with disabilities to maximize their personal achievement
and full participation in society. However, it is important to note that as a major
classification system, the ICF is in its nascent stages of development.
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Future research and implementation efforts with the ICF promise to:
(1) revolutionize the way stakeholders in health care delivery systems think
about and classify health, (2) improve the quality of health care for individuals
across the world, (3) generate innovative outcome-based research, and (4) in-
fluence culturally sensitive global health policy (Peterson & Rosenthal, 2005b;
Stucki, Ewert, & Cieza, 2003).

Linking ICF to Functional Outcome Measures

As advancement in medical technology has resulted in improved treatment of
acute medical conditions and longer life expectancy, the cost of medical care
over the average person’s lifetime has increased significantly (Jaet & McMahon,
1999; Peterson & Aguiar, 2004; Peterson & Elliott, in press; Tarvydas, Peterson, &
Michaelson, 2005). The managed care industry has forced health professionals
to be more outcomes-focused in their reports to third-party payers rather than
reporting only traditional diagnostic information. The ICF provides a system
to document functional outcomes that complement diagnostic information in
health classification efforts.

A variety of health care disciplines have focused on research that links the
ICF to commonly used clinical tests and health outcome measures. Research
has also focused on identifying ICF core sets for use by physicians, nurses, and
others in acute care to help maintain functioning early in the treatment process
(Stucki et al., 2005). ICF core sets are priority categories selected for their ap-
propriateness to address need in specific patient populations, and these core
sets have been developed for patients with cardiopulmonary, musculoskeletal,

ICF CORE SETS

The ICF comprises about 1,500 categories and is somewhat cumbersome
to use in everyday rehabilitation settings. To enhance the utility of the
ICF categories, ICF core sets have been developed for several health con-
ditions. ICF core sets have fewer categories that are also clinically most
relevant to the rehabilitation needs of patients or customers with par-
ticular health conditions. However, physicians, nurses, and other acute
care rehabilitation service providers were significantly less reliable and
confident in scoring the items that measured functioning in everyday
settings (Korner-Bitensky, Mayo, & Poznanski, 1990; Gurka et al., 1999;
Turner-Stokes, Nyein, Turner-Stokes, & Gatehouse, 1999), which com-
promised their ability to plan for discharge or to evaluate changes in pa-
tients or people with disabilities that predicted readiness for community
reintegration. ICF core sets would make the ICF more user-friendly, but
measurement problems with service providers require attention.

How would you enhance the reliable use of ICF core sets by a multi-
disciplinary rehabilitation team?
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and neurological conditions. The ICF core sets for these patient populations are
undergoing trials in Austria, Germany, and Switzerland. Similarly, ICF catego-
ries most relevant for evaluating the outcome of health resort programs have
been identified and are currently in use in several European countries and
Japan (Morita, Weigl, Schuh, & Stucki, 2006). Health resort programs are holiday
or respite destinations typically consisting of residential health spa and fitness
programming, often with both physical and spiritual components.

Theory Development

The ICF and its conceptual framework can be used to define concepts, build
constructs, hypothesize relationships, and propose new theories that will fur-
ther research and practice well into the 21st century (Bruyere & Peterson, 2005;
Bruyere, Van Looy, & Peterson, 2005; Peterson, 2005; WHO, 2001). However, the
conceptual framework of the ICF requires further study to establish construct-
related evidence for validity (e.g., can relationships between the proposed con-
structs be hypothesized and tested?) and criterion-related evidence for validity
(e.g., can these variables be used to predict health and health-related states?).As
data are collected relating various concepts within the model, researchers can
explore relationships and research causal links to inform future theory develop-
ment. For example, do differences between Activity (what a person can do) and
Participation (what a person does do) predict future health and functioning?

Mapping the ICF to Seminal Assessment Tools

Ongoing and future research efforts include mapping the ICF onto items within
ubiquitous and contemporary assessment and classification instruments in
health care (Stucki et al, 2003). The 2005 meeting of the North American Collabo-
rating Center (NACC) focused on efforts to map the ICF to other clinical assess-
ment, evaluation, and classification tools. Attendees represented seven different
countries working with the ICF. As these data are agglomerated, various health
care disciplines can create bridging texts and documents to facilitate the ICF’s
dissemination into their respective classification protocols. Within the area of
mental health, the Diagnostic and Statistical Manual of Mental Disorders (4th ed.,
textrev; DSM-IV-TR) is currently linked with the ICD-10 codes. Linking its sister-
classification, the ICE would provide classification of functioning within a mental
health context that moves beyond multiaxial diagnoses alone to descriptions of
health and health-related states (see previous example using depression).

Developing Instruments Based Upon the ICF

Item response theory holds great promise to convert the ICF into measurement
systems that individualize the assessment process, reduce respondent burden,
and increase measurement precision (Velozo, 2005). Professionals from the disci-
plines of rehabilitation psychology (DiCowden, 2005), nursing (Coenen, 2005; Har-
ris, 2005), occupational therapy (Velozo, 2005), and physical therapy (Brandt, 2005;
Mayo & McGill, 2005) have developed instruments and protocols based upon the
ICF model. For example, Velozo (2005) was awarded a National Institute on Disabil-
ity and Rehabilitation Research (NIDRR) field-initiated grant to develop a com-
puterized adaptive measurement system for the Activity dimension of the ICE.
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Medical Ontology Research

Olivier Bodenreider (2005), of the Lister Hill National Center for Biomedical
Communications, applied the ICF to the National Library of Medicine’s (NLM)
Unified Medical Language System (UMLS). The UMLS facilitates the develop-
ment of computer systems that work with the meaning of the language of bio-
medicine and health. The NLM produces and distributes the UMLS Knowledge
Sources (databases) and associated software tools (programs) for use by system
developers in building or enhancing electronic information systems that create,
process, retrieve, integrate, and aggregate biomedical and health data and in-
formation, as well as in informatics research (U.S. National Library of Medicine,
n.d., 1). Preliminary efforts have focused on mapping the ICF into the UMLS.
ICF concepts were associated with related terms within the UMLS so that in
the future the ICF could be cross-referenced with other information systems
that are already mapped to the UMLS. Previous UMLS initiatives were primar-
ily influenced by the medical model. The biopsychosocial approach embraced
by the ICF has challenged the UMLS to develop new categories to better reflect
functional information rather than diagnostic information alone.

Bioinformatics and Medical Informatics

The ICF can provide direction, consistency, and assurance to managing the ever-
increasing amount of medical information (Rock, 2005). Chute (2005) suggested
that the evolving knowledge base of medical information has outgrown our abil-
ity to consume it effectively and that systems like the ICF can help us to develop
shared semantics, vocabularies, and terminologies in a way that helps us to use
medical knowledge effectively when treating people in health care settings. For
example, common taxonomies used between psychiatry, neuropsychology, neu-
rology, physiatry, speech language pathology, occupational therapy, and physical
therapy may facilitate better coordination of subacute rehabilitation services
provided for people with traumatic brain injury. Chute suggested that while
informatics is a very complex area of research, measures and classifications of
functioning are the overall metric of organic well-being and, thus, important to
include in this evolving research area.

Savova, Harris, Pakhomov, and Chute (2005) presented a method of se-
mantic processing of a portion of the ICF (Self-Care), using Natural Language
Processing (NLP) techniques, or computational methods of processing infor-
mation to autocode text descriptions of health care scenarios. NLP is a subfield
of artificial intelligence and linguistics that studies the problems of automated
generation and understanding of natural human languages. While their study
suggested that some ambiguities existed within the ICF itself, overall, they were
able to use the Berkely FrameNet (FN), a computational lexicography resource,
to provide relevant and complete coverage for the ICF Self-Care domain.

ICF and Youth

During the ICIDH revision processes of the '90s, a task force was created to
specifically address using the ICIDH with children. Simeonsson et al. (2003)
attempted to incorporate the sensibilities needed when classifying youth who
are in constant developmental transition, resulting in the ICF-Youth (ICF-Y).
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Recent research suggests that the ICF and the ICD-10 can be used together as
a common language to document disability characteristics of children in early
interventions and in child service systems more generally (Simeonsson, Scar-
borough, & Hebbeler, 2006). There is need for more research on use of the ICF
with children.

Legal and Professional Issues of Clinical
Implementation of the ICF

According to Leonardi and associates (2006), in many countries the 2010 census
efforts, based upon the recommendation of the UN Population division, will
include queries regarding disability status. As national health and disability
surveys are established, they predict an increased attention on nonfatal health
care outcomes (such as disability associated with aging), necessitating common
agreement on the meaning of disability, health, and functioning, which can be
facilitated by the ICF’s “consistent and complete conceptualization of disability”
(p. 1220).

Research from the ICIDH field trials suggests that training and structured
guidance would be useful to future users of the classification system (Reed
et al., 2005). To date, most of the 191 member states who are encouraged to use
the ICF have lacked such guidance in its clinical implementation. In order to
facilitate implementation of the ICF in clinical settings in the United States and
allied member states, the American Psychological Association (APA) and WHO
formed a series of interdisciplinary team expert groups to develop The Proce-
dural Manual and Guide for the Standardized Application of the ICF: A Manual
for Health Professionals. While many have speculated on its date of completion
(Daw, 2002; Holloway, 2004; Peterson, 2005; Threats & Worrall, 2004), unantici-
pated coding issues have delayed its production.

A prototype manual for several ICF chapters was disseminated for field
testing (Holloway, 2004), and the results were used on subsequent iterations
of the manual. Most recently, the Environmental Factors, the newest addition to
the ICE received increased attention as the APA-coordinated effort progressed.
The size of the volume to date (over 800 pages) argues for exploring the utility
of using computerized and automated matching systems in employing the ICF
(Peterson & Rosenthal, 2005b; Reed et al., 2005). Once the Procedural Manual is
published, the guide can be used for training that promotes consistent coding.
Further, studies will need to be conducted that evaluate the clarity of the man-
ual, the utility of the manual in clinical practice, and ultimately, the application
of the ICF given the new implementation guidelines (Peterson & Rosenthal,
2005b; Reed et al., 2005).

Summary and Conclusion

Assessment is more usable and accurate within clearly specified domains of
disability, health, and functioning. The ICF provides a classification system for
disability, health, and functioning that would be common basis for locating as-
sessment needs and relating assessment findings from diverse sources to a
common framework. The ICF also provides a common language on disability,
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health, and functioning that would enhance the quality of treatment by multi-
disciplinary rehabilitation teams.

The ICF uses a universal, culturally sensitive, integrative, and interactive
model of health and functioning that is sensitive to psychosocial and environ-
mental aspects of health and disability and covers the entire lifespan of human
development (Bruyére & Peterson, 2005; Peterson & Kosciulek, 2005; Ustiin
et al., 2003; WHO, 2001). Its conceptual framework presents disability as an in-
teraction between impairment, functioning, and environment and can be used
to describe both how environmental factors are key to understanding disabil-
ity and how advocacy occurs through social change (Hurst, 2003; Peterson &
Rosenthal, 2005a). The ICF can be used to identify, mitigate, or remove societal
hindrances to the full participation of people with disabilities in mainstream
society (Peterson, 2005; Peterson & Rosenthal, 2005a; Scherer et al., 2004). As
the ICF is revised based on user evidence, the scope and precision of health
care’s conceptions of health, functioning, and disability based on that classifica-
tion system will be enhanced.
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Developmental
and Health
Assessment in
Rehabilitation
with the ICF

for Children
and Youth

Overview

Prior to 2001, there was no standard universal classification of dimensions of
health and human functioning for the field of rehabilitation. The World Health
Organization’s (WHO) 2001 International Classification of Functioning, Dis-
ability, and Health (ICF) provided the first standard taxonomic approach ap-
plicable to health and rehabilitation services for adults. A comparable universal
taxonomy for the corresponding fields of child habilitation, special education,
and early childhood intervention became available in 2007 with the publication
of the ICF version for Children and Youth (ICF-CY; WHO, 2007). It offers a new
way to conceptualize, implement, and document characteristics of children and
youth with disabilities and their environments. This chapter provides a brief
overview of the ICF-CY, describes its use as a resource in assessment of child
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health and development, and identifies specific issues in its application in as-
sessment practice.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Describe the main features of the ICF-CY and evaluate its contributions to
assessment practice;

2. Identify and describe sources of evidence for assigning ICF-CY codes to as-
sessment results; and

3. Apply scale values to the ICF-CY universal qualifier.

Introduction

The ICF was developed to provide a universal method and common language for
documenting dimensions of human health, functioning, and disability. However,
the 2001 ICF was not sufficiently comprehensive to include coverage of health
and functioning characteristics in children, particularly those displayed dur-
ing the very early years of childhood (Simeonsson, Leonardi, Bjérck-Akesson,
Hollenweger, & Lollar, 2003). In addition, the ICF did not meet the need for a
classification inclusive of children and youth (Simeonsson, Lollar, Hollowell, &
Adams, 2000). In contrast to the task of documenting functioning in adults,
documenting child characteristics can be more challenging in that the devel-
oping child is a “moving target,” manifesting rapid changes in physical, social,
and psychological functioning during the first 2 decades of life (Simeonsson,
2005). The development of the ICF-CY required expansion of the scope and
content of the ICF to encompass the developmental characteristics of children
and youth from birth through age 17. This age range parallels the age range for
defining childhood covered by another universal document, the United Nations
(UN) Convention on the Rights of the Child (UN, 1989).

Overview of Defining Features of the ICF-CY

The ICF-CY provides a classification system derived from the ICF. Thus, the
ICF-CY and the ICF’s organizational and structural features are consistent. Its
division of domains and hierarchical structure of chapters, blocks, and codes
are identical to that of the ICF. The ICF-CY's new features are found in the
expansion of content and increased specificity of detail. The ecological model
described by Bronfenbrenner and Ceci (1994), in which the child’s adaptation
during the developmental years is the product of the child’s ongoing interac-
tions with the environment over time, guided the addition of content. This devel-
opmental perspective was emphasized in the ICF-CY in two ways: through the
addition of content and through the expansion of the definition of the universal
qualifier. The universal qualifier is a scale value assigned to ICF-CY codes to
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quantify the extent of problems characterizing the body function or structure
and activity or participation of an individual. Further, the universal qualifier
also can be used to quantify the extent to which an environment constitutes a
barrier or facilitator for an individual’s functioning.

In keeping with the ICF’s taxonomical structure, new content was added
to the four ICF-CY domains using neutral terms such as adaptability (b1250)
in Body Functions and acquiring language (d133) in Activities and Participa-
tion. These additions to the ICF-CY codes reflect developmental aspects of body
functions and structures and activities and participation displayed by infants,
toddlers, children, or adolescents. The nature of children’s functioning and their
ongoing interactions with the environment are reflected in the ICF-CY codes
through the use of the 4, 5, and 6 character levels across the four domains (i.e.,
Body Functions, Body Structure, Activities and Participation, and Environmen-
tal Factors). For example, the code for basic interpersonal relationships (d710) is
documented by the letter d to indicate the domain of Activity and Participation,
7 as the chapter for interpersonal, and 10 to designate the basic nature of the re-
lationship. The expansion of content in the ICF-CY in many cases reflected the
addition of codes defining developmentally earlier forms of more mature levels
of functioning manifested later in the individual's life. For example, the addition
of the code learning to read (d140) is a precursor of the ICF code reading (d166).
As shown in Table 2.1, most new codes were added in the domain of Activities
and Participation and were made at the fifth character level, that is, a domain
code plus four digits. Although not constituting the addition of new codes, sub-
stantial modifications were made for codes in Body Functions and Structures
at the fifth character level to encompass characteristics of children. For exam-
ple, these additions and modifications resulted in a total of 1,658 classes in the
ICF-CY compared to 1,454 classes in the ICF.

The use of codes within the four ICF-CY domains provides the common
language for documenting limitations that may characterize a child in activities

Additions and Modifications to Content Defined

by the ICF-CY
Changes to
inclusion/ Newclassat Newclassat Newclassat Total new
exclusion criteria 4th character  5th character  6th character classes
Body Function 24 4 28 6 38
Body Structure 0 0 8 1 19
Activities & 75 14 128 17 159
Participation
Environmental 12 0 6 9 15
Factors
Total m 18 170 43 231




Professional Issues in the ICF Content

such as learning, moving, or interacting with others. The use of the code also
provides the basis for documenting the role of the environment in facilitating
or restricting the child’s functioning and development.

A developmental perspective also was emphasized by an expansion of the
definition of the universal qualifier to include the concept of developmental
delay. Use of the universal qualifier is required to record the presence and ex-
tent of impairments, limitations, restrictions, and environmental barriers ex-
perienced by an individual child. In the ICF-CY, the qualifier is defined by five
levels (0—4) with the first (0) indicating no impairment or difficulty and the last
(4) indicating complete impairment or difficulty.

The qualifier is universal in that it is applied to all codes across all domains
with the same meaning of severity. Expanding the definition of the universal
qualifier to include the concept of developmental delay was done to provide
the option of recording problems or difficulties as possible lags in maturation
or development rather than fixed impairments. Thus, a difficulty or problem
displayed by a child can be noted as a developmental concern without the nec-
essary implication that the difficulty or problem is permanent. The concept of
developmental delay is well established and widely used to define infants and
young children in need of early intervention and support in lieu of, or in con-
junction with, a formal diagnosis—for example, when defining eligibility under
the Individuals with Disabilities Education Improvement Act (U.S. Department
of Education, 2004).

The ICF-CY universal qualifier is applied by specifying the extent of a
problem or difficulty (i.e., to designate its severity) by using numerals from 0 to
4 following the decimal point for the code. When referencing the environmental
domain, the qualifier can be used to document environmental factors that may
be hindering functioning, health, and activities and participation. In this situ-
ation, the decimal is followed by a minus (-) sign and the numeric value of the
qualifier, thus signifying the relative strength of the barrier from no barrier (0)
to a complete barrier (4). The universal qualifier also can be used in a positive
manner to indicate the extent to which an environment may serve to facilitate
a child’s body function or activity or participation. Environmental factors that
have a facilitating role are coded by adding a plus (+) sign and the numeric
value of the qualifier. The application of the universal qualifier in coding as-
sessment data is described more fully later in this chapter.

Using the ICF-CY in Developmental
and Health Assessment

The domain framework and common language provided by the ICF-CY may
be used in various ways and for different purposes. The ICF-CY offers a wide
range of applications, including documenting clinical, administrative, and sur-
veillance data; health informatics; and policy and research information. Impor-
tantly, the ICF-CY can serve as a companion resource to the UN Convention on
the Rights of the Child (1989) to provide needed documentation of deprivation
of children’s rights in terms of access to services and support (Lansdown, 2000;
Simeonsson, Bjorck-Akesson, & Bairrao, 2006). With reference to assessment
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of child health, functioning, and development, the ICF-CY offers a conceptual
framework and a common terminology for recording problems displayed by
children and adolescents. The ICF-CY defines child health and health-related
components of well-being and contributing environmental factors. With refer-
ence to assessment in clinical practice and research, the ICF-CY can (a) offer
a framework for interdisciplinary assessment practice, (b) provide a system-
atic approach to assessment, and (c) yield data to profile child functioning and
clarify clinical diagnoses.

Framework for Interdisciplinary Assessment Practice

At a global level, the domain structure of the ICF-CY provides a useful frame-
work for interdisciplinary practice as suggested in the adapted ICF-CY model
shown in Figure 2.1. The common language of the ICF-CY addresses an impor-
tant problem in current interdisciplinary practice, namely, the use of discipline-
specific languages may restrict a holistic and integrated view of the child. The
comprehensive framework of ICF-CY domains changes the focus from clas-
sifying children on the basis of discipline-specific diagnoses to a dimensional
classification of functional characteristics. This distinction is important and is
consistent with a holistic and nonstigmatizing approach to disability. Thus, the
ICF-CY provides a framework for integrating interdisciplinary efforts on behalf

The ICF-CY: A unifying framework for interdisciplinary assessment practice.

Health Conditions —
(ICD, DSM dbx)
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of children with disabilities. Although the disciplinary activities of medicine, al-
lied health, nursing, psychology, and special education are likely to focus on dif-
ferent components of the ICF-CY model, all disciplines can share the common
language of the ICF in describing characteristics of the child and identifying
interventions and environmental supports.

In Sweden, the ICF-CY has been tested as a framework for habilitation
services for children and youth with disability provided by habilitation teams.
Habilitation teams are interdisciplinary and involve occupational therapists,
physiotherapists, physicians, psychologists, social workers, and special educa-
tors, among others. Results from these field trials show that professionals per-
ceive the use of the ICF-CY facilitates interdisciplinary communication and
collaborative goal setting (Ibragimova, Granlund, & Bjorck-Akesson, 2009; Pless,
Ibragimova, Adolfsson, Bjorck-Akesson, & Granlund, 2009).

ICF-CY and Systematic Approach to Assessment

The use of the underlying framework of domains of health and functioning in
the ICF-CY is important when conceptualizing policy and service applications.
However, the primary utility of the ICF-CY may rest on the description and sub-
sequent coding of information about the child’s functioning in the environmen-
tal contexts within which that child functions. To this end, coding applications of
clinical, research, and statistical data require matching characteristics of chil-
dren and their environments to ICF-CY codes closest to those characteristics.

With reference to assessment, the ICF-CY may be used to document im-
pairments, limitations, restrictions, and environmental barriers experienced by
a child. Implementation of the ICF-CY requires the application of the qualifier
to codes that indicate the severity of problems. The ICF-CY is a classification
tool, not a measurement tool. Thus, in reference to assessment, the ICF-CY may
be helpful by (a) defining the focus of assessment, (b) guiding the selection of
assessment evidence, and (c) coding the nature and extent of a disability. At the
most basic level, the practitioner must consider the purpose of conducting an
assessment prior to choosing measures, administering these tools, and then at-
tempting to interpret the results in a way that is meaningful for both the child
and for persons in their proximal environment in order to develop interven-
tions that meet the child’s needs.

Traditional assessment practices typically focus on assessment of defined
constructs (e.g., perception, memory, cognition, and self concept) that describe
a child’s daily functioning indirectly. In contrast, the ICF-CY provides the basis
for an assessment that focuses on universally displayed functions, activities,
and participation. Thus, the ICF-CY encourages practitioners to describe a
child’s daily functioning more directly and functionally. Its multidimensional
framework can be used to design assessments that encompass a broad domain
of interests (e.g., body function, structures, activities/participation, and envi-
ronmental factors). The ICF-CY also can be used as a model to help guide and
organize the practitioner’s thoughts about what information is needed and why.
This information then can be used to identify appropriate assessment tools that
yield data important in collaborative problem-solving methods.

The correspondence of assessment instruments with elements of the
ICF-CY can be in terms of a domain (e.g., Activities and Participation) or at the
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chapter level (e.g., General Tasks and Demands). Assessment results from spe-
cific subscales or variables are likely to correspond to particular ICF-CY codes
in order to document a particular function, activity, or form of participation.
Assessment may be more general when used for screening and more specific
when used for intervention and treatment planning and evaluation.

The match of assessment data to ICF-CY components will vary depend-
ing on the assessment purpose or goals. In the context of clinical, child ha-
bilitation, or special education settings, assessment data representing codes
from the Activity and Participation and Environmental Factors domains are
likely to be acquired in that they help document the reality of the child’s limi-
tations of everyday functioning in context. Assessment data related to the do-
mains of Body Functions and Body Structures also are likely to be acquired for
children who display acquired problems (e.g., traumatic brain injury), chronic
health conditions (e.g., Prader-Willy Syndrome), or neuromuscular disorders
(e.g., spina bifida; Simeonsson, McMillen, & Huntington, 2002). The nature
and extent of a child’s presenting difficulties will define and reflect the com-
prehensiveness of the developmental assessment and the scope of ICF-CY
codes. To this end, assessment planning is likely to prioritize those aspects
of the child’s functioning important for intervention planning and outcome
documentation.

This priority is consistent with a focus on the steps of the intervention cycle
in intervention planning (Simeonsson et al., 1996). Following the first step of
defining intervention expectations, the goal of assessment is described and the
child’s problems are explained. This leads to the steps of goal setting in an in-
dividualized intervention and implementation of services. The last step is an
evaluation of outcomes following a prescribed period of intervention. A cycle
designed to address the child’s next developmental goals then is initiated. Using
this framework, problems and goals often can be described in terms of Activi-
ties and Participation, while problem explanations may encompass information
from all ICF-CY components. The following vignette illustrates a preschool
child’s problems of social interaction and participation in class activities. Within
the framework of the ICF-CY, these problems reflect the influence of impair-
ments of body functions, limitations in performing activities, and experience of
environmental barriers on participation. Intervention methods occur externally
to the child and therefore need to be phrased in terms of the environmental
factors (Bjorck-Akesson & Granlund, 2004; Raghavendra, Bornman, Granlund, &
Bjorck-Akesson, 2007).

Vignette: Defining Intervention Expectations

Anna, a 5-year-old girl, attends a preschool. Its staff reports Anna spends almost
all her time alone or with staff. Anna plays functional games (e.g., pretend feeding
a doll) and with toys, yet she seldom is involved with other children in her play.
Anna’s speech is difficult to understand because of articulation problems and re-
stricted vocabulary. Her parents confirm these difficulties. Anna is referred to ha-
bilitation services by the preschool psychologist to define intervention priorities.
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As can be seen in the table, Anna’s problems are primarily identified within
the Activities and Participation component in terms of using spoken language;
engaging in conversation with peers in preschool; starting, sustaining, and end-
ing conversations; and lack of peer relations. Barriers in the environment include
peers’lack of attention and communication invitations to Anna as well as the pre-
school staff’s lack of knowledge about how to set up communicative temptations
involving peers. Parents and preschool staff agree on having Anna’s informal re-
lationship with peers as their long-term goal with objectives focusing on speak-
ing, starting conversations, and conversing with one person (peer). Intervention
methods are defined in terms of environmental factors and include using iconic
symbols and preschool walls (e 125) to augment spoken messages and providing
training material regarding communication to staff and parents (e 1300) to change
communicative responsiveness of communication partners. These training mate-
rials are to be used to train staff (e 330) in setting up communicative temptations
involving peers and to train peers (e 325) in adjusting their conversation to Anna.
In addition, Anna is provided with a personal assistant (e 340) at preschool.

TABLE: Assessment and intervention planning for Anna

Steps in Body function/ Activity and
intervention cycle Body structure participation Environment
Assessment: prob- b 16710 Mental func- d 330 speaking e 325 Peers

lem description &
explanation

Identification of
intervention plan
& goals

Implementing
intervention

Evaluating
intervention
outcomes

tions of language, ex-
pression of language

b 1400 Sustaining
attention

b 1402 Dividing
attention,

b 1403 Sharing atten-
tion

b 16710 Mental func-
tions of language

b 7356 Muscle tone of
all body

d 3500-3504 conversa-
tion

d 7504 Informal rela-
tionships with peers

d 330 speaking

d 3500-3504 Conversa-
tion

d 330 Speaking

d 3500 Starting
conversation,

d 3503 Conversing
with one person

d 7504 Informal rela-
tionships with peers

Above codes on com-
munication and social
relationships

e 330 People in
positions of
authority, e.g.
teachers

e 125 Products and
technology for
communication

e 1300 Products
and technology
for education

e 325 Peers

e 330 Teachers

e 340 Personal
assistant
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Questions

1. What specific interventions could staff be trained in to support Anna in her school
adjustment? How would those interventions map onto the ICF framework?

2. What other evidence would be needed for a maximally responsive intervention
with Anna? Explain your answer.

Table 2.2 summarizes an approach that may be useful when using the
ICF-CY to guide assessments of children’s functioning in their primary envi-
ronments (e.g., home, school, and community). First, the practitioner identifies
the purpose of assessment. In the context of this chapter, the purpose is likely
to focus on an assessment of key dimensions of functioning with the goal to
(a) document the nature and extent of limitations or disability, (b) confirm a
diagnosis, (c) identify priorities for intervention, and/or (d) provide evidence
of intervention outcome. A second step is to identify assessment methods that
can provide evidence of the specific aspect of functioning. A related third step
is to match, as closely as possible, the best available scale of quantification to
the universal qualifier.

To this end, successive steps can be followed to address six broad assess-
ment questions: (a) How does the child’s mind and body function? (b) How does
the child learn? (c) How does the child respond/adapt to situational demands?
(d) What is the nature of the child’s independence? (e) What is the nature and
level of the child’s participation? (f) What barriers or facilitators impact func-
tioning in the child’s primary environments? Codes from the domains of Body
Function and Body Structures are likely to be central to the first two questions,
whereas codes from the Activities and Participation and Environmental Factors
domains relate to the remaining questions focused on the child’s functioning
and participation.

Identifying Sources of Evidence

Applications of the ICF-CY to document child functioning and disability re-
quire assessment data to determine the values of the universal qualifier. In ad-
dition, an assessment of how the environment impacts the child’s functioning
is important. Compared to more limited assessments, comprehensive assess-
ments are likely to yield information that can be used for developing interven-
tions that will meet the child’s needs. The ICF-CY provides a useful framework
for organizing information typically provided by a comprehensive assessment
(e.g., by matching assessment goals related to a child’s mobility to the Activities
and Participation component of Mobility [chapter 4] to the block level of walk-
ing and moving [d-450-469] and to the specific code of moving around using
equipment [d465]).

The ICF-CY framework can serve the following three important purposes:
to encourage practitioners to consider the relevance of the desired informa-
tion, to encourage practitioners to consider if the desired information is rel-
evant to the development of subsequent interventions, and to help practitioners
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Identifying Sources of Evidence for Documenting

ICF-CY Codes

Step 1: Defining the purpose
of assessment with reference
to key ICF-CY content

Step 2: Representative
forms of assessment
for obtaining evidence

Step 3: Quantification
and coding with the
universal qualifier

a) How does the child’s mind
and body function?
BF Chapters 1-8
BS Chapters 1-8

b) How does the child learn?
-BF Chapter 1: Mental Functions
-A/P Chapters 1, 3: Learning
and Applying Knowledge;
Communication

c) How does the child respond/
adapt to situational demands?
-A/P Chapter 2: General Tasks
and Demands

d) What characterizes the child’s
independence?
-A/P Chapters 4, 5, 6: Mobility,
Self-Care, Domestic Life

e) What is the nature and level
of the child’s participation?
-A/P Chapters 7, 8, 9:
Interpersonal Interactions
and Relationships, Major Life
Areas; Community, Social
and Civic Life

- Standardized and criterion-
referenced measures of
cognition, perception,
attention, sensation

- Tests of vision and audition

- Physical measurement

- Laboratory measures

- Standardized and criterion-
referenced measures
of learning, communication,
academic achievement

- Problem-solving tasks

- Observations of learning
context

- Self-, teacher-, parent-report
of functioning

- Problem-solving tasks

- Observations within everyday
situations

- Self-, teacher-, parent-report
of functioning

- Artifacts

- Normative and criterion-
referenced measures
of mobility, adaptive
and independent behavior
Self-, teacher-, parent-report
of independent functioning

- Observation of daily tasks and
activities

- Normative and criterion-
referenced measures
of social relationships
and behavior

- Self-, teacher-, parent-report
of participation

- Official records from schools,
etc.

- Observation

- Standard scores

- Percentile scores and ranks

- Descriptive terms

- Ratings based on clinical
judgment

- Standard scores

- Percentile scores and ranks

- Description

- Ratings based on clinical
judgment

- Standard scores

- Percentile scores and ranks

- Description

- Ratings based on clinical
judgment

- Standard scores

- Percentile scores and ranks

- Description

- Ratings based on clinical
judgment

-Standard scores

-Percentile scores and ranks

-Description

-Ratings based on clinical
judgment
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Identifying Sources of Evidence for Documenting
ICF-CY Codes — Continued

2.7

Step 1: Defining the purpose
of assessment with reference
to key ICF-CY content

Step 2: Representative
forms of assessment
for obtaining evidence

Step 3: Quantification
and coding with the
universal qualifier

- Standard scores
- Percentile scores and ranks

- Normative and criterion-
referenced measures

f) What barriers/facilitators impact
functioning in the child’s primary

environments? of physical, social, - Description
-EF Chapters 1-5: Products & and attitudinal environments - Ratings based on clinical
Technology: Natural - Self-, teacher-, parent-report judgment

Environment/Human-Made
Changes; Support and
Relationships; Attitudes;
Services, Systems, Policies

of environment

- Observation of person/envi-
ronment interaction

- Photographic, audio, & video

documentation

Note: BF = Body Functions, BS= Body Structures, A/P = Activity and Participation, EF = Environmental Factors

organize and execute collaboratively based interventions that include the child,
those responsible for the child’s welfare, professionals, and other key infor-
mants in the child’s proximal environment.

Practitioners must identify the form of assessment that will provide evi-
dence to match ICF-CY elements at the level of chapters or codes. Assessment
instruments and methods should yield data that correspond to the information
needed and should not be selected simply due to convenience or their avail-
ability. To this end, evidence can take a number of forms, including observation;
artifacts; criterion referenced tools; data-based measures; and judgments from
clinicians, caregivers, and the person herself/himself. Table 2.2 identifies forms
of evidence relative to the kind of data needed to document ICF-CY codes. The
instruments and methods that can be matched to these forms of evidence vary
widely. The choice of specific assessment tools or methods will depend on the
nature and level of evidence needed. The match between data and the ICF-CY
codes may be more difficult and inconsistent in that existing measures were not
developed within an ICF-CY framework.

Information obtained from observations, interviews, and behavioral mea-
sures completed by children, those responsible for their welfare and care (e.g.,
parents, teachers), or peers may be aligned closely with the ICF-CY codes. Ar-
tifacts (e.g., drawings, completed school assignments or reports, and school
records of academic performance) may provide data needed in a number of
chapters in the Activities and Participation domain, including those on learning,
general tasks and demands, and communication. Other useful sources for ICF-
CY-related data include clinical judgment of professionals as well as indices
commonly obtained in health and developmental assessments (e.g., measures of
auditory and visual acuity, height and weight, and body mass index [BMI]) —the
latter to document representative ICF-CY body functions. Criterion-referenced
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instruments can yield evidence with face validity, and norm-referenced mea-
sures offer evidence with known reliability and validity. However, as noted pre-
viously, the match between data and the ICF-CY codes may be difficult and
inconsistent because existing measures were not developed within an ICF-CY
framework. Thus, the development of measures that correspond closer to the
ICF-CY codes is an important priority.

Coding Functional Limitations and Disability

ICF-CY universal qualifiers are used to specify the severity of the delays, im-
pairments, limitations, or restrictions displayed by the child. The terms defining
the universal qualifier and associated percentage values proposed to quantify
the extent of the problem or difficulty are presented in the first few rows of
Table 2.3. The universal qualifier can be used to document the extent to which
the environment is a facilitator or barrier to the child’s functioning. Assignment
of values 0 to 4 of the universal qualifier requires evidence based on subjective
or objective assessment. The ICF-CY definition for levels of severity reported
in terms of incremental amounts of a problem or disorder from 0% to 100% does
not readily correspond to the conceptualization of severity in many informal
and standardized measures. Instead, levels of severity based on clinical judg-
ment and assessment measures often are conceptualized in terms of decreasing
levels of typical functioning—from no problem (0) to successively higher levels
of reduced functioning (e.g., 1, 2, 3, and 4). In this context, assignment of values
for the universal qualifier may differ depending on how severity is operational-
ized in particular assessment methods or tools.

Table 2.3 summarizes some ways in which levels of severity are defined
and could be used to match the levels defined by the ICF-CY universal quali-
fier. Although the correspondence between levels of the universal qualifier and
assessed levels of severity may be less than exact, the different forms of quan-
tification illustrated in the table may serve as a useful reference. The need to
clarify the universal qualifier may be related to different applications as de-
scribed by Okawa, Ueda, Shuto, and Mizoguchi (2008) with reference to data
from population surveys.

Thus, when evidence for coding ICF-CY content is obtained following data
collection, assignment of universal qualifiers is likely to occur through clinical
judgment. As referenced in Table 2.3, clinical judgment is likely to be based on
an ordinal scale that corresponds to mild, moderate, severe, or profound de-
viations from a typical or normal state of functioning. Clinical judgment of se-
verity may be relatively straightforward for some characteristics (e.g., walking,
speech, or aspects of self-care) and may be more difficult for many characteris-
tics in the domains of Body Functions and Activities and Participation. Attempts
to define and measure participation are ongoing issues of discussion. The use of
criterion-referenced instruments as the source of evidence for coding ICF-CY
content may provide summary data from which a relative level of severity may
be derived for the child’s behavior. Criterion-referenced instruments also may
yield qualitative data that can be matched to corresponding values of the uni-
versal qualifier.

Norm-referenced measures generally report quantified data in terms of
severity levels through percentiles and standard scores. As noted in Table 2.2,



ICF for Children and Youth

Operationalizing Levels of Severity for Assessment Data

in the Application of the ICF-CY Universal Qualifier

1 2 3 4
Universal qualifier 0 Mild Moderate Severe  Complete
(ICF-CY, p. 21) No problem problem problem problem  problem
Percentage of problem 0-4% 5-24% 25-49% 50-95% 96-100%
(ICF-CY, p. 21)
Quantifying words (none, absent, (slight, low)  (medium, fair) (high) (total)
(ICF-CY. p. 21) negligible)
Descriptive terms for average and slightly moderately very low extremely
use in self-report, above below low low
by key respondents, average
or in quantification
of artifacts or
common indices
Clinical judgment No difference or  Slight Moderate Serious Extreme
limitation for difference difference difference  difference
age, gender, or limitation or limitation or limita- or limita-
or context tion tion
Standard Score 86+ 71-85 56-70 41-55 <40
example, where
Mean =100, SD =
15 SS points
Scaled Score example, >7 5-7 2-4 1 <1
where Mean =10,
SD = 3 scaled points
T-Scores (mean =50, > 41 31-40 21-30 11-20 0-10
SD=10)
Percentile Ranks ( may >23 11-23 4-11 1-4 <1
vary from test to test)
Standard deviation units 0. +SDs -1to-2 -2t0-3 -3to-4 >4
below the mean

these data can be matched to levels of the ICF-CY universal qualifier. Informa-
tion on the relative frequency of an observed or assessed characteristic can
be used to assign a qualifier value for severity. For example, height or weight
charts or their combination, such as BM]I, for defined ages provide information
about an individual's relative place in the distribution. Percentile values below
specified levels (e.g., <5%, <1%) can be set to correspond to severity levels of the
universal qualifier. For example, when BMI values are used as reference for
Growth Maintenance (b560) in the domain of Body Functions, the percentile
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One means for providing evidence suggested in this chapteris to use ex-
isting assessment instruments (norm-referenced, criterion-referenced,
or standardized instruments). Their use in an ICF-CY model requires
ICF-CY codes to be informed by data at the item level. Several research
studies have used such an approach to investigate the utility of existing
instruments in describing child functioning in light of the ICF model
(e.g., Ostensjo, Bjorbaekmo, Carlberg, & Vgllestad, 2006).

This research has identified difficulties in linking data from exist-
ing instruments to ICF or ICF-CY codes. Research has identified the
need to link item data, not subtest or total score data, to ICF-CY chap-
ters. Almost all instruments contain items that can be linked with sev-
eral different ICF-CY codes. Some can be linked with different ICF-CY
chapters. Additionally, an in-depth understanding of the aim of specific
items in the original instrument is needed to be able to assign the best
fitting ICF-CY codes. Cieza et al. (2005) have developed rules for how
items from existing instruments can be linked to ICF codes.

Questions:

1. What does “linking” refer to in the context of the ICF-related instru-
ment development?

2. What are the relative advantages of linking at the item, rather than
subtest or total score level, when developing instruments to map the
ICF framework?

3. Explain why items from existing measures could be linked to several
ICF-CY codes?

4. Why is in-depth understanding of the original instrument important
to assigning items to ICY-CY codes?

value of > 96 could be set to correspond to the severe level (3) of the universal
qualifier resulting in the code of b560.3.

Standardized tests represent a hallmark of assessment in rehabilitation
and habilitation. Various standardized measures are available to assess the
child’s physical, psychological, social, and educational status and can provide
a range of subtest and composite scores that are useful when defining level
of severity of functioning. Scores from standardized tests provide important
data to use when assigning values to the universal qualifier. Thus, data from
standardized measures can serve a useful purpose when utilized properly and
their limitations are recognized. In any application of the ICF-CY, the man-
ner in which data relate to the universal qualifier needs to be specified. This
is necessary because the percentage values for the universal qualifier in the
ICF-CY are conceptualized in terms of increasing levels of a problem, rang-
ing from a state of no problem to a complete problem. This formulation of the
universal qualifier contrasts with the conceptualization of problem severity
in most population-based measures, in which severity levels are defined by
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decreasing levels from a state of full functioning to progressively lesser levels
of typical functioning.

Within this conceptualization of problem severity, standard scores may be
assigned to levels of severity of the universal qualifier (Table 2.3). The proto-
type application of standard scores to the severity levels of mild, moderate,
severe, and profound is found in the concept of mental retardation based on
results obtained from tests of intelligence and adaptive behavior. For exam-
ple, the Diagnostic and Statistical Manual of Mental Disorders, fourth edition
(DSM-IV; American Psychiatric Association [APA], 1994) defines mild mental
retardation, in part, by IQs falling in the range between 70 to 50-55 (i.e., 2 to 3
standard deviations below the mean). Ranges of IQs at moderate, severe, and
profound levels of mental retardation would correspond to successively lower
standard deviation units below the mean. However, when documenting cogni-
tive limitations in the ICF-CY, a detailed approach that defines limitations in
terms of one or more specific cognitive functions should be followed rather than
reliance on a single summary index score (e.g., an IQ; Simeonsson, Granlund &
Bjorck-Akesson, 2006).

Although an official formulation for assigning standardized scores for the
universal qualifier has not been established, methods that define levels of se-
verity in terms of standard deviation units from the mean would seem to pro-
vide a useful approach to convey the relative levels of severity when evidence is
drawn from standardized measures. Given the levels of the universal qualifier
as defined in the ICF-CY, one method could be to set mild, moderate, severe, and
extreme (i.e., profound) levels to corresponding standard deviation units below
the mean for values between 1 to 2, 2 to 3, 3 to 4, and > 4 for applicable stan-
dardized measures. However, any use of this and other methods to assign levels
for the universal qualifier described in Table 2.3 should be accompanied by
documentation of how the values are set to correspond to respective universal
qualifier levels. This is essential to ensure proper interpretation of the meaning
of ICF-CY codes in terms of the extent of limitation or disability.

ICF-CY Applications

Indicators and Profiles of Child Functioning

The ICF-CY model can contribute to clinical practice by providing a profile of
ICF-CY codes to portray the child’s functional limitations. The purpose of the
ICF is not to classify individuals on the basis of a diagnosis, but rather to clas-
sify their health status and acknowledge the impairments of body function or
structure and activity limitations or participation restrictions they may experi-
ence. This distinction between classifying individuals on the basis of diagnoses
and classifying them based on their health and functioning is in keeping with a
holistic and nonstigmatizing approach to disability determination, intervention,
and evaluation. ICF-CY codes can be used to document a single problem or a
profile of limitations that help define a child’s health and functioning difficul-
ties. In addition, environmental factors that represent barriers to functioning
and performance of activities can be identified. Codes for the four domains of
the ICF-CY (i.e., Body Function, Body Structure, Activities and Participation,



Professional Issues in the ICF Content

and Environmental Factors) emphasize that disability is not one-dimensional
and instead is manifested in different ways and across different domains among
children.

Assessment framed within the ICF-CY encourages direct involvement of
children and youth as well as their parents and caregivers in defining personal
functioning. The functional language of the ICF-CY lends itself to assessment
approaches for engaging children in describing their thoughts and feelings of
their health and development. Children as young as age 5 may be able to de-
scribe well-being using words that reflect activity and participation (Almqvist,
Hallnads, Stefansson, & Granlund, 2006). However, when describing illness, they
may use words that refer to body functions.

Classifying different manifestations of disability with applicable codes
from the four domains can generate profiles of codes and accompanying qual-
ifiers that document the nature and extent of a child’s impairments, activity
limitations, and participation restrictions. Such profiles reflect intraindividual
characteristics that can help define needs unique to each child as well as envi-
ronmental factors that may facilitate or hinder the child’s functioning.

Clarification of Clinical Diagnoses and Comorbidity

The derivation of diagnoses in clinical practice (e.g., for autism or attention
deficit hyperactivity disorder) typically is based on evidence of the presence of
a defined number of symptoms within a broader set of symptoms. For example,
the DSM-IV (APA, 1994) diagnosis of autistic disorder (299.0) specifies criteria
of: (1) a combination of impairments in the three domains of social function,
communication, and atypical behavior; (2) delayed or abnormal functioning evi-
dent before age three; and (3) the exclusion of other disorders. Although these
criteria are used to establish the diagnosis of autism in clinical practice and
research, the idiosyncratic expression and/or possible combinations of symp-
toms that provide evidence for impairment in the three domains contribute
to variability in children with this diagnosis because the diagnosis of autism
can be based on different combinations involving two or more impairments of
social function—one or more in communication and one or more in atypical/
repetitive behavior. Different combinations of impairments will be associated
with children presenting with different expressions and severity of problems.
To this end, ICF-CY codes can be used to describe functional characteristics
that illustrate the individuality of the child. In this way, the use of ICF-CY codes
can clarify clinical diagnoses by differentiating the presenting characteristics of
children who share the same diagnosis.

Table 2.4 presents information on two children who share the clinical diag-
nosis of autism yet present with different functional limitations and thus with
implications for different intervention priorities. The profiling of functional
characteristics has the advantage of reflecting problems of current functioning
that have direct significance for intervention. Profiles of functional characteris-
tics may change following subsequent assessments, whereas clinical diagnoses
often remain permanent and fail to convey information with implications for
immediate intervention.

The ICF-CY also may be used to address the problem of comorbidity in the
assignment of multiple diagnoses to document presenting symptoms. In this
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Profiles of ICF-CY Codes to Clarify the Diagnosis

of Autism in Two Children

Child A Child B
e b1142.3 orientation to person e b1142.3 orientation to person
e b120.2 general cognitive functions e b144.2 memory functions
e d310.3 communicating e d1600.2 attending to touch, face,
e d510.2 self care and voice
e d710.3 interpersonal interactions e d130.3 copying
e Stereotyped movements e d310.3 communicating
e Severe mental retardation e d330.3 speaking
e Moderate Mental Retardation
¢ Fragile X-syndrome

regard, the use of ICF-CY codes may clarify both “successive” and “concurrent”
comorbidity by displaying profiles of children’s functional limitations without
making assumptions about the existence of separate and unique diagnosable
conditions (Knapp & Jensen, 2006). This application is illustrated in Table 2.4
for child B, who presents with the diagnoses of autism, mental retardation, and
Fragile-X syndrome, yet for whom an integrated profile of ICF-CY codes de-
scribes the individuality of this child.

Continuing Issues in the Implementation of the ICF-CY

The dissemination of the ICF has contributed to a rapid growth of applica-
tions in fields such as nursing, physical medicine, rehabilitation, and psychol-
ogy (Institute of Medicine, 2007; Mueller, Boldt, Grill, Strobl, & Stucki, 2008; Reed
et al., 2005; Stucki & Grimby, 2004; Walsh, 2004). The availability of the ICF-CY is
likely to result in similar expanded applications in policy, practice, and research
involving children and youth (Lollar & Simeonsson, 2005; Simeonsson et al.,,
2003). The development of “core sets” in physical medicine has promoted ways
to document chronic health conditions such as osteoarthritis, diabetes mellitus,
depression, or stroke (Cieza et al., 2006). Core sets have been defined as “a list
of ICF categories that includes as few categories as possible to be practical, but
as many as necessary to be sufficiently comprehensive to describe in a compre-
hensive assessment, the typical spectrum of problems in functioning of patients
with a specific condition” (Cieza et al., 2004, pp. 9-11).

Initially, practitioners typically describe the ICF-CY as too comprehensive
and complex for practical use. Nevertheless, the approach of deriving a lim-
ited set of ICF codes to define key functional characteristics of specific health
conditions has relevance for ICF-CY-guided assessment. For example, “de-
velopmental” core sets could be derived for specified age groups, or “service”
core sets could define child characteristics related to service settings (e.g., early
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intervention, special education, mental health, vocational rehabilitation). Such
core sets could be used to define eligibility as well as to match child needs to
services and supports. Core sets also are important for facilitating the inclusion
of ICF-CY in clinical practices and may provide a way to facilitate adoption and
use of this model (Pless et al., submitted).

The view of children’s disabilities as variations of human functioning rather
than diagnosed disorders is consistent with parallel efforts of viewing children
with chronic health conditions in a noncategorical framework (Stein & Silver,
1999, 2002). The focus on classification of functioning and the dimensional
approach of the ICF-CY are consistent with emerging trends in child health,
habilitation, and special education (Florian et al., 2006; Simeonsson, Simeons-
son, & Hollenweger, 2008).

The ICF-CY’s emphasis on documenting the impact of environment factors
has important implications for children with disabilities. For example, contin-
ued advances in assistive technology hold promise for enhancing children’s re-
sponses to assessment as well as facilitating their engagement in activities and
participation in everyday life. Assessment approaches that match functional
problems in thinking, remembering, and learning with assistive technology is
an important dimension of rehabilitation (Scherer, 2005). The development of
measures sensitive to environmental factors in the ICF-CY should be compat-
ible with the universal classification system defined by the International Orga-
nization for Standardization (ISO) 9999:2007 (ISO, 2007). Furthermore, attempts
to engineer the physical and social environments in the form of universal de-
sign are likely to result in expanded opportunities for children to become more
independent and to attain higher levels of achievement. Measures that identify
environmental factors that influence children’s functioning and performance in
daily life settings, as well as those that engage the child directly as a respondent,
are developmental priorities (Lollar, Simeonsson, & Nanda, 2000). The develop-
ment of measures that assess personal support and relationships, as well as
attitudes of people in the environment that impact interventions focused on
the social environment, may be especially important (Zakirova-Engstrand, &
Granlund, submitted).

Summary

The ICF-CY is a new taxonomy that offers a universal language of functioning,
disability, and health for children and youth. It provides a structure for inter-
disciplinary collaboration in assessment and is compatible with existing prac-
tices and approaches to assessment. This chapter has presented an approach
for understanding how to use the ICF-CY in the assessment of children’s health,
development, and well-being. This approach incorporates various assessment
methods and data sources as well as a way to conceptualize how the information
from an assessment reflects a profile of a child or youth's functioning within a
child-environment interaction perspective. The common language of the ICF-
CY can facilitate the match between children’s needs and environmentally-
based resources, thereby enhancing their experiences and contributing to a
fuller realization of their potential.



ICF for Children and Youth

References

Almgvist, L., Hallnds, P, Stefansson, M., & Granlund, M. (2006). I can play— Young children’s
perceptions of health. Pediatric Rehabilitation, 9(3), 275-284.

American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders
(4th ed.). Washington, DC: Author.

ijrck—Akesson, E., & Granlund, M. (2004) Early intervention in Sweden—A developmental
systems perspective. In M. Guralnick (Ed.), A developmental systems approach to early
intervention (pp. 571-591). Baltimore, MD: Brookes Publishing.

Bronfenbrenner, U, & Ceci, S. J. (1994). Nature-nurture reconceptualized in developmental
perspective: A bioecological model. Psychol. Rev., 101(4), 568-586.

Cieza, A., Ewert, T., Ustiin, T. B., Chatterji, S., Kostanjsek, N., & Stucki, G. (2004). Development
of ICF core sets for patients with chronic conditions. Journal of Rehabilitation Medicine
44(suppl.), 9-11.

Cieza, A., Geyh, S., Chatterji, S., Kostanjsek, N., Ustiin, B., & Stucki, G. (2005). ICF linking rules:
An update based on lessons learned. Journal of Rehabilitation Medicine, 37, 212-218.
Cieza, A., Geyh, S., Chatterji, S., Kostanjsek, N., Ustiin, B. T,, & Stucki, G. (2006). Identification
of candidate categories of the International Classification of Functioning Disability and
Health (ICF) for a Generic Core Set based on regression modeling. BMC Medical Research

Methodology, 6, 36-52.

Florian, L., Hollenweger, J., Simeonsson, R. J., Wedell, K., Ridell, S., Terzi, L., et al. (2006). Cross-
cultural perspectives on the classification of children with disabilities: Issues in the clas-
sification of children with disabilities. Part I. Journal of Special Education, 40(1), 36-45.

Ibragimova, N., Granlund, M., & Bjorck-Akesson, E. (2009). Field trial of ICF version for chil-
dren and youth (ICF-CY) in habilitation services for children and youth in Sweden: devel-
opmental issues and clinical use. Developmental Neurorehabilitation, 12(1), 3-11.

Institute of Medicine—Committee on Disability in America. (2007). The future of disability in
America. Washington, DC: National Academies Press.

International Organization for Standardization. (2007). ISO 9999: 2007-Assistive technology for
persons with disability-classification. Geneva: Author.

Knapp, P, & Jensen, P. S. (2006). Recommendations for DSM-V. In P. S. Jensen, P. Knapp, &
D. A. Mrazek (Eds.), Toward a new diagnostic system for child psychopathology (pp. 162—
181). New York: Guilford Press.

Lansdown, G. (2000). Implementing children’s rights and health. Archives of Disease in Child-
hood, 83(4), 286-288.

Lollar, D. J., & Simeonsson, R. J. (2005). Diagnosis to function: Classification of children and
youth. Journal of Developmental and Behavioral Pediatrics, 26(4), 323-330.

Lollar, D.]., Simeonsson, R.J., & Nanda, U. (2000). Measures of outcomes for children and youth.
Arch. Phys. Med. Rehabil., 81(2, Supp.), S46-S52.

Mueller, M., Boldt, C., Grill, E., Strobl, R., & Stucki, G. (2008). Identification of ICF categories relevant
for nursing in the situation of acute and early post-acute rehabilitation. BMC Nursing, 7, 3-11.

Okawa, Y., Ueda, S., Shuto, K., & Mizoguchi, T. (2008). Development of criteria for The qualifiers
of activity and participation in the “International Classification of Functioning, Disability
and Health” based on the accumulated data of population surveys. International Journal of
Rehabilitation Medicine, 31, 97-103.

@stensjo, S, Bjorbaekmo, W., Carlberg, E. B., & Vpllestad, N. K. (2006). Assessment of everyday
functioning in young children with disabilities: An ICF-based analysis of concepts and
content of the Pediatric Evaluation of Disability Inventory (PEDI). Disability & Rehabilita-
tion, 28, 489-504.

Pless, M., Ibragimova, N., Adolfsson, M., Bjérck—Akesson, E., & Granlund, M. (2009). Evaluation
of inservice training in using the ICF and ICF version for children and youth. Journal of
Rehabilitation Medicine, 41(6) 451-458.

Raghavendra, P, Bornman, J.,, Granlund, M., & Bjt')rck—Akesson, E. (2007). The World health
Organization’s International Classification of Functioning, Disability and Health: Implica-
tions for clinical and research practice in the field of augmentative and alternative com-
munication. Augmentative and Alternative Communication, 23(4), 349-361.

Reed, G. M., Lux, J. B, Bufka, L. F, Trask, C., Peterson, D. B, Stark, S,, et al. (2005). Operational-
izing the International Classification of Functioning Disability and Health (ICF) in clinical
settings. Rehab. Psychology, 50, 122-131.



Professional Issues in the ICF Content

Schere, M. J. (2005). Assessing the benefits of using assistive technologies and other supports
for thinking, remember and learning. Disability Rehabilitation, 27(13), 731-739.

Simeonsson, R.J. (2005). Defining and classifying childhood disability. In Institute on Medicine
(Ed.), Disability in America. Washington, DC: National Academy Press.

Simeonsson, R. ], Bjérck-Akesson, E., & Bairrao, J. (2006). Rights of children with disabilities.
In G. Albrecht (Ed.), Encyclopedia of disability (pp. 257-259). Thousand Oaks, CA: Sage.

Simeonsson, R. J., Granlund, M., & Bjt')rck—Akesson, E. (2006). Classifying mental retardation:
Impairment, disability, handicap, limitations or restrictions? In S. Greenspan & H. Switzky
(Eds.), What is mental retardation? Ideas for the new century (pp. 245-266). Washington,
DC: American Association on Mental Retardation.

Simeonsson, R. J.,, Huntington, G. S., McMillen, J. S., Haugh-Dodds, A. E., Halperin, D., Zipper,
I.N,, et al. (1996). Services for young children and families: Evaluating intervention cycles.
Infants and Young Children, 9(2), 31-42.

Simeonsson, R.J,, Leonardi, M., Bjérck-Akesson, E., Hollenweger, J., & Lollar, D. (2003). Ap-
plying the International Classification of Functioning Disability and Health to measure
childhood disability. Disability & Rehabilitation, 25(11-12), 602-610.

Simeonsson, R. J., Lollar, D., Hollowell, J.,, & Adams, M. (2000). Revision of the International
Classification of Impairments, Disabilities & Handicaps: Developmental issues. Journal of
Clinical Epidemiology, 53, 113-124.

Simeonsson, R. J.,, McMillen, J., & Huntington, G. S. (2002). Secondary conditions in children
with disabilities: Spina bifida as a case example. Mental Retardation and Developmental
Disabilities Research Reviews, 8(3), 198-205.

Simeonsson, R. J.,, Simeonsson, N. E., & Hollenweger, J. (2008). International Classification of
Functioning, Disability and Health: A common language for special education. In L. Flo-
rian & M. McLaughlin (Eds.), Disability classification in education (pp. 207-226). New York:
Corwin Publishers.

Stein, R.E.K., & Silver, E. J. (1999). Operationalizing a conceptually based noncategorical defi-
nition. Archives of Pediatric and Adolescent Medicine. 153, 68-74.

Stein, R. E., & Silver, E. J. (2002). Comparing different definitions of chronic conditions in a
national data set. Ambulatory Pediatrics, 2(1), 63-70.

Stucki, G., & Grimby, G. (2004). Applying the ICF in medicine. Journal of Rehabilitation Medicine
44(suppl.), 5-6.

United Nations. (1989). U.N. Convention on the Rights of the Child. New York: Author.

U.S. Department of Education. (2004). Individuals with Disabilities Education Act. Retrieved
May 19, 2009, from http://IDEA.ed.gov

Walsh, N. E. (2004). The Walter J. Zeiter lecture: Global initiatives in rehabilitation medicine.
Arch. Phys. Med. Reh., 85(9), 1395-1402.

World Health Organization. (2001). International Classification of Functioning, Disability and
Health. Geneva: Author.

World Health Organization. (2007). International Classification of Functioning, Disability and
Health-Children and Youth. Geneva: Author.

Zakirova-Engstrand, R., & Granlund, M. (2009, June). The International classification of func-
tioning, disability and health—children and youth (ICF-CY): testing its utility in classify-
ing information from eco-cultural family interviews with ethnically diverse families with
children with disabilities in... Disability & Rehabilitation, 31(12), 1018-1030.


http://IDEA.ed.gov

Jerome E.
Bickenbach

Overview

This chapter discusses some of the ethical issues that may arise as the ICF
is applied in clinical, health information, and research contexts. Because the
World Health Organization (WHO) intends the ICF to have a multitude of uses
across countries around the world, the potential risks from misuse are consid-
erable. The discussion begins with a review of the underlying principles that
govern the model of disability in the ICF and the approach it takes to the de-
scription and classification of disability phenomena, including, in particular, the
importance of the inclusion of environmental factors in that description. Next, a
distinction is made between ethical concerns raised by the ICF itself and ethi-
cal concerns raised by the application of the ICF in various contexts. Ethical
objections that are intrinsic to the ICF are briefly reviewed. The discussion then 4 Z
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moves to discussion of the ethical guidelines found in the ICF (Annex 6) that
are designed to apply to the use of the ICE. The significance and application of
these guidelines is explained in terms of the underlying ICF principles. Finally,
a brief discussion of the future development of the ethical use of the ICF closes
the chapter.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Describe and understand the underlying principles governing the ICF con-
ception of functioning and disability: multidimensionality, interactivity, the
essential role of the environment, universality, and etiological neutrality;

2. Explain the significance and power of the ICF conception of disability, in
light of these principles governing the ICF conception of functioning and
disability;

3. Outline the basic structure of the ICF Ethical Guidelines and show how these
Guidelines deal with distinct ethical problem areas (respect and confidenti-
ality, the clinical use of ICF, and the social use of ICF information);

4. Differentiate between an ethical objection to the ICF itself and ethical con-
cerns about ICF in use;

5. Provide the rationale for each of the ICF Ethical Guidelines and demonstrate
how they may be applied, alone or together in context; and

6. Project possible future amendments or additions to the ethical dimension of
ICF application.

Introduction

The International Classification of Functioning, Disability and Health (ICF;
WHO, 2001) is many things: a taxonomy, a multipart classification of human
functioning, a coding structure for data collection and collation, a model of dis-
ability for health systems organization and research, among others (see chap-
ter 1; Peterson, 2005). The ICF is a multidimensional tool intended to reflect the
multidimensionality of disability phenomena, as well as the multidisciplinary
character of disability science, scholarship, and clinical practice. Finally, the ICF
is an international classification, which means it purports to be valid and use-
able across cultures and languages (Trotter et al., 2001).

An international, collaborative effect, spanning nearly a decade and involv-
ing preliminary item-pool development, drafting, field trialing, and iterative
redrafting, produced a classification that is unique in the world. The ICF was
motivated by WHO's constitutional mandate to produce health classification in-
struments with the widest possible range of uses. In addition, WHO insisted
that the ICF would be a complex character of the lived experience of disability
(Ustiin, Chatterji, & Bickenbach, 2003; Ustiin, Chatterji, Kostansjek, & Bicken-
bach, 2003; Stucki, Ewert, & Cieza, 2003). The various dimensions, uses, and
applications of the ICF in rehabilitation are reflected throughout this volume,
particularly in the domain of assessment. In this chapter, however, the focus
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is entirely on the ethical considerations that are raised by the application of
the ICE.

WHO'’s own agenda for the ICF follows from its obligation to its member
states to collect valid and reliable information about the health of populations.
This is critical input into international public health policy. Mortality statistics
have long been collected on the basis of WHQ's International Statistical Clas-
sification of Diseases and Related Health Problems (ICD-10; 1992). Though use-
ful for measuring life expectancy as a proxy for population health, mortality
data alone does not capture the overall health status of living populations. This
data is missing information about levels of functioning and disability across all
areas of life—what might be called the lived experience of health. Without in-
formation about functioning and disability, policy makers are left with profound
information gaps in both the health sector (e.g., service needs, intervention ef-
fectiveness, service utilization, and cost effectiveness) and the social sector (e.g.,
lost productivity from disability, social needs assessment, and social outcomes
of antidiscrimination and other human rights laws).

WHO decided it could not rely on the disability data that were reported to
it by member states. There were vast differences in prevalence estimates of
“severe disability” in different countries. Either one could conclude that, un-
likely though it seems, there was a 60-fold difference in disability prevalence
between Syria and Norway, or else, more plausibly, these two countries were
using very different and incomparable definitions of disability. WHO concluded
that the second option was more likely and discovered as well that, within na-
tional legislation, what counted as disability is not uniform. Surveys of U.S. fed-
eral legislation, for example, reveal nearly 100 different definitions in use. If
some consistency and regularity could be brought to the definition of disability
it would be very beneficial to many stakeholders.

It bears remarking that this lack of a common understanding of disability
has unfortunately been repeated in the recently approved UN Convention on
the Rights of Persons with Disabilities (2007). After several years of debating
the issue, in the end, the Convention drafters failed to reach consensus on the
definition, with the result that this UN Convention offers no binding charac-
terization of the people to whom its guarantees of rights and freedoms apply.
This flaw may well undercut the value of this important document as countries
around the globe attempt to implement its provisions, especially because Ar-
ticle 31 of the Convention requires states to “undertake to collect appropriate
information, including statistical and research data, to enable them to formulate
and implement policies to give effect to the present Convention.”

Whatever WHO's motivations for producing the ICF and the history of its
creation and testing, the ICF now must stand or fall on its own. Much has been
written about the ICF and its uses, but one aspect of the ICF has received rela-
tively little attention so far, and that is the focus of this chapter: the ethical di-
mension of the application of the ICF.

Ethical considerations raised by the ICF can best be put into context by
reviewing the guiding principles and underlying theoretical premises of the
ICE and a review of these will start off this chapter. The ICF is explicit in the
conception of human functioning and disability it relies on, and one of its pri-
mary functions is to set out a transparent, understandable, and useful model of
disability. This model, and the underlying philosophy of the ICE is governed by
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a set of principles that need to be clearly enunciated because they have direct
ethical significance.

The chapter then moves on to a closer look at ethical issues that arise from
the model of disability itself, before turning to the main focus of this chapter:
the ethics of the ICF in application. These issues will be considered in light
of the Ethical Guidelines that are included in the ICF in Annex 6. Along the
way it will be necessary to make some general remarks about the nature of eth-
ics as it applies to epidemiology in general and classificatory instruments like
the ICE in particular, as well as more global issues of disability advocacy and
human rights.

The ICF’s Guiding Principles and
Their Ethical Significance

Disability, as everyone knows, is a contentious concept, both scientifically and
politically. There is a long history to the notion, one that reflects a developing
understanding of the disability experience. Disability has been understood as
individual fault or misfortune, as a purely medical phenomena, and, more re-
cently, as a complex notion that incorporates the role of the person’s physical
and social environment in the production of disability. We now know that dis-
ability is a notion that forces us to acknowledge the complexity of the disabling
process and also to address the role of social arrangements in the creation of
the disadvantages associated with disability. The key to understanding the ICF
is that it was intentionally designed to embody a specific conceptual under-
standing of disability—and an appreciation of the lived experience of disability.
That understanding, or model of disability, embodies the collective wisdom of
many decades of research and clinical practice both within and outside of the
rehabilitation disciplines The so-called biopsychosocial model of disability that
forms the core of the ICF is structured in terms of the following principles.

Disability Is a Multidimensional Notion

The term disability in ordinary use, both lay and professional, is ambiguous
because it refers to three separate dimensions: a biomedical dimension (which
in the ICF is represented by impairments of body function or structure), a per-
son dimension (activities and activity limitations), and a fully contextualized
social dimension (participation and participation restrictions). Disability is an
amalgamation of all three dimensions, and no single dimension is prior or more
fundamental than any other. Most of the confusion found in disability literature,
not to mention disability law and social policy, can be traced to a failure to prop-
erly identify which dimension of the complex notion of disability one is talking
about (Bickenbach, 1999; Bickenbach, Chatterji, Badley, & Ustiin, 1999). Health
and rehabilitation practice and research is no exception. The perfectly justi-
fiable need to focus clearly on one dimension—whether impairment, capac-
ity level, or actual performance —does not relieve the user of the ICF from the
responsibility to take note of the effects, on research or on clinical practice, of
the other dimensions. It is as much an error to say that “disability is just an
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impairment” as it is to say that “disability is just the product of an inaccessible
social environment.”

Most often, the temptation is to reduce disability to a matter of impair-
ment alone and leave others to worry about how the impairment interacts with
the person’s environment. But this is a distortion of the experience. This is not
merely a matter of bad descriptive science; it is also a question of ethical distor-
tion. As the disability rights community has insisted for decades, it is insulting,
demeaning, and ethically objectionable to reduce all that a person is to a single
dimension of functional limitation.

Disability Is Interactive

In the ICEF, disability phenomena are outcomes of complex interactions between
intrinsic features of the physiological or functional states of individuals and the
physical, human-built, attitudinal and social environmental context in which
they live. It is a complex matter to determine the degree to which the difficul-
ties that a person with disabilities experiences can be traced to health-related
functional limitations rather than features of the person’s environment. In some
cases—muscular pain, for example —the difficulty is entirely a problem with the
body; but in others—access to employment opportunities, for example —the dif-
ficulty may be entirely a matter of social attitudes, stigma, and false perceptions
about disability. However, the fact that disability is a result of both intrinsic and
extrinsic factors is fundamental to the ICF conception of disability.

This means that a person’s physical and social environment is always
relevant to the description of the nature and extent of the person’s disability.
Ethically speaking, this requires both practitioner and researcher to take the
person’s environment into account and, in particular, not to make assumptions
about the degree to which a person’s functional status needs to be altered in
order to be “normal” and fit into the environment in which he or she lives. Why
is this a matter of ethics as well as scientific accuracy? Because misdescriptions
of the causes of disability can stand in the way of essential social reform (e.g.,
the removal of environmental barriers or the provision of accessibility). When
the environment is responsible for the difficulties that a person experiences, it
is ethically objectionable to credit the problems to the functional alone. Once
again, as the disability rights community has long argued, the disadvantages
associated with disability are often created by the environment, not the impair-
ment, and a failure to appreciate this is a further disadvantage that the person
with the disability has to face.

Disability Is a Universal Human Experience

Instead of viewing disability as abnormality —a deviation from the normal func-
tional parameters of a human being—the ICF adopts the view that disability is a
universal human experience, both epidemiologically and normatively. The case
for epidemiological normality is almost trivial because everyone, at some point
in their lives, will experience functional limitation in some domain to some ex-
tent, and, as one ages, the severity of that limitation is bound to increase. In
short, everyone experiences impairments of one degree or another, and many
people experience participation restrictions that are directly caused by features
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DISABILITY AND CULTURE

Is the ICF “culturally insensitive”? A common objection to the ICF is that
it is insensitive to cultural differences (see Ingstad & Reynolds, 1995).
If this were true, then the ICE which calls itself “an international lan-
guage of functioning and disability,” would be a fraud. But it is not clear
what “insensitive to cultural differences” means. Does it mean that a
person who has severe visual acuity difficulty in one culture will not
have visual acuity difficulty in another culture? How could this be pos-
sible? Or does it mean that a person who has difficulties dressing her-
self in one culture may not have those difficulties in another (because
the culturally appropriate clothing requires different muscles and a
different level of coordination)? Is the ICF “insensitive” to a cultural
difference such as this? Is the “culturally insensitive” criticism of ICF
fair or misconceived?

of the physical or social environmental (from inaccessible buildings and other
failures to accommodate functional limitations, to benign neglect, to outright
discrimination). This is what is meant by the universality of disability.

Ethically speaking, the universality of disability stands directly opposed to
the view that people with disabilities are the “other,” a discrete and insular mi-
nority of people different from normal people. Instead, the ICF stands for the
proposition that we are all people with disabilities, and as such, we have the
moral obligation to make our built environment and our social environment
appropriate to the full range and variety of functional circumstances that char-
acterize the human condition.

Continuity and Etiological Neutrality

The ICF presumes that functioning and disability are not categorical but con-
tinuous phenomena. Disability is not a matter of “yes or no” but “more or less.” In
the case of body functions, for example, there is a potentially infinite gradation
of functional capacity that individuals can exhibit in whatever physiological
domain we choose (sensory, speech, cardiovascular, digestive, neuromusculo-
skeletal, and so on). There is no a priori or scientific threshold of functionality
that separates the normal from the impaired, and certainly, the ICF as a scien-
tific classification does not impose threshold or standards of normality or dys-
functioning. Admittedly, resource allocation and other practical considerations
require that such lines be drawn, but inasmuch as the functionality lies on a
continuum, the decision where to drawn these lines is, morally speaking, a mat-
ter of political negotiation between and among service providers, funders, and
consumers. This is ethically significant because it implies that decisions about
when levels of functioning warrant intervention are not medical decisions, but,
in the end, political decisions that require us to listen to the voices of everyone,
not merely experts or professionals.
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For similar reasons, the ICF does not identify or describe impairments, or
other aspects of disability, in terms of their etiology. Indeed, and more generally,
the ICF’s model does not presume any causal linkage between the three dimen-
sions of disability. In part, this is to ensure that the model remains neutral about
how disabilities arise. Hypotheses about how specific kinds of disabilities arise
should be confirmed or rejected on the basis of evidence, not on the basis of
presumptions that are built into a classification.

Etiological neutrality also reinforces the core tenet of the ICF model of dis-
ability, which is that the day-to-day lived experiences of people, and the social
restrictions they face, are not caused by their health condition or impairment
but rather are outcomes of an interaction with physical, social, and attitudi-
nal factors in their world. Astigmatism, as an impairment, is associated with a
person’s limited capacity to read print, but neither the functional state nor the
limited capacity cause restricted employment opportunities; these are results
of employer attitudes, the availability of assistive devices or other accommoda-
tions, as well as other features of the environment in which the person lives.

The ICE in other words, mainstreams the experience of disability by shifting
the focus of attention from health causes of disability to a fuller understanding
of the nature of the lived experience of disability—an experience that is normal
to the human condition, not a mark of a special class or group of people (“the
disabled”). Rather than emphasizing people’s disabilities and labeling them as
disabled, the ICF allows us to focus on the level of health and functional capacity
of all people, their strengths and their weaknesses. Mainstreaming has ethical

ETIOLOGICAL NEUTRALITY

What is the impact of the ICF principle of “etiological neutrality” on ethical
clinical practice? Etiological neutrality is the name given to a guiding
principle of the ICF that each category of disability (whether impair-
ment, activity limitation, or participation restriction) must be consid-
ered causally independent of any other, so that no assumptions are built
into the ICF classifications to the effect that, if a patient exhibits this
impairment, then they are bound to have this capacity limitation or that
participation restriction. The ethical rationale of etiological neutrality
is that these assumptions are what form the basis of stereotypes about
people with disabilities. For example, if we assume that a person who
is blind cannot hold down a job as a lawyer, we are making an unfair
judgment about a person’s capacities that may not be warranted by the
evidence. The ICF is a descriptive tool, not an evaluative tool. Still, as
every rehabilitation practitioner knows full well, if a client has a set of
impairments associated with, for example, arthritis in the knees, then
the chances are that they won't have the capacity to walk 10 miles. What
is the difference between that assumption and the earlier assumption
about blind lawyers? Why is one a sensible, professional judgment and
the other a discriminatory stereotype?
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MENTAL AND PHYSICAL DISABILITY

Why doesn’t the ICF distinguish between “physical disability” and “mental
disability”? If you read through the entire ICF you will never find the
phrase “mental disability” (you won't find the phrase “physical disabil-
ity” either). The reason for this is that the ICF does not categorically
distinguish at the Activity and Participation levels between those dif-
ficulties that can be traced to physical or mental functioning. Chapter 1
of Body Functions is filled with functions that most of us would say are
“mental.” So, the ICF could make the distinction if it wanted to, but is
there an ethical reason why the ICF does not follow this tradition? Does
it have to do with the fact that the social dynamics of “physical disabili-
ties” are different from those of “mental disabilities” (e.g. there tends to
be far more stigma associated with the latter)?

importance because it opens the door to law, policy, and social practices that are
inclusive and that emphasize the rights of all to participate fully in all areas of
human life. The ICF is fully in line with the human rights approach to disability.

The Ethical Dimension of the ICF

As a branch of philosophy, ethics is traditionally divided into systematic theo-
ries of ethics, on the one hand, and applications of these theories in practical
human contexts on the other. One of the prominent areas of so-called practical
ethics is bioethics, the ethics of health care, understood broadly. Bioethics, in
turn, is divided into the clinical ethics and public health ethics. Within clinical
bioethics, one would expect to see discussions of patient autonomy, informed
consent to treatment, and confidentiality (as well as ethical concerns about
medical practices involving the beginning and end of life). Public health bioeth-
ics, by contrast, looks at more systematic issues, such as the right to health care
and fair access to health resources, the rights of research subjects, confidential-
ity of records, and the ethics of epidemiology, as well as ethical concerns about
specific public health interventions such as health promotion, vaccination, and
guaranteeing. The domain of human rights intersects both clinical and public
health ethics, but the application of these rights differs. Clinical ethics is pri-
marily concerned—to use the standard ethical framework of Beauchamp and
Childress (1994; cf. Kitchener, 2000) —with the ethical principles of autonomy,
nonmaleficence (“do no harm”), and beneficence (“strive to benefit”), whereas
public health ethics is concerned with systematic and political issues of jus-
tice and fairness, especially in the distribution of and access to resources and
opportunities.

What kinds of ethical issues and concerns does the ICF create? Roughly,
there are two sets of issues: those that arise from the intrinsic characteristics of
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the ICF and, in particular, its characterization of disability; and those that arise
from the application of the ICF in various contexts and sectors. Our concern in
this chapter is primarily with the latter, but it might be helpful to spend a mo-
ment with the first set of issues, if for no other reason than to review the com-
mon ethical objections to the ICF that are found in the literature.

During the revision process that led up to the ICF, voices were heard ob-
jecting to WHO's project of creating an international classification of disability.
Most often heard were two related objections: one, that WHO was creating a
classification that would medicalize disability, and two, that it would therefore
enforce normality to the detriment of people with disabilities. Together, these
objections offer a global ethical critique of the ICF (indeed, a critique of any sci-
entific classification or assessment tool). At bottom, the critique claims that the
ICF distorts the nature of disability in a manner that is fundamentally unfair
and demeans people with disabilities.

David Pfeiffer, in particular, has argued that the ICF medicalizes disability,
thereby allowing “medical personnel to make decisions having nothing to do
with medicine such as measuring the quality of life of a person with a disabil-
ity” This, he argues, puts WHO on a path that can only lead to wholesale social
abuses such as eugenics and involuntary euthanasia: “People with poor quality
of life first are denied resources (not just health services) and then become the
prime candidates for euthanasia” (Pfeiffer, 1994, p. 486; and cf. 1992, 1998, 2000,
2001). The claim that the ICF opens the door to the very extinction of persons
with disabilities has been raised directly or in passing by others (e.g., Barile,
2003; Metts, 2001).

The ICF is a health classification, not a medical one. Medicine is a health
discipline, but it is not the only one, and WHQO’s mandate covers the complete
realm of health. Moreover, unless one takes the bizarre view that “disability
has nothing to do with the body but everything to do with society” (Oliver, 1996,
p. 22)—an early version of the so-called social model, which has been aban-
doned by many disability advocates (see Shakespeare, 2006) —it can hardly be
an ethical objection that the ICF is designed to be used in the health sector
(see Ustiin, Bickenbach, Badley, & Chatterji, 1998). Arguably, to deny the central
importance of the health sector to people with disabilities can only serve to
further disadvantage people with disabilities (Bury, 2000; Shakespeare, 2006),
so this part of the critique is ill-conceived.

What gives ethical power to Pfeiffer’s critique, however, is the supposed
link between ICF and eugenics and related practices. As Pfeiffer notes, this
link is made only if one assumes that to describe functional states—which is
indeed what the ICF does—is at the same time to evaluate those states and,
in particular, to identify people with functional limitations as biologically in-
ferior. But this is certainly not what the ICF purports to do, nor does Pfeiffer
give us any reason to think this assumption is even plausible (cf. Hays, Hahn,
& Marshall, 2002). History is certainly filled with horrors and abuses that
have been directed against people with disabilities and other “deviants,” but
it is an unhelpful exaggeration to suggest that a multipurpose health clas-
sification could be responsible for these abuses happening again. (If society
degenerated to such an extent that people with disabilities are killed off as
a matter of public policy, surely it would take more than the ICF to bring
this about.)
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Closely linked to the objection to medicalization is that the ICF is a dehu-
manizing scientific tool that represents people as a series of numbers (Duchan,
2004), or as utterly vulnerable and open to manipulation and abuse (Reeve,
2002). But does the ICF devalue people with disabilities by judging them infe-
rior against a standard of “normality”? Some critics believe so. Tom Koch has
recently seen this danger in all quality of life instruments, insisting that “con-
temporary medicine and mainline bioethics hold the view that any divergence
resulting in negative cognitive, physical, or sensory abilities when compared
to those of a mundane population norm results in a person who will be neces-
sarily disadvantaged.” He goes on to say that “deviations from the norm are...a
harm resulting in suffering to be avoided where possible. In the extreme, severe
deviations from the norm result in a life unworthy of continuance” (Koch, 2002,
p. 421).

These are powerful objections to the ICE but it is important to notice that
they apply across the board to all forms of scientific assessment. The ICF is not
an assessment tool, merely a classification, but it is probably easy enough to
group it together with the myriad other assessment and measurement instru-
ments used in clinical and research practice across health disciplines. Far from
“enforcing normality,” however, the ICF makes a point of universalizing disabil-
ity and, by virtue of its continuous and etiological approach, utterly destroying
the plausibility of a dichotomy between the “disabled: and the “normal.”

But, we should not be naive. The ICF may, as a matter of its theory, be im-
mune from these objections, but practice is something else again. We cannot
assume that an ethically positive theoretical underpinning can prevent the ICF
from being used in precisely the kinds of ways these critiques suggest are im-
plicit in the very structure of the ICE. To deal with these ethical concerns, there-
fore, we must turn to the arena of actual practice.

Ethical Issues Arising From Application
and Use of the ICF

The ICF is a multiuse classification. As mentioned, WHO's own use of the ICF
is in line with its constitutional duties in international public health data col-
lection, collation, and analysis. The ICF also has myriad clinical uses across
the spectrum of health care disciplines; it provides a common language for
the collection and management of health and health systems information that
can be used for needs assessment, intervention studies, and quality assess-
ment. The research applications of the ICF —both as a model of disability and
as a data tool—are unlimited. Finally, the ICF has a great potential, as yet
untapped, in social policy analysis, not merely in the health sector, but also
in all areas of policy in which the needs of individuals with disabilities are
relevant—education, employment, income security, transportation, communi-
cations, housing, and human rights.

With so many potential uses, there are many opportunities for potential
misuse. The ICF itself provides its own set of ethical guidelines in Annex 6:
“Ethical Guidelines For the Use of ICE” Although some of these guidelines are
specific to the ICE its governing principles and its applications, others are either
standard bioethical principles, or similar to those found in ethical statements of
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professional organizations such as the American Occupational Therapy Asso-
ciation, the American Physical Therapy Association, and the American College
of Epidemiology (ACE). Because of the ICF’s public health focus, ACE’s code of
ethics (2000) is the most similar to the ICF Guidelines. (The ICF Guidelines that
deal with ICF-generated information are similar to the principles enunciated in
Article 31, “Statistics and Data Collection,” in the UN Convention on the Rights of
Persons with Disabilities, 2007.)

The ICF Guidelines are organized into three sections: Respect and Confi-
dentiality, Clinical Use of the ICF, and Social Use of ICF Information. Although
schematic, the Guidelines attempt to encompass the full range of ethical issues
that might arise when applying the ICF in clinical, epidemiological, and public
health; health informatics; and research contexts. A brief review of each section
will help to survey the kinds of ethical issues that were thought by WHO to be
likely in the application of the ICE This review will also set the stage for sug-
gestions about revision or expansion of the ethical framework for the ICF (see
McAnaney, 2005; Peterson & Threats, 2005). We return to these suggestions in
the final section of this chapter.

Respect and Confidentiality

The four guidelines in this section are common statements of ethical behavior
governing the patient-health professional relationship. They rely on the stan-
dard bioethical value of autonomy (Beauchamp & Childress, 1994; Dworkin,
1988; Rothman, 2001) and entail as practical correlates the rules requiring in-
formed consent and confidentiality. In bioethics, autonomy is often thought to
be the central value, inasmuch as abuse of the professional relationship can
nearly always be characterized as paternalism or some other form of disrespect
of the decision-making authority of the individual. Autonomy is most clearly ex-
pressed in Guidelines 1 and 3, and especially in the requirement that all inter-
ventions require the “full knowledge, cooperation, and consent” of the patient,
or of the substitute decision maker if the person is not competent to consent.
In most jurisdictions, a detailed legal framework is in place that formalizes all
aspects of informed consent, competency to consent, substitute decision mak-
ing, advanced directives, and a number of related issues, all of which rest on
the importance of securing autonomous decision making. It should be noted
that the value of autonomy has also been a central value of the disability rights
movement, and arguably, it is on this value that the bioethical tradition and the
disability rights movement converge (Asch 2001; Shakespeare, 2006).

RESPECT AND CONFIDENTIALITY

1. ICF should always be used so as to respect the inherent value and
autonomy of individual persons.

2. ICF should never be used to label people or otherwise identify them
solely in terms of one or more disability categories.
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3. In clinical settings, ICF should always be used with the full knowl-
edge, cooperation, and consent of the persons whose levels of func-
tioning are being classified. If limitations of an individual’s cognitive
capacity preclude this involvement, the individual’'s advocate should
be an active participant.

4. The information coded using ICF should be viewed as personal in-
formation and subject to recognized rules of confidentiality_appro-
priate for the manner in which the data will be used.

Because the ICF is a scientific classification rather than a health interven-
tion, as such, the ethical parameters of its use extend somewhat beyond the
traditional scope of autonomy. Guideline 2, for example, prohibits labeling or
identifying people solely in terms of a disability category, an issue of consider-
able concern to the disability community. Perhaps ironically, the ICF is open to
misuse in this manner in part because of an attempt by the ICF drafters to avoid
exactly this misuse: The ICF identifies the unit of classification as a category of
functioning, not the individual person (WHO, 2001, p. 8). Nonetheless, a clinical
practitioner—unintentionally, as a shorthand mechanism—may take the extra
step and identify a person with the functional category that the ICF reveals dur-
ing an assessment.

Guideline 4 suggests a second area in which the ICF Guidelines extend
beyond traditional autonomy protection. The ICF is a potentially powerful tool
for collecting, organizing, and analyzing health information, derived either from
clinical encounters or administrative records. The greater the scope of the use
of the ICF, the greater the usefulness of the data that it creates. In general, this
is a good thing, but it does raise the concern that ICF-generated data—which
remains personal information—can be abused if confidentiality is not strictly
enforced. We will return to this issue more completely later in this chapter.

Clinical Use of the ICF

The guidelines in this section are designed to be “fit for purpose” for anticipated
clinical uses of the ICE uses that may raise ethical concerns that are less fre-
quently covered by the standard bioethical framework. Standardly, clinical and
research issues involving persons with disabilities are covered under the rubric
of “vulnerable populations” (see, e.g., Beauchamp et al., 1991; Coughlin & Beau-
champ, 1996), furthering the stereotypes of child-like, frail creatures needing
professional help. Although it might seem harmless, even beneficial, to identify
a group of people as “vulnerable” so that efforts can be made to protect them
from harm, there is also a considerable cost in dignity and respect. In recent
years, led by the disability rights advocates, this picture of vulnerability has
been challenged as discriminatory and insulting. In its place is a participatory
paradigm, in which persons with disabilities are viewed as contributors, col-
laborators, and coparticipants in therapy or research, rather than patients or
subjects.
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CLINICAL USE OF THE ICF

1. Wherever possible, the clinician should explain to the individual or
the individual’s advocate the purpose of the use of the ICF and invite
questions about the appropriateness of using it to classify the per-
son'’s levels of functioning.

2. Wherever possible, the person whose level of functioning is being
classified (or the person’s advocate) should have the opportunity to
participate and, in particular, to challenge or affirm the appropriate-
ness of the category being used and the assessment assigned.

3. Because the deficit being classified is a result of both a person’s
health condition and the physical and social context in which the
person lives, the ICF should be used holistically.

This participatory approach follows directly from the ICF’s universalism
and, in particularly, is reflected in Guidelines 5 and 6. The user of the ICF is
directed to facilitate a coequal participation by the person with disabilities in
clinical assessment. Ensuring collaboration and participation, it must be em-
phasized, is a stronger ethical requirement than respecting autonomy; one can
respect a person’s decision-making authority without directly involving them in
the determination of the options that are available. Guidelines 5 and 6 ethically
require the ICF user not merely to provide information and ask for consent,
but to actively invite the person whose functional status is being described to
“challenge or affirm the appropriateness of the category being used and the
assessment assigned.” This invitation obviously goes far beyond consenting or
withholding consent—which the value of autonomy mandates—into a realm in
which the person with disabilities is a contributor, indeed an expert, in assess-
ment. The slogan of Disabled Persons International is, “Nothing about us, with-
out us.” Arguably, these two guidelines put this important slogan into effect in
areas of intervention and research where professionals are usually thought to
be in complete charge.

Guideline 7 in conjunction with Guidelines 8 and 11 are the ethical rules most
clearly designed to respond to, and complement, the underlying philosophy of the
ICF. As noted previously, in the ICE disability is multidimensional and interactive;
disability is the outcome of an interaction between intrinsic health features of
the individual and extrinsic features of the individual's physical, human-built,
interpersonal, attitudinal, and social environment. On this conception of disabil-
ity, it is scientifically inaccurate to generalize the overall disability situation from
a description or assessment of any single dimension. Not only can we not infer
disability from diagnosis (the principle of etiological neutrality), we cannot infer
activity or participation levels from the presence or severity of impairments. The
environment—which is an essential component of the ICF model of disability
and the classification of which is an essential part of the ICF classification—is
always a relevant feature of the description of disability.
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But acknowledging and assessing all dimensions of disability, including the
role of the person’s environment as a barrier or facilitator, are not merely sci-
entific desiderata; they are also requirements of the ethical use of the ICF. As
Guideline 7 states, “ICF should be used holistically.” A partial or selective appli-
cation of the ICF is not merely a scientific misdescription of phenomena; it is also
a moral misdescription. A person with a disability is not simply a person with an
impairment, nor is a disability the same thing as an impairment (or worse yet,
as a disease or other health state). An understanding of the holistic notion of
disability, in ICF terms, requires a complete description of the lived experience,
which includes the role of the person environment. A complete description is
one true to the reality of disability; a partial description distorts this reality, with,
experience tells us, unfair social consequences for persons with disabilities.

Social Use of ICF Information

Bioethics has only recently broadened its agenda from issues arising out of
clinical practice—where the governing ethical values are respect for autonomy,
beneficence, and nonmaleficence—to those that arise in population or public
health arenas (Brock, 2000; Gostin, 2002, pp. xxiii-xxv; Illingworth & Parmet,
2006, pp. 12-14). Interestingly, bioethics became aware of the disability rights
movement at more or less the same time as it saw the need to go beyond clini-
cal to social issues (see Asch, 2000; Parens & Asch, 2000). Both shifts in agenda
forced traditional bioethicists to look more closely at human rights and the de-
mands of social justice. The ICF was drafted to be in accordance with the UN
Standard Rules on the Equalization of Opportunities for Persons with Disabilities
(1994), a predecessor of and model for the UN Convention on the Rights of Per-
sons with Disabilities. Both documents are in a long tradition of UN declarations,
covenants, and conventions that affirm the human rights of persons with mental
and physical disabilities. The ICF Ethical Guidelines reflect this affirmation.

SOCIAL USE OF ICF INFORMATION

8. ICF information should be used, to the greatest extent feasible,
with the collaboration of individuals to enhance their choices
and their control over their lives.

9. ICF information should be used toward the development of so-
cial policy and political change that seeks to enhance and sup-
port the participation of individuals.

10. ICE and all information derived from its use, should not be em-
ployed to deny established rights or otherwise restrict legitimate
entitlements to benefits for individuals or groups.

11. Individuals classed together under the ICF may still differ in
many ways. Laws and regulations that refer to ICF classifica-
tions should not assume more homogeneity than intended and
should ensure that those whose levels of functioning are being
classified are considered as individuals.
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One word here about the notion of human rights. It is common these days
for disability advocates to say that “disability is a human rights issue,” rather
than a medical or social policy issue. As a bit of rhetoric, this phrase has power
and has done a lot of good. Unfortunately, to say that something is a human
rights issue does not really say much of substance, at least ethically speak-
ing, until we answer the question “rights to what?” In the UN documents just
mentioned, there are lists of specific legal entitlements that member states are
requested to put into effect for the benefit of persons with disabilities (e.g.,
the UN Convention mentioned previously includes right to life; security of the
person; protection against violence; independent living; rights to education,
health, and employment; and many others). But rights are mere expressions
of aspiration (or inspiration) without enforcement remedies; unless the state is
prepared to act and expend resources to remedy a situation where rights are
violated, the “human rights approach” to disability will remain in the realm of
rhetoric.

Still, it is here in the ICF Guidelines that the issue of human rights is raised.
One might think of these Guidelines as the beginnings of a social justice agenda
for the ICF. As Peterson and Threats note, all health care professionals are
obliged, by the ethical codes of their professions, to be advocates for those they
serve. So, in this sense, health care professionals (like all social professionals,
from social workers, to lawyers, the police, and government officials) are profes-
sionally obliged to be advocates and concerned about social justice. Although
the ICF is merely a scientific tool, open to use by all, it is true that it carries an
implicit ethical responsibility to use it in order to facilitate “the empowerment
and inclusion of persons with disabilities in society” (Peterson & Threats, 2005,
p. 134). This is an important declaration of the ethical content of the ICE al-
though, admittedly, it is not always easy to see how, in one’s day-to-day practice,
this obligation can be fulfilled.

Guidelines 8, 9, and 10 set out the social justice agenda in a manner that is
directly relevant to the primary purpose of the ICF. This agenda extends the tra-
ditional concern about the confidentiality as personal information beyond the
uses made of this information by clinicians and researchers directly involved
in collecting the data. These Guidelines demand that the “upstream” uses of
ICF-generated data also be protected against unauthorized use. It was often
argued during the drafting of the ICF that data collection is not an ethically or
politically neutral activity, but one that can have profound effects on the lives of
persons with disabilities (see Gross & Hahn, 2004; Hurst, 2000, 2003). The ICF
recognizes this. Data can be used to disenfranchise people, to support efforts to
deny them needed resources and services, and in general, to devalue their lives.
Although technically the ICF is neither an assessment tool nor a quality of life
measure, nothing prevents the ICF from being used in these ways. People with
disabilities are justifiably concerned about the ethics of quality of life determi-
nations and are frequently the victims of judgments that their lives are not suf-
ficiently valuable to have access to scarce medical resources on par with people
without disabilities.

Increasingly, concern has been expressed about the justice of medical al-
location procedures that rely on implicit or explicit judgments about the qual-
ity of the lives of certain groups of people, including people with disabilities
(Asch, 2001; Rhodes, Battin, & Silvers, 2002). Guidelines 9 and 10 require the
user of ICF-generated data to ensure that these data “enhance and support” the
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DISABILITY ADJUSTED BY LIFE YEARS

Health economists have developed various versions of summary mea-
sures of health, such as quality-adjusted life years, disability-adjusted
life years, health-adjusted life expectancy, and others. At the heart of
these notions is the idea that disability should be taken into account
when evaluating the health status of a person. This is typically done
by discounting or adjusting a year of life lived with a disability so that
its value is less than 1 (the value of a normal life year). For example, a
year of life lived as a quadriplegic might be set at .25 years. (Usually
these values are set by health care experts and researchers.) One use
of these measures is in resource allocation: If we have only one kidney
to transplant and two people who require it to live, we can compare the
expected outcomes of each in years left to live. If one of these people
is a quadriplegic, then that disability would make his remaining years
worth less than the other person, and we could say the expected out-
come for the disabled individual is worse. Allocating scarce resources
in terms of a cost/benefit calculation, we would give the kidney to the
normal person. In terms of ICF principles, how would you argue against
using summary measures of health in this way?

participation of persons with disabilities in all areas of human life and draw the
user’s attention to potential misuses of these data that would threaten rights or
legitimate entitlements to benefits. Guideline 8 provides guidance into how this
might be accomplished: by ensuring that data collection and use is done in col-
laboration with the people this information is about.

Guideline 11, finally, highlights an implicit ethical dimension of the ICE, re-
lated to the value of human dignity. If autonomy demands that, wherever possi-
ble, we should respect the decision-making capacity of the individual, the value
of human dignity demands that when we engage in public health and focus on
the common good, we not overlook the distinctness of each individual person.

By its nature, public health merges individuals into a composite or aggre-
gate.“The public” becomes a kind of homogenous entity that has health needs of
its own that need to be served by the best medical science we have. Population-
based policies look at prevention and health promotion strategies whose out-
comes are measured in terms of the health of the population as a whole. The
ICF can serve a vital role in these strategies, and in public health as a whole,
by organizing the information we require to develop, implement, monitor, and
test the effectiveness of our strategies. But as every epidemiologist knows, the
causes of the incidence of ill-health need not be the same as the causes of the
prevalence of ill-health, and, as a result, population-based prevention strategies
(which seek to reduce prevalence) may be useless at the level of the individual
(Rose, 1992). Guideline 11 reminds us that, despite the enormous advantages
of aggregation of data, we must not lose sight of the individual and his or her
individual differences. In particular, we must not assume that people who share
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impairments share more than that, or that, for example, “the blind” are a distinct
and homogenous group of people who think and act alike and share the same
aspirations and goals in life. The ICF makes data aggregation possible, but it
must not be used to merge all differences and undermine the intrinsic dignity
of the individual.

The Future of Ethics and the ICF

It is inevitable that our understanding of the ethical dimension of the ICF will
develop over time as we get more experience with the application of the ICF
in clinical, health systems, and research contexts. The Ethical Guidelines pre-
sented in the ICF are a first attempt at creating a suitable ethical response to
what will inevitably be myriad applications of the ICE, across professions and
disciplines, and across sectors and around the globe.

Donal McAnaney (2005) has recently argued that more thought should be
given to the ethical dimension of the ICF and that it is “legitimate to question
whether or not these brief guidelines are sufficient to support the ethical global
deployment and dissemination of what is a very powerful classification” (p. 3).
The ICF is “powerful,” McAnaney claims, not only because of its potential to doc-
ument and explain disability phenomena across linguistic and cultural bound-
aries, but also because as it becomes incorporated into professional, academic,
institutional, and administrative structures, the ICF will become authoritative
and exert a strong influence. In the first instance, this influence will be felt in
the area of data collection procedures, but soon enough it will be felt on health
and social policy that dramatically affects the lives of people with disabilities.

Itis the ICF’s potential power that makes ethical scrutiny necessary because,
McAnaney argues, “the main ethical concerns with regard to the use of the ICF
arise from inequalities of power” (2005, p. 3). This inequality creates a number
of potential risks inherent in the use of the ICF: the risk of denying a person
eligibility for supports and services, of imposing interventions against the will
of the individual, and, in the worst case, of characterizing lives as having so little
value as to justify denying them scarce health resources. With more and more
sophisticated information retrieval processes and the call for personal identifi-
cation numbers and other universal identifying mechanisms, ICF-information
will fill the data universe, providing health providers and health planners with
information that may undermine the rights of people with disabilities.

These are substantial risks, and the more the ICF is used and relied on, the
more serious these risks become. Arguably, the current Ethical Guidelines in
the ICF, in particular Guidelines 6 and 8-11, anticipate these risks by insisting
on the full participation of persons with disabilities in their assessment and
the use of information derived from the ICF. But guidelines are not enough,
and McAnaney (2005) recommends the development of a more comprehensive
Code of Practice governing all applications of the ICE a Code that professional
associations could incorporate into their own ethical guidelines and that peo-
ple with disabilities and their families and carers would be made aware of. In
addition to a Code, McAnaney recommends national and international ethical
monitoring of ICF applications. Moreover, to assist in the equalization of power
between professionals and persons with disabilities, McAnaney recommends
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legal requirements that the ICF and the consequences of its use be explained to
those to whom the ICF is applied and that there be an avenue of administrative
investigation and redress, perhaps assisted by an ombudsperson, to deal with
grievances and allegations of misuse.

These are all good suggestions, fully within the spirit of the underlying phi-
losophy of the ICFE. One must always recognize, of course, that however powerful
the legal and administrative apparatus that is put into place, misuse will slip by
undetected and unremedied. In the end, the best safeguard against the ethical
misuse of the ICE as with all facets of professional care and research, is the
education of professionals in the inherent dangers in their tools and proce-
dures and the development, through practice, of a sense of professionalism that
recognizes the possibilities of unethical behavior and guards against them.
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Overview

There exists consistent evidence in published research that indicates health
care disparities for persons from racial and ethnic groups in access and qual-
ity of treatment (Smedley, Stith, & Nelson, 2002). Similarly, discussion regard-
ing disparities in vocational rehabilitation has increased in the literature.
This literature highlights inequity in access, levels of rejection (Wilson, 2000;
Wilson, Harley, & Alston, 2001), successful case closures, training, and case-
expenditures (Atkins, 1980; Dodd, Nelson, Ostwald, & Fischer, 1991; Dziekan &
Okocha, 1993; Faubion, Calico, & Roessler, 1998; Smart & Smart; 1994). Given the
nature of these outcomes, it is thus imperative that rehabilitation professionals
and health care providers carefully examine the potential precursors to ineq-
uitable services. This requires a much closer look at what is generally the first é Z
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point of interaction with persons of color seeking services: assessment. As set
forth in Niemeier, Burnett, and Whitaker (2003), we also utilize the definition
and guidelines for the terms ethnicity and people of color for our purposes:

established by the US government classification system and used by the Na-
tional Institutes of Health (NIH). This system specifies that categories of race
are American Indian/Alaska Native, African American, Asian and other Pa-
cific Islander, and white. The 2 categories for ethnicity are Hispanic or Latino
or not Hispanic or Latino. Of the categories listed above, all are referred to
as ‘underrepresented’ in biomedical and behavioral science careers, based
on each minority group’s representation in the total population, except whites
and Asians. (p. 1240)

In this chapter, we present the most critical factors relevant to the provision of
culturally appropriate assessment in rehabilitation.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Identify and describe provider and client characteristics that affect the health
assessment process in culturally diverse contexts;

2. Explain why culturally appropriate health assessments are necessary for
successful rehabilitation and health outcomes;

3. Examine various approaches to conducting culturally appropriate assess-
ment in terms of their potential in rehabilitation and health settings; and

4. Evaluate the evidence for the use of culturally appropriate assessment tools
in rehabilitation and health settings.

Introduction

Culturally appropriate assessment must be the cornerstone of any culturally
relevant and successful intervention. It has been suggested that “successful ser-
vice provision starts with an accurate assessment of the consumer’s needs and
wishes” (Stone, 2005, p. 229). The yield then becomes successful outcomes for
the people we work with. In the process of assessment, a relationship between
the clinician and the person being served must exist. This relationship is an
essential piece of the assessment formula. The complexity involved in develop-
ing this relationship with culturally and ethnically diverse clients calls for the
clinician to develop culturally competent knowledge, attitudes, and skills (Lu,
Russell, & Mezzich, 1995). Concerted effort toward developing these attributes
enhances the strength of the clinician/client/consumer relationship.

The client or consumer (or patient), after all, is the best source of the cli-
ent’s story. Within their story is access to the day-to-day subjective information
that provides insight into the client’s perspective of their health experience.
Whatever the nature or duration of the assessment, there are key features that
should be included:
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Intentional Questioning — Intentional and Active Listening — Developing
Relationship

Addressing these areas can occur in structured, testing environments; clini-
cal environments; or in brief assessment-based settings. While they are de-
picted in a linear and sequential manner, they often occur simultaneously, thus
a better illustration is featured in Figure 4.1.

The challenge for most practitioners is to incorporate these skills simul-
taneously. Examination of clinician culture and client culture are equally es-
sential to the process of assessment. This chapter briefly reviews the history of
assessment, presents definitions of relevant terminology, and illustrates vari-
ous techniques and assessment tools that can be useful to service providers in

Key features of assessment.

Intentional

Questioning

Intentional Therapeutic
and Active Relationship
Listening
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conducting culturally appropriate assessments that will generate the most use-
ful information for accurate assessment.

Assessment of Culture and Diversity
in the Context of the ICF

Assessment in rehabilitation and other health professions generally involves:
a systematic process of collection, review, and integration of information from
varied sources for treatment and intervention decisions. Client/consumer/patient
information, psychological tests, medical records, and clinical interviews are
often the main sources of information utilized in the assessment process. Ac-
curate assessment facilitates health, vocational, educational, and mental health
interventions. Assessment should involve a partnership between the service
provider and the person being assessed.

Culture and diversity can be considered as contextual factors within the In-
ternational Classification of Functioning, Disability, and Health (ICF). The ICF
framework delineates contextual factors as being made up of environmental and
personal factors. Environmental factors, those factors external to individuals, are
intended to capture those variables that impact the ability of individuals to live
within a society (Peterson, 2005). Variables such as the physical surroundings
(i.e., accessibility), opportunities for socialization, and the attitudes held by those
in society can facilitate or restrict the opportunities of individuals to fully partici-
pate in society as well as moderate the behaviors exhibited by individuals (Reed
et al., 2005). As such, environmental factors are the only factors within the ICF
that can be classified as either assets or limitations (Homa & Peterson, 2005).

Personal factors, or internal factors affecting functioning and disability, are
intended to capture the wide range of characters specific to individuals such as
race, religion, gender, education, and age, but they also incorporate additional
factors associated with the diversity within individuals, such as coping styles, so-
cial background, behavior patterns, character style, and individual psychological
assets (Peterson, 2005). However, despite agreement on the existence and impact
of personal factors as part of the ICF framework, there is not yet any agreement
on the methodology to effectively classify and incorporate these factors into the
framework (Peterson; Reed et al., 2005). As a result, clinicians may want to focus
on influencing environmental factors as such efforts can be clearly expressed
within the ICF framework and may be more likely to result in successful out-
comes than attempts to create change in personal factors (Reed et al., 2005).

History of Research and Practice in Culture
and Diversity Assessment

Assessment as a practice for deciding psychological, educational, and vocational
interventions has beenin place for over 100 years (Tyack, 1974), with widespread
use during the Industrial Revolution. Issues with standardized testing specifi-
cally for children whose native language was not English gained increased at-
tention in the 1940s (McLean, 1995). Researchers found that test results for
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children who spoke their native language versus those children whose native
language was English highlighted the cultural bias that negatively affected in-
telligence test scores. Since that time, psychological and physical health disci-
plines have also examined the intersection of culture and assessment.

Service providers generally have limited access to culturally appropriate
assessments for diverse populations (Niemeier et al., 2003). This is due in part
to the standardization of norm-referenced tests, which were historically based
on majority, White American, English-speaking perspectives and values. Oak-
land (2004) informs us that there are currently over 5,000 standardized instru-
ments that are generally constructed in the United States and Western Europe
and are mostly in English. Population estimates in the United States, hugely af-
fected by immigration patterns, indicate an increasingly diverse society. This is
particularly true in urban area hospitals and rehabilitation facilities (Niemeier
et al., 2003). Still, consumer diversity and professional preparedness to under-
stand cultural variances are not the sole contributors to issues and bias in as-
sessment. van de Vijver and Tanzer (2004) posed an example of bias inherent in
the construction of some instruments that is mainly the result of the worldview
and perspective of test constructers. van de Vijver and Tanzer illustrate the fol-
lowing example in Exhibit 4.1 (p. 119-120).

This is a common problem illustrating the bias that can occur in assess-
ment. Bias in assessment then reflects systematic advantage or disadvantage
to members of certain groups when the differentiation occurs on a basis other

Suppose that a geography test contains the item “What is the capital of
Poland?”

This test is administered to pupils in a large international educa-
tional achievement survey. The proportion of correct answers to the
item will depend on, among other things, the pupils'level of intellectual
abilities, the quality of their geography education, and the distance of
their country to Poland.

Assuming that samples have been carefully composed, the question
will enable an adequate comparison of the differences in knowledge of
this particular item across all countries.

However, suppose that the domain of the test is broader and that
this item is used to assess geographical knowledge. Pupils from central
Europe are put at an advantage in comparison with pupils from, say,
Australia and USA.

than the characteristic being assessed. In the example by van de Vijver and
Tanzer (2004), the score differences on the construct (i.e., knowing that Warsaw
is the capital of Poland) do not correspond to the differences of the underlying
trait (e.g., geography knowledge; p. 120). The former illustration highlights one
of three deficiencies in assessment that might lead to culturally inappropriate
assessment: test construction, test administration, and test interpretation.
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Test Construction

Test construction and development is a critical first step in which bias can be
addressed and corrected. Bias occurs quite easily in this area when a particular
measured construct is not consistent across cultural groups. Consider the fol-
lowing example:

You are administering the WAIS-IV to Anthony, a second generation
Cuban American from Hialeah, Florida, where he was raised and lived
until 1 year ago. Anthony is bilingual, very proficient in English, and
has recently relocated to Tennessee. During administration, you notice
Anthony having particular difficulty with the Verbal Comprehension
subtest, which assesses his ability to understand abstract social con-
ventions, rules, and expressions.

Question: Given Anthony’s cultural background and hometown; what
might limit his familiarity with common U.S. social conventions and
norms?

Although Anthony is second generation, here are some facts about his
hometown of Hialeah, Florida, that might disadvantage him on this particular
section of the WAIS and might not typically present as an issue for second-
generation immigrants:

Hialeah has the second largest population of Cubans and Cuban Ameri-
cans in the United States, and it is a very close-knit community.

As of 2000, Spanish as a first language accounted for 92% of the popula-
tion.

Telemundo, the second largest Spanish network television channel, is
headquartered in Hialeah.

As a second-generation immigrant, one might assume that Anthony would
speak English proficiently. However, the culture of his environment called for
Anthony to remain immersed in his native culture, and thus, he might not be
familiar with U.S. social conventions and expressions or mainstream English.
Instead of assessing Anthony’s verbal comprehension, this particular section
might more accurately measure his level of immersion into U.S. social customs
(see also chapter 17). This representation of construct bias should be acknowl-
edged and accounted for in test selection in addition to any linguistic issues that
might also affect assessment bias.

In order to counter bias in test construction, test adaptation may be neces-
sary. Adaptation involves modification of an assessment instrument to allow for
evaluation of individuals or groups with qualities other than those for which
the test was originally constructed for. Oftentimes, translation and accommoda-
tions for chronic illness or disability are the most common types of adaptations
made to test construction. Oakland (2004) indicates that adaptations are needed
generally for three reasons:
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1. When tests are used in countries other than those in which they were devel-
oped,

2. When tests are designed for use in two or more countries in which cross-
national practices occur, and

3. For use with persons who differ in linguistic, cultural, or functional qualities.
(p. 168)

Pena (2007) identifies translation methods specifically as a means to intro-
duce bias to the validity of an instrument. Various methods of gaining equiva-
lence in translation can greatly diminish the potential for bias. Subsequently,
as providers seek alternative measures to address linguistic differences, they
should carefully evaluate the psychometric properties of the instrument, in-
cluding methods for translation (Mpofu & Ortiz, in press). Pena discussed four
translation methods.

Linguistic equivalence is the translation of instructions and instruments,
and then using back-translation (translation from the first language to
the second, and then back to the first by a second person) as a means of
verification.

Functional equivalence is a translation method that allows for elicitation
of the same construct as the original instrument.

Cultural equivalence is a method that considers the underlying meaning
of an item for various cultural and linguistic groups.

Metric equivalence is a method that implements congruence between
item and question difficulty across the assessment instruments.

Gonzalez-Calvo, Gonzalez, and Lorig (1997) and Pena (2007) submit that a
combination of translation methods should be taken into account. A combina-
tion of methods greatly reduces the potential for bias. Gonzalez-Calvo et al.
suggest that when selecting appropriate instruments, service providers should
refer to those that employed a qualitative technique to assess universality prior
to item construction. This process typically identifies instruments that took spe-
cific steps to ensure universality versus ones constructed on the assumption of
universality.

Test Administration

Test administration is yet another area where bias can occur. Issues with ad-
ministration tend to surround test selection and translation challenges for per-
sons who do not speak English as their first language or those whose daily lives
are not typical to the Western/U.S. models of medical care and intervention.
General levels of difference in communication styles and patterns can affect
administration. van de Vijver and Tanzer (2004) support this notion, that lack of
understanding of testing language by the interviewee, or the interviewers’ vio-
lation of cultural norms, can hinder the collection of information during admin-
istration. Translation and other linguistic issues can pose particular challenges
for persons with chronic illness and disability because health status is often
described differently among various cultural groups.
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Cultural attitudes and beliefs about disability and illness are central to
the administration of assessments and can be particularly relevant during in-
take assessments. These attitudes can vary widely from culture to culture and
can affect responses to treatment (Niemeier et al., 2003). Consider the example
of a spiritually committed African American woman who resides in the rural
south and consistently complains about her “nerves.” Assessment instruments
regarding anxiety or depression might seem like foreign concepts as well as
diagnostic and negative. Language that suggests that this woman is unable to
“heal” herself through faith and prayer may be in conflict with her spiritual
beliefs. These are beliefs that might also prevent her from implementing a
medicinal intervention. Niemeier et al. further illustrates this assertion in the
anecdotal reference regarding some American Indians, who for example, still
believe that disability is contagious and may, as a result, discourage their chil-
dren from touching assistive technology devices (p. 1242).

In addition to the diverse cultures of the persons we will serve, there is
also a culture that exists for the service provider. Yes, our identity as rehabili-
tation and health professionals also represents a cultural identity. As a result
of training on the philosophies that guide our disciplines and other training
experiences, it is likely that the rehabilitation professional has also been indoc-
trinated with provider culture (Spector, 2002). This provider culture also consists
of norms, beliefs, and practices that partially shape providers’ attitudes toward
disability and health. During the assessment, these provider beliefs might con-
flict with the beliefs of the person being assessed. For example, a major tenet of
the rehabilitation philosophy is person-centered planning. While the heart of
this concept posits that professionals should view individuals comprehensively,
persons from a collectivistic orientation may not readily understand a concept
titled person-centered. The very terminology itself might be antithetical to an
individual who is oriented as being “part of a whole,” as you will find in some
indigenous peoples and East Indian cultures. A later section discusses current
practices on how to effectively examine and address the various dimensions of
identity for the rehabilitation profession and preempt a biased assessment.

Test Interpretation

Test interpretation can thus be affected by both test construction and admin-
istration. Interpretation is a critical component of the assessment process.
Following interpretation, treatment plans and interventions are designated. In-
accurate interpretation can derail a successful rehabilitation, health, or thera-
peutic outcome, therefore, test interpretation is worthy of further discussion.
Previous research indicates that there are several components that might
impact accurate interpretation of assessment data. The first major issue is to
recognize that the assessment data collected is not the final step. As proposed
by Mitroff and Sagasti, “another way to put this is to note that data are not in-
formation; information is that which results from the interpretation of data” (as
cited in Messick, 1980, p. 1014). Practitioners must not only be proficient in the
selection and delivery of the assessment but also in the accurate interpretation
of the data results. Accurate interpretation will again call upon the rehabilita-
tion or health professionals’ability to consider the impact of cultural differences
on the assessment results. This, however, should not diminish the relevance
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of scores, but it should temper the interpretation, which might be affected by
disability status and cultural or linguistic differences. A second key issue sur-
rounds factors external to the instrument. Test interpretation requires a service
provider to consider the cultural factors at play during administration so that
they are able to accurately interpret the findings. Consequently, professional
preparation in psychometrics and evaluation plays a significant role as an ex-
ternal factor affecting interpretation. Oakland (2004) emphasizes the dearth of
graduate training programs that focus on psychometrics and test development.
As previously asserted, rehabilitation and health professionals who are “under-
trained,” in regard to assessing psychometric properties and test adaptations
that allow for culture-fair assessments, will lack the ability to provide accurate
diagnoses and treatment planning needed to facilitate successful outcomes.

Current Practices in Culture and Diversity Assessments
in Rehabilitation and Health Settings

In any discussion of current practices in culture and diversity, it is imperative
that the contextual implications of cultural competency are discussed. While
there are several variations in the literature of what contributes to cultural
competence, the most widely used definition was developed by Cross (1989),
who defined cultural competence as: “a set of congruent behaviors, attitudes,
and policies that come together in a system, agency, or among professionals that
enables effective work in cross-cultural situations.”

Developing Cultural Competence

A central piece to the definition of cultural competence includes employing
four pertinent strategies on an on-going basis (reflected in Figure 4.2): (a) the

How we perceive our cultural identity is key to our interpretation of
cultural issues that impact the persons we serve. Culture is a multidi-
mensional construct that is highly dynamic and often contextual. Given
that, it is essential to examine the dimensions of our cultural selves
frequently to enhance our own cultural awareness as rehabilitation and
health professionals. This awareness assists greatly in enhancing our
cultural responsiveness during testing and assessment. Consider the
key features of your cultural self (ethnicity, spirituality, gender, nation-
ality, family system, etc.).

Questions:

Name two characteristics that have strong cultural relevance to your
daily interactions as a professional. How might these cultural features
impact your interpretation of test data collected from a client with char-
acteristics dissimilar from the two you named?
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Strategies toward cultural competency.

Personal Cultural
Awareness

Awareness of Others

Clinician — Client

Knowledge of Cultural
Relationship ;

Norms and Values

From “Psychometric Evaluation of the Cultural Competence Assessment Instrument Among Healthcare
Providers,” by A. Z. Doorenbos, S. Myers-Schim, R. Benkert, & N. N. Borse, 2005, Nursing Research, 54,
pp- 324-331. Adapted with permission.

clinician’s insight into their own culture and awareness of values, (b) the clini-
cian’s awareness of the individual client’s cultural viewpoint and values as they
relate to the client’s group identity, (c) the clinician’s knowledge of various cul-
tural norms and values, and (d) the clinician'’s ability to build a relationship with
the client given their awareness and knowledge.

Also inherent in attaining cultural competence is an understanding of cul-
ture. We see culture as consisting of multiple identities that are multidimen-
sional, dynamic, and evolving as well as contextual. To further understand the
various dimensions of culture, it might be useful to refer to Arredondo and
Glauner’s (1992) Dimensions of Identity.

They define identity across three areas: Dimension A, which defines those
qualities such as ethnicity and gender that are at the person level and are to
some degree predetermined; Dimension B, which defines those levels of iden-
tity that, although also at the person level, are those that can be impacted by the
individual (e.g., work experiences and spirituality); lastly, Dimension C, which
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Dimensions of personal identity.

Dimensions of Personal Identity

Age
Culture
Ethnicity
Gender
Language
“A” DIMENSIONS: Physical/Mental Well Being
Race

Sexual Orientation
Social Class

Education Background
Geographic Location
Hobbies/Recreational
Health Care Practices/Beliefs
Religion/Spirituality
Military Experience
Relationship Status
Work Experience

“B” DIMENSIONS:

“C” DIMENSIONS: Historical Moments/Eras

Arredonde & Glrme. 1562
Expowermen: Warkibops, Inc

From Personal Dimensions of Identity Model, by P. Arredondo and T. Glauner, 1992, Boston: Empowerment
Workshops. Copyright ©1992 by Empowerment Workshops, Inc. Reprinted with permission.

includes those events that exist outside the individual but have the ability to
shape other aspects of the individual’s identity (e.g., being raised during the
Civil Rights Era or personally defining historical events). This broad definition
of culture allows for all levels of identity to be considered as they intersect and
impact the individual’s identity and perceptions of health and disability (e.g., a
person of Eastern European nationality living in poverty will likely conceptu-
alize health vastly different from a wealthy person from Eastern Europe).
These pieces fit together and should be interlocking. This model is perhaps
an extension of the Doorenbos, Myers-Schim, Benkert, and Borse (2005) model
of provider level cultural competency. The current model highlights the addi-
tional relevance of the clinician and client relationship/communication—a re-
lationship enhanced by the other features of the interlocking pieces. In regard
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to health status and assessment, communication between the provider and the
client/patient/consumer is critical. The relationship and resultant patterns
of communication are integral to the framework of cultural competence (Be-
tancourt, Green, Carrillo, & Ananeh-Firempong, 2003). However, perhaps the
most central piece is the clinician’s own personal cultural awareness. We firmly
believe that seeking self-understanding is pivotal in working toward cultural
competency and must occur prior to implementation of culturally responsive
practices in assessment. In order to initiate this understanding, the service pro-
vider should familiarize themselves with several areas:

1. How they define their own central group identities (this would include any
defining identities such as race/ethnicity, nationality, gender, disability status,
socioeconomic status, etc.).

2. What are their individually unique characteristics that distinguish them
from their group identities? For example, perhaps they were raised in a very
homogenous, rural, farming community, yet they have an affinity for exotic
East Asian foods.

3. Lastly, the clinician should reflect on personal life experiences and challenges
that have shaped their perspective on life. This will help maintain understand-
ing of universal human elements of experiencing various emotions (e.g., joy,
disappointment, frustration, honor, pride). At this universal level, there can
always be a connection between the clinician and the person being assessed.

These efforts by the service provider, when coupled with standardized tests and
appropriate test batteries, can yield a culturally responsive and comprehensive
assessment environment for all clients and could significantly impact rehabili-
tation, counseling, and health outcomes (Roysircar, 2005).

Acculturation

Acculturation is one other key feature of cultural competency that should be a
focal point when discussing culturally responsive assessments. By definition,

Case Study 4.1

A 28-year-old man, originally from Sudan, immigrated to the United States
4 years before sustaining a severe brain injury. He was assaulted one eve-
ning as he returned home from his pizza delivery job.

The oldest of six children and the only son of a merchant in Khar-
toum, the patient hoped to help the rest of his family relocate to America.
Initially, following the injury, the patient could not speak English, and his
native Arabic was garbled and halting. He declined to eat, even though he
had been cleared for swallowing by the speech and language pathologists.
He also refused to be bathed or to dress in front of female staff.
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Ultimately, staff familiar with the religious, social, and dietary prac-
tices of his country addressed relevant cultural issues, and his behaviors
began to be seen as being understandable within the context of his world-
view and the customs of Sudan. When family from Indiana arrived, bring-
ing food native to the patient’s culture, he began to participate in more
rehabilitation therapies. His speech, specifically his second language, En-
glish, improved, and he revealed himself to be a very personable, bright,
and hard-working man (Niemeier et al., 2003).

QUESTIONS

1. Identify and explain the social attitudinal variables that would explain
the patient’s preferences in the rehabilitation setting.

2. How might assessments with culturally diverse individuals best be re-
sponsive to their values or worldviews? (See also chapter 18.)

acculturation is a psychological and sociological adaptive process through which
the values, customs, and norms of a culture are incorporated in the cultural be-
havior of someone from a different culture (Marin, 1992). Sodowsky and Lai
(1996) purport that acculturation as a process is a response to the dominant
culture, such that a person integrates the cultural behaviors of the dominant
culture into their existing framework. Recall our earlier example of Anthony,
the second-generation Cuban American who now lives in Tennessee. A second-
generation resident of the United States, Anthony’s adaptation of some cultural
behaviors of the majority culture are likely to be greater than what might have
been seen with his parents—first-generation residents of the United States.
While his parents still speak mostly Spanish and have a limited mastery of
the English language, Anthony has gained proficiency of the English language.
Language acquisition of the dominant culture can be seen as instrumental in
the acculturation process. As addressed earlier, linguistic differences can im-
pact the assessment process. Acculturation is a viable factor that could mediate
responses and interactions with rehabilitation and health care professionals
during assessment and treatment (Niemeier et al., 2003). Thus, various degrees
of such must also be examined and considered during the assessment process.

What this discussion of cultural competence naturally guides us to is reflec-
tion on the construct of “universality.” Pena (2007) asserts that a “cross-cultural
approach can help to identify universals in test development and to discover
variation attributable to linguistic and cultural differences” (p. 1261). Specific
to issues related to disability, Zola (1989) also presented a view on the need
for universalism. As a universalist, Zola's strategy calls for a respect for differ-
ence through policy that recognizes difference, yet simultaneously broadens
the definition of what is deemed, in this case, “normal” (Bickenback, Chatterji,
Badley, & Ustiin, 1999). In the case of measures of culture and assessment, uni-
versalism would be represented as assessment instruments that were culturally
appropriate across various dimensions of culture and accurately adapted for
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linguistic differences. Furthermore, a universal approach would contend that
health constructs vary greatly among various cultural groups and that dimen-
sions of health should be investigated within cultural groups (Maramaldi, Berk-
man, & Barusch, 2005).

While not all assessment instruments have reached the aforementioned
level of universalism, there are quite a few that have been adapted to address
cultural distinctions among test populations. It would be too cumbersome to
identify each of those instruments here, so we have chosen to focus on several
culturally responsive administration strategies and several culturally appropri-
ate instruments that focus on general mental health characteristics and one
physical health survey with widespread use.

Culturally Appropriate Assessment Considerations

Prior to Administration (Test Selection)

Rehabilitation and health professionals should receive and participate
in on-going multicultural training and field-related experiences to en-
hance cultural competence for working with culturally diverse popu-
lations (Betancourt et al., 2003; Donnell, 2008; Niemeier et al.,, 2003;
Spector, 2002).

It is imperative that rehabilitation and health professionals administer-
ing assessments receive adequate training in assessment and illustrate
understanding of terminology such as construct validity (Maramaldi et al.,
2005).

Rehabilitation and health professionals should gain familiarity and pro-
ficiency in examining various methods of instrument translation, adapta-
tion, and accommodations utilized to achieve psychometric equivalence
(Pena, 2007).

During Administration

Professionals may need to implement various forms of assessment to
counter any potential bias evident to the administrator in the instru-
ments selected (Downing, 2003).

Qualitative measures of assessment across varying settings may also
need modifications to prevent provider-defined concepts of illness,
health, and disability from being transferred onto the client. An example
of this might be a modified intake process with questions that allow for
the individual to define their perception of health.

Following Administration (Interpretation)

Rehabilitation and health professionals must understand the importance
of interpretation and regard it as similar to the “scientific method of the-
ory development or hypothesis generation” (Downing, 2003, p. 837).

As previously mentioned and aptly framed by Mitroff and Sagasti (as
seen in Messick, 1980), the data retrieved is not the final step. Interpreta-
tion and cultural consideration of linguistic and other cultural factors are
as critical at this point as they are at any other point during assessment.
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These represent a minimal level of consideration for rehabilitation and health care
providers when assessing health status of culturally diverse persons. Integrating
these directives will enhance a culturally appropriate and unbiased assessment
that may yield more positive rehabilitation and health outcomes. While there are
various methods of adapting and accommodating instruments, clinicians should
implement these considerations at each critical juncture during assessment. The
following is an example of several widely used instruments that illustrate fusing
cultural considerations with rigorous test construction and development.

Culturally Responsive Assessment Instruments

Modified Intake Assessment

During most assessments, clients tend to expect a professional with a notepad
or keyboard. This tends to place an immediate, typically impenetrable boundary
between the clinician and the client. Instead, a more relaxed approach of “let’s
get to know each other” can be more effective, while still maintaining appropri-
ate professional boundaries (see Exhibit 4.2).

The General Acculturation Index

The General Acculturation Index (GAI Balcazar, Castro, & Krull, 1995) is a more
recently developed instrument that is a five-question measure of accultura-
tion. Although the GAI was initially developed to study cancer risk in Mexican
American women, this instrument was useful in assessing levels of accultura-
tion for the person being evaluated. The GAI reports a Cronbach’s alpha of .82.
It should be noted that this measure was found to correlate with education
level. This, however, would be congruent with the purpose of the instrument,
which seeks to assess acculturation using factors that typically influence the
adaptation of migrant populations to foreign lifestyles (Jaber, Brown, Hammad,
Zhu, & Herman, 2003). This index inquires about language typically written and
spoken, geographic location of childhood, ethnicity of friends, and degree of
pride in one’s background. Answers are chosen based on a five-point Likert
scale. This is a useful introductory scale to administer to gain insight into the
level of adherence to other cultural trends and, potentially, definitions of health
and wellness that might impact client involvement in treatment.

The Beck Depression Inventory-li

The Beck Depression Inventory-II (BDI-II; Beck, Steer, & Brown, 1996) is the
most widely used self-report instrument for assessment of depression. The
BDI-II has received substantial revisions since the 1961 version to maintain
consistency with the American Psychiatric Association’s (APA) Diagnostic and
Statistical Manual of Mental Disorders (4th edition, text revision; DSM-IV TR).
The BDI-II is available in approximately 16 language translations, including
Xhosa, Dutch, French, German, and Persian. The BDI-II is not a standard-
ized measure and thus does not include any normative data in the manual.
This could potentially allow for cultural interpretations of the results. Despite
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CULTURALLY APPROPRIATE TRADITIONAL
ASSESSMENT QUESTIONS

Tell me a little about Current residence

your background. Place of origin
Family network
Previous careers/education
Past health issues

Tell me what your interests are.  Hobbies
Career interests/goals
Educational goals

When in trouble, where do Social networks
you find strength or help? Family relationships
Health resources
Community resources
Past experiences seeking assistance

How do you deal with Behavioral cues

difficult times? Cognitive resilience
Psychological functioning
Community resources
Familial resources

How would you describe Health status/perception
your health? Description of health-related issues/
problems
Understanding of health-related
issues
‘What have you been told Understanding of health-related issues
is affecting you? Health status/perception

several shortcomings of the BDI-II, it boasts high internal consistency (yield-
ing a Cronbach’s alpha of .92), high content validity, and strong international
propagation.

General Health Questionnaire

The General Health Questionnaire (GHQ; Goldberg, 1978) is a measure of the
mental health issues related to depression, anxiety, and social withdrawal. The
GHQ has been translated into over 38 different languages (including Arabic,
Hindi, Japanese, and Yoruba) and is available in 4 versions, using 12, 28, 30, or 60
items. The 28-item version, GHQ 28, is used most widely and most often is used
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within “working populations.” Although the GHQ seeks to assess the presence
of more common mental health issues, it was not developed for predictive uses.
Its scores are used to indicate “psychiatric caseness.” This “is a probabilistic
term—whereby, if such respondents presented in general practice, they would
be likely to receive further attention” (Jackson, 2007, p. 79). Reliability coeffi-
cients have ranged from 0.78 to 0.95 in various studies.

State-Trait Anxiety Inventory

The State-Trait Anxiety Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, &
Jacobs, 1970) was designed to measure anxiety in adults. A later version was
developed for children (STAIC; Spielberger, Edwards, Montuori, & Lushene,
1973). A key feature of the STAI is that it distinguishes feelings of anxiety
from depression. The STAI is appropriate for those with a sixth-grade read-
ing level, which increases it's applicability across various levels of literacy. The
inventory includes two subscales, one that assesses “state” anxiety (a tempo-
ral condition of anxiety), and one that assesses “trait” anxiety (a more long-
standing behavioral condition of anxiousness). The inventory illustrates high
concurrent validity with other scales utilized to assess anxiety. The STAI also
has high relevance for culturally responsive assessment. The STAI has been
adapted into 48 languages, including Arabic, Hindi, Korean, and Portuguese,
and can be effectively used to measure a particular population in study regard-
less of their racial, spiritual, or gender background (De Jong, Merckelbach, &
Nijman, 1990).

The SF-36°® Health Survey

The SF-36 (Coons, Rao, Keiner, & Hays, 2002) is an example of a health-related
quality of life instrument with consistently strong validity that was intended
for use in the general population. The SF-36 consists of eight cluster scales:
physical functioning, role functioning, bodily pain, general health, vitality, social
functioning, role-emotional, and mental health. These eight clusters then form
two general measures of health: physical health and mental health. In addition
to English, the SF-36 has been translated, adapted, and published in 13 other
forms through the International Quality of Life Assessment (IQOLA) Project
and is used in over 50 countries. A key feature in the development of the SF-36
perhaps is represented not only in the array of adapted versions available but
more so in the diligence taken to not operationally define health constructs for
diverse populations. The Physical Functioning domain presents a Cronbach’s
alpha of 0.90, and test-retest reliabilities for the eight domains ranged from 0.73
t0 0.96. There exist four English language versions (United States, Canada, Aus-
tralia/New Zealand, and the United Kingdom), which is indicative of the com-
plexity and potential danger with straight language translations as well as the
necessity to consider cultural distinctions when investigating issues of health
and disability across diverse cultural groups. The SF-36 is an excellent illustra-
tion of a culturally responsive assessment instrument that not only considers
the language of the population but also various regional cultural trends and
norms toward health and illness.
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WHAT EXACTLY IS THE “NORM"?

The term race in the United States has lost the original anthropolo-
gy-based definition. Individuals and society as a whole tend to clas-
sify individuals based more on outward appearances than on genetics
or biology. To this end, some researchers believe that race is a social
construct, or something that has been giving meaning based on the
thoughts and beliefs of the society in which you live. Similarly, when
we talk about disability in the field of rehabilitation, often we believe
we are all talking about the same construct. But what if my definition
of disability is different than your definition of disability? Does dis-
ability mean the same thing in Japan as it does in England? Does this
also make the term disability a social construct? Often we take things
that we know for granted. What does it mean to be disabled? What does
it mean to be Latino? The answers to these questions are based more
on our thoughts and beliefs about these constructs than on outward
appearances. What other terms do we assume mean the same to every-
one? In July 2008, in the United States, the headlines read “Pregnant
man, gives birth to daughter.” The “pregnant man” had been born, bio-
logically, a woman. After extensive surgery and living as a male, “she”
became “he” by legally changing his gender. So what is “normal”?

Questions:

Is “normal” static? Does it stay the same over time? Is there anything
that was “normal” in the 1940s that isn't “normal” now? Are there things
that are considered every day, routine, or “normal” now that were not
“normal” 5, 10, 15, or 20 years ago? Who decides what is or is not consid-
ered “normal”? How does this shift in “normal” affect how we view dis-
ability, health, and/or rehabilitation? How does it affect what is or isn't
considered a physical or psychological disorder? What do you think will
shift our beliefs about disability over the next 10 years? How do you
suspect these shifts will affect how we conduct assessments?

Legal and Professional Issues in
Culture and Diversity Assessments

In 1994, the APA recognized the effect of culture and ethnicity on assessment,
diagnosis, and treatment and actively acknowledged this impact in the re-
vised DSM-IV (Lu et al., 1995). Additionally, the Commission on Rehabilitation
Counselor Certification also addressed assessment bias in the revised Code of
Ethics. According to the Code of Ethics, consideration of culture should occur:
(a) during diagnosis of mental disorders; (b) during test selection; and (c) dur-
ing scoring and interpretation of test results. These efforts illustrate awareness
of the potential for cultural bias in assessment.
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More recent efforts by the APA (2000), the American Psychological Associa-
tion (2002), and the American Counseling Association (2005) have introduced
guidelines for the ethical practice of conducting quantitative assessments.
These guidelines highlight the culturally responsive practice of identifying the
norm group of the client so that assessments are interpreted in context of the cli-
ent. Effective assessments also require that the “person(s) doing the assessment
has accumulated significant knowledge about the history, customs, and modes
of interaction of the groups in question” (Lonner & Ibrahim, 2008, p. 40).

An often cited source is the International Test Commission (ITC; 2001). The
ITC is an “association of national psychological associations, test commissions,
publishers and other organizations committed to promoting effective testing
and assessment policies and to the proper development, evaluation and uses
of educational and psychological instruments.” The ITC developed guidelines
on test use that compiled common practices from multiple codes of ethical
practice, standards, and practices of organizations that develop and administer
educational and psychological tests. The guidelines for test use are available at
http://www.intestcom.org.

Issues Critical to Culture Diversity Assessments
in Rehabilitation and Health Settings

As discussed in this chapter, there are three major areas in which the counselor
must be cognizant of cultural bias within the assessment process. These areas
include: possible bias as introduced by the instrument and the development
of the instrument; the bias that can be introduced during the test administra-
tion; and the cultural competency of the counselor conducting the assessment
process, where bias can be introduced throughout the process from interview
to interpretation.

Critical to approaching the assessment process, counselors must start with
the basic questions of: “what treatment, by whom, is most effective for this in-
dividual, with that specific problem, and under which set of life circumstances”
(Paul, 1967, p. 111). Although not specific to multicultural counseling, these
questions can be used in determining the specific assessment for the individual
in a specific cultural environment. In multicultural training, although counsel-
ors are guarded against making generalizations, training materials often refer
to individuals based on ethnic or demographic categories. In assessment, this
“ecological fallacy” leads one to draw conclusions about an individual based
on an analysis of group data (Hofsteded, 1980, 2001; Pedersen, Draguns, Lon-
ner, & Trimble, 2002). An example of this would be to assume that an assess-
ment is appropriate for a person from the Philippines because the assessment
was conducted on Asian Americans. Similar to other cultural/racial groups,
Asian Americans represent many different cultures, languages, and worldviews
(Bryan, 1999). Likewise, the assessment concerns for a racially Black Latino
individual may be drastically different than the assessments concerns for a ra-
cially White Latino because of their different life experiences.

Examining within-group differences is especially important in rehabili-
tation and health settings. As mentioned previously in this chapter, cultural
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attitudes and beliefs about disability, along with definitions of health and ill
health, vary across cultural groups (Ibrahim & Ohnishi, 2001; Niemeier et al.,
2003). These cultural differences in attitudes, beliefs, and definition of disability
or health affect two areas of the assessment process. The first is the individual
and his or her responses to the outcomes of the assessment. The second area is
cultural context and definition of the “problem.”

How the individual is treated and their life experiences and worldviews
may be affected by the cultural beliefs regarding disability or ill health. For
example, Tsao (2000) pointed out that in her family, her disability and the fam-
ily’s cultural beliefs regarding disability “overshadowed many traditional Asian
values” (p. 27). There are many areas in the assessment process this may affect.
One such area would be in the interpretation of the data received. In inter-
preting the assessment information, it could be the case that scores cannot be
compared to other individuals with disabilities because of the Asian cultural
background, but also, they cannot be compared to other Asian populations be-
cause of the disability.

As the definition of disability, health, and ill health vary across cultural
groups (Niemeier et al., 2003; Ibrahim & Ohnishi, 2001), so do the definitions of
terms such as intelligence, abilities, personality, and pathology (Pedersen et al.,
2002). It can be argued that these terms, often assessed to determine disability
or illness, hold different meanings for different cultural groups. For example,
Cheung and Leung (1998) noted, “prior to the importation of Western psychol-
ogy into China, personality was studied in terms of the ideal moral character in
Chinese philosophy” (p. 233). Using the cultural norms of China, standardized
personality measures such as the Minnesota Multiphasic Personality Inventory
(MMPI) can be translated into the Chinese language, however, the items do not
translate into a Chinese cultural context. Researchers have found that individu-
als who are Chinese score high on depression scales on the MMPI (and the
revisions) because the items endorsed do not “reflect depression in the Chinese
cultural context” (Cheung & Leung, p. 235).

Therefore, in returning to the original questions of “what treatment, by
whom, is most effective for this individual, with what specific problem, and
under which set of life circumstances” (Paul, 1967, p. 111), there are several
complexities. Critical to assessment in rehabilitation and health care settings it
is necessary to identify if the “problem” is actually a problem within the individ-
ual’s cultural group and if cultural group norms, as defined for other members
of the group, are the same for the individual with a disability. Recognizing the
complexities of the assessment process not only includes examining general
multicultural competencies but also an ability to examine within-group differ-
ences and how these differences may affect the assessment process.

Aspects of Culture and Diversity Assessment
for Research and Other Forms of Scholarship

Since Griggs v. Duke Power (401 U.S. 424 [1971]), health service providers have
had to be aware of the potential of systematic errors in assessment instru-
ments. Of particular concern have been those systematic errors that result in
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differential impact for individuals as a function of their race, ethnicity, or cul-
ture. At the heart of this case were concerns regarding the design of the assess-
ments and, more importantly, the valid use of test results. Efforts to understand
and implement assessment programs for specific purposes must incorporate
the relative strengths or limitations of the instruments and interpreting results
in light of individual factors and contextual demands (Dana, 2008). As such, de-
velopers of assessment instruments and researchers attempting to understand
the implications of scores from assessments must consider much more than
content, construct, or criterion validity of instruments. Meeting the demands of
equitable testing and research on instrumentation requires the development of
cultural competencies and rethinking approaches to evaluating the psychomet-
ric properties and utility of different assessment instruments.

Cultural Competence

Conceptualizations of the term cultural competence vary according to pro-
fessional orientation and specific discipline (Dana, 2008). Broadly, cultural
competence can be considered the possession or development of congruent
behaviors, attitudes, and policies that enable individuals to work effectively
with individuals from different ethnic or cultural backgrounds (Isaacs &
Benjamin, 1991). Individuals are considered to be increasing their cultural
competence as they begin the process of seeking and integrating knowledge
regarding groups of people into specific attitudes, practices, standards, and
policies to increase the quality of services and outcomes (Davis, 1997). How-
ever, it is unclear to what extent that the researchers conducting experiments
to evaluate psychometric instruments have developed a level of cultural com-
petence prior to engaging in their explorations. There are some indications
that individuals who consider themselves to possess high levels of cultural
competence on surveys are more confident in providing services to clients
from different cultural backgrounds (Nagai, 2008). However, self-report of
cultural competency may fall prey to concerns regarding respondents sup-
plying socially desirable responses (Ponterotto, Gretchen, & Chauhan, 2006).
As such, a need persists to develop measures, such as indirect assessments,
that reduce the likelihood of socially desirable response patterns (Antonak
& Livneh, 1995). Alternative methods to measure cultural competency will
increase the likelihood that individuals conducting research will consider the
broad array of experiences and values of persons from diverse cultural and
ethnic backgrounds.

In addition to developing better tools to measure the cultural competency of
researchers, further research is also needed regarding the health impact of the
provision of services by persons with varying levels of cultural competence. As
previously stated, existing research may lack sufficient credibility among pol-
icy makers to create progressive changes in existing preservice and in-service
training programs, community initiatives, and future guidelines or laws. With
the promotion of research on evidence-based practices to guide clinicians and
administrators (Chan, Rosenthal, & Pruett, 2005), further investigation that in-
corporates empirically sound instrumentation is necessary to guide policy and
training toward creating services that are consistent with the diversity of the
clientele requesting services.
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Summary

The essential argument of this chapter is that the providers of health care, coun-
seling, and rehabilitation services must consider the implications of culture on
the assessment process. Both the provider culture and the culture of persons
receiving assessment services must be considered. This is by no means a simple
task, but one that requires adequate assessment training that infuses exposure
to: culturally diverse field experiences, training on selecting and utilizing cultur-
ally relevant and appropriate assessment instruments, and structured examina-
tion of personal cultural awareness. It was best articulated by Doorenbos et al.
(2005): “the cultural competence of healthcare providers is central to the health-
care system’s ability to provide access to and delivery of high-quality, high-value
healthcare and is instrumental in reducing health disparities” (p. 324).

It is imperative to note again that persons with disabilities and persons
from diverse cultural groups—although there are some shared variables—are
not homogenous. Hence, rehabilitation and health providers need to examine
the cultural beliefs and perceptions of the individual they are working with.
Cultural group information should serve one dimension of identity, but the in-
dividual layer adds yet another dimension of characteristics to be considered
during assessment. Culturally competent service providers will know to utilize
the client/consumer as a key source of information that will provide some di-
rection toward the culturally appropriate assessment and treatment interven-
tions (Stone, 2005). Proficient service provision requires culturally competent
and sensitive providers who are able to understand the impact of culture on
health and disability status, utilization, and treatment outcomes (Gonzalez-
Calvo, Gonzalez, & Lorig, 1997). Consequently, the success of rehabilitation and
health outcomes depends on our cultural competence and ability to effectively
and appropriately assess the needs and abilities of the persons we serve.

Warner, T. D., Dede, D. E., Garvan, W. G., & Conway, W. (2002). One size
does not fit all in specific learning disability assessment across ethnic
groups. Journal of Learning Disabilities, 35, 500-508.

Objectives: The purpose of this study was to examine whether the use
of minimum IQ scores and simple difference methods is appropriate in
diagnosing specific learning disabilities (SLD) in African American col-
lege students. Noting that, on average, African American IQ scores differ
by 1 SD from those of European American scores, the simple difference
method uses a minimum IQ score cut-off point, and SLD diagnosis is de-
termined based on the discrepancy between the IQ and Achievement test
scores.The researchers, replicating previous research, postulate that more
sound statistical analysis can be used to provide a more balanced inter-
pretation of severe discrepancy, thus more accurately diagnosing SLD.

Method: Participants were full-time college students referred for
SLD evaluation over the course of 3 years. A total of 117 individuals
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participated in the study: 50 were African American and 67 were Euro-
pean Americans. Participants were between the ages of 18 and 25 (Afri-
can American M = 19.7,SD = 1.4; European American M = 20.6, SD = 1.8)
with the majority being male (African American M = 88%, European
American M = 55.2%). IQ and achievement test scores were obtained
and converted to standard scores. Severe discrepancies between IQ
scores and Achievement scores were determined through both a simple
difference method and a regression-based method.

Results: As the researchers expected, significant differences were
found for the WAIS-R Full Scale IQ scores, favoring European Ameri-
can students. Similar to findings in other research, African American
students were, on average, 1 SD lower than those of the European
American students. Using the minimum IQ score of 85 to differentiate
SLD from low functioning would have excluded 3% of the European
American participants and 33% of the African American participants
from further evaluation for a SLD diagnosis. In examining the differ-
ences between the simple differences and regression-based methods
for determining a severe discrepancy between IQ and Achievement,
one-third more African Americans (54%) were identified as having SLD
using the regression-based method. Equally important, when deter-
mining SLD in European American students, there was no significant
difference found between the two methods.

Conclusion: The findings of the study call for researchers, educators,
and psychologist to examine the methods used to determine SLD di-
agnosis. Warner et al. call for the establishment of a uniform guideline
in determining SLD. The differences in average IQ scores found when
comparing minority students to nonminority students have been a con-
cern for a number of years. Thus, the use of minimum IQ score cut offs
and the use of discrepancy criteria provides inaccurate information,
when used with minority students, and limits the number of students
eligible for services.

The study indicates that the assessment process can also be biased in
the manner in which the results are interpreted. In this particular study,
the authors presuppose that the statistical methods psychologists use to
interpret the results of the scores and a lack of standardized methods of
interpretation build bias into the diagnosing process for minorities.

Questions:

What are the ways in which biases can be built into both IQ and achieve-
ment tests? How would you determine if these instruments are appro-
priate for your consumers? Aside from the bias that may be included in
the assessment construction, what are other ways that the assessment
process can be biased? How can you adapt the assessment and diagnos-
ing process so as to avoid introducing additional bias into your assess-
ment process? As a supplement to standardized assessments (such as IQ
tests), what are other ways to assess for learning disabilities?
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Overview

Measures constructed using item response theory (IRT) are gaining increased
attention in rehabilitation and health settings. Most computer-administered
measures are IRT-based, thus adding to the efficiency, accuracy, and amount
of patient-oriented data collected. This chapter describes IRT, including some
of its basic tenants. The chapter also discusses differences between IRT and
classical test theory (CCT), common IRT models for assessment (i.e., 1-, 2-, and
3-parameter models), and item information characteristics (difficulty, discrim-
ination), as well as IRT’s basic mathematical features. The chapter reviews
research and practice issues in the construction of IRT methods for use in re-
habilitation and health measures. Practical features of IRT modeling (e.g., its
focus on estimating measurement characteristics of test questions in light of 25
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a person’s abilities) make it ideal for use in rehabilitation and health settings
wherein test information at the item level has clinical significance.

Learning Objectives

By the end of the chapter, the reader should be able to:

1. Contrast item response to classical test theories of assessment;

2. Explain the conceptual basis of IRT and computer adaptive testing (CAT);

3. Describe item characteristic and person ability measures with IRT-based
measures;

4. Describe how IRT and CAT are applied in assessment in rehabilitation and
health;

5. Discuss how IRT and its application in CAT can be used to aid research and
practice in assessment in rehabilitation and health; and

6. Evaluate the merits of IRT in constructing measures for use in rehabilitation
and health settings.

Introduction

Item response theory (IRT) is a cognitively-based theory of assessment. It pos-
its a latent trait (e.g., neurological functioning, health-related quality of life)
that can be estimated within an individual. It uses sophisticated statistics to
calculate a test score that reflects the individual’s status on that health-related
quality (e.g., physical and functional performance, neurological functioning,
subjective well-being). Thus, IRT is both a theory of assessment and a set of
powerful statistics that puts the theory into practice.

IRT often is contrasted with classical test theory (CTT), an approach to test-
ing that is more familiar to many laypersons. In CTT, assessment focuses on es-
timating an individual's “true score” by presenting a set of test items that sample
a domain of content. (A sample of items is used because an attempt to devise
and administer all questions in a given content domain is impracticable.) Then,
the number of questions answered correct by the examinee is summed to pro-
duce an estimate of the true score. CTT is presumed to be on an additive model
of assessment. The degree to which one test score is consistent with test scores
from other samples of items is an indication of reliability in the measurement.

In contrast, the statistics undergirding IRT are based on probability theory
wherein the “likelihood” of an examinee’s response being either correct or in-
correct on a set of test items with known statistical characteristics is calculated
as the final score. For example, if an examinee answers correctly a set of ques-
tions that are increasingly difficult, there is a high likelihood of obtaining yet
another correct response on the next, more difficult item and so forth until the
examinee begins to miss items—then the likelihood of passing more difficult
items decreases. However, if another examinee responded inconsistently to the
same set of items (getting some correct and some incorrect), there is a lower
likelihood that he or she would respond correctly to the next, and more difficult,
item. A test score based on IRT methods is thought to more accurately reflect
the examinee’s real, and underlying, ability or proficiency.
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As a cognitive theory-based model for individual appraisal, IRT is de-
terminedly focused on the underlying psychological dimensions of a trait or
construct. As discussed later, this feature of IRT is of great interest to patient-
oriented rehabilitation practitioners wherein health status is perceived to be on
an objective continuum from lower to superior health. IRT brings a theory of
measurement closer to rehabilitation assessment models in which health sta-
tuses are defined as constructs useful for case conceptualization as well as re-
habilitation treatment design and evaluation (Cella & Chang, 2000; Mpofu et al.,
2006; Vickers, 2003). IRT produces more accurate and psychologically-based
appraisals and can be implemented in computer adaptive frameworks (Hays,
Morales, & Reise, 2000; Ware, Bjorner, & Kosinski, 2000). This makes IRT ap-
propriate for testing persons in individual settings—common circumstance in
rehabilitation practice.

The purpose of this chapter is to introduce IRT along with one of its impor-
tant advantages: implementing IRT via computers through computer adaptive
testing (CAT). Although an attempt is made to discuss IRT in layman'’s terms,
the internal process of implementing IRT-based tests involves statistics. Thus,
its description requires knowledge and use of some statistics that are explained
later in the chapter.

History of Research and Practice in IRT and CAT

IRT may be traced to L. L. Thurstone’s work on test scaling in the 1920s (Thur-
stone, 1925) in which he statistically linked responses to test questions to a the-
ory of learning and achievement. Major advances have occurred in the theory
of measurement as well as in the statistics employed to represent it since that
early work (e.g., Lord, 1952). Following are descriptions of some seminal stops
along this evolutionary road.

One early point along this road concerned the procedures used to deter-
mine the difficulty level of a given test item. Prior to IRT developments, indi-
vidual test items were statistically treated as being equally difficult in most CTT
scoring schemes. Attempts to determine whether an item was easy or difficult
depended entirely upon the group of examinees to whom the test was adminis-
tered. An item that most people responded to correctly is considered to be easy
because most members of the group got it right. The reverse also is true: Items
that most examinees answer incorrectly are considered difficult because they
typically are missed. This aspect for items is termed “group-dependence,” and it
is a shaping feature of CTT.

In 1942, Ferguson (1942) began to move away from this idea and inves-
tigated methods by which a test item could be calibrated as easy, medium, or
difficult regardless of who took it. However, the early scholarship on IRT by
Ferguson and others (e.g., Carroll, 1950; Lawly, 1943) did not attract much at-
tention, probably due to their highly technical descriptions with formulae re-
quiring lengthy hand calculations in pre-calculator days. Still, mental-appraisal
work associated with World War II personnel created considerable interest in
various types of tests, including those used for achievement testing, health and
rehabilitation, and clinical appraisal. In 1952, Fredrick Lord, a brilliant graduate
student working on his dissertation, developed IRT as a full-fledged test theory
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as well as models for its use. Further advances in the mathematics of IRT sud-
denly came fast and furious, especially from the Danish mathematician Georg
Rasch (1960).

The importance and use of IRT grew during the 1970s and through the
1990s due, in large part, to the availability of powerful computers to do the com-
plex statistical analyses. The progress also brought out strong advocates of IRT
such as Benjamin Wright at the University of Chicago (Wright & Stone, 1979).
Since then, developments have been profound and profuse. Now IRT's role is
considered mainstream in the testing industry. IRT’s role in representing vari-
ous social and psychological phenomena, including in rehabilitation research
and practice, is becoming increasingly important.

Understanding the Theory Behind IRT

An understanding of the cognitive base for IRT and its elegant statistics re-
quires knowledge of CTT. IRT does not refute CTT; rather, it extends it in as-
sorted and significant ways. CTT rests its foundation on the notion of a true
score. A true score is thought to represent the actual amount of a trait or profi-
ciency possessed by an individual in a given content domain. The goal of CTT is
to determine this true score as accurately as possible.

Estimating an examinee’s true score requires several steps. It begins during
the initial development of a test when the content to be appraised is accurately
and completely described or defined. In CTT, the content is conceived as a do-
main of knowledge with limits that prescribe its parameters. The domain may
be any type of mental attribute, such as an academic achievement, a belief, an
attitude, a personality, a proficiency (e.g., relearning), or any other important
personal quality in rehabilitation.

Next, test questions (technically called items because not all are in a ques-
tion format) covering varying aspects of the domain are developed according to
criteria. One criterion is that a set of items must represent the entire domain
fairly and accurately. For example, when developing a test of elementary math-
ematics, items would be developed that assess all four functions (i.e., addition,
subtraction, multiplication, and division) rather than just one or two of them.

This approach to test construction is called domain sampling. A domain sam-
pling model for test development is much like taking a poll to sample opinions
held by the entire population. Just as a polltaker asks questions of many people
to gauge the population’s opinion, in domain-sampling testing, test items are
developed to cover the breadth and depth of the targeted domain. Achieving
the proper scope and sequence for items is difficult. Additionally, the domains
may change over time, such as when new knowledge is uncovered. The process of
constructing suitable test items requires considerable skill and care. Persons
new to item development often are surprised at the difficulty involved and the
amount of time needed.

CTT recognizes these challenges in test construction and acknowledges
them as error in the measurement process. In fact, CTT acknowledges error as a
component of the measurement process. Without error, measurement would be
a true and accurate reflection of an examinee’s ability or proficiency. In fact, the
true and accurate reflection is the examinee's true score. Putting these notions
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together yields the basic true score formula: T = X—e where T is true score, X is
observed score, and e is the error.

Looked at another way, a person’s true score equals the person’s observed
score (i.e., the one reported after scoring a test) minus the error. A test’s reliabil-
ity is used to indicate the amount of error. A perfectly reliable test has no error.
Under this condition, the observed score equals the true score. Although the
development of a test without error is a laudatory goal, this never is achieved in
sophisticated mental appraisals.

IRT, like CCT, also has an observed score and one that includes measurement
error. However, IRT takes a fundamentally different approach to assessment, one
that is more psychologically based. IRT focuses on cognitive processes rather
than on content domains. Such cognitive processes may include mental areas
such as achievement, acuity, perception, personality, temperament, and various
other qualities considered commonly by specialists in rehabilitation and other
health professions. These personal qualities are veiled and not directly appar-
ent. Thus, they are labeled as latent, or as latent traits. Being complex humans,
we have countless numbers of latent traits, including our ability to read, do math,
have opinions, and exhibit personality characteristics such as extroversion and
introversion. The extent to which we express these traits is one’s ability or profi-
ciency. In testing, the latent traits often are operationalized as constructs.

In the IRT model, a trait is expressed along a continuum that ranges from
none to infinite, technically shown as range [—, +]. A test is administered to
determine the amount of proficiency an examinee displays. Because a test is
composed of separate and individual test questions, obtaining information on
the items’ characteristics is important, including each item'’s difficulty level, its
discriminating value, and so forth. Information on an item’s difficulty is useful
to building tests that are appropriate to a particular examinee and that reflect
the wide range within the latent trait.

Iltem Formats

The format for the test’s questions is an important component. Some tests use
multiple-choice questions, while others use other formats (e.g., open-ended
questions). Although the use of multiple-choice questions may be an efficient
means to apprise a large body of knowledge, they often are not the best means to
an effective appraisal. Other methods (e.g., open-ended questions, observations,
demonstrations) may provide a more targeted appraisal when assessing a par-
ticular proficiency. Test questions often are termed stimuli, a term that embraces
many format types, including multiple-choice, demonstrations, and other activi-
ties (e.g., relearning to walk after a severe stroke). A stimulus is anything reason-
able that the test maker deliberately uses to evoke and thus test proficiency.
Given this background information, one can identify two ingredients that
need to be quantified in the appraisal process: the characteristics of the test’s
stimuli (e.g., its difficulty) and the examinee’s ability or proficiency. The IRT
formulae determine both ingredients. For the items, the formulae allow one to
gauge where a test’s stimuli lay along a continuum from easy to difficult (called
“item fit" in IRT parlance). Knowing this, a test can be composed of items rep-
resenting a range of difficulty as well as other characteristics. Additionally, the
IRT formulae gauge an examinee’s ability or proficiency in the construct being
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Line representing a trait continuum, with people and test stimuli scaled along it.
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appraised. Thus, the formulae also determine where the examinee lies on the
continuum. Scaling refers to the process of determining a test item'’s difficulty
and an individual’s proficiency. Both the test items and an individual’s profi-
ciency are scaled. Figure 5.1 displays this theoretical notion of the test stimuli
and the examinee’s proficiency being scaled.

=+oo

Scaling of the Test Items

The test’s stimuli and the examinee’s proficiency are mapped to the same scale.
Hence, much of IRT involves a search process to determine where the test stim-
uli (i.e, the questions) map onto the scale and where the test taker also maps
onto the same scale. In other words, a central goal of an IRT-validated assess-
ment is to determine where the items should lie on the scale as well as where
each examinee’s proficiency lies on that scale.

Using a simple example to understand this point, realize that testing is more
informative when the difficulty of the items is appropriate to the proficiency of
an examinee. Thus, not all persons need to take the identical set of items be-
cause persons with higher proficiency can be given more difficult items, and
those with less proficiency can be given easier items. A good test exists when
a test’s items and the examinee’s characteristics overlap so that appropriately
difficult stimuli are presented (e.g., when the test is neither too easy nor too dif-
ficult) to each examinee.

Of course, the test stimuli (i.e., items) that are an appropriate level of diffi-
culty are different for each examinee because their abilities and other personal
qualities differ. Attempting to assess an examinee with test items that are too
difficult or too easy is not a good fit and provides little useful information. Thus,
the essence of an IRT process is found in its statistical methods that determine
where along the scale (i.e, the trait’s continuum) the items and the examinees
fit best.

The Item Dependence/Examinee Dependence
Problem in Testing

All test development methods provide information about the test’s items and
examinees’ scores. When using CCT, this information is known through the in-
formation about examinees. Additionally, information about examinees’ true
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score is known through the item information. Thus, we have a tautology (i.e.,
a proposition that, because of itself, is logically true). Each kind of test-related
information is known only through each other, including the characteristics for
a test’s stimuli (e.g., the difficultly of the test’s items) and the level of an exam-
inee’s proficiency. Although this concept, central to IRT, takes a bit of mental
wrestling to get used to, it does make sense. The following example illustrates
the principle.

Imagine that a test of functional performance is administered to two groups
of patients, one with complete spinal cord injury (SCI) and another with incom-
plete SCI. As expected, the two groups will differ in their ambulatory functional
performance. Those with complete SCI will earn functional performance scores
well below those with incomplete of SCI for the same level of injury. Does this in-
formation indicate the test’s items are necessarily too difficult for patients with
complete SCI and too easy for those with incomplete SCI?

Using a CCT model, we cannot answer these questions with certainty. An
examination of the difficulty of single test items, when considered only from the
perspective of the patients with complete SCI (i.e., those who score low on most
items of functional performance), is likely to conclude the items generally are
too difficult. However, an examination of the same items, when considered only
from the perspective of the patient with incomplete SCI (i.e., those who pass
most functional performance items), is likely to conclude the items generally
are too easy. Thus, opposite conclusions are reached for the same items de-
pending on the group from whom the evidence is obtained and viewed. There-
fore, in CCT, item information is group dependent.

The corollary for examinee information also occurs. Two patients with ob-
jectively different types of SCI received average functional performance scores
for their respective types of SCI. The patient with complete SCI failed most of
the functional performance test’s items, while the patient with incomplete SCI
passed most of the items. We may conclude the patient with complete SCI has
low functional ability and that the patient with incomplete SCI is quite agile.
Thus, an interpretation of these patients’ abilities depends upon the items ad-
ministered. This is termed item dependence.

When using CCT, we have no way to learn the absolute difficulty level of
the items. Without this information, we cannot estimate the proficiency level
of any examinee. We know only he or she passed more or fewer questions
than did their peers. In contrast, when using an IRT model, information about
items and examinees is separate and can be known independently. Returning
to the two groups of patients with SCI, the difficulty level of the functional
performance items can be determined regardless of who took them. Addi-
tionally, patients’ abilities are estimated (i.e., they receive scores) regardless
of the particular functional performance items they took. Thus, in IRT, item
information is group independent, and an examinee’s estimated ability is item
independent. This group-and-item independence feature is a major advantage
of using IRT.

IRT item statistics from different ability samples may be used interchange-
ably. This is a distinct advantage for rehabilitation outcome measurement in
that the same items may be used with people with a variety of disabling con-
ditions (as discussed later in this chapter). A person who passes a particular
item at a specified level of difficulty can be reliably said to possess a certain
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EFFICIENT MEASURES WITH IRT

In real-world rehabilitation intervention settings, service providers or
rehabilitation customers may not be able to (self) report on all behav-
iors or dispositions likely to influence a rehabilitation outcome. More-
over, there are constraints on the time available for rehabilitation service,
necessitating use of short and efficient measures. Often, the same mea-
sure may be used with a diversity in rehabilitation customers (e.g., by
disability, severity, demographics, environments). Efficient measures
save effort and time in that they are typically briefer and allow for more
focused or precise evaluation. A person’s status of a health-related vari-
able can be reliably established from the person’s responses to any set
of questions that are equivalent in measuring the construct of interest.
Ideally, service providers and their customers wish to reliably establish
status on a health construct of interest even though the customer took
different test items on different occasions or skipped some questions.

Which of CCT- or IRT-based measures would be optimal to use the
rehabilitation context as described, and why? What are efficient mea-
sures? In what ways and under what conditions are shorter measures
(a) more efficient measures? (b) less efficient measures?

level of competence on the underlying trait that the test item measures. In
terms of rehabilitation outcomes measurement, the result of that individu-
al’s test performance may be used for treatment planning based on knowl-
edge of the individual’s standing on the latent health variable (Heinemann &
Hamilton, 2000).

Some Common IRT Models and Measures

IRT item information usually is discussed in reference to two main character-
istics: an item'’s discrimination and its difficulty. On occasion, a third character-
istic, guessing or pseudo-chance, also may be discussed. Each of these features
for a test item (stimuli) is described here.

Item Discrimination

The purpose of a test is to discriminate, that is to determine the extent people
differ from others (i.e., interindividual differences) and whether their personal
qualities differ (i.e., intraindividual differences). Thus, to be successful, a test
should discriminate.

An item’s discrimination index indicates the rate at which each item dif-
ferentiates examinees for a whole test. An item passed or failed by every ex-
aminee does not distinguish otherwise low- and high-scoring examinees. Thus,
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its discrimination index is zero, the item has little informative value, and it may
be discarded. When using a CCT model, bi-serial or point bi-serial correlation
methods (i.e., correlation relationship between a correct response to a given
item and the examinee’s total test score) commonly are used to determine the
discrimination index. Using an IRT model, and for persons familiar with regres-
sion, the discrimination is expressed as the slope of a regressed score on the
ability scale. This is explained later in more detail.

Item Difficulty

Item difficulty refers to the degree an item is easy or difficult. Using a CCT
model, an item’s difficulty is expressed using a p-value that indicates the per-
cent (or proportion of 100) of examinees who responded correctly to an item.
Using an IRT model, an item’s difficulty is expressed using an item’s calibration
value to the proficiency scale. The less often mentioned estimate of pseudo-
chance or guessing refers to the probability of a low-ability examinee passing
difficult items. This construct is of little value in health assessments as people
generally do not guess their well-being. Thus, this issue is not featured in this
chapter.

When only the item'’s difficulty is considered, the IRT model is called a
one-parameter (1PL) model because only one item characteristic is estimated.
When both item discrimination and item difficulty are estimated, the IRT model
is called a two-parameter (2PL) model. A three-parameter model (3PL) also
would include the guessing parameter, giving further information about the
probability of guessing correctly on an item.

IRT MEASUREMENT MODELS

The 2-parameter IRT model is an extension of the l-parameter (or
Rasch) model. It estimates both an item difficulty parameter and an
item discrimination parameter. Higher discriminating items have a
steeper slope and are more effective in partitioning ability on adjacent
points on the latent trait continuum. The probability of endorsement of
a highly discriminating item increases as the distance between person
ability and item difficulty narrows. Items with low discrimination are
less affected by the discrepancy between ability and item difficulty. The
choice of the appropriate measurement model to use in test develop-
ment depends on the purposes of the research and how closely the data
approximates the assumptions for the specific model.

Questions:

1. In developing measures, which of item difficulty and item discrimi-
nation would your prefer to use and why?

2. Explain why highly discriminating items have a narrower gap be-
tween person ability and item difficulty.
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Person and Item Location

IRT statistical methods are used to determine the two essential maps: (1) where
the item (stimuli) fits on the scale, and (2) where an examinee’s proficiency
lies on the same scale. To understand the first mapping issue, consider this
proposition.

A patient has a particular probability of passing a health and well-being
item. A number expresses this probability. This probability is dependent upon
the interaction of the item’s characteristics and the patient’s proficiency in the
assessed health construct. For example, individuals with higher well-being
have a high probability of passing items that have low functional performance
difficulty. Conversely, individuals with lower well-being have low probability of
passing items that have high functional performance difficulty. In Figure 5.1, a
very difficult item would fall to the right end of the scale. This also means that
all but the healthiest individuals on the construct of interest have a low prob-
ability of “passing” the item.

IRT is a method to determine the utility of a test item (or group of items)
by the information that the item (or group of items) contributes toward esti-
mating a person’s ability (i.e, likelihood of endorsing or “passing” an item) on

ESTIMATING ABILITY AND ITEMS

IRT allows co-joint analysis of item difficulties and person abilities in
that both items and persons have objective locations on the scale of the
construct (see Figure 5.1). Items toward the lower end of an item dif-
ficulty hierarchy (easier items) can be considered as measuring lower
abilities on the target health construct more than they do higher level
abilities. Items toward the upper end of the item difficulty hierarchy
could be regarded as measuring higher abilities. Thus, endorsing a
higher placed transition ability item presumes that the individual is ca-
pable (probabilistically) of the lower placed abilities on the item hier-
archy. Similarly, persons placed lower on a person-item hierarchy will
have objectively lower ability. Person-item maps routinely available
with IRT software are useful for charting health statuses in the absence
of intervention. Changes in person-item maps over time or across co-
horts (e.g., by disability, rehabilitation interventions received, age) are
a reliable method for assessing a measure’s sensitivity to change at the
group level.

Questions:

1. What is the advantage to rehabilitation and health assessments of
stable items difficulty and person ability locations on a health con-
struct of interest?

2. How would you interpret changes in person locations with inter-
vention?
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an underlying construct (or latent trait; Andrich, 2003; Rasch, 1960). A person'’s
ability is an estimate of the person’s endorsement of a set of items that mea-
sure a latent trait (e.g., patient-centered care). For example, a health service
provider who “passes” a particular item at a specified level of difficulty (e.g.,
endorses educating clients on treatment procedure) can be reliably said to pos-
sess a certain level of competence on the underlying trait that the item mea-
sures (i.e., patient-oriented care). In the context of IRT modeling, item difficulty
is a measure of the ability (or trait) level needed to endorse an item at a given
level. IRT modeling enables the joint prediction of the likelihood that a patient
with a certain health care quality status will answer a particular item in a given
direction. For example, a health care provider who endorses an item on patient
education also is likely to endorse an item on supporting patients in their health
care management decisions. The joint probability estimation with IRT modeling
enables the prediction of service qualities for patients across a broad range of
indicators.

Fit Statistics

IRT item statistics are commonly presented on an ordered hierarchy of a pa-
rameter (e.g., item difficulty, item discrimination). Fit statistics are used in IRT-
based models to determine the extent to which each item and person ability are
consistent with each other or the hierarchy of item difficulties or abilities. Infit
statistics are used to identify unexpected answers close to the person’s ability,
whereas outfit statistics describe unexpected responses far from the person’s
ability. In measure development, infit and outfit statistics are helpful in identi-
fying poorly written items because they reveal atypical responses relative to a
person’s ability or hierarchy of item difficulties. For example, unusually low infit
and outfit statistics may suggest redundancy in the item pool (Hawley, Taylor,
Hellawell, & Pentland, 1999), or items with double negatives (Hays et al., 2000).

Infit and outfit diagnostics are relevant to rehabilitation outcome measure-
ment in that unexpected deviations from an individual’s ability may be clinically
significant. For example, if the deviation is unexpected but close to a person’s
ability (infit statistics), that may indicate potential for change with rehabilita-
tion intervention. If the deviation is unexpected and far from the person’s abil-
ity, the result may suggest that the person has specialized ability in that domain
of functioning, which may be a resource for supporting rehabilitation interven-
tion in related areas or an area on which fewer rehabilitation resources need to
be expended.

Pivot Anchoring

Pivot anchoring as a method of item development is possible with application
of IRT methodology. Pivot anchoring is variously defined (Cella & Chang, 2000;
Hays et al., 2000). Clinically, it is the critical or transition point on the contin-
uum of a latent trait that marks the difference between well-being and being
unhealthy. The pivot score may be a minimum total score on a unidimensional
scale or a choice point on a polytomous rating scale. IRT is useful for determin-
ing whether response categories on a polytomous rating scale are distinct and
understandable.
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Anchor-based applications of IRT are particularly important in health out-
comes measurement in that people who score at a certain level on the trait
continuum may evidence a unique health pattern and responsive to an iden-
tifiable rehabilitation intervention. For example, an individual with an accep-
tance of disability status at or above a certain point of the continuum of the
latent trait adjustment to disability may be ready to participate in his or her
own rehabilitation planning and management as compared to someone at a
lower level of acceptance. Anchor-based approaches also enable the predic-
tion of health status on the basis of a current proxy health status variable.
For example, a measure of personal valuing (e.g., self-perception as a worthy
being) at admission following acquired disability may prospectively predict time
to achieve functional independence, discharge, and community reintegration.
Personal valuing below a critical level for successful community participation
at discharge may suggest a lower preparedness for employment and indepen-
dent living. Anchor-based approaches to health outcome measurement have
been infrequently applied to rehabilitation outcome measurement (Samsa
et al., 1999; Testa, 2000).

Best Measurement Qualities

A test performs best and proficiency is assessed most accurately when the ex-
aminee has a 50% chance of getting an item correct. In such a case, the item
is well suited to the examinee. The item is neither too easy nor too difficult,
and as a consequence, the item is likely to reveal the examinee’s proficiency in
the trait.

The chance of an examinee passing an item is termed a probability because
there is no certainty this will occur. Many personal and test conditions impact
test performance, resulting in some very able examinees missing easy items
and less able examinees passing difficult items. The mathematics used in IRT
account for this occurrence.

The Probability Function of IRT

This section describes the probability function of IRT and is useful to under-
standing how the IRT formulae operate. The probability is described with only
minimal reference to statistics to enable persons with elementary statistical
training to follow. Remember, do not lose the flow of our overall point: to learn
about IRT and its applications in CAT.

The Concept of Probability

Probability, expressed as P, ranges from 0 (no known probability) to 1 (perfect
or 100% probability). Syntactically, the IRT-based relationship between prob-
ability and an examinee’s proficiency is written as P(U, | 6), where U is a re-
sponse to a randomly selected item (i), and 0 (theta) represents proficiency. The
previous term reads as follows: For a randomly selected patient, the probability
of a response to a randomly selected functional performance item is dependent
upon—that is, is a function of or is conditioned upon—his or her ability.
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By convention, an IRT proficiency estimate is represented by theta (9), and
the term P(U, | 6) implies a correct response. The probability of not getting an
item correct is expressed as Q. Accordingly = 1- P(U; | ). These statements
present the complete set of probabilities for a dichotomous item by including
the probabilities of both a correct and incorrect response.

Remember, the probability of passing an item is determined in reference to
an examinee’s ability or proficiency in the trait (or belief, condition, personality
characteristic, or other measured quality) and is not an absolute property of an
item or an examinee. Thus, two separate examinees, when presented with the
same item, are unlikely to have the same probability of correctly responding to
the item. The examinee with the higher ability will have a higher probability
of responding correctly than the one with the lower ability. Additionally, when
completing to two different items, one examinee will not respond correctly to
them with the same probability.

The Item Characteristic Curve (ICC)

The relationship between the probability of a correct response and an examin-
ee’s ability is displayed graphically for one hypothetical item in Figure 5.2. Study
this figure carefully because it reveals how IRT works. The probability is dis-
played on the vertical axis (ordinate, Y axis). A proficiency scale in standardized
units is displayed on the horizontal axis (abscissa, x axis). As is shown, as pro-
ficiency increases from left (low) to right (high), the probability also increases
on the Y axis (from low to high). Note, too, that the relationship is not strictly
linear, as would be shown if the line were straight. Instead, the relationship is

Curve for one item representing the relationship between examinees’ ability and
probability of a correct response.
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displayed as a curve, called an ogive. This curvilinear relationship reflects the
real-world practicality that test items are not equally discriminating along the
entire range of abilities. The curve begins relatively flat, thus revealing that
examinees of several abilities (e.g., from about -3 to -2 standard deviations)
have roughly the same probability of passing the item. Thus, the item does not
strongly discriminate among examinees who have varying low abilities. In fact,
for motivational purposes, the initial items on many tests are intentionally easy
to allow most examinees to pass.

The item in Figure 5.2 begins to discriminate when an examinee is about -1
standard deviation to about +2 standard deviations. At that level, its discrimina-
tion trails off (i.e., asymptotes) for examinees of higher ability who generally
can be anticipated to pass the item. There also is little discrimination among
examinees whose score is at the high end. Here, the item does not differentiate
between highly able and very highly able persons: Both tend to get this item
correct. This item performs best for examinees that are in the middle ranges of
ability.

Realize, too, that Figure 5.2 displays only one test item. A figure for an entire
test would have such a curve for every test item. When an examinee completes
a set of test items, the probability of a correct response for each item ranges
from zero to one (i.e, no chance to 100% chance). However, the probability of
success on the entire test score is not the sum of the probabilities for individual
items. Consistent with probability theory, success is based on a joint probability.
A joint probability is the product of two (or more) individual probabilities; that
is, the individual probabilities are multiplied.

For example, let us assume an examinee completes two items. The chances
of responding correctly are 80% on the first item and only 50% on the second.
The joint probability of being correct on both items is thus 40%, the product of
the individual probabilities (.8 x .5 = .4).If the examinee is presented with a third
item for which there is, say, a 60% chance of being passed by an examinee with
his ability, the joint probability of passing all three is 24% (.8 x .5 x .6 = .24).

Note from the example that the joint probability decreased as the num-
ber of items increased. As can be imagined, the joint probability of obtaining a
perfect score on a test with many items diminishes to a very small figure. For a
long test, when all the probabilities (one for each item, and remember that each
of them is less than 1) are multiplied together, the joint probability for the entire
test (getting every item correct) will be a very small number. As an illustration,
each year only a few persons among the more than 1 million examinees obtain
a perfect score on the college-entrance exam SAT, thus reflecting that the joint
probability of getting all items correct is very small indeed, even for the most
talented.

While determining the joint probability is a simple calculation, realize that
responding (whether correctly or incorrectly) to a set of items is a function of
the examinee’s ability or proficiency. Therefore, in testing, the two ideas are
linked. The function between them expressed mathematically is called a likeli-
hood. A likelihood that is dependent on an examinee’s ability is written as L | 6
which reads, likelihood is a function of ability (theta). We saw above that there
are two probabilities: a probability of getting the item correct (P) and another
probability of getting the item wrong (Q). Hence, there are two probabilities,
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each of which is expressed as a likelihood. A ratio is constructed, called a likeli-
hood ratio, to view them together.

The primary goal of the IRT mapping procedure is to locate the maximum
likelihood ratio of achieving a particular response—either P or Q—to the set
of items on a test for a given theta value (i.e., the examinee’s ability or pro-
ficiency). This value is expressed as the maximum likelihood estimate. Maxi-
mum likelihood estimates differ for all thetas within the range measured by
a test. An ability/proficiency estimate is determined by identifying the maxi-
mum likelihood estimate for each examinee who takes the test. This is their IRT
score, usually termed their theta value. Understanding this process is critical to
comprehending IRT.

IRT Test Scores

How theta values are expressed as a test score is another important IRT issue.
As previously noted, each probability is limited to the range between 0 and 1.
The joint probabilities become smaller as the test length increases and may
approach zero. These probabilities are expressed on a log scale in order to ame-
liorate this situation (as well as to simplify some mathematics discussed later).
That is, instead of saying a .5 probability, it is expressed as the log of .5, or —.03.
When these log values are multiplied time and time again, they do not approach
zero. Hence, the joint probability is more interpretable when expressed in log
units (e.g., something like, a value of, say, a 1.2 in log metric) versus a near-zero
value of, say, .00000001 in normal or non-log metric.

Finally, the log values are standardized onto a z scale on which, by defini-
tion, the mean is 0 and the standard deviation is 1. At last, we have arrived at
a number than can be readily interpreted. A score (or theta value) of 0 is the
median score, just as a score of +1 is one standard deviation above or below
the median. The scale on the bottom (X) axis in Figure 5.2 is expressed in these
standardized units. Of course, as you likely know, standardized values also
can be expressed as percentiles, making interpretation even more accessible.
A theta of +1 is at the 16th or 84th percentile, respectively.

Depicting these characteristics graphically is common in IRT. Figure 5.3
presents such information for two items.

Two items are shown simultaneously in Figure 5.3, each with its own curve.
The curves differ, reflecting differing characteristics of the two items. As is evi-
dent, they are not equally difficult, nor do they discriminate among abilities to
the same degree. The curve for Item 2 is much flatter (less slope) than for Item
1. This means that Item 2 is less discriminating than Item 1 because the prob-
ability of getting it correct (as shown along the Y axis) is about the same for
everyone regardless of their proficiency (the X axis). Item 1 is more discrimi-
nating because it reveals a higher probability of a correct response by highly
proficient examinees than less proficient examinees. Other item features also
are revealed. For example, Item 2 begins higher at the left than does Item 1,
showing that the item is more difficult for low ability examinees than is Item 1.
On the opposite end of the curve for Item 2 (the right side), the item is less dif-
ficult than Item 1 for highly able examinees. However, at the point noted in the
figure, both items are equally discriminating.
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Two-item characteristic curves.
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Computer Adaptive Testing

The usual approach to rehabilitation outcome measurement is for a health care
professional to complete every question on a form and submit it for scoring.
This is inherently inefficient. On most scales, responses to some items are sub-
sumed in the responses to others.

For example, on the Functional Assessment Inventory (Crewe & Athelstan,
1981), if we know that a patient “Has little ability to control and coordinate move-
ments,” then very little information is gained by completing items that assess
ambulation or upper extremity functioning. The information for each of these
categories already is subsumed by the coordination rating. Rather than admin-
ister “fixed-item” measures, where all questions on an outcome measure are
rated, it is possible to sequentially select items to maximize information, update
the estimated score, and then evaluate whether there is enough information to
terminate testing. In measurement this is called adaptive or tailored testing. In
statistics, this is called sequential testing. Tailored item selection can result in
reduced standard errors and greater precision with only a handful of properly
selected items. The use of computers to deliver tests is becoming increasingly
popular given its greater precision and efficiency of assessment.

Computer adaptive testing is an approach to testing that utilizes a computer
to implement an IRT-developed test. In CAT, both the test item and the exam-
inee proficiency are mapped to the line we described in Figure 5.1. However, in
CAT, each examinee takes a different set of items via the computer. The items
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presented to each examinee depend upon his or her unique proficiency and are
successively selected based on their responses to prior items. The less able ex-
aminees are presented only the simpler items (given the assumption they would
likely miss difficult items: lower probabilities). The more able examinees are pre-
sented only the difficult items. This selection process means less wasting of valu-
able testing time by asking an individual to complete only items that are appro-
priately suited to their ability or proficiency. Because the set of items presented
is appropriate to just the given examinees likelihood, CAT sometimes is termed
tailor testing or personal testing. This individual approach to testing is a boon to
rehabilitation professionals who are less interested in group proficiencies.

Procedure

The IRT-CAT process works in the following way. First, a large number of test
items is prepared—many more than would be developed for a typical paper-
and-pencil-administered test. Next, the items are administered via computer to a
pilot group of examinees (sometimes called a calibration sample) in order to
acquire pretest data. These data will not be used to evaluate the performance of
individuals within this pilot group. Instead, the values are used to determine the
items’ characteristics (e.g., their difficulty and their discrimination values) onto
the IRT scale, as we saw in Figure 5.1. Importantly, this calibration group must
be similar in all important ways to other examinees who later will take the test
(e.g., by type of disability, gender, training, etc.). Thus, they must come from the
same population as the future examinees.

A test is ready to use with the intended examinees after a large number
of items have been field-tested and their properties are known. To begin their
computer adaptive test, the examinees take an initial small set of locator items
selected from the item pool, usually from 6 to 20 items. By design, these locator
items represent a wide range of item characteristics; some are easy, others are
difficult. Then, based on an individual's responses to these few locator items,
the IRT CAT algorithm selects a next item for each examinee.

The responses by each examinee to the locator set of items determine the
selection and presentation of the next item. Of course, the “next” items for each
examinee differ. The CAT algorithm selects a “next” item that is targeted at .5
probability of a correct response (the optimal point for IRT assessment) for
each examinee. For example, if an examinee responded correctly to all or nearly
all of the locator items, the next item presented to that examinee would have
item characteristics (e.g., difficulty) much higher than the characteristics of the
locator items. However, if an examinee responded incorrectly to all or nearly all
of the locator items, the next item presented would have item characteristics
much lower than those of the locator items.

For example, suppose a test has a set of 16 locator items. All examinees take
these 16 items to get an initial starting point. Each examinee’s responses to
the locator items are used to preliminarily estimate the examinee’s ability, thus
leading to the selection of the next item. After taking this next item, the IRT
search routines now have data on 17 items with which to prepare a more re-
fined yet still somewhat tentative proficiency estimate. The computer adaptive
testing algorithm again selects a “next” item, this time it is the 18th item. After
the examinee responds to that item, proficiency estimates now are recalculated
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ADVANTAGES OF CAT IN REHABILITATION MEASUREMENT

Ware, J., Gandek, B., Sinclair, S., & Bjorner, J. B. (2005). Item response
theory and computerized adaptive testing: Implications for outcomes
measurement in rehabilitation. Rehabilitation Psychology, 50(1), 71-78.

Objective: To evaluate measures of rehabilitation outcomes that had been
administered by IRT-based computer adaptive tests, with CAT software.

Method: A pilot study composed of 169 selected items from the Activity
Measure for Post-Acute Care (AM-PAC) was administered to 485 pa-
tients who were receiving rehabilitation services to evaluate CAT soft-
ware for its potential to be used in real situations. Items were calibrated
with only one-parameter (difficulty) considered, making this Rasch
analysis. Results were contrasted with scores garnered by structured
interviews.

Results: By examinee responses, only 77 items were selected more
than once during the first trial, with 10 more items selected on subse-
quent trials. Analysis showed virtual elimination of “floor” and “ceiling”
effects; no examinee reached all the items. Reliability estimates ranged
from .88 to .90. Also, examinees tended to prefer the CAT administered
items to an interview format.

Conclusion: Improved scores can be IRT based. Reduced testing time
is an advantage for examinees. However, the breadth of the content
domain may not be fully appraised via CAT in the study.

Questions:

1. What are several advantages and disadvantages of CAT on the basis
of this study?

2. What are instrument floor and ceiling effects, and how may these be
influenced by patient characteristics? Discuss with reference to dis-
ability types of your choice.

3. This study used only a single IRT parameter (difficulty). Would there
be some additional advantages if item discrimination was also used?
Explain your answer.

based on his or her responses to all 18 items, only now the proficiency estimate
is a little bit more accurate because more items are involved in the calculation
of ability.

Thus, each iteration of the CAT process yields more information, resulting
in the ever-more accurate estimates of the examinee’s proficiency. The process
of presenting ever-more-suited items continues, and ability estimate becomes
increasingly stable. Finally, after the test developer’s criterion for proficiency
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stability is met, the test ends for that examinee and the last and final ability
estimate is calculated. A standard error of measurement typically is designated
as the criterion for ending an assessment. The final proficiency estimate is the
examinee’s test score.

Remember that because each examinee responds to a different set of items
and order of administration, the number of next items needed to obtain stable
ability estimates also differs. When test items are calibrated by their character-
istics, and if an examinee’s responses are consistent (i.e., he or she passes easy
items and fails difficult ones), the ability estimate may stabilize very quickly.
However, if an individual responds inconsistently (i.e., he or she fails some easy
items and passes difficult items), more items are needed to identify the optimal
probability for him or her, thus making the test longer. The on-going process of
revising item and ability estimates is not trivial mathematically. This introduc-
tion provides the basic ideas for this process.

Online CAT

Online CAT measures increasingly are being used in rehabilitation and health
assessment. They offer several advantages. First, they allow the practitioner to
easily and quickly enter data. This typically results in better data for a larger
number of patients. Second, online CAT measures that require little to no train-
ing facilitate patient self-assessment. Their use also opens a wide range of re-
search opportunities into cognitive as well as physical changes. Online CAT use
allows one to systematically collect data that traditionally have been difficult to
obtain, including changes over time, item sensitivity to improvement, and cor-
responding affective data.

Research on the Use of IRT-Based Rehabilitation
and Health Assessments

There is abundant literature from patient-oriented rehabilitation outcomes
research in which IRT-based measures were used (e.g., Bode, Lai, Cella, &
Heinemann, 2003; Fisher, Harvey, Taylor, Kilgore, & Kelly, 1995; Hawley et al.,
1999; Kilgore, Fisher, Silverstein, Harley, & Harvey, 1993; Linn, Blair, Harper,
O'Hara, & Macuira, 1999). Studies on patient oriented outcomes assessments
have investigated the structure of the dimensionality (or factor structure) of
the measures (e.g., Hawley et al., 1999; Silverstein, Fisher, Kilgore, Harley, &
Harvey, 1992). For example, Fisher, Eubanks, and Marier (1997) demonstrated
that various measures of physical and functional performance could be placed
on a common metric using IRT procedures. Studies have also examined how
measures of the same health status compare in terms of item difficulties as
ability hierarchies (Fisher et al., 1997; Fisher et al., 1999; McHorney & Cohen,
2000) as well as incremental value of measures constructed using IRT meth-
odology to predicting patient oriented outcomes (e.g., Harvey et al., 1992; Haw-
ley et al.,, 1999; Linn et al., 1999; Kilgore et al., 1993; Tesio & Cantagallo, 1998).
Others studies have focused on rehabilitation measure equating to create
more robust instruments or those with greater range and sensitivity across



Measures and Procedures

IRT IN INSTRUMENT DEVELOPMENT

Orlando, M., Wenzel, S. L., Ebener, P, Edwards, M. C., Mandell, W., &
Becker, K. (2006). The dimensions of change in therapeutic community
treatment instrument. Psychological Assessment, 18(1), 118-122.

Objective: To refine and preliminarily evaluate an IRT-based measure
of treatment process, Dimensions of Change in Therapeutic Community
Treatment Instrument (DCI), for youth and adults in community deten-
tion programs.

Method: A preliminary 99-item version of the DCI was administered
to a sample of 990 substance-abuse clients. IRT-based statistics were
used to develop scores for the clients and relevant characteristics (e.g.,
difficulty, discrimination) for the instrument’s items. Item invariance
was conducted by comparing the IRT scores across several subgroups
of clients (e.g. males versus females, prison adults versus residential
adults). Each group’s performance on each test item as well as within
the test’s dimensions was contrasted.

Results: The authors reduced the DCI to 54 items by combing the IRT
invariance test results with data from a companion factor analytic study,
resulting in a more sharply focused instrument. All of the test’s 17 di-
mensions (9 reflecting aspects of the community environment and 8
reflecting aspects of personal development) were retained.

Conclusion: The DCI has evidence for construct invariance and can be
reliably employed for assessing specific dimension. Both study objec-
tives are met, although continued validity-related research is needed.

Questions:

1. What is the unique measurement advantage of using a heteroge-
neous sample of respondents to develop an instrument, as in this
study?

2. What is the meaning of “sharply focused instrument” in this case?
How is that an advantage to measurement using an IRT approach?

3. Given the focus of IRT on latent traits for individuals, how is the use
of IRT more useful that other approaches to examining construct
invariance in behavioral health assessments?

the ability continuum (Fisher et al., 1995; Fisher et al., 1997); use of IRT-based
measures in rehabilitation treatment planning and programming with vari-
ous inpatient care facilities (Harvey et al., 1992); and construct equivalence
across instruments and samples (Bode et al., 2003; Fisher, 1997; Stineman
et al., 1996). Research on the use of IRT-constructed measures also has evaluated
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the reliability of rehabilitation outcome measure training systems (Granger,
Deutsch, & Linn, 1998; Turner et al., 1999).

Studies by Fisher et al. (1995) and Bode et al. (2003) demonstrated that
IRT-based measures could be used across disability types due to their group in-
dependence (as discussed previously). The research by Bode et al. exemplifies
this line of research. Bode et al. investigated the utility of the Medical Outcomes
Study 36-Item Short Form Health Survey (SF-36) for measuring physical func-
tioning in four groups of patients who differed by illness: cancer (399), HIV/
ATDS (328), stroke (328), and multiple sclerosis (433). They concluded that the
SF-36 could be reliably used to assess health and well-being with people with
diverse chronic illness or disability.

Issues for Research and Other Forms of Scholarship

The Standards for Educational and Psychological Testing (American Educational
Research Association, American Psychological Association, National Council for
Measurement in Education, 1999) cites a number of relevant general concerns
with testing as well as some that more specifically involve computers and IRT
(cf. Standard 13.18). Many such issues center on construct-irrelevant variance.
This term means that the test measures variables other than those it is designed
and intended to assess. These variables are irrelevant to the interpreted con-
struct and thus contribute to error.

For example, if an examinee is unfamiliar with computers or especially ner-
vous about taking a test via computer, then the process of navigating through
a test while using a screen, a mouse, and a keyboard introduces qualities irrel-
evant to what is being assessed, thus interferes with the accuracy of the assess-
ment, and thus contributes to construct-irrelevant variance. The examinee’s
score will differ from what it would be without this added irrelevant variance.
Therefore, should this occur, the examinee’s score cannot be interpreted prop-
erly This is an important consideration for those engaged in rehabilitation work
(e.g., identifying compensatory skill).

CAT can be an enormously valuable administrative tool if these and related
concerns can be addressed properly. The ability estimates it provides are more
accurate because each test is uniquely suited to that examinee, and item param-
eter estimates are refined constantly.

Professionals involved in rehabilitation and other heath care systems in-
creasingly will use IRT-based tests as technology advances and practical issues
associated with their use are resolved. However, fewer studies have considered
rehabilitation outcome measurement from the perspective of the patient or
person with a disability (Heinemann, Bode, Cichowski, & Kan, 1998; Ozer &
Kroll, 2002), even though provider and patient views about what constitutes sig-
nificant functional change often differ (Djikers, 2003; Kane, Rockwood, Finch, &
Philip, 1997). Furthermore, the transition points that herald clinically significant
changes in health and well-being in acute care settings and that also predict
successful psychosocial functioning are unknown for many measures used in
rehabilitation and health settings (Bajo, Hazan, Fleminger, & Taylor, 1999; Samsa
et al., 1999). These transition markers (also called pivot points) are important for
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monitoring client rehabilitation progress or response to rehabilitation thera-
pies (Gurka et al., 1999).

In reference to quality improvement care, interest by health service provid-
ers to collect and use data on patient experiences for quality care improvement
is increasing (Asch et al., 2006; Davies & Cleary, 2005; Davis, Schoenbaum, &
Audet, 2005; Institute of Health Improvement, 2006; Swenson et al., 2004). How-
ever, patient-centered care surveys currently are limited in that they mistakenly
treat the concrete counts of indicators of quality of care (e.g., response choices
on patient experience items) as abstract measures of amount. They were devel-
oped based on CCT models of measurement. Thus, the use of these measures
assumes that the respondents use every scale point and that there is a ratio
(e.g., that a score of “4” is twice the value of a score of “2” on a 4-point Likert
scale) or an equal interval across the scale points. In real terms, response op-
tions are used inconsistently for specific items in a scale so that the scale in fact
is made up of items that essentially function on a different scale. This situation
arises from the fact that response categories and item scores are not necessar-
ily the same thing. The analysis of data from most CCT-developed tests makes
little or no use of this information so that little is known about the distribution
of patient health care experiences.

Achieving metric equivalence of health care measures using IRT modeling
would enable comparative analysis of health care qualities by patient charac-
teristics, add to our understanding of patient-centered care as a quality im-
provement construct, and enhance the quality of evaluations of interventions
aimed at quality care improvement (see also chapter 7).

IRT measures have the potential to help identify sources of disparities in
patient experiences of care influenced by the patient’s service environment and
patient personal and group membership attributes (e.g., social class, gender,
race/ethnicity). Measures developed using IRT are objective in the sense of
measuring the same attribute with precision regardless of group membership
(Embretson & Reise, 2000). Items could be identified to enable quality of care
comparisons by patient and service environment attributes known to influence
health status.

Summary and Conclusion

IRT is a method of scoring tests that does not rely solely upon number-correct
scoring. Instead, characteristics of the test stimuli (e.g., the questions, whether
multiple-choice, performance such as relearning to speak or walk, or some other
form) are considered. These item characteristics are matched to an examinee
using a search routine to locate an accurate estimate of the examinee’s profi-
ciency. Imaginably, the mathematics of this process is complex and requires
persons with training in psychometrics to accommodate it. Further, computers
are used in the IRT algorithms. Computers, too, can be employed in adminis-
tering the assessment, using an IRT CAT process. The primary advantages of
IRT CAT are that the assessment is tailored to an individual (rather than all
examinees receiving the same test) and that the proficiency estimates (the final
score) are more accurate. Both advantages are important for those engaged in
rehabilitation counseling.
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As CAT grows in popularity and availability, one may anticipate that per-
sons in rehabilitation work also will find increasing contact with IRT CAT. The
trend of increased use of IRT methodology will continue.

Finally, as professionals engaged in rehabilitation seek ever-more sophisti-
cated means to gather information about their clients, IRT and IRT-based CAT
are likely to be used more commonly.
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Real and
Virtual Tools

for Objectively
Measuring
Function During
Everyday
Activities

Overview

The World Health Organization’s (WHO) International Classification of Func-
tioning, Disability, and Health (ICF) characterizes human health into two super
domains: (a) Body Functions and Structures and (b) Activities and Participa-
tion. Rehabilitation consumers, health care professionals, and payors generally
believe improvements in activities and participation constitute the most im-
portant outcome (Keith, 1995; Uswatte & Taub, 2005). Behaviors in this domain
traditionally have been assessed using performance tests administered in labo-
ratory or clinic settings. However, behaviors observed and tested in these set-
tings may be considerably different from those displayed in daily life settings
(Uswatte & Taub, 2005). Thus, there is a need to directly assess activities outside
of the treatment setting, especially with respect to use of impaired body parts
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and structures. This chapter outlines research and practice in the use of real
and virtual world tools for measuring function during everyday activities.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Explain the importance of assessing function directly in daily life;

2. Describe the shortcomings of self-report instruments;

3. Discuss the use of accelerometers to measure upper-extremity function out-
side the laboratory after stroke;

4. Outline the advantages and challenges of using virtual reality-based driving
simulation systems to assess driving in health care consumers with acquired
brain injury; and

5. Evaluate real and virtual world tools for use in the design of rehabilitation
interventions for everyday functioning.

Introduction

Although functional independence (i.e., how much assistance a rehabilitation
consumer needs from others or devices to accomplish important activities of
daily living [ADL]) is a valuable outcome, measures of functional independence
(see chapter 23 for a discussion of functional independence measures) are rela-
tively insensitive to differences in the actual function of a body structure in daily
life (Uswatte & Taub, 2005). Knowledge of the actual function of a body struc-
ture in daily life is becoming increasingly salient given recent breakthroughs
in rehabilitation and neuroscience that suggest forthcoming treatments for re-
storing function of a body structure, thus supplanting current efforts to teach
consumers how to compensate for an impairment by using other intact body
structures (Taub, Uswatte, & Elbert, 2002). Most measures of function in daily
life rely on self-report, which may be limiting (Uswatte & Taub, 2005).

This chapter presents two models for objectively measuring the actual func-
tion of body structures in daily life. The first employs accelerometers—sensors
that monitor movement to assess how much consumers after stroke use their
affected arm outside of the treatment setting. The second employs driving sim-
ulators to assess how well consumers drive after brain injury. The use of virtual
reality technology permits health care professionals to safely approximate real-
world circumstances. Accurate measurement of real-world function of body
structures permits clinicians and researchers to identify treatments that make
the largest differences in the daily lives of consumers.

A Theory of Excess Motor Deficit

Research with monkeys from whose forelimbs somatic sensation had been
surgically abolished has shown that, following injury to the nervous system,
chronic disuse of a body part or function frequently exceeds what is warranted
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by damage to the physiological structures (Taub, 1977). Excess motor deficits
are more likely when (a) organic damage results in an initial inability to use a
body part, resulting in an animal being punished (by failure) when attempting
to use that part of the body and rewarded for use of other parts of the body, and
b) slow recovery of the organic damage permits the animal to recover the physi-
cal ability to use that body part, while leaving the conditioned suppression of
use that developed during the acute phase in place. This type of motor deficit,
termed learned nonuse (Taub, 1977), may be overcome by repetitive practice
of use of the impaired body part or function. Such repetitive practice counter-
conditions the behavior learned during the acute phase. These findings have
important implications for the treatment and measurement of motor impair-
ment in humans after central nervous system (CNS) damage and other injuries
(Taub, 1980; Taub & Uswatte, 2000).

Some portion of a motor disability may be associated with a learning pro-
cess that may be reversed many months or even years after the initial injury by
the application of an appropriate technique, leading to a substantial improve-
ment in the use of an extremity. Moreover, the adult CNS has the capacity for
substantial plasticity (Taub et al., 2002). The University of Alabama at Birming-
ham'’s (UAB) Constraint-Induced Therapy Research Group has developed and
tested a new family of rehabilitation techniques, known as constraint-induced
(CI) movement therapy, or CI therapy, based on knowledge of this plasticity
and counter-conditioning learned nonuse (Taub & Uswatte, 2006; Taub et al.,
1993). The treatment to rehabilitate affected-arm use in stroke survivors with
mild-to-moderate hemiparesis may be the most well-known intervention in
this family. The three main components of this treatment are: intensive train-
ing of affected-arm use on functional tasks for several hours per day for 10
consecutive weekdays, physically restricting use of the unaffected arm by plac-
ing the unaffected hand and wrist in a protective safety mitt, and the use of
behavioral techniques (e.g., behavioral contracting, self-monitoring, problem-
solving) designed to transfer gains from the treatment to real-world settings
(Taub et al., 2006).

Estimates of rehabilitation outcome should consider that the spontaneous
use of a body structure in natural settings may differ considerably from their
impairment and use when assessed in laboratory or clinical settings. Large dis-
crepancies may exist between ability and actual behavior due to the presence of
learned nonuse as well as other factors (Uswatte & Taub, 1999). Reliance on in-
formation impacted by learned nonuse may underestimate deficits in behavior
(Uswatte & Taub, 1999; Uswatte et al., 2000), resulting in grossly under-treating
deficits displayed in more natural environments (i.e., activities and participa-
tion in the ICF model). Evidence for learned nonuse is discussed in the follow-
ing section.

Limb Nonuse After Somatosensory
Deafferentation in Monkeys
When a single forelimb is deafferented in a monkey, the animal does not make

use of it in the free situation (Knapp, Taub, & Berman, 1963; Mott & Sherrington,
1895). Several converging lines of evidence (Taub, 1977, 1980), suggest that
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nonuse of a single deafferented limb is a learned response that involves a con-
ditioned suppression of movement.

As abackground for this explanation, substantial neurological injury usually
leads to a depression in motor and/or perceptual function. Recovery processes
then come into operation so that, after a period of time, functional movements
may be accomplished successfully. In monkeys, the initial period of depressed
function lasts from 2-6 months following forelimb deafferentation (Taub, 1977;
Taub & Berman, 1968). Thus, immediately after an operation, monkeys cannot
use a deafferented limb, resulting in a long period of recovery from the initial
depression of physical function. An animal with one deafferented limb typically
tries unsuccessfully to use that extremity in the immediate postoperative situa-
tion. The animal generally can function somewhat well in a laboratory environ-
ment on three limbs and therefore is positively reinforced for this pattern of
behavior, resulting in its being strengthened. Moreover, continued attempts to
use the deafferented limb often lead to painful and otherwise aversive conse-
quences, including incoordination and falling, loss of food objects, and failure
of other activities attempted with the deafferented limb. These aversive conse-
quences condition the animal to avoid using their deafferented limb, resulting
in the failure by the monkey to learn that the limb has become potentially use-
ful several months after the operation. In addition, following stroke and pre-
sumably after extremity deafferentation, the size of the cortical representation
of the affected limb is markedly contracted (Liepert, Bauder, Miltner, Taub, &
Weiller, 2000). This may help explain why persons, following stroke, often report
movement of the hemiparetic arm is effortful. The three processes of punish-
ment of use of the deafferented limb, reinforcement of use of the intact limb
only, and plastic brain reorganization (see Figure 6.1) interact to produce a vi-
cious spiral downward that results in a normally permanent “learned nonuse”
of the affected extremity (Taub et al., 2002).

Schematic model of development of learned nonuse.
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Learned nonuse of a deafferented limb can be overcome by either intensive
training of the deafferented extremity, particularly by the operant conditioning
technique termed shaping, or by continuous restraint of the intact limb over a
period of a week or more (Taub, 1977). Both procedures have the effect of chang-
ing the contingencies of reinforcement for the use of the affected extremity (see
Figure 6.2). For example, when the movements of the intact limb are restricted
several months after unilateral deafferentation, the animal either uses the deaf-
ferented limb or it cannot with any degree of efficiency feed itself, walk, or carry
out a large portion of its normal activities of daily life. This dramatic change in
motivation overcomes the learned nonuse of the deafferented limb. If the move-
ment restriction device remains on for several days or longer, use of the deaf-
ferented limb acquires strength and then is able to compete successfully with
the very well-learned habit of learned nonuse of that limb in the free situa-
tion. As noted, other effective means of rehabilitating use of the deafferented
limb are conditioned response and shaping techniques (summarized in Taub,
1977). The conditioned response and shaping techniques, similar to the restric-
tion of the intact limb, also involve major alterations in the contingencies of re-
inforcement; the animal must use its deafferented limb or forego food or other
reinforcements. Although the monkeys show some improvement in dexterity of
movement with the deafferented limb subsequent to application of these tech-
niques, the most striking gain in motor function is how much animals spontane-
ously use their deafferented limb in their everyday normal environments.

Evidence for Nonuse after Stroke
and Other Injuries in Humans

The poor transfer of rehabilitation gains made in the clinical setting to daily
life is a source of frustration for many rehabilitation professionals. However,

Schematic model of mechanism for overcoming learned nonuse.
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research rarely examines discrepancies between potential and actual motor
ability of an extremity as seen in clinical and normal life situations. A notable
exception is a study of 29 consecutive admissions to a day hospital program in
a department of geriatric medicine (Andrews & Stewart, 1979). Among the pa-
tients, 25% to 45% performed ADL less well in the home than in the hospital.

Data from a study of 11 chronic stroke patients with mild to moderate motor
impairment of their more-affected arm enrolled in a clinical trial of CI therapy
support these findings (Taub, Uswatte, & Pidikiti, 1999). Prior to treatment, there
was no association between motor ability tested in the laboratory and real-
world arm function (Uswatte et al., 2000). A separate study of 10 chronic stroke
patients with a similar degree of motor impairment found they did not sponta-
neously use their more impaired arm to help perform 25% of the bilateral upper-
extremity tasks tested, even though they performed the tasks in a similar length
of time when asked to perform them using both arms (Uswatte & Taub, 2005).

As noted previously, the theory of learned nonuse is based on the observation
that, after neurological injury, the amount of use of the more affected extremity
displayed in daily life activities is often less than that warranted by the level of
motor impairment. This theory also is consistent with the effect of CI therapy on
motor ability and daily life motor functions. For example, an effect size (d’) of 3.3
was found for gains in use of the more-impaired arm in daily life, as measured by
a structured interview, across several CI therapy studies in persons with chronic
stroke with mild to moderate motor deficits (Taub et al., 1999). The magnitude of
the improvement in more-impaired arm motor ability assessed by a motor test
carried out in the laboratory setting was .9. A d” of .57 is considered to reflect a
large effect size (Cohen, 1988). Thus, although the effect size based on data ac-
quired in the laboratory showed a large improvement, it was less than one-third
of the effect size found in actual daily use (Taub et al., 1999). Similar differen-
tial effects of CI therapy on actual daily use of arm and motor ability have been
observed in other studies with persons having similar motor deficits (Kunkel
et al., 1999; Miltner, Bauder, Sommer, Dettmers, & Taub, 1999; Sterr et al., 2002),
as well as those with more severe motor deficits (Taub et al., 1999). Furthermore,
an index of learned nonuse before treatment, based on the difference between
scores on an interview measure of real-world arm use and motor performance
test of arm motor ability, predicts CI therapy outcome, r (63) = .47, p < .001 (Mark,
Taub, Perkins, Gauthier, & Uswatte, 2008), while the individual components of this
composite variable (i.e., actual use and motor ability considered separately) do
not predict treatment outcome. These findings are consistent with CI therapy pro-
ducing a greater treatment change in the learned reduction in spontaneous use of
the more-impaired extremity as opposed to a deficit in motor ability per se.

Differences between functional activities that older community residents
can do and actually perform has been described using data from the MacAr-
thur Studies of Successful Aging (Glass, 1998). Among 78 low-functioning in-
terviewees (mean age = 75) who reported that they could do heavy housework,
23% said that they did not do any heavy housework. Among 928 low- and high-
functioning interviewees who reported no functional limitations, 30% reported
levels of productive activity in the lowest third relative to all 1,354 interviewees.
In cognitive rehabilitation, differences between performance on laboratory
tests and actual behavior in daily life have been discussed in terms of ecological
validity (e.g., Sbordone, 1996).
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The learned nonuse model does not claim that, in general, there is no re-
lationship between the amount of neural damage following stroke and the
amount of motor function that is recovered on the more-affected side. How-
ever, the fact that some patients with a given lesion size and location recover
more movement than other patients with stroke having similar lesions suggests
that additional factors may impact recovery and motor use. The learned non-
use model also does not claim to provide a complete account of excess motor
deficit (Uswatte & Taub, 2005). The term does not incorporate some modifiers
(e.g., comorbidities or psychosocial support) that could potentially influence the
extent of excess motor deficit. For example, the quality of social support (e.g.,
overprotective caregiving) may affect the functional independence of persons
with stroke (Garraway, Akhtar, Hockey, & Prescott, 1980).

Case Study 6.1

BREAKING ONE ARM TO FIND ANOTHER ONE

A 55-year-old woman had severe paresis of her right (dominant) arm im-
mediately after a stroke. She was unable to lift her right arm to a table top
while sitting or open her right hand in the first week after stroke. However,
by the third month after her stroke, she was able to lift her right arm above
her head and was able to coordinate movements of her fingers, albeit in a
clumsy fashion. Nevertheless, she continued to avoid using her right arm
while engaged in daily life activities. In the fourth month, she fell and
broke her left arm, which was placed in a cast for 6 weeks. She began to
use her right arm again to accomplish daily tasks and continued to do so
after the cast was removed from her left arm. She even noticed that the
fingers on her right hand moved more dexterously.

Discussion Questions. How can you explain this seemingly miraculous re-
covery in real-world stroke affected-arm function? What may account for
the increase in the dexterity of right-hand finger movement?

Real-World Measures of Arm Activity After Stroke

History of Arm Activity Assessment

A structured interview, the Motor Activity Log (MAL), was developed to pro-
vide a direct assessment of arm activity in daily life after stroke (Taub et al.,
1993). During interviews, stroke survivors are asked to rate how much and how
well they have used their affected-arm to accomplish 30 common ADL over a
specified period (e.g., for the week prior to starting to rehabilitation). Exam-
ples of ADL tasks include opening a drawer, wiping off a kitchen countertop or
other surface, and using a key to open a door (Uswatte, Taub, Morris, Light, &
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Thompson, 2006). Rating scale values range from 0 (no use of the affected arm)
to 5 (normal use, i.e., use of the affected arm that is as good as pre-stroke). The
MAL Arm Use scale has adequate test-retest reliability, r (115) = .82 (Uswatte,
Taub, et al., 2006), and its convergent validity has been demonstrated against
other self-report measures of real-world arm function, correspondent MAL re-
ports (Uswatte, Taub, Morris, Vignolo, & McCulloch, 2005; Uswatte, Taub, et al.,
2006) and an objective measure of real-world arm movement (discussed later).
Other instruments that assess arm function in daily life after stroke are the
ABILHAND (Massimo Penta, Tesio, Arnould, Zancan, & Thonnard, 2001) and
Stroke Impact Scale (Duncan et al., 1999).

On the ABILHAND, participants are asked to rate their difficulty in perform-
ing 23 bimanual ADL without assistance, irrespective of which arm they use,
whether compensatory strategies are employed, and whether they actually dis-
play the ADL in their daily lives. However, there are several circumstances with
respect to measuring rehabilitation outcome where affected-arm use and general
manual ability may diverge, making the ABILHAND less valuable than the MAL
as a measure of arm activity in daily life. For example, stroke survivors may make
substantial gains in affected-arm motor ability and increase use of their affected-
arm in daily life as a result of an upper-extremity intervention. However, un-
less these improvements pass a certain threshold, patients may not register gains
on the ABILHAND (i.e., the improvements in affected-arm function, although
substantial, may not be sufficient to surpass the efficiency of compensatory strat-
egies for performing bimanual tasks that the patients employed prior to treat-
ment). Conversely, stroke survivors may be taught compensatory strategies that
substantially increase their ABILHAND scores (i.e., ability to perform bimanual
tasks) but do not result in gains in affected-arm use. Additionally, stroke patients
may make gains in their ability to perform bimanual tasks and not make full use
of those gains in general manual ability in their daily lives.

The Hand Function scale of the Stroke Impact Scale (SIS; Duncan et al.,
1999) requires participants to rate their difficulty in using their affected-arm
to carry out five ADL. However, this approach shares one of the limitations of
the ABILHAND. Stroke survivors may make gains in their ability to use their
affected-arm and not make full use of those gains in their daily lives.

Although the MAL has good psychometric properties, confidence in this
instrument is limited by the fact that it is susceptible to the types of bias and
error common to self-report measures (e.g., inaccurate recall, demand charac-
teristics, and experimenter bias). For example, participants may not be able to
recall their arm use accurately or may modify their responses to please inter-
viewers (an example of demand characteristics). Interviewers may subtly cue
participants to give desirable responses (e.g., an example of experimenter bias).
Given these limitations, the use of objective measures of arm activity in daily
life is desirable.

History of Objective Measures of Physical Activity

Accelerometers are sensors that measure acceleration movement. Prior to work
by Uswatte et al. (2000), accelerometers had been used in health research to
measure overall levels of physical activity and, with these data, to estimate
caloric expenditure. Four accelerometers were used to measure time spent
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ambulating, transferring, standing, sitting, and lying down in individuals with a
transtibial amputation (Bussman, Reuvekamp, Veltink, Martens, & Stam, 1998).
Three accelerometers were used to estimate energy expenditure in college stu-
dents without any motor impairment (Melanson & Freedson, 1995). Other tech-
nologies (e.g., step counters and tilt counters) also have been used to measure
overall physical activity (Tryon, 1991).

Objective, Accelerometer-Based Measures of Arm Activity

Accelerometry technology has been applied to measure arm activity in daily life
after stroke (Uswatte et al., 2000). In this application, Actigraphs (Manufactur-
ing Technologies Incorporated, 2001), which are plastic units about the size and
weight of a large wristwatch, are worn proximal to the wrist on modified wrist-
bands. Actigraphs contain a single piezoelectric crystal sensor (Uswatte et al.,,
2000) that deforms and produces a charge when it is subjected to acceleration.
This charge is digitized at a 10 Hz sampling rate, summed over a user-specific
time epoch, and reported as an activity count for each epoch (Tryon & Williams,
1996). For example, approximately 20 activity counts are recorded in response
to a human arm movement (e.g., lifting a book from a stool 78 cm off the floor
to a shelf 80 cm away in 1 second; Uswatte & Taub, 2005). The acceleration re-
cordings are stored in the unit's RAM and can be downloaded to a PC using a
computer interface reader unit. When a 2 second recording epoch is specified,
the units can record continuously for approximately 72 hours (Uswatte & Taub,
2005). A more modern Actigraph has a higher sampling rate and longer record-
ing period.

A series of studies showed these accelerometers provide an accurate, reli-
able, and stable measure of the duration of arm movement and that this param-
eter is a valid measure of arm use in daily life. A short recording epoch (2 sec)
and a simple data transformation of the raw accelerometer recordings were
used to obtain an accurate measure of the duration of extremity movement
(Uswatte et al., 2000). The data transformation involves setting raw accelera-
tion values above a low threshold to 1 and values below the threshold to 0. The
number of 2-second epochs with a transformed value of 1, multiplied by two,
represents the duration of movement in seconds. Using this “threshold-filter”
approach, the accelerometer recordings gave a virtually perfect reflection of
the duration of movement for each patient tested in two experiments, involving
simple standardized movements performed repetitively along fixed tracks as
well as complex ADL-like movements by normal subjects in the laboratory. The
measurement error across ADL tasks using threshold-filtering accelerometer
recordings from 12 persons was small; the average standard deviation across
subjects was 3% of the mean (Uswatte et al., 2000).

Threshold-filtered accelerometer data from spontaneous behavior of
healthy subjects and stroke patients have been compared to coded data of
their movement from videotape using a reliable behavioral observation system
(mean agreement between independent observers for duration of arm move-
ment was 95%). Ten subjects wore a set of four accelerometers (one on each
arm, the chest, and leg) and were videotaped while carrying out their usual ac-
tivities at home (n = 5) or in an occupational therapy clinic (n = 5). Correlations
between the threshold-transformed accelerometer values and observer coding
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of the duration of body part movements were significant: impaired arm, r (9) =
0.93; torso, r (9) = 0.93; ambulation, r (9) = 0.99 (Uswatte et al., 2000). Accelerom-
eter recordings for 3 consecutive days were obtained from 9 upper-extremity CI
therapy patients before and after 2 weeks of treatment and 9 stroke survivors
in the community before and after a 2-week no-treatment period (Uswatte, Foo,
et al., 2005). The CI therapy patients showed an increase in movement that was
specific to the affected arm, while the no-treatment control group showed an
increase in movement in all monitored body parts. One may expect changes in
overall levels of physical activity would affect recordings from the affected- and
unaffected-arm roughly equally. Thus, the ratio of affected- to unaffected-arm
accelerometer recordings was examined as a measure of treatment outcome.
The CI therapy patients showed a significant increase in this ratio, d” = .9, while
the no-treatment controls did not, d” = .3. Thus, this ratio measure provides a re-
sponsive and stable measure of upper-extremity rehabilitation outcome. Test-
retest reliability was supported by the finding that, for this ratio, the correlation
between values from the two recording occasions in the no-treatment control
group was high, r = .88. Data from a multisite trial of CI therapy (Wolf et al.,
2006) confirm the reliability of the ratio measure, r = .9 (Uswatte, Giuliani, et al.,,
2006), and provide further support for its validity as an index of more-impaired
arm activity in daily life. Using data from this large trial (n = 169), the ratio
measure correlated with other measures of arm activity strongly (e.g., MAL,
r [168] = .52, p <.001) and with a measure of mobility weakly (SIS Mobility scale,
r [168] = .16, p < .05). However, affected-arm recordings alone were influenced
by differences in levels of physical activity. Affected-arm recordings alone cor-
related moderately with both the MAL, r (168) = .41, p < .001, and SIS Mobility
scale, r (168) = .32, p < .001.

An alternate system of uniaxial accelerometers (ULAM) for measuring
upper-extremity movement has been developed by Schasfoort, Bussman, Zand-
bergen, and Stam (2003). It permits a breakdown of arm movement by type of
overall physical activity (e.g., duration of arm movement during walking, sitting,
or lying down). Although such information is desirable, it comes at the cost of a
reduced recording period (24 hr) and more cumbersome (7 sensors connected
by wires to a central recording unit), complex, and expensive equipment. In
contrast, two accelerometers have been found to be adequate for the purpose of
assessing whether rehabilitation has an effect on arm function outside the lab-
oratory (Uswatte, Giuliani, et al., 2006). Complementary self-report measures
such as the MAL, when used simultaneously with accelerometry, can provide
rich information about the specific types of upper-extremity activities in which
changes have occurred.

Virtual-World Measures of Driving Behaviors
After Brain Injury

Importance of Virtual Reality Technology
for Driving Rehabilitation

The application of virtual reality (VR) for driver rehabilitation can offer numer-
ous unique and innovative advantages to the assessment and rehabilitation of



Real and Virtual Tools for Objectively Measuring Function

CULTURE AND ACCELEROMETRY

A multisite trial of CI therapy (Wolf et al., 2006) revealed that African
Americans had a significantly higher percentage of missing accelerom-
eter data than European Americans (37% vs. 22%), x*=6, p < .05 (Uswatte,
Giuliani et al., 2006). All participants were asked to wear an accelerom-
eter on each arm for 3 days outside the treatment setting both before
and after CI therapy. Possible reasons for missing data were (a) errors
in programming the accelerometers to record data, downloading data,
or storing data; (b) participants wearing accelerometers for an insuffi-
cient time; (c) participants putting on only one unit or putting units on
after the programmed recording period; (d) participants switching limb
placement of units for part of the recording period; (e) recordings that
did not appear veridical; and (f) recordings that clearly indicated ac-
celerometer malfunction. The breakdown of reasons data were missing
was similar for African American and European American participants,
except that 10% of African Americans versus 1% of European Ameri-
cans wore only one unit or made a similar mistake.

Discussion Questions:

What factors may have been responsible for the differential missing
data rates in African American and European American participants?
How may this disparity in data collection rates be remedied?

driving skills for persons with neurological compromise. Continuing advances in
VR technology, along with concomitant system cost reductions, have supported
the development of more usable, useful, and accessible VR systems. VR simula-
tion, which typically involves hardware (e.g., head-mounted display, computer)
and software elements, allows the presentation of 3-D interactive computer-
generated environments that allow the user to “enter” and become immersed
in these simulated environments. VR offers the potential to deliver systematic
human testing and training environments that allow for the precise control of
complex dynamic 3-D stimulus presentations, where sophisticated behavioral
recording is possible. As such, VR offers the unique opportunity to obtain objec-
tive measurements of complex human behavior within relevant and functional
environments. Furthermore, VR allows the presentation of varying levels and
types of stimuli that can allow for the evaluation of challenging and potentially
risky behaviors and situations, while maintaining user safety.

History of Virtual Reality Technology
in Rehabilitation and Health Care

Although VR remains a developing technology, it is not a new method of as-
sessment and treatment in health care. Various studies serve to document the
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successful integration of VR to myriad aspects of health care, including surgical
training (Haluck, Marshall, Krummel, & Melkonian, 2001; Satava, 2001), educa-
tion of patients and medical students (McCloy & Stone, 2001), and treatment of
sensory mobility deficits (Burdea, Popescu, Hentz, & Colbert, 2000). VR treat-
ment of psychological dysfunction, including anxiety disorders and phobia, also
has been successful, including fear of flying and fear of heights (Emmelkamp,
Bruynzeel, Drost, & van der Mast, 2001; Rothbaum, Hodges, Smith, Lee, & Price,
2000). VR treatment also has been applied to post-traumatic stress disorder
(Rothbaum et al., 1999), eating disorders (Riva, 1997; Riva, Bacchetta, Baruffi,
Rinaldi, & Molinari, 1999), and pain management (Hoffman, Patterson, & Car-
rougher, 2000; Sander Wint, Eshelman, Steele, & Guzzetta, 2002).

In rehabilitation medicine, VR has been integrated into physical (Burdea
et al., 2000) and cognitive (Matheis et al., 2006; Rose, Brooks, & Rizzo, 2005)
rehabilitation and for the evaluation and retraining of ADL (Christiansen et al.,,
1998; Zhang et al., 2003) and community ambulation (McComas, MacKay, &
Pivik, 2002). VR applications to rehabilitation medicine also have been reviewed
extensively (Gourlay, Lun, Lee, & Tay, 2000; Rizzo, Schultheis, Kerns, & Mateer,
2004; Rizzo, Schultheis, & Rothbaum, 2002; Schultheis & Rizzo, 2001). One spe-
cific rehabilitation application of VR, its use in driving assessment and retrain-
ing among clinical populations, has received a lot of attention from researchers
and clinicians in the last decade (Liu, Miyazaki, & Watson, 1999; Schultheis &
Mourant, 2001; Wald & Liu, 2001).

Virtual Reality and Driving Assessment

Driving is important for individuals with neurological compromise, their fami-
lies, and health care professionals and constitutes a public safety issue. A need
to ensure driver competence prior to returning to the roads is obvious. Un-
fortunately, current methods for driving assessment are fraught with limita-
tions (Schultheis & Mourant, 2001). Specifically, current driver rehabilitation
assessment protocols are limited to paper and pencil cognitive test, computer-
ized tasks, driving simulators, or behind-the-wheel driving evaluations. To date,
there is a lack of standardization as to what and how these measures are used to
determine driving capacity after neurological compromise. VR driving simula-
tion offers a variety of unique assets that could address many of the limitations
of these measures. For example, computerized tasks typically are designed to
target individual or component demands of driving and do not allow the simul-
taneous evaluation of interactions of various driving behaviors. Similarly, while
driving simulators may offer more complex driving scenarios and more user
interaction, they typically are unavailable to clinicians due to their high cost
(for a complete review see Schultheis & Rizzo, 2001).

Research from Schultheis and coworkers (2005) has focused on the devel-
opment and use of the VR-based driving simulation system (VRDS). The VRDS
uses a head-mounted simulator that allows the user to “drive through” a speci-
fied route with a variety of driving zones (e.g., highway, residential, commercial,
school). The virtual route takes approximately 30 minutes to traverse and offers
the option to present a variety of challenging driving situations (e.g., a pedes-
trian suddenly crossing the street or speeding vehicles entering the highway).
The VRDS automatically records four primary measures of driving behavior
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while the individual is driving through the route: the vehicle’s speed, lane po-
sition, head turning position, and distance from target object (i.e., stop signs,
traffic lights). These preliminary driving behaviors were selected based on prior
VR programming experience (Mourant & Ge, 1999; Mourant, Tsai, Al-Shihabi, &
Jaeger, 2001) and clinical experience. Additional driving performance measures
can be calculated by combining the four primary output measures. Research
with the VRDS has included both healthy normal drivers and individuals with
neurological compromise (i.e., stroke, brain injury). Findings from these studies
have provided insight into both the benefits and challenges of using this tech-
nology for driver assessment and rehabilitation.

The Benefits of VR Driving

VR’s unique capacity to objectively measure driving performance in simu-
lated challenging environments constitutes its most obvious benefit to driving

MATCHING USERS AND TECHNOLOGY

The impact of the user-technology match commonly is overlooked when
using innovative technologies to assess human performance. The follow-
ing case is presented to highlight the importance of this consideration,
in particular in the development of future clinical assessment tools.

Driver performance was examined using a new virtual reality driv-
ing simulator that relied on a head-mounted display (HMD). Specifi-
cally, the researchers believed the HMD allowed participants to better
engage in the simulation by minimizing outside distractions. All partici-
pants were required to drive through a virtual driving route using the
HMD unit. The researchers were examining behaviors at a stop sign,
specifically whether individuals were scanning appropriately and the
length of time they remained stopped at the signed intersection. Partici-
pants with a diagnosis of brain injury generally scanned less than par-
ticipants without brain injury. The researchers preliminary conclusion
was that drivers with brain injury were more likely to have scanning
problems at stop sign intersections than those drivers without brain
injury. Further analysis revealed greater subjective discomfort with the
HMD in individuals with brain injury.

Discussion Questions:

How may the findings of subjective HMD comfort potentially influence
the findings on group differences in scanning behavior? What other
participant characteristics related to technology use may influence per-
formance on the driving simulator? What are the potential ethical con-
siderations in the development of new technologies without the inclu-
sion of usability analysis (e.g., user-technology match, user-comfort)?
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assessment. The benefits are twofold: It allows clinicians to observe objective
and detailed responses made by the individual, and VR methods can collect
these measures in both simple, nonchallenging conditions or during difficult,
cognitively demanding, and potentially hazardous situations.

Most measures of driving capacity following neurological compromise re-
main limited to gross performance measures. The VRDS was used to demon-
strate the use of VR driving simulators to measure more specific behaviors of
driving (e.g., driving behaviors for managing a stop sign intersection). Stop sign
management is at high risk among normal drivers and is likely to be higher
among those with medically challenging conditions. Thus, specific measures
of driving performance related to stop sign intersections were assessed using
15 drivers with acquired brain injury and 9 healthy controls (Schultheis et al.,,
2006). Both groups were matched on driving experience; the acquired brain in-
jury group included only drivers who had regained driving privileges.

New driving performance measures included: full stop, distance from the
stop sign, time at stop sign, approaching speed, and departing speed from the
stop sign. Comparison of these measures found a pattern of improved perfor-
mance with repeated exposure. Specifically, this was seen in two variables: a
decreased frequency of no stops at the stop sign and the distance participants
stopped from the stop sign as they progressed through the environment. As
expected, both groups demonstrated atypical performance at initiation (Stop
Sign 1). This was due to unfamiliarity with the VRDS and the virtual environ-
ment and a lack of depth and perceptual accommodation. Interestingly, while
both groups showed learning patterns across the three stop sign intersections,
the observed patterns differed for the two groups, with the acquired brain in-
jury group showing greater difficulties.

A second auxiliary benefit of using a VRDS is its face validity. Specifically, be-
cause VR driving so closely resembles real-life driving, it often is well-received
by patients, family members, and clinicians. In fact, a recent study attempted to
quantify the overall user ratings regarding comfort and reception of the VRDS
among individuals with stroke, brain injury, and healthy controls (Schultheis,
Rebimbas, Mourant, & Millis, 2007). Results indicated that all three groups gen-
erally rated the use of the VRDS favorably, with healthy control providing the
highest ratings, followed by brain injury users and stroke users.

Negative Aspects of Using VR Driving

One of the predominant negative side effects identified in VR exposure is simu-
lation sickness. By definition, simulation sickness can include symptoms simi-
lar to those seen in motion sickness, including vertigo, dizziness, and headaches,
but within a lesser degree of severity. For example, although an individual may
experience nausea in simulator sickness, this rarely results in vomiting, a con-
dition often seen in motion sickness. The occurrence of simulator sickness oc-
curs at approximately the same frequency in clinical populations as in healthy
control subjects, at a less then 20% occurrence rate (Nichols & Patel, 2002).
Preliminary analysis of the incidence of simulation sickness among a sample
of 21 adults with brain injury, 15 adults with stroke, and 21 healthy controls indi-
cated an unexpected high incidence in all three groups (Schultheis, Rebimbas,
Mourant, & Millis, 2005). Specifically, there was a 32% incidence of simulation
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sickness in the entire sample, with a 24% incidence among the healthy control
group, 30% among the traumatic brain injury group, and 46% among the stroke
group. Thus, the use of VR driving simulation must occur cautiously. That is, VR
driving simulation is not suitable for everyone, whether a clinical or nonclinical
application. Although not severe in nature, simulation sickness is an adverse
event that can leave an individual feeling uncomfortable for several hours. This
fact underscores the need to ensure that the use of VR exposure is clinically
validated and that the measures obtained from using this approach are safe,
relevant, and useful for clinical decision making.

Limited attention has been paid to human-computer interactions, more
specifically to the potential confounding factors of driving performance in a
virtual environment. For example, the use of virtual environments with head-
mounted displays is common practice and offers unique assets to the evaluation
and therapy of clinical populations. However, research examining the effects of
this technology on clinical populations is sparse. Understanding how wearers
interact with the head-mounted displays is vital. Discomfort that leads to al-
tered use of the head-mounted display could confound performance measures
that may eventually be used as a tool for clinical decision making. A post-hoc
analysis of the relationship between head-mounted display use and discomfort
was conducted to examine potential contributing factors for a high incidence
of simulator sickness in a head-mounted display-based driving simulator (Si-
mone, Schultheis, Rebimbas, & Millis, 2006). Pearson correlation analysis was
used to evaluate objective and subjective measures of head-mounted display
performance and self-reported user comfort ratings. Correlations between
these variables were weak, thus indicating the complexity of quantifying user
discomfort and head-mounted display performance.

Some Outstanding Questions

While researchers and clinicians are recognizing the potential advantages of-
fered to the area of driving rehabilitation, much work remains to be done before
VR driving simulation can be viewed as a valid and viable method for deter-
mining driving capacity. In fact, VR technology has the potential to allow us to
evaluate and treat various functional daily activities. Although the utility of the
concept has been demonstrated, further validation work that addresses issues
of user-computer interaction and identifies systems that minimize negative
side effects (e.g., simulation sickness) is warranted. Results of current studies
have identified both some of the positive and negative aspects of applying VR
technology and directions for improving this technology.

Summary

Theory and data suggest that a substantial gap between what a person can do
when tested in the clinical or laboratory setting and what they actually do at
home can develop after neurological and other injuries. The conditions that
support the development of such learned nonuse include an injury that results
in an initial severe deficit in function that gradually resolves along with punish-
ment of attempts to use the impaired function during the initial recovery period.
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Relatively little attention has been paid to this aspect of recovery in rehabili-
tation and health care. Thus, this type of deficit largely has gone undiagnosed
and untreated. This limitation can start to be remedied by developing methods
for assessing actual function of an impaired body structure or function in daily
life. A few self-report measures of this area of function have been developed.
However, like other self-reports, they are subject to inaccurate recall, demand
characteristics, and experimenter bias.

This chapter presented two models for objectively measuring actual func-
tion in daily life. The first was mounting accelerometers on stroke survivors’
arms for 3 days outside the clinical setting to index arm use in daily life after
stroke. The second was using a virtual reality driving simulator to evaluate driv-
ing behaviors in a clinical setting. The use of virtual reality here permits ap-
proximation of actual driving behaviors in a safe setting along with objective
and highly quantitative metrics of driving behavior. These approaches may be
extended to other areas, such as cognitive rehabilitation in which the ability of
clients to report activity outside the laboratory accurately is likely to be even
more severely compromised.

Author Note

Portions of this chapter, including the figures, are adapted from Uswatte, and
Taub (2004). Implications of the learned nonuse formulation for measuring
rehabilitation outcomes: Lessons from constraint-induced movement therapy.
Rehabilitation Psychology, 50, 34-42. Copyright 2005 by the American Psycho-
logical Association. Adapted with permission.
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Overview

Persons who display complex medical conditions require an interdisciplinary
approach to health care, one that involves strategic communication between
providers, payers, and consumers to deliver care in a reliable, timely, effec-
tive, and efficient manner. People with disabilities are more likely to report
dissatisfaction in key areas of access and care than typically developing oth-
ers. Inefficient allocation of resources leads to health risks and poorer health-
related quality of life as well as additional financial costs that society can ill
afford, given already overburdened health care systems. Little is known about
disability-specific care experiences from the perspective of those receiving
those services. This is unfortunate in that quality health care requires one to
take into account the choices and values of the person receiving health care IA: |
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as well as recognition of a need to make critical choices correctly. This chapter
describes commonly used current measurement tools for assessing health care
quality. It also discusses critical issues for the development of health care qual-
ity measures that are responsive to consumer needs in their diversity and that
would add value to the use of health care quality information by health service
providers.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Outline the actual or prospective role of the federal and state governments in
monitoring quality health care standards;

2. Explain the importance of tracking health care quality for different consumer
populations;

3. Describe and evaluate some currently available health care quality assess-
ment measures;

4. Identify and describe criteria for selecting appropriate health care quality
measures; and

5. Discuss critical issues in the development of health care quality assessment
instruments.

Introduction

Most traditional models of health care have been fragmented, acute-based, and
expensive. By contrast, emerging health care models emphasize increased at-
tention to preventive efforts for chronic concerns, including increasing patient
education and empowerment in communicating with health care providers
and making relevant health care decisions (Kaplan & Greenfield, 2004). The
benefits of preventive health care include greater consumer satisfaction with
the services, improved health outcomes, and cost savings. In short, the patient-
centered approach is a cost-effective way to promote health-related quality
of life for people who display complex chronic medical conditions. Assessing
health care quality performance indicators is pivotal in health care systems that
seek to be responsive to their clients—ensuring that services are appropriate
for a population’s genuine needs (Swenson et al., 2004). Feedback from con-
sumers using these and other assessment measures can inform providers about
their patients’ needs and concerns.

People with complex chronic conditions use up to three to five times as
many health care services relative to the general population (Bodenheimer,
Chen, & Bennett, 2009), and they are at particular risk for breakdowns in
communication among multiple services (Coulter, 1997; Schmittdiel, Shortell,
Rundall, Bodenheimer, & Selby, 2006). Quality of health care for people with
chronic illness or disability requires integrated global planning and an inter-
disciplinary approach to organizing health care providers, payers, and consumers
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to deliver care in a reliable, timely, and efficient manner (Kroll & Neri, 2004).
Consumer-oriented data are critical to evidence-informed health care services
with this population.

Definition of Key Concepts and Terms

The Institute of Medicine (1994) considers quality health care to be respect-
ful of and responsive to the preferences of patients, including their needs and
values, and to prioritize patient values in the provision of health care ser-
vices. Audet, Davis, and Schoenbaum (2006) identified seven areas of patient-
centered care: (1) access to care, (2) patient engagement in care, (3) information
systems, (4) care coordination, (5) care integration, (6) consumer feedback, and
(7) public dissemination about quality. Health care quality is characterized by a
collaborative relationship between consumers and providers. Patients as part-
ners in health care are presumed interested in participating in decisions affect-
ing their treatment, to comprehend the information about the potential risks
and benefits of treatment options with appropriate explanation, and to request
necessary health care services for their well-being. There is evidence to suggest
that patients want to be informed of treatment alternatives and want to be in-
volved in treatment (Brody, Miller, Lerman, Smith, & Caputo, 1998; Guadagnoli
& Ward, 1998; Kaplan & Greenfield, 2004).

The terms care coordination and access barriers are commonly associated
with the research and practice in health care quality improvement. Care coor-
dination refers to “the activities performed to ensure that multiple parties to
delivery of health and disability care—including physicians, nurses, therapists,
equipment providers, payers, attendants, and others—work together to deliver
needed services, drugs, and equipment” (Hwang et al., 2008, p. 3). Health care
coordination is particularly relevant to people with disabling conditions be-
cause they tend to have multiple health issues. However, population surveys
have indicated that people with disabilities face multiple barriers to receiving
quality health care services (Kroll, Jones, Kehn, & Neri, 2006). Barriers may be
structural or procedural (i.e., process).

Structural-environmental barriers refer to the physical and social envi-
ronment in which health care services are delivered. These include lack of
ramps or parking spaces at buildings where services are provided, inaccessible
examination rooms, fixed-height examination tables, scales that do not accom-
modate wheelchairs, and inaccessible washrooms. Transportation barriers in-
clude unavailability of needed transportation services to medical appointments
or inaccessible transportation services. People with chronic illness or disability
may also lack reliable personal attendant care necessary for accessing adequate
management of their health conditions.

Process barriers are difficulties that individuals experience in the course
of actual service delivery. The most commonly cited difficulties involve conve-
nience of care, receipt of preventive teaching, and aspects of communication
between providers and consumers. Examples of process barriers include inor-
dinately long wait times and difficulty in scheduling appointments, disrespect-
ful treatment from service providers, and denials and restrictions in insurance
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coverage. Both structural-environmental and procedural barriers can result
in patients foregoing nonemergency or even emergency care because of the
perceived burden involved. Without adequate health care, people with chronic
illness or disabilities are constrained in their community participation or citi-
zenship (see also chapters 13 and 26).

DISABILITY AND PREVENTIVE HEALTH SERVICES

Diab, M. E., & Johnston, M. V. (2004). Relationships between level of dis-
ability and receipt of preventive health services. Archives of Physical
Medicine and Rehabilitation, 85, 749-757.

Objective: The objective of this study was to examine relationships be-
tween level of disability and receipt of preventive health services along
with any potential demographic confounders.

Design: States reporting disability rates (13 in 1998, 18 in 2000) sup-
plied data from the Behavioral Risk Factor Surveillance System, a na-
tionwide telephone survey. People with and without disabilities living
in the community submitted information on how often they received
recommended preventive health services, including colorectal, cervical,
and breast cancer screening and influenza and pneumococcal vaccina-
tion. An ordinal index of disability severity was constructed from ques-
tions on activity limitations.

Results: People with severe disabilities were less likely to receive flu
shots or pneumonia vaccines than people without disabilities or those
with mild and moderate disabilities. Women with disabilities received
fewer Pap tests and clinical breast examinations, but rates of mammo-
grams did not differ significantly. Access to routine checkups affected
all preventive services independent of disability level.

Conclusion: Severity of disability is related to receipt of certain pre-
ventive services in ways that were not necessarily simple or linear. Re-
gardless of disability, access to services was an important determinant
of receipt of preventive health services. Rates of preventive care re-
mained suboptimal for almost all services and groups studied.

Questions:

1. Why may people with more severe disabilities receive the fewest
preventive services? What barriers may impede people with severe
disabilities from receiving preventive checkups?

2. How may differences in health insurance (e.g. Medicaid/Medicare vs.
HMO vs. PPO) affect rates of primary care for people with disabili-
ties? What interventions may be enacted to encourage more people
with disabilities to receive preventive care services?
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Applicable ICF Concepts

The World Health Organization (WHO; 2004) described a conceptual model of
disablement that encompasses impairment (including medical diagnosis), dis-
ability (describing functional status), and participation (encompassing the roles
one plays in the world and society). The use of an additional scale, environment,
helps acknowledge ways environmental access can impact on both functional
disability and social role fulfillment, including its possible impact on one’s de-
cisions that influence access, coordination, and quality of health care services.
Health care quality assessments address important personal and environmen-
tal aspects of health care access. Such assessments provide input on consumers’
satisfaction with the health care services they receive as well as on the specific
areas of health care that are most in need of change for improvement. Firsthand
consumer-level data are essential to providing information on ways environ-
mental factors (e.g., access to health care) can affect both social role participa-
tion and functional disability (e.g., through general health outcomes).

Data from health care quality assessments can be interpreted with respect
to experiences of health care in light of personality or group characteristics.
For example, national health care quality norms could be used to track pos-
sible group disparities in the provision of health care. Group specific norms
may be more appropriate for capturing cultural nuances that influence percep-
tions of health care services (see also chapter 18). For example, Sinclair, Flem-
ing, Radwinsky, Clupper, and Clupper (2002) reported that health care service
aspects valued by patients with heart disease influenced their perception of
service qualities by patients. Consumers of health care services from groups
that historically relied on alternative, complementary health care systems or
mistrusted formal health care services due to a history of exclusion from social
services would perceive salient health care qualities differently (Cooper et al.,
2003; Hunt, Gaba, & Lavizzo-Mourey, 2005). For instance, Hunt et al. (2005) ob-
served that regardless of health care plan, racial minority patients in the United

ASSESSING CULTURALLY DIVERSE POPULATIONS

A public health research student wants to administer the Consumer As-
sessment of Healthcare Providers and Systems (CAHPS) and the Health
Related Self-Efficacy Scales to elderly residents of San Francisco’s
Chinatown. Because of potential language difficulties, she first trans-
lates all the measures into Chinese. Results showed that the elderly
Chinese subjects use fewer health care services and have lower lev-
els of satisfaction and health-related self-efficacy, relative to national
norms. Based on these findings, she concludes that elderly Chinese in
San Francisco use fewer primary health care services because they lack
the self-confidence to manage their own health care. Is this a valid con-
clusion? Support your answer with reasons. What other possible ways
could one interpret the data?




Measures and Procedures

States were less satisfied with physicians and also trusted them less compared
to White patients.

History of Pertinent Research and Practice

Originally hatched in New York State around the mid-1980s, the health care
quality initiatives have since been implemented by many other countries as
part of their health care systems. This development is driven both by the need
for quality improvement by health care organizations, as well as a mission to
stimulate active consumer participation by enabling consumers to make in-
formed choices about their health care providers (Faber, Bosch, Wollersheim,
Leatherman, & Grol, 2009). Between 1992 and 1996, the Agency for Health Care
Policy and Research (now the Agency for Health care Research and Quality;
AHRQ) sponsored the development of a series of 19 health care quality clinical
practice guidelines. Users can access the clinical practice guidelines through
an electronic full-text retrieval system, Health Services Technology Assessment
Text (HSTAT), at the National Library of Medicine. Each guideline has several
versions designed for use by both clinicians and practitioners. The Consumer
Assessment of Healthcare Providers and Systems (CAHPS; Hargraves, Hays, &
Cleary, 2003) is the main project funded and administered by the AHRQ. The
CAHPS project seeks to develop reliable surveys of patients’ experiences with
ambulatory and facility-level care (AHRQ, 2008). It also provides informational
chart books and data sets to the public.

There continues to be increasing interest by health service providers in the
United States to collect and use data on patient experiences for quality care im-
provement (Davis, Schoenbaum, & Audet, 2005; Davies & Cleary, 2005; Institute
of Health Improvement, 2006; Swenson et al., 2004). International interest in
health care quality is also growing (Davis, 1999). International versions of the
CAHPS have been applied to patient samples in South Korea (Kang et al., 2006),
the Netherlands (Arah et al., 2006; Delnoij et al., 2006) and the United Kingdom
(Davies et al, 2008). In addition, the Healthcare Effectiveness Data and Infor-
mation Set (HEDIS) has been used with Canadian hospital inpatients to assess
quality of inpatient hospital care (Naylor, 1999).

Other research has focused on the influence of patient-provider relation-
ships on health care outcomes, as well as the use of consumer report cards in
health care decision making. In particular, studies have shown that better physi-
cians were perceived to be patient-oriented —that is, having a respectful attitude
toward their patients, expressing positive affect during visits, and providing more
health care information (Beach, Roter, Wang, Duggan, & Cooper, 2006). Similar-
ity of values between patient and therapist also had a positive influence on pa-
tient progress in the treatment (Kelly & Strupp, 1992; Street, O’'Malley, Cooper, &
Haidet, 2008). Qualities of care such as instrumental care, expressive care, and
communication effectiveness appeared to explain satisfaction and wellness in
patients with heart disease (Sinclair et al., 2002). Doeschler, Saver, Franks, and
Fiscella (2000) explored racial/ethnicity differences in patients in the United
States with regard to physician style and trust in physician. The satisfaction with
physician indicators included perceived listening skills, explanations, and thor-
oughness. The trust in physicians scale included the extent to which physicians
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CHALLENGES IN THE DELIVERY OF PATIENT-ORIENTED
HEALTH CARE

Challenges to the collection and use of patient experience of care data
for enhancing the quality of health care service include heavy case
loads, staff lacking experience in patient-oriented care, health care
plans that may not prioritize patient perspectives, and competing pri-
orities for service providers. The barriers to patient-oriented care mean
that health care quality information may not be valued even by well-
meaning service providers.

Questions:

1. Name and describe other barriers to the collection and/or use of
health care quality data that you envisage.

2. What strategies would be helpful to increasing the collection and use
of health care quality data by service providers?

were perceived to place patient’s needs above other considerations, appropriate
referral, performance of needed procedures, and being influenced more by in-
surance rules rather than by patient health care needs. Racial minority patients
reported less satisfaction with and trust of physicians, after controlling for so-
cioeconomic class and continuity of care with physician. Studies on sources of
racial disparities in patient experience of health care are ongoing, and findings
will be helpful to quality of care improvement efforts by service providers.
Concepts are still evolving on the specific uses to which consumer health
care quality evaluations can be put. For example, Schauffler and Mordavsky
(2001) observed that consumer health care report cards appeared not to make a
difference in health care decision making, improvement of health care quality,
or the competitiveness of health care services. They proposed a rethink of the
use of consumer health care reports, observing that what consumers seemed
to value most was provider specific information and particularly information
on rates of errors and adverse outcomes. Thus, health care quality assessments
may be used prospectively by consumers to compare different health services
or health plans on salient qualities such as free provider choice or cost of ser-
vices (Faber et al., 2009). Patients also valued health care services that were
responsive to their requests for specific needs for care (Kravitz et al., 2002).

Professional Regulators in Rehabilitation and Health

Threeleading organizations in the regulation of health care quality in the United
States are: the AHRQ; National Committee for Quality Assurance (NCQA), and
Institute for Clinical Research and Health Policy Studies (ICRHPS). The AHRQ
is a prototypical example of an organization focused on improving the quality,
safety, efficiency, and effectiveness of health care for all consumers. It is 1 of 12
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agencies within the U.S. Department of Health and Human Services that sup-
port health services research. Its mission is to improve the quality of health
care and promote evidence-informed decision making. The AHRQ provides in-
formation to both clinicians and consumers on:

Safety and quality: reducing the risk of harm by promoting delivery of the
best possible health care.

Effectiveness: improving health care outcomes by encouraging the use of
evidence to make informed health care decisions.

Efficiency: transforming research into practice to facilitate wider access
to effective health care services and reduce unnecessary costs.
Organizational excellence: using efficient and responsive business pro-
cesses to maximize the Agency’s resources and the effectiveness of its
programs.

The AHRQ’s typical annual budget exceeds $300 million and mainly is used to
support grants and contracts focused on improving health care. Its Web site also
maintains a comprehensive list of measures and projects related to health care
quality and patient safety (see http://www.qualitymeasures.ahrqg.gov).

The NCQA is a private, not-for-profit organization dedicated to improving
health care quality. Since its founding in 1990, NCQA has been a central player
in motivating care improvements throughout the U.S. health care system, help-
ing to elevate health care quality issues to the top of the national agenda. The
NCQA provides statistics that track the quality of care delivered by the nation’s
health plans. Every year for the past 5 years, these numbers have improved

YOUR OWN FACILITY

The AHRQ's latest research program (2008) is the development of a new
survey to identify the strengths and weaknesses of disaster response
plans in hospitals and nursing facilities. Under this program, hospitals
conduct real-time simulations of community-wide disasters. Observ-
ers complete a set of standardized checklists, covering such areas as
decontamination, triage, and treatment, as well as a post-treatment de-
briefing exercise to solicit feedback from all the participants. Summary
data about these drills then are submitted periodically to the AHRQ.
Using the results of the assessments, hospitals can identify areas for
improvement, make appropriate changes, and set benchmarks to track
those changes over time, ensuring that hospitals are adequately pre-
pared for the sudden demand for service and provide high-quality care
during a disaster event.

Question:
Thinking about your own facility or other facility with which you are
familiar, how would you rate the facility’s disaster response program?
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in scope and accuracy: health care protocols have been refined, doctors have
learned new ways to practice, and patients have become more engaged in their
care. Those improvements in quality care translate into lives saved, illnesses
avoided, and costs reduced. The NCQA also issues accreditations and certifi-
cations to help professionals and consumers identify and select high-caliber
health plans and health care providers. Lists of the most highly rated plans are
available at their Web site: http://www.ncqa.org/tabid/60/Default.aspx.

The ICRHPS at Tufts Medical Center maintains a database of public domain
assessment measures of health care quality. The ICRHPS offers both research
and training programs dedicated to the study of clinical, functional, and social
outcomes of health care interventions. Their specific research programs cover
biostatistics, cardiovascular health, and genetic testing, among others. Further
details are available at their Web site: http://160.109.101.132/icthps/default.asp.

Assessment Methods That Are Useful
to Health-Related Practices

More than 400 patient-oriented health care quality indicators have been identi-
fied (Asch et al., 2006), and many of these are shared or duplicated in some way
among several health care quality instruments. In the United States, the AHRQ
maintains several resources for researchers, clinicians, and consumers inter-
ested in information regarding quality of care. For instance, the CAHPS surveys
are among the more comprehensive available to researchers and service pro-
viders for assessing direct health care qualities.

Direct Health Care Quality Instruments

These surveys fall into two categories: the CAHPS Ambulatory Care Services
(which assesses consumers’ experiences with outpatient health care services)
and the CAHPS Facility Services (which asses consumers’ experiences with hos-
pitals and nursing homes).

The CAHPS Health Plan Survey

Originally developed in 1997, the CAHPS Health Plan Survey is regarded as the
national standard for measuring and reporting on the experiences of consumers
with their health plans and providers (AHRQ, 1997). This survey contains differ-
ent but related modules for adults (ages 18 and over) and children (ages 17 and
under) and for different types of health coverage plans (Medicaid and Medicare
vs. private commercial insurance). The CAHPS Health Plan Survey contains a
core set of 39 multiple-choice, self-report items covering individuals’ overall as-
sessments of primary care, specialist care, and health insurance plans. The ques-
tionnaires are also available in English and Spanish language versions.

The CAHPS Clinician and Group Survey

The CAHPS Clinician & Group Survey is designed to assess the experiences
of patients with physicians and medical groups. Using a format similar to the


http://www.ncqa.org/tabid/60/Default.aspx
http://160.109.101.132/icrhps/default.asp

Measures and Procedures

CAHPS Health Plan Survey, the CAHPS Clinician & Group Survey also contains
four different but related modules addressing children and adults and covers
primary and specialty care. Each module consists of 23 items that address an
individual’s specific experiences with primary and specialist care providers, in-
cluding wait times, cost, and provider-patient communication dynamics.

The ECHO® Survey

The Experience of Care and Health Outcomes (ECHO) Survey includes ques-
tionnaires that survey consumers who receive behavioral health care services
from either managed care organizations or managed behavioral health care
organizations. The ECHO survey contains 63 self-report items covering 17 di-
mensions of mental health treatment, including scheduling treatment, client—
clinician rapport, and perceived effectiveness of treatment. These instruments
are available for adults in English or Spanish as well as an English-only version
for children. The CAHPS ambulatory care kit also contains supplemental item
sets that address dental care and home care, as well as screening measures
for children with chronic conditions and persons with mobility impairments,
among others currently in development.

CAHPS Hospital and Other In-Residence Surveys

This survey, sometimes known as H-CAHPS or Hospital CAHPS, is a standard-
ized survey of adult inpatient experiences with hospital care and services. This
survey was developed in conjunction with the Centers for Medicare and Medi-
caid Services that collect data regularly on hospital quality care. The H-CAHPS
contains 23 items covering patients’ perceptions of such areas as nursing care,
cleanliness of the room, and discharge planning. It is available in English, Span-
ish, and Chinese language versions.

CAHPS Nursing Home Surveys

These surveys are supported jointly by the AHRQ and the Centers for Medicare
& Medicaid Services. These surveys provide information on the experiences of
nursing home residents and their family members. The CAHPS Nursing Home
Surveys include two separate modules, one for residents currently living in
nursing home facilities for longer than 30 days and one for those recently dis-
charged after short stays. The Long-Stay Residents version contains 45 items
that cover such areas as cleanliness of the facility, quality of the food, and
treatment by staff. The Discharged Resident Instrument is similar and covers
outpatient services. The CAHPS Long-Stay Residents survey includes an addi-
tional survey assessing the experiences of family members of people currently
residing in nursing homes. The CAHPS Family Member Instrument contains
50 items and asks respondents to report on their own experiences (not the
resident’s) with the nursing home and their perceptions of the quality of care
provided by the facility to their family, including how well the staff meets a
resident’s basic needs such as eating, bathing, and toileting; the cleanliness of
the facility; and the level of engagement of residents in therapeutic and recre-
ational activities.
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The CAHPS In-Center Hemodialysis Survey

This survey assesses the experiences of patients receiving services from dialy-
sis facilities. The survey contains 58 core items covering such areas as quality
of the kidney doctors, helpfulness of the staff, and length of time spent in the
waiting room. The questionnaire also includes 20 supplemental items dealing
with structural accessibility of the facility, availability of interpreter services,
and transportation care. The instrument is available in English and Spanish
versions. (All CAHPS survey measures are designed to be standardized and ap-
plicable across different health plans and providers and can be downloaded as
PDF files at http://www.cahps.ahrqg.gov/cahpskit.)

The Patient Assessment of Chronic Illness Care

The Patient Assessment of Chronic Illness Care (PACIC; Glasgow et al., 2005)
measures the quality of care consumers experienced in the health care deliv-
ery system. The survey includes 20 items that cover such areas as provision of
information, shared decision making, and appropriate referrals. The PACIC is
designed to be a complementary measure to the Assessment of Chronic Illness
Care (ACIC) and thus to provide complementary consumer and provider as-
sessments of important aspects of care for chronically ill patients. The PACIC is
a public domain instrument available at: http://www.improvingchroniccare.org/
index.php?p=PACIC_Survey&s=36.

The Primary Care Assessment Survey

The Primary Care Assessment Survey (PCAS; Safran, Rogers, Talra, Ueberman,
& Ware, 1998), available from the ICRHPS, includes 51 items that measure 7 do-
mains of care through 11 summary scales, including accessibility, continuity,
comprehensiveness clinical interaction, interpersonal treatment, and trust. The
PCAS can be downloaded at http://160.109.101.132/icrhps/resprog/thi/pcas.
asp. The ICRHPS has also published Child Health Ratings Inventories (CHRIs)
useful for health care evaluations with pediatric populations.

Cost-Tracking Instruments

In addition to CAHPS, the AHRQ has also developed health care quality instru-
ments to track cost of services and outcomes of care materials at the institu-
tional level. These include the Healthcare Cost and Utilization Project (HCUP),
the Medical Expenditure Panel Survey (MEPS), and the Community Tracking
Survey (CTS; see also chapter 8).

The Healthcare Cost and Utilization Project

The HCUP is sponsored jointly through a partnership between industry, state
governments, and the AHRQ. The HCUP provides data on hospitalization, am-
bulatory surgery, and emergency care through its public domain search engine,
HCUPnet. The HCUP databases have tracked hospital care data in the United
States since 1988, combining information from federal, state, and industry sources,
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and are available to researchers studying longitudinal trends in medical ex-
penses and continuity of care.

The Medical Expenditure Panel Survey

The MEPS provides large-scale statistics that track the cost of health care
services for families and individuals, their medical providers, and employers
nationwide. The MEPS is sponsored by AHRQ and contains data on different
age groups, racial minorities, and types of insurance coverage as well as the
uninsured. The MEPS survey contains two major components: the Household
Component and the Insurance Component. The Household Component provides
data from individual households and their members, which is supplemented
by data from their medical providers, on such topics as health care costs, racial
disparities in health care, and quality of care. The Insurance Component sur-
veys employers and provides data on employer-based health insurance, includ-
ing the number and types of private health insurance plans offered, benefits,
premiums, eligibility requirements, and employer characteristics. Details of the
MEPS can be found at: http://www.meps.ahrqg.gov/.

The Community Tracking Survey

The CTS data are from a national study designed to track changes in the U.S.
health care system and their effects. The fourth round was administered to house-
holds in the 60 CTS sites: 51 metropolitan areas and 9 nonmetropolitan areas
that were randomly selected to form the core of the CTS and to be representative
of the nation as a whole. The first round of the CTS was conducted in 1996-1997,
the second round in 1998-1999, and the third in 2000-2001. Respondents to the
fourth round (2003-2004) provided information about health insurance coverage,
use of health services, unmet needs for health care, children’s special health care
needs, out-of-pocket medical costs, patient trust in physicians, sources of health
information, attitudes about medical care, and satisfaction with health care and
health plans. Health status, chronic conditions, risk attitudes, and smoking be-
havior were additional topics covered by the fourth-round questionnaire. The
data include variables on height and weight, employment, income, ethnicity, race,
U.S. citizenship, household composition, and demographic characteristics. The
instrument is available in both English and Spanish.

The Healthcare Effectiveness Data and Information Set

HEDIS (NCQA, 2009) measures the performance of health plans across mul-
tiple providers. Thus, it is somewhat analogous to the CAHPS. Health plans
use HEDIS results to determine where improvement efforts are most needed.
HEDIS consists of 71 self-report items covering 8 domains of care, including
preventive care, health care for selected chronic conditions, actual use of ser-
vices, and perceptions of care. The HEDIS questionnaires can be found at the
National Center for Quality Assurance Web site (http://web.ncqa.org).

The Assessment of Chronic Illness Care

The ACIC (Bonomi, Wagner, Glasgow, & VonKorff, 2002) is used by health ser-
vice providers to rate the quality of services they provide to their patients with


http://www.meps.ahrq.gov/
http://web.ncqa.org

Health Care Quality Assessments

chronic conditions. The ACIC contains three multipart sections covering orga-
nization of health care delivery programs, community linkages, and patient—
provider interactions. Results of the survey are used by practitioners and policy
holders to improve quality. The ACIC can be downloaded at: http://www.im
provingchroniccare.org/index.php?p=ACIC_Survey&s=35.

Community Participation-Oriented Measures

These are not specifically designed to address issues around health care quality.
However, they may contain items of relevance to investigators interested in under-
standing the effects of health care disparities among people with disabilities
(see also chapter 24).

Chronic Disease Self-Management Scales

The Chronic Disease Self-Management Scales (CDSS) were developed by the
Stanford Patient Education Research Center at Stanford University’s School of
Medicine. This measure is part of a multiyear project to develop and evaluate
self-management programs for persons with chronic health conditions. It is de-
signed to help people gain a sense of control over how their health problems
affect their lives. These scales contain separate modules for assessing an indi-
vidual's self-confidence in managing their health conditions, communicating
with providers, and pursuing occupational and social activities of daily living.
They have been translated into Chinese, Vietnamese, Norwegian, Somali, Ben-
gali, Dutch, German, Hindi, Korean, Welsh, and Italian languages. The scales
can be downloaded free at http://patienteducation.stanford.edu/research/.

Craig Handicap Assessment and Reporting Technique

The Craig Handicap Assessment and Reporting Technique (CHART; Whiteneck,
Charlifue, Gerhart, Overhosler, & Richardson, 1992) was developed in conjunc-
tion with WHO-ICF guidelines and measures the degree to which impairments
and disabilities result in handicaps. First developed in 1992 and revised in 1995,
the CHART's 32 questions cover 5 of the original WHO dimensions of handicap:
physical independence, mobility, occupation, social integration, and economic
self-sufficiency. A scale measuring cognitive independence also is included.
High subscale scores indicate lesser degrees of a disability (i.e., higher social
and community participation). The CHART also is available in a 19-item short
form, the CHART-SF Detailed information about the CHART, including a down-
loadable rating form, can be accessed from the Web site: http://www.tbims.org/
combi/chart/index.html.

Craig Hospital Inventory of Environmental Factors

The goal underpinning the development of the Craig Hospital Inventory of En-
vironmental Factors (CHIEF) was to provide insight into the degree to which
environmental participation affects the lives of people with disabilities. The
CHIEF'’s 25-items ask respondents to rate the frequency in which they encoun-
ter environmental barriers within the political, structural, occupational, attitu-
dinal, and assistive dimensions. Further details about the CHIEF can be found
online at: http://www.tbims.org/combi/chief/index.html.
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Generic and Disability Specific Measures

These instruments are health care-related in focus and address issues that im-
pact perceptions of care by consumers with a variety of health conditions.

Assessment of Health Plans and Providers by People
With Activity Limitations

The Assessment of Health Plans and Providers by People with Activity Limi-
tations (AHPPPAL) Survey was developed under the joint sponsorship of the
National Institute for Disability Rehabilitation and Research and the California
Health Care Foundation (Palsbo, Mastal, & O’Donnell, 2006). Originally devel-
oped from the Medicaid CAHPS and HEDIS instruments, the AHPPPAL has
revised wording and included additional content areas of interest for people
with disabilities. This project is part of a larger study to develop organizational
performance measures of the care provided to people with activity limitations
arising from chronic illness or long-term disability. The AHPPPAL contains 168
self-report items taken from the CAHPS, the Persons with Mobility Impair-
ments (PWMI) screener, and HEDIS, plus additional items derived from focus
groups of consumers with disabilities. In addition to mobility impairments, the
AHPPAL contains items relating to cognitive, sensory, and psychiatric disabili-
ties. The AHPPPAL is being adapted for use with those with spinal cord injury
and traumatic brain injury. The AHPPPAL is publicly available at: http://obslap.
com/AHPPPAL html.

The SF-36 and the SF-12

The SF-36 Health Survey is a 36-item short-form survey of general health
status on 8 domains, including physical functioning, pain, and general health
perceptions, among others. It has been widely used to assess patient-reported
outcomes both domestically and in more than 30 foreign countries. The SF-12
Health Survey is a 12-item subset of the SF-36 that measures the same 8 do-
mains of health. The SF-36 and the SF-12 are not public domain and can be
purchased online at: http://www.qualitymetric.com/products/sf36v2.aspx.

Practices in the International Community

A number of consumer health care assessment instruments have been utilized
in the United Kingdom, most notably the Improving Practice Questionnaire
(IPQ; Greco, Powell, & Sweeney, 2003) and the General Practice Assessment
Questionnaire (GPAQ; Mead, Bower, & Roland, 2008; Ramsay, Campbell, Schroter,
Green, & Roland, 2000). Both instruments have been widely used throughout
the United Kingdom but have not been applied to U.S. participants due to dif-
ferences between U.S. and UK. health service systems. The GPAQ has been
applied to populations in Thailand (Jaturapatporn, Manataweewat, & Hathirat,
2006). An earlier version, the General Practice Assessment Survey (GPAS), was
applied to populations in Chile (Pantoja, Beltrdn, & Moreno, 2009).

A review of 18 articles on consumer assessment questionnaires for primary
care out-of-hours services found four questionnaires (Garratt, Danielsen, &
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Hunskaar, 2007): two from the United Kingdom, the Patient Satisfaction with
Out-of-Hours Care (PSOC) and Short Questionnaire for Out-of-Hours Care
(SQOC); and two from the Netherlands, the van Uden and Moll van Charante
questionnaires. Other consumer assessments of health care services developed
and tested in European countries include the OutPatient Experiences Question-
naire (OPEQ) in Norway (Garratt, Bjaertnes, Krogstad, & Gulbrandsen, 2005),
the Health Care Communication Questionnaire (HCCQ) in Italy (Gremigni,
Sommaruga, & Peltenburg, 2008), and a measure of outpatients’ consultation de-
partments in France (Gasquet et al., 2004). The Picker Patient Experience Ques-
tionnaire (Jenkinson, Coulter, & Bruster, 2002) is a measure of inpatient hospital
quality and has been field tested in the United Kingdom, Germany, Sweden,
Switzerland, and the United States.

The General Practice Clinical Linkages Interview (GP-CLI) was developed
in Australia and is a nine-item tool with three underlying factors: referral and
advice coordination, shared care and care planning linkages, and community
access and awareness linkages. It measures the comprehensiveness and qual-
ity of a general practice’s coordination with external health care providers. In
particular, it is used to assess the communication, support, and referral ar-
rangements between services as experienced by persons with chronic health
conditions (Amoroso et al.,, 2007). The Health Management Information sys-
tem (HMIS) is a measure developed in Pakistan that is used to assess and im-
prove patient satisfaction with health services (Shaikh & Rabbani, 2005). Other
health care assessments developed independently in East Asian countries and
targeted especially toward individuals with disabilities could not be located in
PUBMED and MEDLINE.

Issues for Research and Other Forms of Scholarship

We previously noted ongoing debate about the perceived relevance by service
providers and consumers of consumer health care report cards (Fitzpatrick
et al., 1992; Schauffler & Mordavsky, 2001). As evidence accumulates to support
their use to inform health care interventions or plans, consumer health care re-
port cards are likely to be used to a greater extent as part of any comprehensive
heath care service system. Researchers and service providers interested in ap-
plying any of these health care quality measures need to be alert to the follow-
ing cautions: relevance to the client population and service setting, influence of
health management care plans, and the evidentiary basis of the measures.

Are the Measures Applicable to the Population Under Study?

Health researchers need to be certain that the selected assessment surveys
are appropriate to the disability population under investigation before using
them. Important considerations include whether the surveys were appropri-
ately normed for use with persons with disabilities. For example, the CAHPS
and the PCAS are generic measures of health care quality and may not accu-
rately capture the access-related experiences of persons with chronic illnesses
and disabilities. The PWMI and the AHPPPAL are designed to be inclusive
and cross-disability. Therefore, researchers interested in specific populations
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should consider complementing these health care assessments with population-
specific outcome measures.

Health care service qualities may also differ in their salience by demo-
graphic characteristics of patients or consumers. Patients or consumers of
heath care services would mostly likely consider quality of care in part from
their subjective evaluation of the extent to which the indicators of quality
care are consistent with their individual preferences, expectations, or abili-
ties. Little is known about the distribution of patient health care experiences
within and across race/ethnicity. Patient self-reported experiences of health
care are useful for determining whether there are race/ethnicity disparities
in patient-oriented care (Asch et al., 2006) and if the data support: (1) what
service qualities are associated with those disparities, and (2) what quality of

PATIENT INVOLVEMENT IN MEDICAL CARE

Brody, D. S., Miller, S. M., Lerman, C. E., Smith, D. G., & Caputo, G. C.
(1998). Patient perceptions of involvement in medical care: Relation-
ships to illness attitudes and outcomes. Journal of General Internal Med-
icine, 4, 506-511.

Objective: The study explored patients’ perceptions about self-reported
wellness following physician visits in which they perceived themselves
to have been active or passive participants.

Method: Adult patients completed a self-report measure on their ex-
perience of care 1 day after and also 1 week after their medical visits.
They also self-reported on their role perception (47% = active vs 62% =
passive) during the medical consultation. The data were analyzed ad-
justing for age, sex, baseline illness ratings, and physician ratings of
potential to achieve better health.

Results: Active patients reported greater symptom relief and general
wellness compared to passive patients. They also reported higher sat-
isfaction with their physicians and a greater sense of control over their
illness than passive patients.

Conclusion: Patients’ perceptions of their involvement in treatment
consultation appeared to influence their attitudes toward illness and
also recovery.

Questions:

1. To what extent can this study suggest that patients want to be in-
volved in their treatment? Explain your answer.

2. Comment on the use of patient self-report of experience of care
measures.

3. What limits the interpretation of the findings of this study?
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care improvements are possible. In addition, research is needed to assess the
validity of proxy data submitted by caregivers of individuals with severe dis-
abilities (Sneeuw et al., 1997).

Influence of Health Management Plans

Systematic outcomes research on the specific ways in which consumer experi-
ences with health care plans and providers affect actual health behaviors is
needed (Ngui & Flores, 2006). Does poor coordination of services lead individu-
als to forgo nonemergency or even emergency car because of perceived burden?
How do restrictions imposed by health plans affect care-seeking behaviors. As
previously observed, this is particularly important for people with complex
medical conditions who typically use about three to five times as many medical
services as typically developing others. Findings from such research would be
important for quality of care improvement efforts. Patient education on making
the most of their visit to the health center would tremendously add to the value
of patient health care quality information (Kaplan & Greenfield, 2004). It would
also add to patient self-efficacy in their health management, leading to better
preventive health (Marks, Allegrante, & Lorig, 2005; Orbell, Johnston, Rowley,
Davey, & Espley, 2001).

Are the Measures Constructed Using
an Efficient Measurement Model?

Indicators of patient experience on most patient surveys of quality care im-
provement are interpreted in a piecemeal fashion (e.g., percentage endorse-
ment) without mapping them against other measures that are equivalent in
mapping the overarching of construct of health care quality or constructing them
to be transportable across patient or health consumer populations. To reliably
identify robust indicators of health care or those important to patients and ser-
vice providers and across settings, measures of health care quality constructed
using item response theory (IRT) are needed. IRT measures are constructed
to be objective in their assessment of a construct regardless of participants or
context (see also chapter 5).

Many health care quality measures are quite lengthy, and they may com-
promise their utility in high patient enrollment health care settings and also
with patients or clients with significant disability. Shorter versions of health
care quality surveys with evidence for validity in their use with client popula-
tions would enhance the likelihood that patient or health care consumer data
will be collected and used in treatment settings. Shorter and efficient measures
of health care quality are possible with the use of IRT measurement models and
use of computer adaptive testing (see also chapter 5).

Summary and Conclusion
Public reporting of patient or consumer experience of health care is important

for accountability and transparency in health care service provision. Measures
need to be developed to be responsive to patient or consumer characteristics
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and also health care service qualities. The AHRQ oversees the quality, cost, and
efficiency of health care services for the U.S. Department of Health and Human
Services. It maintains several databases dealing with different aspects of health
care across all U.S. populations. The CAHPS is widely considered as the gold
standard of consumer-rated health care quality. However, the CAHPS contains
only generic items that may limit its applicability to persons with disabilities
and chronic illnesses. Numerous research-based assessments can complement
the CAHPS in order to provide a more comprehensive understanding of health
care access, coordination, and quality. The PWMI and the AHPPPAL represent
the newest generation of health care quality assessments designed to capture
the experiences of persons with physical, cognitive, sensory, and psychiatric
disabilities. However, more research leading to the development of versions of
existing instruments that target the unique factors associated with specific dis-
ability diagnoses and of interventions to promote health-related self-efficacy is
needed. Reliability and validity data are being gathered for many of the mea-
sures. Survey measures also need to be calibrated using IRT measurement
models for wider application across patient populations and service provider
settings.
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Luke B. Connelly

Overview

An economic evaluation is a systematic way of quantifying the additional costs
and benefits that are expected to arise when a product or process is adopted.
These evaluations typically seek to measure the costs of interventions in dol-
lars and to quantify their health effects using measures of whatever improve-
ments in the quality and/or quantity of life can be expected to result, based
on the available clinical evidence. This chapter provides a brief overview of
economic evaluation, generally, and cost-utility analysis (CUA), in particular.
It provides a conceptual account of how economists think about costs and the
way that economic analyses focus on incremental (or marginal) changes. It also
introduces some of the ways that health-related quality of life (HRQoL) may
be measured, focusing on prescored instruments in particular. The latter focus | é 5
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is pragmatic: prescored instruments are popular because they are simple and
quick to administer and provide a useful way of measuring HRQoL for the pur-
pose of CUA.

Learning Objectives
By the end of the chapter, the reader should be able to:

1. Explain the economic concept of opportunity cost and the technique of mar-
ginal analysis;

2. Distinguish between the different types of economic evaluation technique
and the questions they may be used to answer;

3. Describe the way that primary health state preference data are collected for
use in a CUA;

4. Describe and evaluate the use of prescored measures for HRQoL assess-
ments;

5. Discuss some of the difficulties that are associated with health state mea-
surement and health preferences; and

6. Demonstrate a basic appreciation of discounting and sensitivity analysis.

Introduction

Human beings routinely have to make choices between alternatives. Some
choices are made without much thought or consequence, while others are made
very carefully and systematically. Economic evaluation techniques provide a
systematic way to examine the costs and benefits of alternative patterns of re-
source allocation. There has been a growth in the application of these tech-
niques in the health sector. As the capacity of health technologies to extend and
improve the quality and quantity of life has advanced, individuals and societies
have often been willing to invest a greater share of their incomes in pursuit
of better health and longer lives. At the same time, more spending on health
means less spending on other things, and there has been pressure on govern-
ments and other third-party payers (such as insurers) to limit the growth of
health expenditure. Economic evaluations have become a routine part of deci-
sion making in the health sector because they provide decision makers with
a methodical way of comparing the costs and consequences of health sector
interventions. Although these techniques may also be usefully applied in pri-
vate sector applications, the emphasis in this chapter is on applications of these
techniques for public sector resource allocation.

In this chapter, you will learn about some of the concepts that underpin an
economic evaluation, including the framework that economists typically use to
evaluate costs, benefits, and the effects of different patterns of resource alloca-
tion on social welfare.

That discussion is followed by an introduction to the basic economic evalu-
ation approach, an overview of two methods that may be used to generate pri-
mary data on individuals’ preferences over different health states, a discussion
of prescored health state instruments (which elicit health state values and are
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quick and convenient to administer), and a brief discussion of discounting and
sensitivity analysis. At the end of this chapter, you should have a good under-
standing of the ideas that drive an economic evaluation and a grasp of how
prescored health state measures may be used to collect data on health states
that may be useful for the conduct of an economic evaluation.

To get started, consider two of the primary concepts that underpin the eco-
nomic way of thinking: opportunity cost and marginal analysis.

Opportunity Cost and Marginal Analysis

Economics is concerned with making the best use of scarce resources. The no-
tion of opportunity cost and the technique of marginal analysis are useful in
this regard irrespective of whose perspective or preferences are considered
relevant to determining the purpose to which resources are to be put. Applying
these two concepts from the viewpoint of individual consumer, a provider (or
firm), or society as a whole is a productive way to consider the costs and bene-
fits of different patterns of resource allocation.!

The use of resources for one purpose typically entails forgoing some alter-
natives that would also have produced benefits. When resources are being al-
located between competing alternatives, the relevant notion of the cost of each
alternative is the benefit that the next-best alternative could produce. This is
the notion of opportunity cost. It is an encompassing concept that includes all
of the benefits foregone, irrespective of whether they have a monetized value
(e.g., where a benefit is not a traded good). Moreover, opportunity costs do not
always bear a close resemblance to market prices.

For an illustration of the concept, consider the challenge of providing phys-
iotherapy services in a busy rehabilitation unit in a tertiary care hospital. Sup-
pose that the budget has been determined, along with the number of staff, and
that the physiotherapy staff must use the resources available to treat the ad-
mitted patients, the case-mix for whom is beyond their control. The staff of
the hospital must make decisions (probably after some consultation with other
treating clinicians) about how to distribute their finite supply of physiotherapy
labor and capital (by which economists usually mean equipment) across the
patients who have been admitted for rehabilitation. That is, the staff will need to
make decisions about how much physiotherapy each patient will get. If the de-
partment is focused on making the best use of its resources for the patients they
treat, that decision, in turn, could be guided by the capacity of each patient to
benefit from physiotherapy, in particular, because each hour of physiotherapy
received by Patient A implies that an hour less time is available for the physio-
therapy staff to spend with other patients. In this example, the opportunity cost
of treating Patient A for an extra hour is the benefit that would have been gen-
erated by spending that extra time on the patient or patients who would have
received the greatest benefit from that hour of treatment.

Note that in an example like this one, the trade-offs of whom to treat and for
how long are likely to become more acute with a lower staff-to-patient ratio. In

1. The question of whose preferences determine the question of what is “best” is addressed later in this
chapter.
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OPPORTUNITY COST

How is the concept of opportunity cost affected by the particular circum-
stances of a person, or a group of people (including an entire country)?
Can technological and economic advancement affect the opportunity cost
of one activity (say, an increase in the proportion of the nation’s resources
devoted to health care and rehabilitation) vis-a-vis another?

principle, of course, one could determine the number of hours of physiotherapy
that would maximize the benefit each patient received and increase the budget
to that level. Doing so would mean that each individual had as much therapy as
would produce any benefit, and the question of rationing within the unit would
no longer be a problem. Does this mean that the opportunity cost would fall
to zero if we increased the physiotherapy staff? The answer is “no.” It doesn’t
cause the opportunity cost to fall to zero, provided there are other activities that
the same labor and capital could be used with elsewhere in the economy. This
shows how the “perspective” that is adopted —whether we take the perspective
of the economy as a whole, a particular firm, or a unit within a firm —matters.
(This is an issue that is explored in further detail in the next section.)

This physiotherapy example also introduced the concept of marginal anal-
ysis along the way. Marginal or incremental analysis involves analyzing what
happens if or when small changes—or changes “at the margin”—occur. More
precisely, economists are typically interested in the marginal benefits and the
marginal (opportunity) costs of resource allocation decisions. In the previous
example, the increment that was considered was 1 hour of treatment by a phys-
iotherapist. The benefit and cost calculus involved a comparison of the extra
benefits that Patient A would receive from 1 hour of physiotherapy with those
that other patients could derive from that treatment.

Maximizing Net Benefits: The Kaldor-Hicks Criterion

What type of decision rule could be used to allocate physiotherapist time (at the
margin) in the foregoing example??

One approach would be to try to maximize the benefits that the physiotherapy
team produces for people who use the rehabilitation service, that is, the custom-
ers. That approach requires that each hour of physiotherapy be used so that the
benefits it produces outweigh the benefits of the opportunities foregone. In turn,
this means that the marginal recipient of an extra hour of physiotherapy is the
individual who stands to gain the greatest benefit from that treatment.

This suggestion is underpinned by several value judgments. First, measur-
ing the benefits produced by the service as the sum of the benefits received
by all of the users of it implies that we place equal importance on the benefits

2. For simplicity, assume that the allocation of physiotherapy staff to this unit is, itself, optimal.
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received by each of the patients. This value judgment follows the utilitarian
conception of social welfare: Society’s happiness is conceived as the sum of the
happiness of all the individuals within it. In addition, in valuing each patient'’s
benefits in this way, we actually apply a rule that means that those rehabilita-
tion recipients who have the greatest capacity to benefit from physiotherapy
receive more services than those with less capacity to benefit (at the margin).
This follows another value judgment, called the Kaldor-Hicks criterion, which
is commonly applied in welfare economics.

According to the Kaldor-Hicks criterion, a change in resource allocation in-
creases social welfare if the individuals who are made better off by that change
could compensate the individuals who are made worse off by it, and still be bet-
ter off. In the physiotherapy example, suppose Patient B could receive greater
benefit than Patient A from the last hour of physiotherapy available. The Kal-
dor-Hicks principle suggests that changing the pattern of resource allocation so
that Patient B receives an extra hour of physiotherapy and Patient A receives an
hour less results in a net improvement in social welfare.®

The importance of the preceding value judgments is that they are, by na-
ture, not verifiable or falsifiable.* One may disagree with the Kaldor-Hicks cri-
terion and/or with a utilitarian notion of social welfare.

These techniques are decision aids, not substitutes for decision making, so
it is important to be aware of their inherent assumptions and the concerns that
a conventional application may not capture. A common example is a concern
about the distributional consequences of alternative courses of action: taken
together, the Kaldor-Hicks criterion and utilitarianism suggest an indifference
between precisely which individuals receive the benefits and bear the costs
of different patterns of resource allocation—what matters according to these
criteria is what happens to the sum of individuals’ utilities. In practice, though,
policy makers may not be indifferent as to who benefits and who loses as a re-
sult of a resource allocation decision.

For example, suppose we were evaluating two mutually exclusive, publicly
funded, rehabilitation programs for people who have suffered a stroke. Both
programs cost the same amount, but suppose that the lion’s share of benefits
from rehabilitation program A are conferred on wealthy people, while benefits
of program B are conferred on people from across the wealth spectrum, includ-
ing poor people. If the net benefit of Program A were equal to that of Program B,
the normal cost-benefit rules (applying the Kaldor-Hicks principle) would sug-
gest that we ought to be indifferent between the programs. However, this judg-
ment may not be acceptable to decision makers or the electorate: The benefits
conferred by Program B may be more highly valued due to their distributional
consequences (i.e., the help that they provide to poorer households). For this
reason, presenting the estimated costs and benefit data in a disaggregated form
can increase their value as decision aids. Doing so may enable decision makers

3. Implicitly, we also assume that there are no changes within this margin (e.g., 40 minutes more for Patient B
and 20 minutes more for Patient A) that would pass the Kaldor-Hicks test.

4. Economists and others (e.g., moral philosophers) also refer to such statements as “normative” statements.
Normative statements are not verifiable or falsifiable, whereas “positive” statements are. An example of a
normative statement is “any person with a disability should receive social security payments.” An example
of a positive statement is “all people with disabilities receive social security payments.” The first statement is
neither verifiable or falsifiable. The second statement can be verified/falsified (and, of course, it is false).
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to explore considerations, such as distributional issues, using the data that have
been systematically considered for the economic evaluation itself, along with
any additional information the decision makers may bring to bear.®

Cost-Benefit Analysis, Cost-Minimization Analysis,
Cost-Effectiveness Analysis, and Cost-Utility Analysis:
What Are the Differences?

There are four basic approaches to economic evaluation, and each of them has
a distinct purpose. These four techniques are cost-benefit analysis (CBA), cost-
minimization analysis (CMA), cost-effectiveness analysis (CEA), and cost-utility
analysis (CUA). This chapter is mostly concerned with CUA, which is the most
commonly used economic evaluation technique for health sector interventions.
So it is sufficient for our purposes here to provide only a brief overview of the
other techniques and highlight how they differ from CUA. A basic description
of those differences will suffice, and we will set aside issues that are common
to all forms of economic evaluation (e.g., discounting, sensitivity analysis) for a
moment and return to them toward the end of the chapter.

Cost-Benefit Analysis

The most general form of economic evaluation is CBA, which involves the mon-
etization of both costs and benefits. In other words, in a CBA costs and benefits
are all valued in dollars (pounds, etc.).

The advantage of this approach is that it enables a direct comparison of the
costs and benefits. Specifically, one is able to subtract the costs of the invest-
ment from the benefits that it creates. The general decision rule in CBA is to
invest in any and all projects for which the benefits exceed the costs. The deci-
sion rule involves the value judgments that were discussed in the last section: A
project or program of work is considered worthwhile (for society) if the people
who gain as a result of that change could compensate the losers for their losses
and still remain better off than they were prior to the change.

Although CBA is a very powerful form of economic evaluation, and even
though ingenious ways of valuing benefits of all kinds (including health bene-
fits) do exist, it is not a popular economic evaluation technique for health sector
applications.

CBA isunpopular in the health sector because many people do not feel com-
fortable about monetizing improvements in quality of life or life-years gained.
Although it is easy to understand that disposition, avoiding CBA for this reason
usually just leads one to substitute an implicit valuation of life rather than an

5. The foregoing example seems fairly straightforward, but it involves some measurement issues that can,
in principle, be captured in the evaluation itself. For example, if individuals value services provided to poor
households, the notion of a “caring externality” may be applied and valued. We could measure the amount
that individuals would be willing to pay to support poorer households. Doing so would serve to include (at
least some of) the distributional adjustment that we have in mind if we prefer Program B over Program A.
Therefore, one may argue that the example implies that the benefits of Program B were not fully captured. If
they were, its net benefits would exceed those of Program A, and Program B would have been preferred.
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explicit one. It is worth emphasizing that none of the remaining techniques that
we will consider enables one to answer, explicitly, the question “is this interven-
tion worthwhile?” That question can only be answered explicitly via CBA; each
of the other forms of economic evaluation involves an assessment of some in-
tervention relative to the other interventions that are available.

Cost-Minimization Analysis

CMA can be used when a specified health outcome can be produced by more
than one technique or approach. A CMA might be appropriate if, for example,
one were considering the provision of manipulative physiotherapy for low-back
pain either at a clinic or in the home. If a decision has been made to supply the
service, and the health outcomes are known not to be contingent upon where
the treatment takes place, one need only measure the costs of the two alterna-
tives and choose the least-cost option.

In reality, there are not very many examples that fit this bill. For example,
people who receive the treatment may not be indifferent between where they
receive it, meaning that they do not consider the two alternatives to be equally
beneficial (or costly). Admittedly, it is possible to deal with some of these issues
within the CMA framework (e.g., by ensuring that the costs of each alternative
are captured properly for all parties), and CMA is sometimes an acceptable way
to compare two programs/interventions with outcomes that are virtually identi-
cal in quantity and quality.

Furthermore, sometimes when there are qualitative differences in the out-
comes, but it is known that consumers prefer the presumably lower-cost al-
ternative, it may be superfluous to quantify the outcome directly. For example,
Coast et al. (1998) conducted a CMA that compared inpatient and hospital-in-
the-home (HITH) care for hospitalized but medically stable patients in Bristol,
England. They found that HITH was cheaper than inpatient hospital treatment
for this group. If it were known in advance that patients generally prefer HITH
to in-hospital treatment, one’s conclusion about the best approach to treatment
would not change. On the other hand, if patients preferred to be treated in the
hospital rather than via HITH, the question would not have been amenable to
CMA. Some of these issues are not obvious in advance, so setting out to do a
CMA is unwise unless you are sure that the two interventions you wish to com-
pare have outcomes that are identical in quantity and quality.

Cost-Effectiveness Analysis

CEA requires the measurement of both the costs and the outputs (or outcomes, if
you prefer) produced by the alternatives under consideration. The way that CEA
differs from CBA, however, is that it does not require monetization of the health
outcomes data. The outcome of a CEA is called an incremental cost-effectiveness
ratio (ICER), which is a ratio of costs—which are monetized —to benefits, which
are not monetized but expressed in physical units (such as life-years).

Aswith a CMA, a CEA becomes relevant once it has already been decided to
achieve a particular outcome and the remaining question is only how to do so at
the least cost. The difference between CEA and CMA is that the quantity of the
output produced by each intervention need not be equal. Suppose, for example,
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that a government decides to prevent dental cavities by adding fluoride to
drinking water. A range of alternatives might exist (e.g., fluoridate the general
water supply, fluoridate bottled drinking water only, distribute fluoride tablets
to parents of young children, etc.), and those alternatives might be quite dispa-
rate in terms of both their costs and their effectiveness (i.e., the number of teeth
they prevent from decay). These alternatives could be compared by estimating
their costs and their consequences and expressing these for each alternative as
a ratio (e.g., the “cost per decayed tooth prevented”). The decision rule in CEA
is usually to choose the intervention that has the lowest ICER. This will not
always be considered an acceptable decision rule, however, if the alternatives
available affect different numbers and/or types of individuals. For example, a
program that fluoridates the water supply only of major cities is likely to be
more cost-effective than one that fluoridates both urban and rural supplies,
but it may not be acceptable on political or other normative grounds (e.g., con-
siderations of equity). Although CEA applies more generally than CMA, it does
require that the measured outputs be homogenous. This is an important limita-
tion in the health sector, where interventions may not only affect the quantity,
but the quality of life. Conventional CEA generally cannot deal with qualitative
differences that arise in the outputs or outcomes of different investments.

Cost-Utility Analysis

The limitation of CEA is obviously important in the health sector because many
health sector interventions affect the quality of life.

CUA is similar to CEA—technically it is a type of CEA—in the sense that
it also involves monetizing costs but measuring benefits in physical units. The
point of difference is that CUA involves an adjustment for qualitative differ-
ences in outcomes. The most commonly used measure for outcomes in this kind
of analysis is the quality-adjusted life-year (QALY). The output from a CUA
itself is also an ICER, such as the incremental cost per QALY saved.

The historical basis of CUA was a study by Klarman, Francis, and Rosenthal
(1968) of different interventions that keep people with end-stage renal (i.e., kid-
ney) disease alive. The interventions they were interested in were dialysis and
transplantation. Their argument was that although both dialysis and transplan-
tation can be equally effective at prolonging life, the quality of life for transplant
recipients is generally much better than it is for people who are dialyzed. Al-
though a CBA wasn't necessary in their study—it had already been determined
that people with end-stage renal disease could not just be allowed to die—a
standard CEA could not cope with this difference in the quality of life due to
dialysis and transplantation. Therefore, in order to make some adjustment to
their CEA, the authors weighted each year of life gained due to transplantation
as 1.25 and each year of life gained by dialysis equal to 1. These weights were
somewhat arbitrary, but they nevertheless represented an attempt to adjust the
quantities of life for its quality.

Since that study, much work has been undertaken to derive measures of
HRQoL from individuals'preferences over health states. A variety of approaches
has been used, and we mention them briefly here (the sources at the end of
this chapter will be useful to readers who want to learn more about these ap-
proaches). For practical reasons, though, the discussion in this chapter mostly
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focuses on prescored HRQoL measures. Several prescored measures have
been tested and used in the health economics and clinical literatures, and they
are popular because they are generally quite easy to administer and score. Of
course, these methods also have their limitations, and we address some of those
issues as we progress; but the general approach that we take is to introduce the
methods first and then discuss their conceptual basis.

QALYs

The concept of the QALY was developed as a summary measure of both the
longevity and morbidity-reducing effects of interventions that are designed to
improve health. Thus, the QALY measure is useful when the purpose of a study
is to compare the cost-effectiveness of health-improving products or processes
that (a) extend life, but do not create a state of “perfect health” or (b) do not ex-
tend life, but improve quality of life. This section presents an overview of how
QALYs can be generated and how the resulting data may be interpreted.

QALYs are generated using preference-based data on health states. These
can be elicited via a number of different methods, the two most common of
which are the standard gamble (SG) technique and the time trade-off (TTO)
technique.

The Standard Gamble

The basic SG approach involves asking an individual to choose between a state
of imperfect health and a state that involves an intervention that results in per-
fect health but also carries a risk of death. For example, suppose the health state
of interest is paraplegia. Respondents would be given a description of the func-
tional limitations that may be associated with paraplegia and asked to imag-
ine being in this health state. They would then be asked to consider a choice
between the state of imperfect health (in this case, paraplegia) and a state of
perfect health, which may only be achieved by risking one’s life. For example,
consider the two scenarios in Exhibit 8.1.

THE STANDARD GAMBLE

Health State 1: Paraplegia for 10 years, followed immediately by death.

Health State 2: An intervention that results in EITHER (a) perfect
health immediately, sustained for 10 years and followed by death [with
a chance of p], or (b) immediate death [with a chance of (1 - p)].

Note that Health State 1 (HS1) is certain, while Health State 2 (HS2) car-
ries the chance, p, that the person will be restored to full health and the chance
(1 - p) that s/he will not survive the intervention. The interviewer would give a
hypothetical value for p (the chance of success) and 1 - p (the chance of failure)
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and would ask the respondent, “Which HS would you choose?” Then, based on
the response, the interviewer would change the value of p with the objective of
finding the point at which the individual becomes indifferent between Health
State 1 (HS1) and (the risky) Health State 2 (HS2). For example, suppose that
the interviewer started with a value of p=0.90 (implying that 90% of people sur-
vive the intervention and are returned to full health, while 10% die from the in-
tervention), and the respondent chose HS1. In this case, the interviewer would
increase the value of p and continue to do so until the preference between the
health states was reversed, and the respondent chose HS2. Conversely, if the
respondent chose HS2 when the risk of death in HS2 was 0.10, the interviewer
would lower p until the individual chose HS1. Of course, some individuals may
not change their choice, irrespective of the proposed value of p.¢

Generally, though, individuals are willing to make such trade-offs. The
strength of their preference for one health state over the other is indicated by
the level of risk that is necessary to make the individual indifferent between the
two choices. So, how is this information used to generate a QALY?

Suppose that, in the preceding example, the individual chose HS2 for all val-
ues of p above 0.60, but changed his/her preference to HS1 when p was less than
0.60. We might estimate the point of indifference as the midpoint between the
p that led to a choice of HS2 and the p that led to a choice of HS1. Suppose
that the respective bids were p = 0.59 and p = 0.61: We could take the midpoint
(p = 0.60) as an estimate of the point of indifference. The interpretation of this
outcome is, “the respondent preferred the risky option that would return her to
perfect health when the risk of death was less than 0.40 (or 40%), but preferred
the certain option in the nominated health state [paraplegia] when the risk of
death for the uncertain state exceeded 0.40.” The utility weight for this health
state, for this individual, is 0.60 on the zero-to-one QALY scale, where zero is
death and one is perfect health. This essentially implies that this hypothetical
individual would be indifferent between living for 6 years in perfect health or
10 years with paraplegia. Another implication is that if there were, indeed, an
intervention that could repair the spinal cord and reverse paraplegia, it would
be highly valued by this individual: Restoring her from paraplegia to full health
adds 0.40 QALYs per year. Over 5 years, such an intervention—which (by as-
sumption) improves quality of life but does not extend it—would produce two
QALYs. In other words, the benefits it produces are comparable to the benefits
that are produced by an intervention that prolongs a healthy life for 2 years. The
SG method can also be adapted for use with conditions that are not chronic in
nature by modifying the end-point in HS2 to a health state that is worse than
full health but better than death.

The advantage of the SG approach is that it is consistent with von Neumann-
Morgenstern consumer theory, which describes individuals’ choices under risk
and uncertainty. In this regard, the SG approach yields values that some econo-
mists are comfortable to describe as “utilities.” There are some obvious draw-
backs of the SG technique, too. One of these is that the concept of risk, which is
so central to this technique, is not particularly easy to convey or for respondents

6. Such preferences are described as lexicographic preferences. For example, the preferences of an individual
who was not willing to take any chance of loss of life, no matter how small, for restoration of “perfect health”
would be described as lexicographic.
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to understand. This problem is usually addressed by invoking visual aids, such
as a probability wheel, where a disc is divided into two colors, one of which rep-
resents the chance of perfect health and the other of which represents the risk
of death in HS2. The interviewer adjusts the disc in a manner that corresponds
with the risk that s/he wants the subject to consider. In any event, the SG ap-
proach is also quite time-consuming for both the interviewer and the respon-
dent, and data collection is best done via face-to-face interviews. The latter may
be problematic for studies that would otherwise rely on a computer-assisted
telephone interview (CATI) approach or Web-based completion of survey in-
struments. Admittedly, some of these limitations could be overcome with clever
applications of Web-based technologies.

The Time Trade-0ff

The TTO approach is easier to administer than the SG approach because the
task is generally more intuitive. The basic approach involves asking respon-
dents to choose between a health state that is worse than perfect health for T
years and a perfect health state for t < T years. Once again, the objective is to
identify the respondent’s point of indifference between these states, but with
this technique the variable is time in the healthy state. To apply the TTO to the
paraplegia health state described previously, the choices in Exhibit 8.2 could be
constructed.

THE TIME TRADE-OFF

Health State 1: Paraplegia for T years, followed immediately by death.

Health State 2: Perfect health for t < T years, followed immediately by
death.

For example, suppose T is 10 years and applies to HS1; a period of less than
10 years (say, 5 years) would be used for HS2. The objective is to find the value
of t at which the respondent is indifferent between HS1 and HS2. Suppose that
the interviewer started with t = 4 and that the respondent chose HS1 (for 10
years) over HS2 (for 4 years). The interviewer would then increase t and ask the
respondent to choose again. The interviewer would continue to do so until the
indifference point was located. For example, if the respondent preferred HS1
to HS2 when t = 5 but preferred HS2 to HS1 when t = 6, one may conclude that
the point of indifference is between these two points. One could then either
continue to modify the value of t (e.g., take t down by 0.5 to 5.5) in order to get
closer to the point of indifference, or accept the midpoint of the existing bids
(i.e., 5.5) as an approximation. The utility weight is then found by dividing t by
T, which, in this case, yields 0.55. In other words, 1 year in HS2 is considered to
be of equivalent value, by this respondent, to 0.55 years of perfect health.
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The TTO's advantage —its simplicity due to the omission of risk in the choice
set—is also its shortcoming. Choices are not generally made under conditions
of certainty, but the TTO approach involves a choice between certain alterna-
tives. For that reason, it does not accord as closely as the SG technique does
with conventional economic consumer theory, and the values it generates are
not generally regarded as “utilities” but rather as health state values. The TTO
is, nevertheless, a fairly popular approach in practice because of its relative
simplicity in application.

Prescored Measures

An alternative to collecting health state preferences directly using the TTO or
SG (for example) is to use prescored HRQoL instruments. There are numerous
instruments, including the EQ5D Dolan et al. (1995), the Quality of Well-Being
(QWB) index (Kaplan, Bush, & Berry, 1979), the Health Utilities Index (Mark 2
and Mark 3; HUI2, HUI3; Feeny et al., 2002; Torrance et al., 1996), the SF-6D
(Brazier, Roberts, & Deverill, 2002), and the AQoL (Hawthorne, Richardson, &
Day, 2001). The creators of these instruments have derived a set of scoring
weights that can be used to convert individuals’ responses to these question-
naires into QALY-type measures of HRQoL.

For instance, the SF-6D —which is based on the popular SF-36 health status
measure—is an instrument that has six health status-related attributes and a
scoring table that is used to convert respondents’self-reported health attributes
into utility weights (which fall on the zero to one scale). Thus, the idea is that
researchers can administer the SF-6D, which contains statements that are easy
for subjects to understand, and use their responses to generate corresponding
utility weights.

The scoring algorithm for the SF-6D was derived by taking a random sample
of the UK population and administering the SG technique with health scenar-
ios that comprise various levels of the dimensions of the SF-6D (six dimensions,
with four to six levels each). In total, 249 health states were valued using this
approach, and the authors then used regression analysis to estimate the rela-
tionship between each health state’s characteristics and the corresponding util-
ity scores that were obtained via the SG technique. The scoring algorithm they
derived is composed of the coefficients of the estimated regression. The HUI3
and related instruments were derived in a similar way, using the SG technique
on a Canadian sample taken from Hamilton, Ontario.

The EuroQol EQ-5D is another very popular instrument made up of two
parts. The first part is a prescored measure that has five health “dimensions”
(mobility, self-care, usual activity, pain/discomfort, and anxiety/depression), each
of which has three levels (no problems, some problems, substantial problems),
thus yielding 243 combinations (i.e., health states). The items on the EQ-5D ap-
pear in Table 8.1. The second part of the EQ-5D is the visual analogue scale
(VAS) that is presented as Figure 8.1. The endpoints of the EQ-5D VAS are zero
(“Worst imaginable health state”) and 100 (“Best imaginable health state”) and
appear on a scale that looks like a thermometer (see Figure 8.1). Respondents
are asked to indicate their current health state on the VAS scale by drawing
a line from the “Your health state today” box to a point on the scale. The VAS
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The EuroQol EQ-5D Visual Analogue Scale (VAS).

Best
imaginable
health state

100

To help people say how good or bad a health state is, we
have drawn a scale (rather like a thermometer) on which
the best state you can imagine is marked 100 and the
worst state you can imagine is marked 0.

We would like you to indicate on this scale how good or
bad your own health is today, in your opinion. Please do
this by drawing a line from the box below to whichever
point on the scale indicates how good or bad your health
state is today.

Your own
health state

today

0

Worst
imaginable
health state
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The EuroQol EQ-5D

EQ-5D (UK English version)
By placing a tick in one box in each group below, please indicate which statements
best describe your own health state today.

Mobility

| have no problems in walking about

| have some problems in walking about
I am confined to bed

Self-Care

| have no problem with self-care

| have some problems washing or dressing myself
| am unable to wash or dress myself

Ooono

ooog

Usual Activities (e.g., work, study housework, family or leisure activities)
I have no problems with performing my usual activities

| have some problems with performing my usual activities

| am unable to perform my usual activities

Ooono

Pain/Discomfort

I have no pain or discomfort

| have moderate pain or discomfort
| have extreme pain or discomfort

Oooo

Anxiety/Depression

I am not anxious or depressed O
| am moderately anxious or depressed O
| am extremely anxious or depressed O

From EQ-5D User Guide, Version 1.0, by M. Oppe, R. Rabin, and F. de Charro, 2008, Rotterdam, the Nether-
lands: The EuroQol Group.

score is a number between 0 and 100 corresponding to the point at which the
respondent marks the line.

Responses to the EQ-5D (Table 8.1) may be used to generate an index of
HRQoL by applying scoring weights. This index does not require a response
to the EQ-VAS (Figure 8.1), just the EQ-5D questions that appear in Table 8.1.
A set of scoring weights for the UK (Dolan, Gudex, Kind, & Williams, 1995) is
presented in Table 8.2.

Applying the scoring weights is fairly simple:

1. First, summarize each EQ-5D response by creating a five-digit code, where
each digit in the code indicates the level that the respondent has checked for
the five dimensions, in order.

e For example, we would write “22311" if a respondent ticked the second
boxes in both the mobility and self-care dimensions, the third box for the
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usual activities dimension, and the first box for the pain/discomfort and
anxiety/depression dimensions of the EQ-5D.

2. Second, add the scoring weights in Table 8.2 that correspond to these levels,
plus the “Constant” term if there is any dysfunction (i.e., the respondent an-
swered level 2 or 3 for any dimension) and the N3 term if any of the EQ-5D
dimensions was rated at level 3.

e Thus, for the response “22311,” we compute: 0.069 + 0.104 + 0.094 + 0 + 0 +
0.081 + 0.269 = 0.617

3. Third, subtract this total from 1.00.
e For the response “22311" we get 1- 0.617 = 0.383.

In other words, simply subtract the relevant scores from 1.00 to derive a QALY
estimate for the respondent’s health state.

The values in Table 8.2 were derived by taking a random sample of the
noninstitutionalized adult population of England, Scotland, and Wales. The re-
searchers interviewed 3,395 respondents, face-to-face in their homes, and the
interviewees responded to a TTO exercise based on health state descriptions
from the EQ-5D. The researchers constructed 45 health states from across the
range of (245) states for the EQ-5D and administered various subsets of these

The EuroQol EQ-5D Scoring Algorithm for

England, Scotland, and Wales

Dimensions Coefficient

Constant 0.081
Mobility

level 2 0.069

level 3 0314
Self-Care

level 2 0.104

level 3 0.214

Usual activity
level 2 0.036
level 3 0.094
Pain/discomfort
level 2 0.123
level 3 0.386
Anxiety/depression

level 2 0.071

level 3 0.236

N3 0.269

From Dolan et al. (1995).
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to the respondents, along with the states of perfect health (11111), immedi-
ate death (33333), and unconsciousness. The scores, in fact, are the regression
coefficients that were obtained by estimating the TTO values they obtained as
a function of the corresponding health state dimensions and levels that were
described in the survey.

Deriving QALYs from the EQ-VAS is not as straightforward for several rea-
sons. First, QALYs are usually expressed on the zero (death) to one (perfect
health) scale, so EQ-VAS scores have to be re-scaled if there are health states
that the respondent considers worse than death. Second, note that there is a
difference between administering the EQ-5D and EQ-VAS to respondents in
whose own health state you are interested. Specifically, the value that is elicited
by the EQ-VAS is the respondent’s own rating of his/her health state compared
to the nominated endpoints. By contrast, when we create the EQ-5D index, we
do so by applying population-based health state preference information to the
individual’s responses. The next section provides a brief discussion of why this
distinction is potentially important.

Finally, it is worth pointing out that at least 17 EQ-5D “value sets” now exist
for a range of European countries, the United Kingdom, the United States, New
Zealand, and Zimbabwe. These population-based value sets allow the construc-
tion of the EQ-5D index for each of those countries. A list of the available value
sets, by country and derivation method, may be found in Oppe, Rabin, and de
Charro (2008), and a collection of value sets may be found in Szende, Oppe, and
Devlin (2007).

Whose Health State Preferences?

The Washington Panel on Cost-effectiveness in Health and Medicine (Russell
et al., 1996) recommended that economic evaluations use population-based
health state values. This recommendation is widely followed in the health
economics literature and has been adopted by a number of countries in their
guidelines on the conduct of cost-utility analyses in the health sector (Mann,
Brazier, & Tsuchiya, 2008). There are several arguments for asking the general
population about their health state preferences, including the fact that the gen-
eral population is typically the “society” in whose welfare we are interested and
of whose resources the allocation decision will affect.

This is an interesting problem, partly because it doesn’t usually affect health
state valuations in the direction that one might imagine. People who have less-
than-perfect health or have a disability are liable to rate their HRQoL as better
than people who have not experienced that health state. This is believed to be
due, in part, to the capacity of people to adjust to many health states and also
the tendency of individuals who are asked to react to a health state to, essen-
tially, overreact based on their fear of it, for example. More generally, as Dolan
and Kahneman (2008, p. 217) have argued:

decision utilities will always reflect the focus of the respondent’s attention at
the time of the assessment, rather than what they will attend to while experi-
encing a particular health state. Patients’ decision utilities may be free of some
of the biases associated with public values but they do not take due account
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of any losses associated with adaptation that may have already taken place.
Whilst the public may overestimate the losses associated with a given state of
health, patients may underestimate such losses and, importantly in a policy
context, the relative ranking of different health states may well vary from one
another.

Indeed, there is substantial evidence that—with some notable exceptions,
including pain and progressive diseases (e.g., muscular dystrophy) —individuals
generally do adapt or adjust (Dolan & Kahneman, 2008). The result is that health
status measures collected from “patients” or from people with disabilities tend
to be lower than one might expect.

There are several interesting studies of this kind that pertain to people with
a spinal cord injury (SCI). For example, Shulz and Decker (1985) found that the
happiness of a group of middle-aged and elderly people with paraplegia was
only marginally lower than the average population values for people of the same
age; Wortman and Sliver (1987, cited in Dolan & Kahneman, 2008) found that
people with quadriplegia did not have any greater frequency of negative feel-
ings than the nonparaplegic population. An earlier study by Brickman, Coates,
and Janoff-Bulman (1978) also showed that the mean happiness scores of peo-
ple who had an accident within the last year and sustained either paraplegia or
quadriplegia were, although lower than the general population, still fairly high
(the group with disabilities recorded an average score of 2.96, compared to an
average score of 3.82 on a 0-to-5 scale for the comparison group, which did not
have SCIs). Interestingly, in the latter study, the group with SCIs also rated their
pre-injury happiness considerably higher than the non-SCI group (the former
recorded a mean score of 4.41, and the latter recorded a mean score of 3.32).
This possibly is evidence of a “response shift” (see, e.g., Joore, Potjewijd, Tim-
merman, & Anteunis, 2002, Dolan & Kahneman, 2008), wherein the quality of
life prior to an intervention is reassessed in the light of the intervention itself.

Another example of the disparate nature of assessments of health char-
acteristics comes from the literature on hearing loss. There is some evidence
that many people who are prelingually deaf and learn to communicate in sign
language simply do not regard their hearing deficit as a disability. Some authors
(e.g., Access Economics, 2006, p. 21) have embraced this notion, arguing that
prelingual deafness is not, in fact, a disability but a “cultural-linguistic expe-
rience.” Certainly, there is evidence that this view is shared by some people
with prelingual deafness: An example is that of a U.S. couple who evidently
sought a profoundly deaf IVF donor who had five generations of deafness in his
family to maximize the chance that their child would be born profoundly deaf
(Savulescu, 2002).

However, there is also evidence to the contrary: In a recent U.S. study
(Smith-Olinde, Grosse, Olinde, Martin, & Tilford, 2008), caregivers of children
with hearing losses that ranged from mild to profound provided HRQoL ratings
for their children that suggested a very substantial loss of HRQoL was gener-
ally attributed to the children’s’ hearing deficit. Of course, in the latter study,
the reported health state information is not “self-reported” by the person with
a disability.

In another study, however, that does depend on self-reported data, Fellinger,
Holzinger, Gerich, and Goldberg (2007) compared the HRQoL of German adults
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with acquired (and partial) hearing loss (AHL) with both a German sample of
people who sign and the general (hearing) population. They collected measures
of social functioning and of physical and mental health. Two particular aspects
of their results are especially interesting. First, for their measures of social func-
tioning, the authors found that the group with AHL had statistically significantly
worse mean outcomes not only than the general population but also than the
signing deaf population. Thus, the extent of the loss of functioning did not corre-
late well with the extent of a hearing deficit, at least between these two groups.
Second, the authors also found that the signing deaf population had worse mean
physical health than both the AHL and hearing population groups (between the
latter two of which there was no statistically significant difference). This study
is interesting because even if individuals in the prelingually deaf group did not
view themselves as having a disability, their physical health status was gener-
ally rated as worse than that of their hearing counterparts and people with AHL.
Furthermore, the magnitude of the loss of social function was not correlated
with an audiological measure of hearing loss. Indeed, the latter finding—that
there is a poor correlation between reported levels of disability or HRQoL and
audiological measures of hearing loss—is a consistent theme in the hearing loss
literature, even between people with mild, moderate, and severe AHLs (see, e.g.,
Helvik, Jacobsen, and Hallberg, 2006, and the references contained therein).

More generally, there is fairly strong evidence (Dolan & Kahneman, 2008)
that values for HRQoL that are elicited from “patients” are often greater than
those elicited from the general population. A review of 38 separate studies by
de Wit, Busschbach, and de Charro (2000) found that patient-rated HRQoL was
generally, but not always, greater than HRQoL values elicited from the general
public. They found that 27 of the 38 studies concluded that patient values were
different or sometimes different from other groups’ health state values, while
in the remaining 11 studies there was no difference between the rater groups.
In the 27 studies that had divergent results for rater groups, the patient ratings
were higher than the other groups’ratings in 22 studies, while 2 produced lower
patient values, and the remaining 3 reported contradictory results. They con-
cluded that the current evidence would be most supportive of the conclusion
that patients’ values are higher than values of other rater groups.

HEALTH STATES—WHOSE PREFERENCES?

Interestingly, the general population often places lower health state val-
ues on states of less-than-perfect health than do individuals who, them-
selves, are in that health state. For example, people with paraplegia and
quadriplegia are liable to rate their HRQoL more highly than a member
of the general population would assume it to be. This has the implica-
tion that if “patient” (or “first-person”) preferences are used to generate
QALY measures, interventions that benefit people with disabilities will
have a higher cost per QALY than they would if population values were
used. What are the potential equity implications, then, of using first-
person (“patient”), rather than third-party (“population”) values?
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Ubel, Lowenstein, and Jepson (2003, p. 599) caution that the differences in
values that arise between patients and the public could arise for a variety of
reasons:

Discrepancies might occur because patients and the public interpret health
state descriptions differently—for example, making different assumptions
about the recency of onset of the health state, or about the presence of co-
morbidities. Discrepancies might also arise if patients adapt to illness and
the public does not predict this adaptation; because of response shift in how
people use quality of life scales; because of a focusing illusion whereby people
forget to consider obvious aspects of unfamiliar health states; because of con-
trast effects, whereby negative life events make people less bothered by less se-
vere negative life events; and because of different vantage points, with patients
viewing their illness in terms of the benefits that would result from regaining
health, while the public views the illness in terms of the costs associated with
losing good health.

A novel piece of work on this topic by Mann et al. (2008) seeks to compare
health state values from both the EQ-VAS and EQ-5D components for non-
patient and patient groups across eight patient groups (via eight studies): vari-
cose veins, chest pain, chronic obstructive pulmonary disease, irritable bowel
syndrome, osteoarthritis, low back pain, elderly women, and patients admitted
to intensive care. The patient data comprise 4,137 EQ-5D profiles and 3,376 EQ-
VAS profiles, while the general population data were taken from the UK EQ-5D
valuation set. The authors (a) compare the patient-rated EQ-VAS with the popu-
lation EQ-VAS results for the same health states and (b) estimate a model that
relates patient VAS values to the EQ-5D dimensions and levels, in order to com-
pare the resulting coefficients with the population-based EQ-5D coefficients
(recall Table 8.1). In (a), they found that patient VAS scores were slightly lower
than those for the general population, but via (b), they found mixed evidence
about the direction of influence of patient ratings (compared with population
ratings), by condition. For example, for osteoarthritis and low back pain, patient
VAS values were statistically significantly lower than those elicited from the
general population, while they were significantly higher for patient groups than
the general population for chest pain, irritable bowel syndrome, and intensive
care.” The only patient group for which there was no statistically significant
difference was elderly women. Thus, the most recent evidence on differences
between patient and population values is still fairly mixed and perhaps more
complicated than was previously thought.

If patient ratings of HRQoL do exceed those of the general public, what are
the ramifications of patient HRQoL values? An important one is that the QALY
denominator will tend to be deflated by the use of patient values with a concom-
itant increase in the related cost-utility ratio (i.e., the cost per QALY). Thus, per-
haps ironically, an implication of using patient values is that the interventions
that would assist those patients, if funded, may appear less cost-effective than
they would be if general population values were used.

7. ltis worthwhile to note, in this context, that an instrument that was specifically developed for use with people
who have osteoarthritis—the WOMAC (Bellamy, 1989, 2002)—also exists and that an algorithm has also been
developed to map WOMAC responses to the HUI3 (Grootendorst et al., 2007).
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MENTAL DISTRESS AND QUALITY OF LIFE IN THE HARD
OF HEARING

Fellinger, J., Holzinger, D., Gerich, J., & Goldberg, D. (2007). Mental dis-
tress and quality of life in the hard of hearing. Acta Psychiatrica Scan-
dinavica, 115(3), 243-245.

Objectives: These authors sought to take measures of the psychologi-
cal HRQoL and functions of people with (generally) prelingual deafness
(“signing deaf”), people who had AHL (i.e., who were “hard of hearing”),
and the general population.

Method: A total of 373 members with AHL completed the brief WHO's
Quality of Life (WHO-QoL), 12-item General Health Questionnaire,
and Brief Symptom Inventory and provided details about their initial
and current level of hearing loss.

Results: People with AHL had worse social relationships than people
who were prelingually deaf, and they were disadvantaged relative to
the general population on all areas that were measured. For the AHL
group, HRQoL was related to the level of satisfaction with the hearing
achieved by hearing aids. See the following table.

TABLE: Means and (Standard Deviations) for the WHO Quality of Life
(WHO-QoL) BREF Domain Scores for the General Population, People with
Acquired Hearing Loss, and People Who Are Prelingually Deaf (“Signing Deaf”)

A: Hearing (gen- B: acquired hear-

WHO-QOL eral population) ingloss (n=369- C: signing deaf
Scale (n= 2048-2055) 371) (n=228-232)
76.92 71.68c 68.13 o
Physical (17.68) (18.49) (14.38)
74.02 63.830 64.16 o
Psychological (15.68) (18.60) (17.17)
71.83 62.150 70.19
Social (18.52) (23.47) (18.06)
70.38 68.090. 67.68 o
Environment (14.17) (16.29) (14.51)

Notes: The scores reported in this table are the unweighted means of quality of life subscales
from the WHO-QoL that range from 0 to 100, upon which higher scores correspond with a
higher quality of life rating; (unweighted) standard deviations are reported in parentheses;
NS = not significant; * indicates that the value is statistically different from the general
population value (group A) at the 5% level or less, based on a two-tailed t-test; blue text
indicates that the values for the AHL respondents (group B) is statistically different from that
for the signing deaf sample (group C) at the 5% level or less, based on a test of the hypothesis
that the standardized partial regression coefficient for the AHL is equal to zero.

From “Mental Distress and Quality of Life in the Hard of Hearing,” by J. Fellinger, D. Holzinger,
J. Gerich, and D. Goldberg, 2007, Acta Psychiatrica Scandinavica, 115(3), p. 244.
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Conclusion: The findings of this study suggest that individuals who
have an AHL may be socially isolated by comparison with both the gen-
eral population and people who are prelingually deaf and sign. Never-
theless, the physical health status of the latter group may not be as good
as that of the general population. This result is consistent with much of
the literature on the effects of hearing loss, which suggests that “physi-
cal” (or audiological) measures of the severity of hearing disability do
not correlate well with reductions in HRQoL.

Questions:

What are the implications of this study for the measurement of HRQoL
and, in particular, the question of whose preferences should be used to
create health scale values? For example, if the deaf community com-
prises individuals who do not regard themselves as having a disability,
is the appropriate QALY weight for prelingual deafness 1.00 (i.e., per-
fect health)?

What are the implications of adopting the latter for interventions that
may benefit members of the deaf community?

Discounting

In an economic evaluation, individual’s preferences over the timing of costs and
benefits are also considered important. Costs and benefits that are incurred
or received in future time periods are usually discounted to reflect the fact
that—on a dollar-for-dollar basis—benefits and costs that will arise at some
time in the future typically do not have the same importance to people as bene-
fits and costs that are more imminent.

Suppose that you have won a lottery where the prize can be taken as either:

Option 1: $2 million today; OR
Option 2: $500,000 today, and $500,000 per year for the next 3 years, payable
on the anniversary of the first payment.

These two streams have the same nominal monetary value ($2 million), but
most people would not be indifferent between them. An obvious reason to favor
Option 1 is that inflation will erode the real value of the $500,000 to be received
at anniversaries 1 through 3: If prices rise over time (as they usually do), Option
2 results in a lower total payment than Option 1.

Now suppose that the lottery company recognizes the preceding problem
and offers you the same choice but promises to index the $500,000 payments
at the applicable rate of inflation for anniversaries 1 through 3. In other words,
Option 2 now involves payments that are equal to $2 million of today’s money.
(Also assume that you face zero risk of default on payments, irrespective of
the option you choose.) Would you be indifferent between these two options?
Once again, most people wouldn’t be. Most people would still prefer Option 1
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because money received today and deposited would earn a real rate of interest
(i.e., the rent that is paid by the bank on your principal, over and above the rate
of inflation). For example, if the real rate of interest were 2%, your $2 million
deposit, compounding annually, would earn $40,000 interest in the first year. If
you left the $2 million principal, plus the first year’s interest in the bank, the
following year you would earn $41,800in interest (i.e., 2.04m x 1.02). Indeed, by
the final anniversary, your bank balance would have grown to $2,122,416 if you
had left it untouched.

The simple way to work out the future value of a sum of money earning a
given rate of interest is to use the compounding formula:

FV =P +r) (1)

where FV is the future value, P is the principal (in this case, $2 million), r is the
rate of interest (0.02), and t is the number of time periods (in this case, 3 years)
the principal is left in the bank. Taking Option 1 would leave you $61,612 better
off than Option 2, if you banked your payments. Of course, putting your money
in the bank may not be the best option available to you: You may derive greater
marginal benefit by investing it elsewhere, or using it for consumption pur-
poses. The most important point to make here, however, is that inflation plays
no role in this example.

Now suppose that we wanted to estimate the present value of $500,000 of
today’s money received 3 years from now. The present value formula is the in-
verse of the FV formula, namely:

PV=P( 1t] @)
1+7)

Thus, we multiply $500,000 by 0.94232 (~1/(1.02)3), which gives us $471,161.
Once again, inflation takes no part in this computation. We discounted the fu-
ture flow of $500,000 to get a measure of the present value of that money to us,
based on the 2% rate of interest we assumed was available.

To complicate matters slightly more, imagine that the lottery company mod-
ified Option 2: Now the offer is that you can take $2 million now, or $2,122,416
in 4 years from now, indexed for inflation. That's a much better deal than the
previous two iterations, but is it good enough? The answer to that question de-
pends upon your preferences and the opportunities that are open to you. If you
expect to generate a better return by taking the $2 million today and using it for
investment or consumption, you may still (rationally) prefer Option 1 over Op-
tion 2. The question is, at what future offer or stream of future offers would you
become indifferent between taking a payment of $2 million now and accepting
a payment of x at some future time point? Suppose the answer to this ques-
tion is that you would be indifferent between a payment of $2 million now, or
$2.662 million 3 years from now:. If that were the case, your rate of time prefer-
ence (which corresponds to the value of r in our present value formula) is 10%.
This is another way of saying that $2.662 million received 3 years from now is,
to you, worth $2 million received right now.

Economic evaluations usually involve discounting both the costs and ben-
efits of the interventions. The rate of discount (RoD) that is used corresponds to
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r in Equation (2), and the expression in parentheses is known as the discount
factor. The higher the rate of discount (r), the smaller the weight that is attached
to costs and benefits that are received in future years and the farther into the
future (t) a payment is made, or received, the less its value.

It is beyond the scope of this chapter to discuss the theoretical arguments
around the selection of a rate of discount. It is sufficient to note that, although
a range of discount rates is used in practice, most analysts typically use rates
of between 3% and 8%. This brings us to the next and final installment on eco-
nomic evaluations: sensitivity analysis.

Sensitivity Analysis

Most economic evaluations are performed under conditions of uncertainty, and
it is usually necessary to make some assumptions (e.g., about the correct value
of the RoD) to proceed with the analysis. Some assumptions may have an im-
portant impact on the results of the analysis. Sensitivity analysis is the name
that is given to analyses where the modeler changes some key assumptions and
evaluates their effect on the outcome of interest (e.g., the CUA ratio).

Good economic evaluations contain a sensitivity analysis wherein the key
assumptions are varied and the effect on the CUA ICER is examined. A com-
mon example is the use of a range of discount rates, which enables one to ac-
commodate a range of assumptions about the appropriate RoD and to examine
whether the cost-per-QALY of the competing alternatives is affected by those
assumptions. More sophisticated analyses include “n-way” sensitivity analyses,
wherein a number (n) of key assumptions are allowed to vary simultaneously,
producing a set of CUA ICER estimates. This practice is useful because it serves
to highlight the range of estimates that may be produced by adopting relatively
conservative or radical assumptions over parameters about which the analyst
cannot be certain.

CUA Decision Rules

A common question economists are faced with is: “What is the cost per QALY
cut-off?” Meaning, at what cost per QALY should we draw the line to distinguish
those interventions that should be subsidized and those that should not? Obvi-
ously, this question is inherently normative. Actually, it requires that the QALY,
itself, be valued. In other words, in order to answer this question directly, we
should go back to the Kaldor-Hicks principle and conduct an appropriate eco-
nomic evaluation—in the form of a CBA—that measures, directly, the benefits
associated with life-years.

Nevertheless, for argument’s sake, suppose that the government of your
country has announced a universal health care system under which all in-
terventions that have an incremental cost per QALY of less than or equal to
$50,000 will be provided to the population. What does this decision imply? It
implies that:

Sufficient resources will be allocated to the health budget to cover all
interventions that fall below the threshold;



Measures and Procedures

The opportunity cost of the last QALY saved via the health budget is
equal to $50,000;

Saving further QALYs, with interventions that fall above the threshold,
does not maximize social welfare; and

The opportunity cost of saving QALYs beyond this point exceeds $50,000.

Will this decision rule lead to “too much”, “not enough” or the right amount
of health sector spending? That depends very much on the opportunities that
are available in the health sector and elsewhere and the preferences of your
country’s population over those alternatives. We must apply the concepts of
opportunity cost and marginal analysis again to answer the question: At the
margin, would allocating, for example, an extra $1 million to the health sector
produce greater social benefit than the next best alternative?

While the use of cost-per-QALY ICER thresholds is problematic and contro-
versial, there is evidence that thresholds are applied in practice. The National
Institute for Health and Clinical Excellence (NICE), which provides guidance
on the use (and nonuse) of existing and new medical technologies in the United
Kingdom, has stated a “range of acceptable cost-effectiveness” of £20,000 to
£30,000 per QALY (Devlin & Parkin, 2004). However, Culyer et al. (2007) have
responded to criticisms of this threshold (see, e.g., Birch & Gafni, 2007) by ar-
guing that NICE is not entitled to set ICER thresholds but rather has sought
to identify the thresholds above/below that which new medical technologies
would likely be approved/not approved for funding under the National Health
Service (NHS). In Australia, George, Harris, and Mitchell (2001) conducted an
empirical study with a similar intent. They studied the recommendations of the
Pharmaceutical Benefits Advisory Committee (PBAC) during the period 1992—
1996. They found that the PBAC was unlikely to recommend a new drug for
subsidization under the Pharmaceutical Benefits Scheme (PBS) if its cost per
QALY ICER was greater than AU$76,000 and unlikely to recommend rejection
of a drug if its ICER was less than AU$42,000.

Summary

This chapter has provided a brief overview of some of the central components
of economic evaluation. In so doing, we skipped a lot of the details that you
would need to come to terms with to conduct an economic evaluation yourself.
For example, we really said little about measuring costs, concentrating mostly
on the concept of opportunity cost. That was necessary in order for us to ex-
plore the question of health status measurement within CUA, which is, by far,
the most popular economic evaluation technique in health sector applications.
The learning materials that accompany this chapter provide some suggestions
for readers who are interested to learn more about economic evaluation or
health economics in general.
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Overview

This chapter provides information on functional magnetic resonance imaging
(fMRI), a brain imaging technique that allows researchers to visualize variation
of blood flow in the brain in relation to a specific task, from simple sensorimotor
tasks to complex cognitive tasks, such as learning, problem solving, reading, or
language production.

This chapter describes important technical characteristics, limits, and con-
straints related to fMRI. Its main focus, however, is a description of the pre-
sent and future use of fMRI for assessment, diagnosis, treatment planning, and
treatment evaluation. The role of brain plasticity on treatment and prognosis, as
demonstrated by fMRI exams, is discussed.
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Learning Objectives
By the end of the chapter, the reader should be able to:

1. Outline the basic fMRI principles, including some technical aspects and typi-
cal paradigms;

2. Describe current and potential uses of fMRI for assessment, including clini-
cal as well as experimental uses, with a detailed review of current research
on the topic; and

3. Evaluate the requirements and constraints related to fMRI.

Introduction

fMRI is an imaging method that is used to measure functional activity in the
brain. fMRI has been a major tool for research on brain functions during the last
decade, especially in the field of cognitive neuroscience and neuropsychology.
As such, it has progressively gained importance as a clinical tool for diagnosis,
prognosis, treatment planning, and assessment for individuals with brain in-
jury or disease. This chapter first reviews standard methods for fMRI; then it
reviews the fields of clinical application and outlines the constraints, issues, and
limits related to the use of fMRI as an assessment tool.

Definition of fMRI

In order to determine the context in which fMRI is used, one should have a
basic understanding of its functioning. Understanding of the various param-
eters of fMRI paradigm is also necessary to be able to interpret fMRI results.

Basis of fMRI Functioning

Magnetic resonance imaging (MRI) is an imaging method that detects the char-
acteristics of tissues using the principles of magnetic resonance. MRI is based
on the fact that, depending on their composition and density, tissues differ in
the way that they respond to radio frequency excitation. The MRI scanner mea-
sures those variations and reconstructs a map that provides an accurate in vivo
image of tissue features. MRI is a noninvasive and spatially precise technique,
which makes it a tool of choice for routine brain imaging in the clinical set-
ting (see Figure 9.1). fMRI is a specialized MRI method that, to date, has been
used primarily in research settings. fMRI allows indirect measurement of neu-
ronal activity in the brain, due to the fact that local changes of neuronal activity
induce local changes of blood concentration in oxygen; oxygenated and deoxy-
genated hemoglobin differ in their magnetic characteristics, which can be de-
tected using special MRI methods. This effect is called the BOLD (Blood Oxygen
Level dependent) effect and is the foundation for most current fMRI methods.
Statistical postprocessing is used to reconstruct a map that represents local lev-
els of neural activity, hence described as functional activation maps.
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MR image of a brain
is used to detect
neuronal tissue loss
after brain injury.

Overview of fMRI Paradigm

Understanding the experimental paradigm used in fMRI is of major importance
when it comes to interpreting the results.

The standard fMRI protocol includes anatomical MRI scanning and func-
tional MRI, that is, scanning while the individual is accomplishing a task (sensory,
motor, or cognitive). Individuals lie in a reclined position within the scanner. Vari-
ous devices may be used to setup the task: screen goggles, keyboard, headphones,
and so forth. Low signal-to-noise ratio requires postprocessing in order to ex-
tract significant information. It's the most time-consuming part of the protocol.
Processing is a statistical analysis that produces functional maps that indicate
brain activation related to the functional task that is studied (see Figure 9.2).

In the standard fMRI paradigm, the subject performs a set of tasks; for ex-
ample, the subject might alternate every 20-30 seconds between tapping the
fingers on their right hand and resting. FMRI activation maps are always rela-
tive, meaning that each map reflects a comparison between different sets of
scans. The results are read as the difference of activation between the different
states engaged during those different sets of scans; for example, the comparison
of right handed finger tapping and rest would isolate regions that are activated
in response to finger tapping.

There are a number of different paradigms that can be used for fMRI ac-
quisition. In the most common approach, a task of interest is compared to a
“control” or “baseline” condition that is meant to “subtract” out all mental pro-
cesses except for those of interest. Alternatively, it is possible to compare per-
formance across multiple levels of task intensity or difficulty; for example, a
subject might be asked to tap their fingers at several different rates. In this
case, the analysis would identify regions where activity increases or decreases
systematically as task intensity changes. This approach can allow activation to
be related to task performance across conditions, which may be of interest in
individuals with cognitive or physical impairments. Another innovation in fMRI
methods is the ability to use paradigms where conditions are not presented in
separate blocks but instead are interspersed throughout the scan. This “event-
related” approach allows analysis based on the subject’s performance (e.g.,
comparison of trials on which the subject succeeded versus failed on the task)
and also reduces the predictability of the task.
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fMRI activation maps.

A major issue in the use of fMRI in assessment is that clinical evaluation
is generally conducted on single subjects. However, there may be substantial
variability across individuals, and in group studies, it is generally thought that a
minimum of 15 to 20 subjects is necessary to obtain results that are generaliz-
able to the wider population. For this reason, case studies and individual analy-
sis must be very carefully interpreted and compared to very well-demonstrated
results whenever possible. It should also be remembered that the absence of
activation on a map does not imply that this part of the brain is not activated,
but merely indicates that if there is activation in the region, it is not consistent
enough to obtain statistical significance.

Current Assessment Methods for fMRI

The use of fMRI as a clinical assessment tool is still early in its development.
Larger scale research is needed for standardization of the results and also for
a better evaluation of normal versus abnormal variability between subjects.
However, because of its safety and noninvasiveness, fMRI holds great promise
for future clinical practice. This section reviews the current uses of fMRI for
diagnosis, treatment planning, neuropsychological assessment, and treatment
evaluation.

Diagnostic

The use of fMRI in diagnosis is currently limited to a small range of disorders.
It is generally combined with other imaging methods, including other types of
MRI that are sensitive to different aspects of brain function (e.g., MR spectros-
copy, diffusion weighted imaging) or other imaging modalities, such as electro-
encephalography (EEG) or magnetoencephalography (MEG). Because anatomy
can be difficult to discern from fMRI images, fMRI is always coupled with high-
resolution structural MRI to allow precise localization.
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CAN fMRI DETECT CONSCIOUS AWARENESS?

Recent research using fMRI has shown what may be the only evidence
of conscious awareness in some patients. For example, a group of
British scientists has studied patients with severe brain damage who
met criteria for being in a vegetative state, a condition in which coma
has progressed to a state of wakefulness without detectable awareness.
In this study, they asked a patient to imagine actions, such as playing
tennis, while the patient’s brain was being scanned using fMRI. This
patient showed activation patterns that were similar to the patterns
seen in healthy individuals (Owen et al., 2006).

Does this mean that the patient has more chance of recovery? Should
such results influence the treatment of the patient?

Cochlear Implantation

fMRI is used in candidates for cochlear implantation when the diagnosis
obtained through standard testing (e.g., tympanometry, otoacoustic emission,
subjective residual hearing) remains inconclusive regarding the potential use-
fulness of such an implant. Prior to surgery, it is necessary to assess the integ-
rity of the neuronal auditory pathway posttympanic from the cochlear nerve to
the primary cortex of audition. A protocol using noninvasive electrostimulation
of the nerve associated with fMRI can demonstrate the responsiveness of the
primary auditory cortex, which is suggestive of approval for cochlear implanta-
tion (Bartsch, Homola, Biller, Solymosi, & Bendszus, 2006).

Unconscious Brain

fMRI of minimally conscious patients has helped investigate functions of their
brains and led to the understanding of various degrees of responsiveness, open-
ing the way to the use of fMRI as a tool for prognostic and health care plan-
ning. The research for signs, even modest, of responsiveness for patients in an
unconscious state, varying from comatose to vegetative to minimally conscious,
is a major step in the decision for treatment planning (cf. Schiff, 2006, for a re-
view). For example, Owen et al. (2006) used fMRI to assess awareness in a pa-
tient in a vegetative state and found results suggesting that the patient was able
to discriminate between fully meaningful sentences, sentences with semanti-
cally ambiguous meaning, and simple noise. Furthermore, an additional study
was conducted during which a patient was instructed to perform mental imagery
task, and the activation maps were similar to the one obtained in healthy controls.
These preliminary results suggest that such fMRI protocols could be used to as-
sess levels of awareness in patients in an unconscious, vegetative, or minimally
conscious state; however, it is important to point out that a lack of activation can-
not be taken as strong evidence against awareness, as outlined previously.
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EVALUATION OF CEREBRAL IMPLANTATION SUCCESS

Seghier, M., Boex, C.,, Lazeyras, F, Sigrist, A., & Pelizzone, M. (2005). fMRI
evidence for activation of multiple cortical regions in the primary audi-
tory cortex of deaf subjects users of multichannel cochlear implants.
Cerebral Cortex, 15, 40-48.

Objective: The aim of this study is the exploration and understanding
of auditory cortex activation in deaf subjects using a cochlear implant.

Method: Three deaf subjects, users of the Ineraid cochlear implant,
underwent fMRI exam after the safety limits of the scanner in regard
to interference with implanted electrodes were addressed. Once safe
experimental conditions were obtained, electrical stimuli were applied
on each implanted electrode. This was received as auditory sensations
of various pitches, as reported by patients themselves. Such methods
provided auditory sensory input without the noise of the scanner inter-
fering with the measures.

Results: The stimulus produced activation in the primary auditory cor-
tex, predominantly in the left hemisphere. Stimulation of each different
intracochlear electrode produced distinct activation, but no clear tono-
topic organization was identified.

Conclusion: The results suggest that there is a functional organization
in the auditory cortex of persons with a cochlear implant.

Questions:

1. What type of knowledge on brain plasticity is demonstrated by this
research study? How can such knowledge on brain plasticity follow-
ing cochlear implant be useful regarding patient assessment and
management?

2. Why did the authors pay so much attention to safety in the case of
implanted electrodes?

Early Detection of Neurodegenerative Diseases

fMRI holds substantial promise in the early detection of neurodegenerative dis-
orders. In a prospective fMRI study of persons genetically at risk for Alzheim-
er’s disease, Bookheimer et al. (2000) showed an increase of activation in the
network associated to a memory task related to genetic risk. Further memory
testing, 2 years later, confirmed that fMRI signal was predictive of subsequent
memory loss. More recently, Rombouts, Goekoop, Stam, Barkhof, and Schel-
tensb (2005) have shown that elderly persons with mild cognitive impairment
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EVALUATION OF LEVEL OF CONSCIOUSNESS

Moritz, C. H., Haughton, V. M., Rowley, H. A., Badie, B., Jones, J., & Mey-
erand, M. E. (2002). Assessment of comatose brain injured patients with
functional MR imaging. Proceeding of the International Society of Mag-
netic Resonance in Medicine 10, 729.

Objective: Prognostic evaluation for neurological recovery can have a
significant impact on severe traumatic brain injury treatment and out-
come. This study aims at evaluating the use of fMRI as a prognosis tool
for outcome in patients with severe traumatic brain injury. The authors
argue that the use of conventional electrophysiological assessment
techniques, such as evoked potentials, can be misleading. They report
results of fMRI exams on comatose patients with brain injury.

Method: fMRI exams were performed on two patients with severe
traumatic brain injury, in a comatose state, using a 1.5T scanner. Three
types of stimulation were studied: blinking light, listening to a narrated
text, and bilateral palm scratch.

Results: In patient #1, all three stimulations produced activation in the
expected brain areas, consistent with literature on functional brain im-
aging. Such results were followed by aggressive medical management
until the patient was fully conscious and able to recover fluent speech,
visual ability, and motor functions 3 months later.

In patient #2, stimulations produced only partial response. General
condition further declined, life support was withdrawn, and the patient
died after 3 days.

Conclusion: These results suggest that cortical functions can be, at
least partially, preserved in comatose patients.

Questions:

What does this study suggest regarding the use of fMRI in evaluation of
brain functions in nonresponsive brain trauma patients? Do you think
that this study brought determining results, provided that patient #1
had a living will directing the use of no extraordinary measures in the
event of unlikely neurological recovery? What would be the limits of
the use of fMRI as an assessment tool for comatose patients?

exhibited a BOLD signal that is slightly temporally delayed when compared to
healthy matched controls but not as much delayed as patients with diagnosed
Alzheimer’s disease. Mild cognitive impairment in elderly persons is thought to
be indicative of an early stage of neurodegenerative disease, and those results
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therefore suggest that fMRI could be used in complement to other testing in
early detection of dementia.

Presurgical Mapping

When brain surgery is needed, either to respect a tumor or arteriovenous mal-
formation or remove a central focus of epilepsy, it is of major importance that
the neurosurgeon knows which regions are responsible for eloquent functions.
All the efforts tend toward minimization of damage during surgical interven-
tion in order to limit postsurgery impairments, such 