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“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 

—Goethe

Advising the Nation. Improving Health.
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1

Introduction

“Disability is an issue that affects every individual, community, neighbor-
hood, and family in the United States” (IOM, 1991, p. 1). The Institute of
Medicine’s (IOM’s) 1991 report Disability in America: Toward a National
Agenda for Prevention began with these words. They are as true today as
they were 15 years ago.

 In fact, a demographic imperative—the aging of the baby boom gen-
eration—will soon substantially increase the proportion and numbers of
Americans in the older age groups that are most at risk of physical and
mental impairments, limitations, and disabilities (U.S. Census Bureau,
2004). At the same time, certain trends in other age groups—for example,
the increased rates of survival of extremely premature infants and increases
in the prevalence of obesity in younger populations—are putting more
children and younger adults at risk of disabling conditions. Thus, the pro-
motion of good health, independence, and social integration for people
with disabilities and the prevention of disabling injuries, diseases, and dis-
orders are more important objectives than ever.

In the years since the publication of the 1991 report, the country has
seen positive changes in the understanding of disability and a growing
recognition that health promotion is as an important a goal for people with
disabilities as it is for other members of the community. Increasingly, dis-
ability is understood not as an intrinsic characteristic of an individual but
rather as “a gap between a person’s capabilities and the demands of the
environment” (IOM, 1991, p. 1). Healthy People 2010, which is a state-
ment of national health objectives, cited inattention to environmental fac-
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2 WORKSHOP ON DISABILITY IN AMERICA

tors as a contributor to the neglect of health promotion opportunities for
people with disabling conditions (USDHHS, 2000). The World Health
Organization’s International Classification of Functioning, Disability and
Health (a revision of the 1980 International Classification of Impairments,
Disabilities and Handicaps [WHO, 1980]) likewise stresses the critical role
of environmental factors in enabling the participation in society of people
with physical or mental impairments and activity limitations (WHO, 2001).

The 1991 IOM report and a subsequent report, Enabling America
(IOM, 1997), emphasized that much disability is preventable. Prevention
extends beyond primary prevention (e.g., improving automobile safety) to
include the prevention of progressive or secondary health problems (e.g.,
pressure sores related to spinal cord injury), the development of more effec-
tive rehabilitation strategies, the use of appropriate assistive technologies,
and the elimination or mitigation of environmental barriers that restrict the
participation in society of individuals with disabling conditions.

Beginning in late 2004, the IOM began a project to take a new look at
disability in America. It will review developments and progress since the
publication of the 1991 and 1997 Institute reports. For technical contract-
ing reasons, the new project was split into two phases. During the limited
first phase, a committee appointed by IOM planned and convened a 1-day
workshop to examine a subset of topics as background for the second phase
of project. As was agreed upon with the sponsor of the workshop, the
Centers for Disease Control and Prevention (CDC), the topics were

• methodological and policy issues related to the conceptualization,
definition, measurement, and monitoring of disability and health over time;

• trends in the amount, types, and causes of disability;
• disability across the age spectrum and in the context of normal

aging; and
• secondary health conditions.

The phase-one workshop was held in Washington, D.C. on August 1,
2005. Its participants included researchers, clinicians, social service profes-
sionals, policy experts, and consumer representatives and advocates. The
meeting agenda and list of participants are included in Appendix A.

This report summarizes the workshop presentations and discussions.
The background papers prepared for the workshop are included in Appen-
dixes B through O. Some papers were submitted and circulated in advance
of the meeting, whereas others were first presented at the meeting. The
analyses, definitions, and views presented in the papers are those of the
paper authors and are not necessarily those of the IOM committee. Like-
wise, the discussion summary is limited to the views of the workshop
participants. Although the discussion was wide ranging, it did not offer a
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INTRODUCTION 3

comprehensive review of the topics considered. Consistent with the policies
of the National Research Council for workshop summary reports, this
report includes no committee conclusions or recommendations.

The workshop summary and the background papers will serve as re-
sources for the second phase of the committee’s work. This phase, which
began in fall 2005, expands the focus to cover additional topics, including
the roles of assistive technologies and universal design, financing issues, and
directions for public policy and research. For this work, the National Insti-
tute for Disability and Rehabilitation Research and the National Center for
Medical Rehabilitation Research have joined the CDC as sponsors. Reflect-
ing the expansion of activity in the project’s second phase, new members
have been added to the study committee (see note in Appendix P). Unlike
this workshop summary, the committee’s consensus report, which should
be released in early 2007, will include recommendations.

REFERENCES

IOM (Institute of Medicine). 1991. Disability in America: Toward a National Agenda for
Prevention. Washington, DC: National Academy Press.

IOM. 1997. Enabling America: Assessing the Role of Rehabilitation Science and Engineering.
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(Last accessed November 22, 2005.)

USDHHS (U.S. Department of Health and Human Services). Healthy People 2010: Under-
standing and Improving Health. 2nd ed. Washington, DC: U.S. Government Printing
Office, November 2000. Available online at: http://www.healthypeople.gov/Document/
tableofcontents.htm#volume1. (Last accessed November 22, 2005.)

WHO (World Health Organization). 1980. International Classification of Impairments, Dis-
abilities and Handicaps: a Manual of Classification Relating to the Consequences of
Disease. Geneva, Switzerland: WHO.

WHO. 2001. International Classification of Functioning, Disability and Health. Geneva,
Switzerland: WHO.
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4

Alan Jette, chair of the Institute of Medicine (IOM) committee that
planned the workshop, began by welcoming the participants. He
noted that the workshop was the first step in a broader IOM project

that would revisit the 1991 IOM report Disability in America and the 1997
report Enabling America. Dr. Jose Cordero (Centers for Disease Control
and Prevention), Mr. Steven Tingus (National Institute on Disability and
Rehabilitation Research), and Dr. Michael Weinrich (National Center on
Medical Rehabilitation Research) provided additional welcomes. They also
offered brief comments on the relevance of the workshop and the broader
IOM project to the priorities and agendas of their organizations.

The morning session of the workshop was organized around two pan-
els, the first of which focused on models and concepts of disability. The
second panel provided overviews of disability trends in childhood, midlife,
and late life. The first of the afternoon panels considered disability issues
over the human life span, specifically, risk factors for disability late in life
and transitions or transfers in care for adolescents and young adults. The
other two afternoon panels provided perspectives on the nature and the
prevention of secondary health conditions.

As noted in the introduction, this summary is based on the presenta-
tions and discussion during the workshop and does not necessarily reflect
the views of the IOM committee that organized the meeting. The committee
is preparing a comprehensive report that will cover a range of issues, in-
cluding the topics discussed in the workshop. That report, which will in-
clude recommendations, should be released in early 2007.

Summary of Workshop Presentations
and Discussions
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SUMMARY 5

MODELS AND CONCEPTS OF DISABILITY

Presentations

Dr. Gale Whiteneck began with a brief history of models of disability.
(The paper prepared by Dr. Whiteneck appears in Appendix B.) He noted
in particular the seminal contribution of Saad Nagi in differentiating
disability-related outcomes at three levels, namely, the organ, the person,
and society. Dr. Whiteneck then focused on an assessment of the transition
from the International Classification of Impairments, Disabilities and
Handicaps (ICIDH) to the International Classification of Functioning, Dis-
ability and Health (ICF), which were published by the World Health Orga-
nization (WHO) in 1980 and 2001, respectively (WHO, 1980, 2001). ICF
and its associated description offered one major conceptual step forward
but also one step backward. Drawing on his experience with the classifica-
tion revision process, Dr. Whiteneck proposed that several additional steps
are needed to revise and apply the model.

The major step forward with ICF was the inclusion of physical, social,
and other environmental factors that interact with an individual’s health
conditions and other characteristics to produce outcomes, including activ-
ity (defined as the execution of a task or action by an individual) and
participation (defined as an individual’s involvement in a life situation).
This step was consistent with the recommendations of the IOM committees
in 1991 and 1997 (IOM, 1991, 1997) and also with the provisions of the
Americans with Disabilities Act (ADA; P.L. 101-336), which became law in
1990.

Other improvements in the classification involved the incorporation of
neutral as well as negative ways of describing an individual’s status. For
example, the ICF model uses the neutral phrase “body function and struc-
ture” as well as the term “impairment” and includes the term “activity” as
well as “activity limitation.” The revised model also emphasized the com-
plexity of possible interactions among its components (e.g., as shown by the
two-way arrows rather than one-way “causal” arrows in the model’s
graphic representation).

The step backward with ICF was the blurring of the conceptual distinc-
tions between activity and participation (and between activity limitations
and participation restrictions). Rather than identifying certain difficulties as
activity limitations and other difficulties as participation restrictions, ICF
grouped them together in a single list. Among the many differences between
the two concepts, the foremost is that activity (e.g., walking) operates
primarily at the person level, whereas participation (e.g., working) operates
at the social and societal level. Activities are generally simpler than partici-
pation, and participation is more dependent on environmental factors than
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activity. Participation also appears to be more relevant to the individual’s
quality of life.

Dr. Whiteneck proposed that a first step in future revisions of ICF
should be to distinguish between the elements of activity and the elements
of participation. Such distinctions would be particularly useful in helping to
understand and respond to environmental barriers to participation. Dr.
Whiteneck emphasized the complexity of linkages between environmental
factors and participation. For example, those who have higher levels of
social participation may report higher levels of environmental barriers be-
cause they encounter and perceive more such barriers than those who par-
ticipate less.

In addition to distinguishing between difficulties with activities and
difficulties with participation, Dr. Whiteneck offered six additional steps to
complete the ICF. These steps were to

• add quality of life (an individual’s subjective assessment of his or her
overall well-being) to the ICF model as recommended by the 1997 IOM
report;

• provide more theoretical and empirical specificity about the nature
and complexity of environmental factors as they affect participation;

• identify and assess personal factors, including psychological and
behavioral characteristics, that affect activity and participation;

• refine the graphic representation of the model so it would better help
people to understand and use the model’s concepts and relationships;

• develop a research strategy, including better measures and data re-
sources, to test the model and its complex set of interrelations; and

• design and test interventions that are consistent with the model to
assess whether they improve the lives of people with disabilities.

In the second presentation, Dr. Rune Simeonsson noted his agreement
with Gale Whiteneck’s discussion of ICF and his conclusions. He then high-
lighted current issues in defining and classifying disability among children
and youth. (The paper prepared by Dr. Simeonsson appears in Appendix C.)
He emphasized the need to move beyond classifications designed solely for
health care to those applicable to educational and other service systems. Dr.
Simeonsson also argued that we can learn from history, specifically, the
evolution of models and concepts of disability across different disciplines.

Dr. Simeonsson reviewed historical models of child disability, empha-
sizing the transactional model of Sameroff and Chandler (1975). The
premise of the transactional model is that outcomes for children with dis-
abilities result not only from an initial cause—for example, having genetic
syndrome—but also result from ongoing “transactions” in the child’s life,
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including medical and educational interventions intended to improve out-
comes. Both nature and nurture contribute.

Among the top current issues or challenges in conceptualizing, model-
ing, and measuring childhood disability are the changes in functional ca-
pacities that occur as children develop and the scientific complexity of
differentiating developmental delay from impairment. Children are “mov-
ing targets.” What defines normal development in a two-year old is very
different from that in a four-year old or a 14-year old. For very young
children, their developmentally limited verbal and behavioral repertoires
complicate assessments. The interviews and self-report tools that are fre-
quently used with adults are not appropriate.

Dr. Simeonsson noted that additional challenges are presented by the
inconsistency and arbitrariness of language used to describe disabilities and
the lack of uniformity in how government agencies and service systems
identify and categorize children with disabilities. He noted that some pro-
grams work more from a medical model and focus on diagnostic categories,
whereas others—consistent with a social model of disability—focus on
functional abilities and limitations, which is consistent with the ICF model.

Dr. Simeonsson suggested a number of priorities for researchers and
policymakers. These include

• adoption of the version of the ICF for children and youth (ICF-CY),
when it is completed; and

• development of measures of human functioning that operationalize
all the components of the ICF for adults and children.

• implementation of uniform concepts of child functioning and dis-
ability for health, education, and related services nationally and interna-
tionally; and

• identification and refinement of developmentally relevant measures
risk indicators for disability among children.

In her presentation, Dr. Julie Keysor tackled the question raised
by both earlier speakers: how does the environment influence social par-
ticipation and disability? In the absence of data on participation and
participation restrictions, she focused on conceptual work and research
related to mobility limitations and the environment. (The paper prepared
by Dr. Keysor appears in Appendix D.)

Dr. Keysor reviewed several conceptual frameworks, beginning with
ICF. The ICF explicitly mentions three general environmental domains: the
physical, the social, and the political (WHO, 2001). It also identifies spe-
cific aspects of the environment that should be considered in research,
policy, and other work: (1) products and technology; (2) natural and
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human-made changes; (3) social support and relationships; (4) attitudes of
other people; and (5) services, systems, and policies.

Dr. Keysor noted that the Quebec Group (Fougeyrollas and colleagues)
has identified generally similar environmental factors ranging from the
political-economic (e.g., public policies) to the socio-cultural (e.g., attitudes
and norms) to the physical (e.g., natural or built features of the environ-
ment) (see, e.g., Fougeyrollas, 1995 and Fougeyrollas et al., 1997).
Shumway-Cook, Patla and colleagues (2002) have elaborated specifically
on aspects of the physical environment that influence mobility. They have
identified eight dimensions related to distance, terrain, time (e.g., time to
cross a street), physical load (e.g., carrying objects), need for postural tran-
sitions (e.g., change of direction), crowding or density, attentional demands
(e.g., familiarity of surroundings), and weather and light levels.

Dr. Keysor also observed that she and her colleagues, including Alan
Jette, have proposed a different way of classifying physical domains (Keysor
et al., 2005). Their classification identifies home mobility barriers, commu-
nity mobility barriers, mobility technology facilitators, communication tech-
nology facilitators, and transportation facilitators.

Related to these frameworks and others are several measurement in-
struments that can be used for epidemiological and observational studies.
The research challenges are to assess which domains of the environment
have the greatest influence on participation or disability and also to identify
which elements act as participation barriers and which as facilitators.

Dr. Keysor described the Craig Hospital Inventory of Environmental
Factors, which was developed by Gale Whiteneck and his colleagues
(Whiteneck et al., 2004). This is a self-report instrument that asks people
how often in the past 12 months an environmental barrier has been a
problem and for an identified problem whether has it been a big problem or
a little problem. Other self-report instruments, for example, the Measure of
the Quality of the Environment developed by Fougeyrollas and the Quebec
group, add a focus on environmental facilitators as well as barriers.

Based on her search of the research literature from 1991 to 2005 re-
lated to rehabilitation, stroke, spinal-cord injury, and arthritis, Dr. Keysor
reviewed the handful of studies relating mobility limitations to environmen-
tal factors. In general, these studies found that people with mobility limita-
tions do report facilitators and barriers in their environments and that they
try to avoid the barriers. The research findings are, however, not that
consistent or strong, and they raise many questions. For example, it is not
clear from the research how long environmental effects or perceptions en-
dure. Perhaps people adapt to the barriers they encounter, for example, by
finding technologies, social supports, or other means to cope with the
barriers, or perhaps they change their perceptions of their environment.

Although the growing number of measurement instruments is a plus,
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the lack of consensus on domains of environment presents challenges. The
paucity of studies argues for further investigations, especially ones that are
prospective and experimental. In addition, researchers need to focus more
on how people interact with their environments at work, school, and else-
where. Finally, Dr. Keysor seconded Dr. Whiteneck’s call for more empha-
sis on assessing quality of life and life satisfaction.

Discussion

One participant noted the lack of use of ICF in framing surveillance
and research activities and asked if it is necessary to modify the conceptual
framework or just move forward with the research. Dr. Simeonsson re-
sponded that one reason for this lack of use is that thus far most of the
research relies on preexisting instruments and data sets, although new re-
sources have been developed since the publication of ICF. Drs. Whiteneck
and Keysor supported the need for feedback from research use of the mod-
els to refine or elaborate on the conceptual and classification model, but
they said that it is not necessary to wait for the perfect model. ICF can be
used now. In a similar vein, another participant wondered—given the dif-
ferent meanings of words to different people—whether or not the limits of
communication have been reached and whether it should just be recognized
that there is noise and uncertainty in the use of these concepts.

One participant probed further the proposal that models of disability
incorporate quality of life. Dr. Whiteneck suggested that the best approach
would be to keep quality of life in a separate domain and not try to inte-
grate it into all domains of ICF. He argued that the essential aspect is a
person’s subjective, overall assessment of well being rather than only health-
related quality of life, which tends to dominate now. Dr. Simeonsson noted
that quality of life is not isomorphic or perfectly correlated with activity or
participation. That is, people with similar limitations in those areas may
have very different assessments of their quality of life.

The remaining discussion focused on the relation to ICF of particular
concepts that have been highlighted in the disability literature. One ques-
tion involved the implications of all the two-way arrows in the ICF graphic
model, including the implications for a life-course perspective and the mal-
leability of health. Dr. Simeonsson responded that the concept of early
intervention certainly existed before ICF.

Another participant asked where the family fits into ICF. All the panel-
ists agreed that families are a critical part of the environment. Dr. Whiteneck
added that involvment in family life is an important dimension of participa-
tion but that family structure or behavior can also be an environmental
barrier or facilitator of participation. For example, people with traumatic
brain injury have cited family attitudes as an important barrier. A final
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question was whether ICF includes the concept of psychological accommo-
dation, in which, over time, people with disabilities change their perspec-
tives about the adequacy of their own functioning and develop a subjective
sense of well being that may be quite different from what an outside ob-
server might expect. Dr. Simeonsson responded that he was not sure where
it fits into ICF, but there is ample evidence that individuals’ conceptions of
what is important in life change as they live with disability.

TRENDS IN DISABILITY

Presentations

Dr. Vicki Freedman, whose task was to discuss trends in late-life dis-
ability, reviewed perspectives on the implications of increased life expect-
ancy for morbidity and disability in late life. (Dr. Freedman’s paper appears
in Appendix E.) Life expectancy was 68 in 1950 and reached over 77 in
2002. This increase has raised the question: are these extra years of life
associated with longer periods of morbidity and disability? Some have
predicted increases in late-life morbidity and disability, some have pre-
dicted decreases, and others have hypothesized an increase in chronic con-
ditions but a decrease in their progression to disability in late life.

Dr. Freedman stressed that disability in late life is a socially-defined
concept that reflects the intersection of an older person’s capabilities, their
environment, and the nature of the tasks that they wish to accomplish. In
practice, most studies of trends in disability among the older population
focus on self-reports of difficulty or assistance with activities of daily living
(ADLs; e.g., bathing, dressing, and eating) and instrumental activities of
daily living (IADLs; e.g., preparing meals and managing money). Ideally,
measures and studies would focus not just on activities but also on partici-
pation in society (as conceptualized in the ICF) and the environmental
factors that limit or assist participation. Dr. Freedman observed that no
published epidemiologic studies, at this time, have consistently focused on
these other dimensions of disability.

The earliest trend analyses for the 1960s and 1970s showed no increase
in the levels of disability in old age, but for the 1980s and early 1990s,
Manton and colleagues found declines in disability (Manton et al., 1993,
1997). Others, using different data sets, have found conflicting results
(Crimmins et al., 1997). A review and evaluation of eight unique surveys
that allow trend analysis reported that studies rated fair or good in their
methods showed that IADL disability had declined substantially among
older Americans (Freedman et al., 2002). Declines have been concentrated
in activities central to living independently, for example, shopping, manag-
ing money and doing laundry. A technical working group found that there
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were also declines in the number of older Americans who had difficulty
with ADLs and who received help with ADLs, but these changes were
relatively small. The group found that inconsistencies across previously
published survey analyses of ADL trends could be attributed to differences
in the wording of the questions, the period of analysis used, age standard-
ization, and the inclusion of the institutional population.

Less evidence exists regarding demographic and socioeconomic dispari-
ties in trends in late-life disability, and at times the evidence has conflicted.
One recent analysis of data from the National Health Interview Survey
(NHIS) from 1982 to 2002 shows that racial and ethnic gaps in the need for
help with ADLs and IADLs have persisted, and disparities related to educa-
tion and income gaps appear to be growing (Schoeni et al., 2005). For
example, ADL disability has been declining more rapidly for those with
higher levels of education and income.

Also limited is the research on the causes of the trends in late-life
disability. Given the strong negative relation between disability and educa-
tion in the cross-sectional analyses, the dramatic increase in the educational
attainment of the older population can explain some, but by no means all,
of the change in rates of disability. One can hypothesize many ways in
which education may influence functioning and disability, for example, by
influencing the work-related risk of disease, injury, or impairment; the use
of the healthcare system; the use of assistive technologies; adherence to
medical regimens; and risk-taking behaviors.

Disability declines do not appear to be the result of declines in chronic
disease. To the contrary, based on self-reports, the prevalence of many
chronic diseases has increased, even as their disabling effects have declined.
This pattern could reflect improved medical diagnosis and treatments, but
studies thus far have yielded little insight. There has been a decline in
physical functional limitations (such as the ability to stoop or climb, which
are precursors to disability in the simplified linear models of the disable-
ment process), but evidence about trends in cognitive and sensory function-
ing is mixed. Finally, recent data suggest that the increased use of assistive
technology (e.g., for mobility and bathing) has contributed to the decline in
people needing help with ADLS.  But the role of other modern conveniences
not specifically designed for people with disabilities (e.g., direct deposit
banking and microwaves) is unclear.

Dr. Jay Bhattacharya discussed trends in disability among the U.S.
working-age population. (The paper by Dr. Bhattacharya, coauthored by
Kavita Choudhry and Darius Lakdawalla, appears in Appendix F.) Will the
decreases in rates of disability in old age described by Vicki Freedman in the
preceding presentation continue? The answer will depend on trends among
the current working-age group, who are the elderly of the future. Dr.
Bhattacharya discussed reasons for concern related to the recent worrying
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increases in the rates of obesity, diabetes, and asthma among the working-age
population. He also noted that a continuation of recent declines in disability
in late life would have positive implications for Medicare’s solvency.

Dr. Bhattacharya observed that a challenge in measuring disability
among those of working age is that reports of work disability (e.g., diffi-
culty working because of a health problem) may be influenced by public
policies, for example, changes in the generosity of disability insurance pro-
grams and in the application of the Americans with Disabilities Act. ADL-
and IADL-based measures avoid this problem (although they have concep-
tual and other limitations as measures of disability).

The analysis that Dr. Bhattacharya presented used NHIS reports of the
need for help with ADLs for 1984 to 1996 and 1997 to 2000. The division
of the analysis into two parts reflects changes in the NHIS questions on
disability after 1996. For the period from 1984 to 1996, disability rates for
the working-age groups increased, but the rates were basically flat in the
period from 1997 to 2000.

The next step in Dr. Bhattacharya’s analysis was to decompose or
separate the trend in disability (i.e., needing assistance with ADLs) from
1984 to 1996 into three components: the change in the prevalence of chronic
disease, the change in the probability of being disabled given that a chronic
disease is reported, and the change in the probability of being disabled
given no chronic disease. To illustrate the results, Dr. Bhattacharya pre-
sented data for three ages: 30, 45, and 60 years. (These data were developed
using a “data smoothing” technique [described in Appendix F] that adjusts
data on people not in these specific age groups, e.g., those one year older or
younger, to provide more robust estimates.)

For all three age groups, there was a decline in disability among those
without chronic diseases. For the 30- and 45-year-old age groups, the data
showed an increase in the prevalence of chronic diseases and of disability
due to chronic diseases. For these groups, the largest source of dis-
ability due to chronic disease was obesity. Those in the 60-year-old age
group showed reductions in disability because a substantial decrease in the
prevalence of disability among those with chronic illnesses offset a smaller
increase in the prevalence of such illnesses. Although 60-year-olds with
chronic disease showed decreased disability overall, the increase in obesity
was a major countervailing influence in this group.

Beyond the increased prevalence of obesity in the two younger age
groups, other highlights were as follows:

• for 30-year-olds, increased disability related to heart disease and the
combination of heart disease and obesity;

• for 45-year-olds, increased disability among those with hyperten-
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sion, chronic obstructive pulmonary disease (COPD), and obesity com-
bined with diabetes; and

• for 60-year-olds, an increased prevalence of asthma combined with
COPD, heart disease combined with stroke, and obesity combined with
diabetes (despite a decrease in obesity alone) and decreases in disability
related to many chronic conditions but increased disability because of
COPD and stroke combined with hypertension.

In concluding, Dr. Bhattacharya stressed the increase in obesity among
the working-age population and the increase in disability rates among the
younger segments of this population. Noting that he was speculating, Dr.
Bhattacharya concluded by observing that the data suggest that the United
States may not see a continuing decline in disability among those over age
65 as the current working-age population enters old age.

In the final presentation of the morning, Dr. Ruth Stein discussed trends
in disability in early life. She began by reviewing demographic trends, in-
cluding the growth and increasing racial and ethnic diversity of the child
population in the United States. She also highlighted the strong association
between poverty and poor health among children. (Dr. Stein’s paper ap-
pears in Appendix G.)

Dr. Stein argued that the two traditional measures of disability used for
adults, namely, work disability and ADLs-IADLs, do not apply well to
developing children, and to young children, in particular, for whom inde-
pendence in activities is not expected. Instead of these measures, limitations
in other activities, such as school and play, have been assessed, although
very few children are not able to play.

Dr. Stein presented data on activity limitations among children from a
variety of sources that have used different questions about disability or activ-
ity limitations. As reported by Newacheck and colleagues (1986), the preva-
lence of activity limitations among children under 18 years old rose from less
than 2.0 percent in 1960 to about 3.5 percent in 1980. More recent data from
NHIS show increases to greater than 6.0 percent in 2000 (Child Trends Data
Bank, 2005). Most of this activity limitation is related to participation in
special education, which is more common among boys than girls.

Supplemental Security Income enrollment for children, which primarily
involves those in poverty, has increased. This increase reflects the addition
of the mental health conditions list to the program’s eligibility categories
and a 1990 Supreme Court decision (Sullivan v. Zebley) that broadened the
eligibility criteria.

For childhood disability, major measurement challenges include the
lack of an appropriate baseline measure of normal function against which
functional deficits can be assessed. Across different parts of society, wide
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variations exist in what is viewed as “normal” childhood physical and
mental development. Another complexity is presented by the increasing
recognition that the core tasks of childhood are development and matura-
tion rather than playing or going to school per se. Dr. Stein cited a recent
IOM report (joint with the National Research Council) on children’s health
that stressed this point (NRC/IOM, 2004). She argued that it is important
to investigate chronic conditions in early life that lead to disability in both
childhood and adult life. It is likewise important to understand better the
consequences of those conditions, such as a dependence on compensatory
mechanisms or the use of services above the usual levels for the age group.

Dr. Stein reviewed the tools that have been developed to operationalize
concepts of child health and disability. Based on one of those tools, the
1994–1995 NHIS Disability Supplement, 14.8 to 18.0 percent of children
were identified as having special health care needs and about 50 percent of
that group had functional limitations. The proportions of children affected
increased with increases in age and poverty.

Dr. Stein also noted indirect evidence of overall trends determined from
measures of particular child health problems. On the positive side, the rate
of lead poisoning has declined substantially during the last 25 years, and
the use of folic acid antenatally has been associated with declines in the
numbers of children born with spina bifida and anencephaly since 1996–
1997. On the negative side are increases in asthma rates and rates of the
low birth weight and preterm births since the 1980s. Racial and ethnic
disparities in infant mortality rates continue. Also troubling is the increase
in the proportion of children ages 6 to 19 years who are obese from less
than 5 percent in the mid-1960s to almost 15 percent in 1999–2000. Mi-
nority children are especially affected.

Dr. Stein closed by suggesting that if the goal is to minimize lifetime
disability, then there is need for a conceptualization of disability for the
young that is broader than the most severe degree of limitation. She pointed
out that the genomic revolution is allowing the much earlier identification
of children who are at biologic risk of later disability. It is, thus, providing
an opportunity for early intervention to limit the progression or conse-
quences of genetic conditions before they cause observable problems. If we
enlarge the focus of disability policies beyond children and adults who are
already severely disabled, the growing number of effective preventive strat-
egies can be better applied.

Discussion

Several questions during the discussion focused on data and methodol-
ogy issues. One question was whether there were data sets that would allow
investigation of disability trajectories for those with child-onset conditions
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versus the trajectories for those with adult-onset conditions. Dr. Stein re-
sponded that such data were not available for the United States but might be
for the United Kingdom. Another question was whether it would be possible
to use current data sets to operationalize the two-way arrows that specify
feedback from activity and participation to disease in the ICF graphic model.
Dr. Bhattacharya indicated that it is not possible to capture such interactions
in cross-sectional data sets and that useful longitudinal data are scarce.

One suggestion was that to predict future trends analysts need to un-
derstand the differences in environments and the rates of environmental
change that different birth cohorts have experienced. Dr. Freedman re-
sponded that disentangling the large age, time period, and cohort effects is
mathematically challenging. She argued that it would be helpful to focus
somewhat less on describing what has happened in the past and somewhat
more on using data to help guide society in acting to prevent disability in
the future.

Responding to a question about the influence of the creation of Medi-
care on old-age disability trends, Dr. Freedman said that it was difficult to
measure the influence of this key policy change. In general, studies that
have focused on the influence of medical treatment on disability have suf-
fered from serious data limitations. In addition, she suggested it would be
useful to see more investigations about the impact of public policies in
addition to Medicare.

When he was asked about any prevention messages that would follow
from the morning’s presentations, Dr. Bhattacharya emphasized that suc-
cessful steps to reduce the rates of obesity would have a very large effect on
future disability rates and that reducing the prevalence of chronic diseases
would also diminish disability. Dr. Stein agreed strongly. She added that the
lack of universal health care for children in the United States particularly
affects the uninsured working poor whose children have the worst health
status.

Dr. Stein also mentioned a body weight and cohort concern related to
the increasing survival of extremely low birth weight infants. Recent data
suggest that almost half of such infants are experiencing health problems or
functional limitations eight to ten years later.

Another participant pointed to the recent controversy about the rela-
tion between weight and mortality and wondered if there were statistical
pitfalls that should be taken into account when emphasizing obesity reduc-
tion as means of preventing future disability. Dr. Bhattacharya noted that
part of the difficulty in the relationship between weight and mortality is
that overweight (rather than obese) people have mortality rates similar to
those of normal-weight people. So far, his research has focused on obesity
and not on overweight. For those who are obese, the link to disability is
very persuasive.
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One participant expressed concern that focusing more on children with
less severe disabilities would leave behind those with the greatest disability
because there are so many more children in the first group. Dr. Stein re-
sponded that there could indeed be a slippery slope, but from the perspective
of the nation’s future, it is important to develop a more comprehensive
understanding of disability in the population and its sources. We must con-
tinue to be concerned about children and others with the most severe prob-
lems, but we will miss opportunities if we focus too narrowly on this group.

DISABILITY ACROSS THE AGE SPECTRUM

Presentations

Dr. Jack Guralnik began the afternoon panels with a review of research
on risk factors for disability in old age. (Dr. Guralnik’s paper appears in
Appendix H.) He credited the Nagi model of disability and its further
articulation in the IOM reports for helping guide epidemiologic research
and hoped that the new IOM study would produce equally valuable direc-
tion. Dr. Guralnik also cited the value of the more recent ICF model and the
work of Verbrugge and Jette (1994). He encouraged the current IOM com-
mittee to continue with an approach or model that is practical and that can
be operationalized in a valid and reliable way for population-based and
other studies.

Dr. Guralnik explained that many of the data that he reviewed came
from work performed at the National Institute on Aging that employed a
set of population-based studies called the Established Populations for Epi-
demiologic Studies of the Elderly (Guralnik et al., 1993). By monitoring
populations over time, it was possible to assess the developing incidence of
mobility limitations and other problems and to identify chronic health
conditions as risk factors for these problems. For purposes of their work,
mobility problems were defined as the inability to walk a quarter mile and
the inability to climb a set of stairs. By way of overview, the research group
found that the odds ratio for the loss of mobility was in the range of about
1.2 to 1.5 for people who had baseline reports of heart attack, stroke,
diabetes, dyspnea, or exertional leg pain. Other analyses have focused be-
havioral risk factors such as smoking, drinking, and physical inactivity.

Dr. Guralnik noted differences between chronic conditions as risk fac-
tors for women and men. He presented data showing that women reported
arthritis as the main cause of problems for walking one-half mile, doing
heavy housework, and bathing. The pattern for men differed. Men also
reported arthritis as the top cause of difficulty walking one-half mile. How-
ever, for disability in doing heavy housework, the top cause was heart
disease, and for bathing disability, stroke led by a small margin.
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It is important to examine both the difficulty in performing an activity
and the inability to perform the activity at all. For example, Leveille and
colleagues (1999) have found that although pain has a significant impact on
difficulty with climbing, lifting, and ADLs, it is not significantly related to
whether people can or cannot perform these activities at all.

In identifying health risk factors for disability, it is also important to
consider comorbid conditions. As the number of comorbid conditions in-
creases, the risk of developing a new disability increases rather dramati-
cally. Individuals with four or more conditions at the baseline were almost
three times as likely as those with no conditions to have lost mobility at
follow up. He noted that this kind of epidemiologic study is very difficult to
do, even with datasets as large as the one he and his colleagues were using.

Dr. Guralnik discussed research that attempts to explain the mecha-
nism underlying the association between diabetes and problems with lower-
extremity function. When he and his colleagues examined specific diabetes-
related conditions and impairments (e.g., peripheral neuropathy and visual
impairment), they found that entering each condition into the group’s sta-
tistical model reduced the initial statistical association between diabetes
and the measures of lower-extremity function. Collectively, the diabetes-
related conditions explained about 80 percent of the statistical association
between diabetes and (especially) mobility outcomes (Volpato et al., 2002).

Although most of his work has focused on health conditions as risk
factors for disability, Dr. Guralnik reported that his group has examined
some socioeconomic and demographic factors. He presented data for white
and black women that showed more years of disability-free life expectancy
for those with higher levels of education (Guralnik et al., 1993).

In closing, Dr. Guralnik reviewed data on the level of disability among
people over age 65 in the years before death. For people in their 90s,
disability rates are very high. Thus, although age-adjusted or age-specific
rates of disability are declining in the United States, the overall number of
people affected and the impact on society will grow because so many more
people will be entering the very old age groups. Identification of the causes
of late-life disability and interventions that can mitigate these causes or
their effects will be increasingly important.

The presentation by Dr. John Reiss shifted the focus from the oldest
segment of the U.S. population to the youngest and from risk factors for
disability to certain difficulties that children with disabilities or special
needs may experience as they move from adolescence into adulthood and
from pediatric to adult health care providers. (Dr. Reiss’s paper, which is
coauthored by Robert Gibson, is presented in Appendix I.) He distinguished
between the narrow concept of an individual’s transfer from pediatric to
adult health care services (an event) and the broad concept of transition,
which refers to a planned process that should support the development of
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the knowledge and the skills needed to support a young person’s full par-
ticipation and decision making in the adult world.

Any discussion of disability among children needs to recognize the
centrality of children’s physical and mental development, a process that
begins with the normal dependency of infancy and that is, for most chil-
dren, marked by increasing independence and by an emphasis on actions
and policies to “enable” children’s greatest development. Dr. Reiss dis-
cussed a conceptual framework—represented graphically as a sort of kalei-
doscope—that was proposed in a 2004 report, Children’s Health, the
Nation’s Wealth: Assessing and Improving Child Health, from the Na-
tional Research Council and the Institute of Medicine (NRC/IOM, 2004).
That framework depicts the complex and dynamic nature of child health
and the social and policy factors that affect a child’s physical and social
environment and that interact with a child’s biological and other character-
istics to affect the child’s health.

Dr. Reiss noted the support by the Maternal and Child Health Bureau
for studies of health care transitions for children with special health care
needs and for work to identify the policies and services that can help these
children live more independently as adults. He also cited the consensus
statement by the American Academy of Pediatrics, the American Academy
of Family Physicians, and the American College of Physicians (2002) en-
dorsing the provision of uninterrupted, high-quality, developmentally ap-
propriate health care services to maximize individual functioning and sup-
port the transition of young people from pediatric to adult health care.

The reality appears to fall short of this goal. Results from the 2000
National Survey of Children with Special Health Care Needs found that
only about half of the parents with children between the ages of 14 and 17
years said that their child’s pediatrician or family physician discussed how
the child’s needs might change as he or she moved toward adulthood
(Lotstein et al., 2005). Only 30 percent reported that they had a plan for
addressing those changing needs, and just 20 percent had a plan for trans-
ferring their child to adult health care providers. These findings, combined
with other information and experience, point to significant problems, in-
cluding unplanned, abrupt transfers from pediatric to adult health care
services. Data on what happens after unplanned transfers are, however,
limited.

Dr. Reiss observed that transfers from pediatric to adult health care are
typically based on age rather than the individual readiness of a young person.
Policies for Medicaid and other health insurance and social service programs
play a role, since many supportive services for children end at age 18.

Dr. Reiss suggested that internists and other physicians for adults tend
to be less comfortable with a significant role for parents. Even young people
without special needs often are still developing the decision-making and
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other capacities and knowledge needed to navigate the adult health care
system. An associated need for some degree of parental involvement and
support may continue for many years after an individual reaches age 18.

Dr. Reiss proposed that more research is needed on what happens to
individuals, especially those with special needs, after transfer to the adult
health care system. Are there consequences for the utilization of resources,
health outcomes, the development of secondary conditions, and the quality
of life? Research should also focus on understanding what is expected of
young adults in the adult health care system. What are the key competen-
cies that youth need to move into the adult health care system, and what
adjustments in that system may be necessary to provide developmentally
appropriate services for young people with special needs?

Dr. Reiss concluded by suggesting that pediatric health care has changed
over time to become much more child and family centered and that this
change stems in part from successful advocacy by families and advocacy
organizations. He argued that we need youth leaders to advocate for an
adult health care system that is more responsive to youth and young adults
with special health care needs.

Discussion

The first question in the discussion focused on what the IOM commit-
tee should consider in terms of analysis and recommendations about mak-
ing the transition to adult health care services work for children with dis-
abilities or special health care needs. Dr. Reiss repeated his view that young
adults are still developing their capacities, including their ability to assert
themselves in encounters with health care professionals. Physicians and
others need to recognize this. Particularly when they see young people with
special health care needs, physicians need to become more accepting of a
role for parents. He also suggested that the board requirements for internal
medicine be revised to cover the transition needs of young adults.

Another participant questioned such broad requirements, arguing that
few internists see enough young adults with conditions such as cerebral
palsy to become experts in their management. Specialized requirements will
go for naught if the actual practice volume is not high enough to reinforce
and build on the internist’s initial training.

One of the next questions dealt with priorities for research to advance
understanding of the epidemiology of disability in late life. Dr. Guralnik
responded that researchers have investigated pieces of the pathway to dis-
ability for particular health conditions or limitations but that the overall
picture is still very partial. The epidemiologic monitoring of people over the
life course and the development of better and less burdensome instruments
for assessing disability would help.
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In response to another question, Dr. Guralnik added that it is particu-
larly important to illuminate aspects of the pathway to disability that are
amenable to interventions—for example, certain kinds of exercise—that
will prevent or reduce disability. Suggestive observational data are avail-
able, but much still remains to be learned. For example, some data suggest
that if a person has good balance, that person needs less strength to main-
tain mobility, so that might point to more of a focus on balance but also on
the identification of the basic strength levels needed to maintain functional
independence. The collection of some important data will require con-
trolled trials of exercise and other interventions.

Dr. Reiss added the observation that young people who have had func-
tional limitations from a very young age, for example, children who had
needed a wheelchair for years, may find disability a foreign concept because
they have developed special skills or have found assistive technologies or
other means to do what they need to do. What they want and how they want
to interact with health care providers and others may differ from the desires
of someone who develops limitations as a result of an injury or a medical
condition in later life. The perceptions of these young people may also differ
from those of health care providers accustomed to working with older adults.
Dr. Reiss also endorsed the focus on “enabling America” (as in the 1997
IOM report) as particularly appropriate for young people with special needs.

Dr. Guralnik observed that it is a challenge for those who do research on
disability in old age to talk to people interested in childhood disability. Discus-
sions can have an almost “apples and oranges” aspect. Among those doing
research on aging, disability is viewed as a kind of final common pathway of
many chronic diseases, and measures of disability are useful in summarizing
health status. Young people, however, tend to be uncomfortable with and even
insulted by data on how disability, for example, predicts institutionalization.
Working and learning together are important but not easy.

SECONDARY HEALTH CONDITIONS: PART I

Presentations

Dr. Margaret Turk led off the panel with an overview of secondary
conditions. (Dr. Turk’s paper appears as Appendix J.) She proposed defini-
tions of several concepts, suggesting that it would be helpful for research-
ers, analysts, and clinicians to be consistent and use the same terms or labels
to refer to related but distinct health circumstances. Use of the same words
to mean different things can impede communication.

Interest in secondary conditions seems to have been stimulated in the
1980s, when Dr. Michael Marge began to use the label “secondary condi-
tion” in his work with the National Council on Disability (Marge, 1988).
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Use of the term in two IOM reports in 1991 and 1997 further focused
attention on secondary conditions as subjects for study and intervention.
Secondary conditions are important because they can create or intensify
activity limitations, make participation in society more difficult, and de-
crease the quality of life.

Dr. Turk proposed several definitions and clarifications to distinguish
secondary conditions from other conditions. A secondary condition is di-
rectly related to a primary disabling condition; the primary condition is a
risk factor for the secondary condition. An example for people with cere-
bral palsy is contractures. Depending on the primary condition, other ex-
amples include pain, renal insufficiency, pressure ulcers, osteoporosis, and
chronic edema in the lower limbs.

Dr. Turk argued for limiting the term “secondary condition” to health
states (physical or mental) and not extending it to cover the social correlates
or the potential societal consequences of having a primary disabling condi-
tion. Examples of such correlates include reduced access to employment or
companionship. Such outcomes are important to our understanding of dis-
ability and quality of life, but lumping them together with secondary health
conditions is not helpful. Doing so dilutes the concept and understanding of
secondary health conditions. More important, perhaps, such a broad defi-
nition of secondary conditions blurs the focus on key elements in current
models of disability, specifically, restrictions on participation in society and
performance of social roles and the environmental and personal contribu-
tors to such restrictions.

The relationship between particular primary conditions and particular
secondary conditions—including the likelihood and ways that an individual
with a primary condition will experience a secondary condition—may be
quite variable. Several general factors will influence the expression, preven-
tion, or modification of a given secondary condition. These factors include
(1) the state of scientific knowledge about the primary condition and its
consequences, (2) the existence of proven clinical interventions or assistive
technologies, (3) social and physical environments and public policies (in-
cluding health insurance coverage for services and equipment), and (4)
family and personal factors (including an individual’s age or stage of devel-
opment and personality traits).

Dr. Turk said that it is important to recognize that a primary condi-
tion will have a number of features that are aspects of the basic pathology
or nature of the condition, what we may call associated conditions. With
cerebral palsy, for example, seizures, mental retardation, and spasticity
are considered features—albeit variable features—of the primary condi-
tion. They are not secondary conditions that result from the primary
condition. She recognized that there may sometimes be a fine line between

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


22 WORKSHOP ON DISABILITY IN AMERICA

the basic pathology of a primary disabling condition and its secondary
health consequences, and the new research can change perspectives.

A “comorbid condition” is one that is neither part of nor the result of
a primary condition. For example, an individual who experiences a spinal
cord injury may have skin cancer at the time that the injury occurs or may
develop the disease later. Skin cancer is a comorbid condition in either case.
Sometimes, increased scientific knowledge leads to an understanding that
what was thought to be an unrelated comorbidity is actually a related
secondary condition. For example, spinal cord injury is now recognized as
a risk factor for insulin-resistant diabetes.

Dr. Turk also considered the relevance of aging to secondary health
conditions. Aging is a normal developmental process. It is variable and
modifiable to some degree across individuals, but manifestations of aging
are an expected part of human life. People with disabling conditions, how-
ever, may have a smaller reserve capacity for performance and function as
they age. In addition, some conditions associated with aging may be accel-
erated. For example, depending on a person’s primary condition, she might
be at risk for pain from degenerative joint disease as part of normal aging or
at risk for the early onset of symptoms.

If one thinks in terms of health and wellness of people with disabling
conditions, then maintaining or improving health requires attention to the
etiology, prevention, and management or modification of secondary condi-
tions for which people are at risk because of their primary condition. Again,
depending on the condition, a secondary condition can have serious conse-
quences for a person’s survival, quality of life, and capacity to take advan-
tage of participation-enhancing equipment or environments. Despite confu-
sion and differences in the use of the term “secondary conditions,” the
discussion overall has helped direct attention of physicians and others to
issues and problems that are central to the lifelong health and well-being of
many people with disabling conditions.

In the next presentation, June Kailes spoke primarily from a consumer
perspective, describing herself as a “living aging-with-disability laboratory.”
(Ms. Kailes’s paper appears as Appendix K.) As someone in midlife who
has lived with cerebral palsy since birth, she observed that disability-
specific health care programs treat many people with lifelong disabilities as
if they disappear when they turn 21. People with disabilities between the
ages of 21 and 65 find a dearth of experienced professionals and compre-
hensive services. Instead, they encounter access barriers, illogical bureau-
cracies, and professionals with little preparation to serve midlife adults with
disabilities. They encounter a system focused on acute care rather than
continuing and coordinated care and assistance for those living long term
with disability and chronic conditions. Choices may be limited, if one is
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lucky, to a pediatric-focused health care professionals with teddy bears on
their business cards or geriatrics-focused health care providers.

Navigating the current health care system requires great energy, good
“health literacy,” and strong skills in advocating for oneself. Not everyone
can be expected to have these personal navigational resources.

Ms. Kailes noted that aging with disability is a particular concern. As
they provide routine health care, medical professionals may not anticipate
the early aging experienced by many people with disabling conditions such
as cerebral palsy. Margaret Turk talked earlier about secondary conditions
related to aging and living with disability. Progress in identifying these
conditions has not yet translated into effective interventions.

Ms. Kailes reiterated that disability is not something one has or does
not have. Instead, a continuum of activity limitations exists and affects
most people to various degrees at some point in their lives, if not lifelong.
Furthermore, for policy, service, and research purposes, disability should be
defined on a functional basis and in a unified and comprehensive way
rather than in fragmented and narrow categories. It is not helpful to have
many different definitions of disability across government departments and
programs.

With respect to research, a greater focus on functional limitations that
are common across a number of disabling conditions makes sense, given the
complexity and diversity of these conditions and the low prevalence of
many discrete diagnoses. The science also needs to be coordinated across
relevant federal agencies to infuse attention to disability content through-
out the broad range of health research. Although people with disabilities
have a wealth of experience to inform policy, they are just advocates with
opinions if they do not have the support of sound research and data.

In addition, Ms. Kailes stressed that planning for services and research
should be undertaken with people with disabilities rather than for but
without them. People with disabilities bring important knowledge and per-
spectives to the planning process and also to implementation. They can
contribute as managers, investigators, and collaborators. As an additional
point, people with disabilities should not be routinely excluded from phar-
maceutical and other clinical trials that are not related to their disabling
condition.

Ms. Kailes contended that services that are initially denied because of
antiquated and shortsighted policies, inaccessible medical facilities and
equipment, and similar problems can lead to the subsequent downstream
use of more health care and social services and increased costs. One specific
problem is restrictive definitions of medical necessity in health insurance
programs. Such definitions often exclude services and technologies, includ-
ing durable medical equipment, that will prevent deterioration, injuries,
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and decline in people with disabilities and thus avert the subsequent use of
additional acute health care services and social services. Wheeled mobility
is not a “convenience” item, as it has been described by one insurer. A
motorized scooter is not a fashion statement.

Medicare specifically should change its policy that restricts coverage of
mobility devices to those that are reasonable and necessary for use inside a
person’s home. Many people with mobility limitations can get around the
home by “wall walking” and “furniture surfing.” Outside the home, these
methods are unsafe and unacceptable. The current Medicare policy reflects
an outdated mind set that places minimal value on participation in society
by people with disabling conditions.

Another problem identified by Ms. Kailes is that the implementation of
ADA in health care settings lags far behind its implementation in many
other areas. The implementation of ADA requires more attention to physi-
cal access to facilities and equipment (e.g., scales and examination tables)
and also to accessible communications and other program features. Ms.
Kailes closed by emphasizing that the work of the current IOM committee
on disability is serious business for those who need better services and tools
to live productive and fulfilling rather than unnecessarily confined lives.

Dr. James Rimmer began his presentation by endorsing the participa-
tory model of disability research described by June Kailes. (Dr. Rimmer’s
paper, coauthored by Swati Shenoy, appears as Appendix L.) With respect
to the panel topic, he cited the impact of a conference held several years ago
that focused on secondary conditions in individuals with spina bifida and
cerebral palsy. The conference and publication of the conference proceed-
ings were sponsored by the Spina Bifida Association and United Cerebral
Palsy in conjunction with several federal agencies including the Centers for
Disease Control and Prevention (Lollar, 1994).

Dr. Rimmer suggested that continued research on secondary conditions
and their prevention and management is important because secondary con-
ditions are a major contributor to health disparities among people with
disabilities. In the literature on secondary conditions, exercise-related re-
search is quite prominent. Most of this research is, however, descriptive,
with few experimental studies that test exercise interventions to reduce
secondary conditions.

Dr. Rimmer noted recent studies reporting that people with a limited
exercise capacity were at higher risk of death than others in the population.
As is often the case, this research excluded people with disabilities.

The literature reviewed by Dr. Rimmer and his colleagues covered the
period from 1990 to 2005. For the literature search, key words included
“exercise,” “physical activity,” “secondary conditions,” and “disability,”
in addition to terms for specific disabling conditions, such as “multiple
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sclerosis” and “spinal cord injury.” The search yielded 167 abstracts, of
which 42 were exercise training studies.

Dr. Rimmer’s presentation focused on the literature examining the
effects of exercise on fatigue, pain, and deconditioning. The review yielded
few controlled trials. Several nonrandomized controlled studies reported
that long-term aerobic and resistance exercise increased both physical and
psychological well-being. Some additional studies reported that after the
end of the exercise intervention, participants reported increased stress and a
decreased quality of life without exercise.

A number of design limitations characterize this research. One limita-
tion is small sample sizes, which is not surprising, because the recruitment
of large numbers of research participants for studies of conditions with a
low prevalence in the population is difficult. In addition, various exclusion
criteria eliminated a large fraction of the target population. Dropout rates
can be high, often because of transportation problems or the emergence of
some kind of health complication. The implications of dropout rates for
study validity must be assessed. Another limitation is that most interven-
tions lasted 12 weeks or less and did not provide long-term follow-up. A
different problem is that studies often include such a large number of
outcome measures that some outcomes are likely to be found to be present
at a statistically significant rate just by chance.

Among the important directions for research, one priority should be
more efforts to conduct randomized controlled trials and longitudinal studies
on exercise interventions for people with disabling conditions. Such studies
will generate a stronger evidence base for guidelines and recommendations
on exercise interventions for people with different disabling conditions.

Notwithstanding the value of randomized controlled trials, Dr. Rimmer
observed that prospective and cross-sectional observational studies have a
role to play. A larger study population can often be included in such stud-
ies, thereby providing more opportunity to control for demographic and
other variables. Observational studies may allow assessments of exercise
dose-response relationships that are expensive to assess in clinical trials.

New assessment technologies have real potential to reduce some of the
burdens of research participation and make enrollment and study continua-
tion easier. Examples include the use of web-based reporting by research
participants, the use of more time-efficient assessment tools, and the use of
global positioning systems to track certain aspects of physical activity.

Dr. Rimmer noted the existence of a large number of outcome assess-
ment instruments that complicate comparisons across different studies. He
suggested that a better understanding of the strengths and limitations of
different assessment instruments would help researchers make better deci-
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sions about which instruments they should use and would also allow them
to weed out some of the instruments with low reliability and validity.

In addition to research on interventions and measurement tools, more
basic work is also needed to identify the biological mechanisms associated
with changes in conditions such as stress and fatigue. Such work can guide
future interventions. Likewise, a better understanding of the effects of dif-
ferent elements of health promotion efforts that involve multiple compo-
nents (e.g., exercise and peer support) would be helpful.

Discussion

One participant observed that the discussion of secondary conditions
needed to distinguish different disabling situations. One situation is a cata-
strophic disability in an otherwise young and healthy person; that indi-
vidual has a primary condition—a medical diagnosis—that is a risk factor
for specific secondary conditions or diagnoses. In contrast is the situation in
much geriatric care, in which the problem is general frailty rather than a
clear, primary disabling condition and in which frailty-associated activity
limitations are risk factors for further deterioration. There needs to be a
common framework for these contrasting situations that map onto the
same longitudinal, enabling-disabling model of disability.

Dr. Turk agreed that the secondary conditions concept had been prima-
rily applied to people who had lifelong primary disabling conditions such as
cerebral palsy or people who experienced disabling injuries or illnesses in
adolescence or midlife. How the concept should be applied to frail elderly
people and also to people with chronic conditions such as obesity or hyper-
tension needs more attention.

Another commenter returned to the issue raised by Dr. Reiss in the
previous panel, specifically, the lack of professional education and research
that focuses on people with disabilities who are too old for pediatric care
and not old enough for geriatric care. The relative lack of service models
approximating the pediatric and geriatric models is why families and ado-
lescents feel that they drop into an abyss when a young person reaches age
18 or 20 or so. What programs exist are mostly diagnosis specific (e.g., for
people with AIDS) and even then are generally not available to all people
with the diagnosis. Dr. Turk pointed out that some model programs help
adolescents with the transition from pediatric to adult services, providers,
and programs. Widely available federal support may be needed for such
programs to become more widely established.

Another issue for adolescents with disabilities is the high level of second-
ary mental health morbidity. This kind of secondary morbidity is not only a
problem in itself but is also a behavioral risk factor for further problems
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(including those resulting from risky or self-destructive behaviors). This point
prompted mention of the Surgeon General’s new “call to action” on the
health and wellness of persons with disabilities (Surgeon General of the
United States, 2005). The document covers a broad range of topics, including
some discussed in the workshop papers and presentations and other topics
that need further consideration, for example, mental health problems.

In a comment about issues related to conducting research on exercise
interventions to prevent or reduce disability, one participant cited Dr.
Rimmer’s observation about high dropout rates in exercise studies. That
participant observed that people in certain target populations see them-
selves as having a fixed budget of energy that requires them to make trade-
offs each day, for example, between using energy to participate in an exer-
cise study versus using energy to do laundry. In this context, might not
effectiveness research be just as important as efficacy research? That is,
researchers should look at people’s daily lives to determine whether some-
thing works in the real world, not just in a controlled trial situation. This
participant asked whether researchers considered and investigated how
people actually implement exercise in their daily lives and how they make
trade-offs in spending their limited store of energy?

Dr. Rimmer responded that researchers bring people into laboratories.
Although they may compare the characteristics of people who drop out
versus the characteristics of those who continue with the research, they
usually do not learn much about the actual reasons that people drop out of
studies. Also, the studies he reviewed generally did not do “intention-to-
treat” analyses and this limits the validity of the results because those who
complete the exercise intervention may differ from those who drop out in
ways that confound comparisons. How researchers can adapt their studies
to accommodate people’s real-life problems with transportation, energy
limitations, and other barriers to research participation and the long-term
effectiveness of an intervention is an important issue.

Another question arose about the contribution of pain to disability
(defined as a limitation in performing socially expected roles, such as work).
Dr. Turk noted that data sets vary in the amount of information available
for the assessment of how pain may limit activities or participation. She
agreed that it is important to consider the role of pain, whether it is an
inadequately treated aspect of a primary condition or an aspect of a related
secondary condition.

A participant then returned the discussion to the issue of exercise as an
effective intervention in people’s actual lives. It is important to understand
dose-response relationships and to identify the critical thresholds (e.g., 20
versus 30 minutes of exercise) to achieve positive results for different kinds
of interventions. Studies of this kind will help people with disabilities judge
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how they should invest their limited energy in exercise. The identification of
interventions for which underlying biological mechanisms of effect have
been identified should also help people make decisions about intervention
options.

More generally, bringing together what is known in the basic sciences
with what is known in applied or clinical sciences and epidemiological
sciences is important, and real opportunity exists in this area. One example
involves research on the biology of muscle contractures among people with
limited mobility, a secondary condition that is a major focus of clinical
prevention and management efforts. If scientists could identify the molecu-
lar switch that causes fibrous ingrowth into muscle, then ways to control
that switch and prevent contractures from forming in the first place might
be found.

A further research area with considerable promise involves the interac-
tion between exercise-patterned activity and pharmacological options. For
example, investigators studying rats have found that amphetamine does
nothing by itself to rehabilitate a rat and that exercise has some effect, but
amphetamine in combination with exercise potentiates the effect of exercise
dramatically. Although it is difficult to do these types of studies with hu-
mans, the potential of such pharmacological strategies to improve the out-
comes of exercise interventions is significant.

One participant noted the importance of both social and personal re-
sponsibility for improving the health and well-being of people with disabili-
ties. There is a social responsibility—which has been greatly inadequate in
practice—to provide individuals with access to services and technology that
allow them to function better and participate in the community. In addition,
people with and without disabilities have a personal responsibility to lead the
healthiest lives possible, for example, by looking after their diet, exercise, and
similar elements important to health. Persuading people to adopt health-
promoting practices and supporting them in that effort are, unfortunately,
difficult tasks, whether the focus is on people with disabilities or not.

Another concern with health promotion is access by children with
disabilities to school physical education activities. These activities provide
opportunities for learning good health behaviors and improving physical
fitness that can have both short-term and long-term benefits. Education and
health personnel need to coordinate their attention to the benefits of school
physical education, the barriers encountered by children with disabilities,
and the options for overcoming these barriers.

The discussion for this panel ended with an expression of concern
about an impending crisis with Medicare, Medicaid, and private insurance
programs. The result could be potentially dangerous reductions in financial
access to services and equipment for people with disabilities. Monitoring
the allocation of health care dollars will be important.
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SECONDARY HEALTH CONDITIONS: PART II

Presentations

Dr. William Bauman discussed secondary conditions in the context of
spinal cord injury. (Dr. Bauman’s paper appears as Appendix M.) His
presentation covered pulmonary, cardiac, metabolic, gastrointestinal, and
dermatologic secondary conditions. Dr. Bauman recalled that when he made
his first presentation on this topic at a conference in 1990, the audience did
not at that time appreciate the importance of understanding secondary
conditions as problems. Now the topic is firmly established in the field of
spinal cord medicine.

As in the broader population, heart disease and lung disease are common
causes of mortality and morbidity for people with spinal cord injuries. Indi-
viduals with spinal cord injuries have restrictive ventilatory dysfunction, and
those with higher cord lesions also show evidence of airflow obstruction. The
higher the spinal cord lesion, the greater the effect on respiratory muscles and
the more difficulty people have breathing and coughing effectively. The tubes
in the lung can become blocked, causing infection. Research has helped
identify the level of impaired expiratory function that begins to cause prob-
lems. Whatever the technique—mechanical, pharmacological, electrical, or
other—used to help people breathe better, it is important to mitigate this
important contributor to mortality and morbidity.

Initially, some of the secondary complications for people with chronic
spinal cord injury were not recognized because patients often did not sur-
vive long term. With improvements in long-term survival has come recogni-
tion of excess heart disease deaths in this group.

One contributor to these excess deaths is the predisposition of individu-
als with spinal cord injuries to the metabolic syndrome. People tend to
develop insulin resistance, become obese, and develop carbohydrate and
lipid abnormalities—in particular, low levels of high-density lipoprotein
(HDL) or “good” cholesterol. Those with lower cord lesions also tend to
have elevations in blood pressure. Data from the Framingham (Massachu-
setts) Heart Study demonstrate the health risks of low levels of HDL. For
every 1-milligram-per-deciliter rise in the HDL cholesterol level, the risk of
a cardiac event decreases by about 2 or, possibly, 3 percent (Castelli et al.,
1986). For those with spinal cord injuries, the role of low-density lipopro-
tein (LDL), or “bad” cholesterol, is more complex, but evidence suggests
that these individuals have smaller, denser, more atherogenic LDL particles,
which is a risk factor beyond the actual LDL level itself.

Another risk factor related to the metabolic syndrome involves changes
in body composition and insulin resistance. In people with spinal cord
injuries, such changes occur both immediately and chronically. In general,
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the less active that a person is and the greater their level of body fat, the
greater their extent of insulin resistance is. The mechanisms for these
changes appear complex, possibly including (in addition to paralysis and
immobilization) a reduction in anabolic forces and an elevation of catabolic
hormones. In addition, those with the greatest neurologic impairment have
the lowest frequency of normal glucose tolerance.

Management options for prevention of the development of diabetes
and heart problems include increased activity, dietary changes, smoking
cessation, and drug therapies. Some evidence suggests that even a small
increase in the amount of exercise performed may be beneficial. Given the
difficulty, cited earlier, in engaging people in exercise, this is encouraging.

Dr. Bauman went on to describe other secondary problems associated
with spinal cord injury, one of which is difficulty with evacuation related to
their injury. Bowel care is time-consuming, and shortfalls in such care
increase morbidity. Cholinergic agents are effective but have adverse effects
on the heart and on the lung. One promising area is combination drug
therapy that selectively blocks these adverse effects.

Osteoporosis is another serious secondary problem. Losses in bone
density occur very rapidly after injury and continue for years. It is particu-
larly crucial to prevent bone loss immediately after the injury to avoid a
compromised bone architecture that cannot be restored. Preventive strate-
gies include drug and mechanical interventions. Vitamin D deficiency is
also important in individuals with spinal cord injuries. More remains to be
learned about vitamin supplementation strategies to prevent or limit os-
teoporosis in this group. Overall, more effective therapies to prevent or
treat bone loss would improve employment prospects and other kinds of
social participation.

Pressure ulcers are a tremendous source of morbidity in those with
spinal cord injury and in the general population—probably costing about
$8 billion to $10 billion a year nationwide for all care provided for this
condition. Again, much remains to be learned about the development of
pressure ulcers; rates of ulcer healing; and the roles of nutrition, inflamma-
tory, and endocrine factors. Dr. Bauman noted that the Veterans Adminis-
tration had funded a cooperative study to compare treatment with an oral
anabolic agent against a placebo (each in combination with optimal clinical
care) and assess the effects on the percentage of complete healing for pelvic
region pressure ulcers. We will also learn more about the effects on healing
rates of nutrition, inflammatory factors, and endocrine factors.

Dr. Bauman observed that most individuals with spinal cord injuries
have learned to adapt to being paralyzed. In many respects, the secondary
complications of the injury may have a greater impact on a person’s quality
of life than the loss of ambulation itself. The knowledge gained from study-
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ing the secondary consequences of spinal cord injuries can probably be
transferred in large measure to other immobilizing conditions. Prevention
and early intervention are important both to people’s quality of life and to
the costs of health care.

For the next presentation, Dr. Bryan Kemp spoke about depression in
adults with disabilities. (Dr. Kemp’s paper appears as Appendix N.)
Whether depression should be categorized as a secondary condition or
something else, it has important consequences for health and well-being. It
is also a common and expensive problem for the population generally and
affects every aspect of life: physical health, behavior, functioning, participa-
tion, interpersonal relations, and more.

Data indicate that depression is more common in people with disabili-
ties and, in some respects, is more serious in this group. Compared with the
rates of depression among people with no disability, the rates of depression
among those with post-polio syndrome, rheumatoid arthritis, cerebral palsy,
spinal cord injury, or stroke have been reported to be higher. Perhaps 1
person in 10 or 12 overall has a depressive disorder that warrants treat-
ment. Among people with disabilities, the number is more like 1 person in
3 or 4.

Depression affects health and well-being both directly and indirectly
because it reduces important brain transmitters as well as compliance with
exercise and other health promotion activities and diminishes participation
and social connections. One study of people with stroke reported that the
10-year survival rate was about 65 percent for those without depression but
only about 30 percent for people with depression (Morris et al. (1993).
Studies of change in functioning over time for people with disabilities re-
port that depressed individuals show greater rates of decline than individu-
als without depression.

Dr. Kemp explained that the effects of aging present additional con-
cerns for those with certain kinds of disabilities and increase the risk of
depression. About 25 years after the onset of a disability (in a younger
person) or at about 45 years of age (seemingly, whichever comes first),
people begin to develop an inordinate number of new medical and func-
tion-related problems as well as pain, fatigue, and weakness. These changes
are associated with higher rates of depression.

The literature supports some general statements about the causes of
depression in people with disabilities. It does not appear to be directly
related to the severity of the impairment; for example, more severe spinal
cord injuries are not associated with higher rates of depression. Depression
also does not appear to be related to the duration of impairment.

Dr. Kemp suggested that depression is most likely related to a person’s
ability to cope with the changes and losses that are associated with a
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disabling condition rather than to the existence of the condition per se.
Studies also suggest that depression in people with disabilities is related to
their financial status, level of social support, and other resources. For ex-
ample, a study by Dickens and Creed (2001) reported a substantial increase
in depression among people with disabilities who reported the loss of val-
ued social or family activities.

Several factors seem to account for the inadequate treatment of depres-
sion in people in the community who have a disability. Lack of access to
care is an important factor. In addition, symptoms of depression (such as
fatigue) often overlap with symptoms of other health problems or disability
effects. Some symptoms, such as apathy or irritability, may be missed by
health care professionals who focus on feelings of sadness. Further, if pro-
fessionals believe that depression is normal for people with disabilities, they
will tend to undertreat it.

Dr. Kemp noted that long-term studies of treatment for depression
among individuals living in the community are limited and that relatively
few controlled treatment studies have been conducted. He reported that his
group’s quasiexperimental studies of combined pharmacotherapy and psy-
chotherapy suggest that treatment for depression can be effective in several
respects (Kemp et al., 2004). The group found that treatment reduced the
level of depression and increased community participation; subsequently,
people reported increased life satisfaction.

Many important areas for research remain. Some involve the better
measurement of depression and outcomes in people with disabilities. Oth-
ers relate to the short-term and long-term effectiveness of different treat-
ment strategies, for example, comparison of early and late interventions
and of different durations of therapies.

Dr. Tom Seekins made the final presentation, which covered secondary
conditions among people with intellectual or developmental disabilities.
This group numbers about 2 million to 4 million people in the United
States. Estimates indicate that more than 350,000 adults with such disabili-
ties live in more than 110,000 supported arrangements around the country.
(The paper of Dr. Seekins and his colleagues, which appears as Appendix
O, includes an updated estimate that over 420,000 adults with develop-
mental disabilities live in over 148,000 such arrangements nationwide.)

Dr. Seekins described a community-based intervention strategy—a
wellness club—that was designed for the target population and community.
The strategy employed a surveillance model and instrument to support the
planning and assessment of wellness services within the larger context of
community-based services for people with developmental disabilities. First
steps were the initiation of annual surveillance of health status at the com-
munity level and the evaluation of surveillance results at the state level,
which provided the basis for setting priorities and mobilizing resources for
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changes at the local level. The surveillance instrument asked people to rate
45 secondary conditions. Using the responses, the investigators created a
problem index based on the reported prevalence and the average reported
severity. Data were also collected on 36 behavioral risk and protective
factors and medical service utilization.

In the survey, the top three problems measured by the problem index
were communication difficulties, physical conditioning problems, and
weight problems. For those people reporting a problem, however, mobility
problems had the highest average severity level. Among the risk factors for
problems were stressful life changes, living arrangements, and turnover of
personal assistance. Behavioral risk factors included inadequate physical
activity and poor dietary habits.

Dr. Seekins also discussed the design of individual service plans for
adults with developmental or intellectual disabilities who are living in sup-
ported arrangements in the community. Individual service plans, which are
required by law, guide the provision of services for consumers and provide
the blueprint for organizing the treatment environment. Dr. Seekins noted
some positive preliminary findings that suggest that individual service plans
that took a secondary condition into account were associated with more
declines in problems than plans that did not, but no well-designed con-
trolled studies have been conducted.

The individual service plan directs the activities of personal assistants,
who are critical environmental elements. Again, preliminary findings sug-
gest that turnover and change involving assistants are risk factors for sec-
ondary conditions. Also, the worse that the condition is initially, the larger
the effect is.

Dr. Seekins’ group is also looking at the impact of nutrition with a
study in group homes that analyzed the home’s menus and pantry contents
for consistency with the formal nutrition plans for residents. They did not
find a good match. An analysis of oral health arrangements in the homes
showed a better match between these arrangements and the individual
service plans.

Such analyses provide only snapshots of a person’s overall situation. As
described by Dr. Seekins, the “wellness club” approach is designed to be
comprehensive by integrating wellness goals into the individual planning
process on an ongoing, annual basis. The approach covers healthy home
environments, the individual’s health and lifestyle, assessment procedures
for identification of the individual’s needs and priorities, staff instruction,
and methods for program and progress evaluation. The club strategy is also
designed to provide participants a sense of belonging to something that is
fun. The approach is being pilot tested in Montana and Kansas. The formal
evaluation process is just beginning.
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Discussion

The discussion began with a question about depression as a primary
condition that can be disabling and that may also give rise to secondary
conditions. Dr. Kemp agreed that depression can certainly be a primary
condition as well as a secondary condition and that it may be complex to
sort this out for an individual patient. The identification of coexisting or
primary depression and the assessment of prevention and management needs
in this context are important.

Another question arose about the risk factors for depression as a sec-
ondary condition. Part of Dr. Kemp’s response emphasized the importance
of positive social relationships and, conversely, the potential for negative
relationships to increase secondary depression. Also important are personal
attitudes and appraisals; for example, self-blame for a disabling injury is
associated with the development of depression.

One participant stressed the importance of considering behavioral
health issues, noting that the primary disabling condition for 60 percent of
Medicaid recipients is some kind of severe and persistent mental health
problem. Also, for children and families, learning disabilities can be de-
scribed as hidden disabilities because they may not be obvious. It may be
difficult to convince people that a cognitive processing deficit or other
learning condition exists, that it may not be susceptible to medical treat-
ment, and that it will persist into adulthood with all sorts of possible
negative consequences, including incarceration.

These observations prompted further discussion of the attitudes and
expectations of health care professionals, for example, whether they con-
sider depression to be a normal consequence of disability and then, to
some extent, discount it or overlook it as a preventable and treatable
source of distress and suffering that can complicate many aspects of care
management. Dr. Kemp suggested that professionals who routinely care
for people with disabilities are sensitive to depression as a potential prob-
lem and may evaluate an individual for depression when functional or
other problems seem to be occurring or persisting to an extent that is not
anticipated, given other aspects of the individual’s medical, treatment, and
personal circumstances.

The chair asked if there were any general comments. One participant
noted the changing profile of the American population and the increasing
significance of immigrants. This development has implications and presents
challenges for the provision of services to people with disabilities. Another
concern is emerging disabilities or the transformation of diseases such as
AIDS into chronic conditions for which people require rehabilitation or
other assistance. The role of cognitive limitations was raised again with the
observation that such limitations were far more common in connection
with traumatic brain injury and other conditions than many of the prob-
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lems discussed in the workshop. A related question was what to do about
disabling conditions that “come out of left field,” with autism offered as an
example.

One participant stated that the evidence base for understanding, pre-
venting, and mitigating disabling conditions is getting stronger. She also
cited a series of meetings that are being sponsored by the Agency for
Healthcare Research and Quality and the Robert Wood Johnson Founda-
tion to discuss alternative study designs to strengthen and promote research
on these and other conditions. Given the practical and ethical challenges of
conducting randomized, double-blind clinical trials, it is important to con-
sider observational and other studies at the same time that efforts are made
to improve the methods and tools for such studies. The capacity to under-
take rehabilitation research is also relevant. Adequate funding for the sup-
port of such research is part of the picture, but more fundamental aspects of
the research capacity or infrastructure may need attention.

A different research issue relates to the data used to describe and assess
the delivery of rehabilitative services. The data in this area are much poorer
than the data for emergency room services or physician office visits.

With respect to longitudinal data, one participant encouraged the com-
mittee to look at the National Children’s Study (sponsored by the National
Institute on Child Health and Human Development and the Centers for
Disease Control and Prevention, among other agencies).1  It may eventually
generate long-term data relevant to secondary conditions and other prob-
lems discussed at the workshop.

Questions were raised about the extent to which an IOM study would
examine problems that are not related primarily to health care, such as
access to employment. Certainly, participation as a concept is itself not
primarily medical. Likewise, the creation or modification of the built envi-
ronment is not primarily a health care function, but that environment is
very important not only to the participation of people in society but also to
the maintenance of mobility and the prevention of mobility decline in people
with chronic conditions. Schooling is another important arena that offers
opportunities for prevention and health promotion.

The vulnerability of people with disabilities to physical or mental abuse
by caregivers (which may range from the withholding of prostheses to
sexual violence) is a further cross-cutting environmental issue. For example,
inadequacies in adult protective services, inappropriate placements of people
with certain kinds of disabilities, and a lack of treatment or protection in
settings such as jails create conditions for abuse.

1Information of this study can be found online at http://www.nationalchildrensstudy.gov/
about/mission/index.cfm.
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One participant cautioned against getting too preoccupied with theo-
retical or conceptual models to the extent that attention is diverted from
significant practical and policy issues. The experiences of the two earlier
IOM committees and those involved with WHO and ICF suggests that such
a preoccupation is a likely—and difficult to avoid—hazard. In a final obser-
vation, another participant urged the IOM committee not to forget the
personal dimension, the direct experiences of people living with disabilities.
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Workshop Agenda and Participants

INSTITUTE OF MEDICINE
WORKSHOP ON DISABILITY IN AMERICA

August 1, 2005

AGENDA

8:30 Welcomes and Introductions

Alan Jette, Ph.D., Chair
Institute of Medicine Committee on Disability in America

Jose Cordero, M.D.
Director, National Center on Birth Defects and Development
Centers for Disease Control and Prevention

Steven Tingus, M.S.
Director, National Institute for Disability and Rehabilitation

Research

Michael Weinrich, M.D.
National Center for Medical Rehabilitation Research
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 8:45 Disability Concepts, Models, and Measures

Issues and Questions Involving Adults
Gale Whiteneck, Ph.D.
Director of Research
Craig Hospital

Issues and Questions Involving Children and Adolescents
Rune Simeonsson, Ph.D.
Professor of Education
University of North Carolina

Research on Environmental Factors
Julie Keysor, Ph.D.
Assistant Professor of Physical Therapy
Boston University Sargent College of Health and

Rehabilitation Sciences

Discussion

10:20 Break

10:45 Trends in Disability

Trends in Disability in Late Life
Vicki Freedman, Ph.D.
Professor of Health Systems and Policy
School of Public Health
University of Medicine and Dentistry of New Jersey

Trends in Disability in Midlife
Jay Bhattacharya, Ph.D.
Assistant Professor of Medicine
Center for Primary Care and Outcomes Research
Stanford University

Trends in Disability in Early Life
Ruth E.K. Stein, M.D.
Professor of Pediatrics
Albert Einstein College of Medicine/Children’s Hospital at

Montefiore

Discussion
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Noon Lunch

1:00 Aspects of Disability Across the Life Span

Risk Factors for Disability in Late Life
Jack Guralnik, M.D., Ph.D.
Chief, Epidemiology and Demography Section
National Institute on Aging

Transitions for Adolescents with Disabilities
John G. Reiss, Ph.D.
Chief, Division of Policy and Program Affairs
Institute for Child Health Policy
University of Florida College of Medicine

Discussion

 2:00 Secondary Health Conditions: Concepts, Data, and Examples
(Part I)

Overview
Margaret A. Turk, M.D.
Professor of Physical Medicine and Rehabilitation
State University of New York Upstate Medical University

Secondary Health Conditions and Aging with Disability:
Consumer Perspective

June Kailes, M.S.W.
Disability Policy Consultant

Effects of Exercise on Specific Secondary Conditions
James H. Rimmer, Ph.D., Professor
Director, Center on Health Promotion Research for Persons

with Disabilities
University of Illinois at Chicago

Discussion

 3:30 Break

 3:50 Secondary Health Conditions (Part II)

Secondary Conditions with Spinal Cord Injury
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William A. Bauman, M.D.
Professor of Medicine and Rehabilitation Medicine
Mount Sinai School of Medicine

Depression as a Secondary Condition in Adults with Disability
Bryan Kemp, Ph.D.
Professor of Medicine and Psychology
University of California, Irvine

Preventing the Progression of Secondary Conditions with
Developmental Disabilities

Tom Seekins, Ph.D.
Director
University of Montana Rural Institute

Discussion

Adjourn

WORKSHOP PARTICIPANTS

Registrants

Gerald Adler
Office of Research
Centers for Medicare and Medicaid

Services
U.S. Department of Health and

Human Services

Noreen M. Aziz
Senior Program Director
Division of Cancer Control &

Population Sciences
National Cancer Institute
National Institutes of  Health

M. Nell Bailey
Rehabilitation Engineering and
Assistive Technology Society of

North America

Laura Beckwith
Executive Director
Helen Keller Foundation

Helena Berger
Chief Operating Officer
American Association of People

with Disabilities

Janis Berman
March of Dimes

Edward Brann
Director
Division of Human Development

and Disability
Centers for Disease Control and

Prevention
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Ruth Brannon
Associate Director
Division of Research Sciences
National Institute on Disability and

Rehabilitation Research

Hazel Breland
Occupational Therapist
University of Pittsburgh

Ethel Briggs
Executive Director
National Council on Disability

Tricia Brooks
Director of Government Relations
Christopher Reeve Foundation

Mary Cerreto
Associate Professor of Family

Medicine
Boston University

Daofen Chen
Program Director of Systems and

Cognitive Neuroscience
National Institute of Neurological

Disorders and Stroke

Barney Cohen
Director, Committee on Population
National Academies

Jose Cordero
Director
National Center on Birth Defects

and  Developmental Disabilities
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Conceptual Models of Disability:
Past, Present, and Future

Gale Whiteneck*

50

In the last quarter century, the conceptualization of disability has pro-
gressed dramatically. Two World Health Organization (WHO) interna-
tional classification systems serve as bookends to this period. The WHO

International Classification of Impairments, Disabilities, and Handicaps
(ICIDH),1 published in 1980, suggested conceptual distinctions among three
levels of performance—impairment at the organ level, disability at the per-
son level, and handicap at the societal level. However, ICIDH sparked
controversy by labeling the societal level as “handicap” and by failing to
incorporate environmental factors. Twenty-one years later, WHO pub-
lished its revision of ICIDH as the International Classification of Function-
ing, Disability and Health (ICF),2 which replaced the three dimensions with
more appropriate labels (body structure and function at the organ level,
activity at the person level, and participation at the societal level) and
recognized the importance of environmental factors with a new categoriza-
tion system.

Between these two events, several advances articulated the significant
role of the environment in the lives of people with disabilities. The Ameri-
cans with Disabilities Act3 established full participation in society as the
goal for all people with disabilities and ensured their right to reasonable
accommodation to achieve it. The National Institute on Disability and

*Gale Whiteneck, Ph.D., Director of Research, Craig Hospital, Englewood, Colorado. The
analyses and views presented in this workshop paper are those of the author and not neces-
sarily those of the Institute of Medicine Committee on Disability in America: A New Look.
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Rehabilitation Research provided the new paradigm of disability that fo-
cused attention on the imperative of environmental modifications to im-
prove the lives of people with disabilities.4 The Institute of Medicine’s
(IOM’s) book Enabling America5 promoted the importance of environmen-
tal factors for people with disabilities. Researchers focused their attention
on the development of participation and environmental measures, includ-
ing the Craig Handicap Assessment and Reporting Technique,6, 7 the Com-
munity Integration Questionnaire,8 and the Craig Hospital Inventory of
Environmental Factors.9, 10

Although the models theoretically incorporated the importance of envi-
ronmental factors, little empirical evidence exists to support the theory. For
example, spinal cord injury (SCI)-related research has linked impairment
and disability to participation. Although the severity of the impairment had
a strong relationship with the performance of activities of daily living, the
research found no strong links between impairment or disability measures
and participation.11, 12 A meta-analysis conducted by Dijkers13 concluded
that participation was more strongly related to quality of life than to either
impairment or disability.

MODELS OF DISABILITY

Society’s and researchers’ conceptualizations of disability have evolved
over time. As noted in Enabling America5 and on the basis of public policy
at the time, “In the 1950s, impairment of a given severity was viewed as
sufficient to result in disability in all circumstances; in contrast, the absence of
impairment of that severity was thought to be sufficient grounds to deny
disability benefits” (p. 63) Although the practice of rehabilitation certainly
existed before then, it was not until the 1960s and the 1970s that conceptual
frameworks for modeling disability appeared. These conceptual frameworks
allowed greater scientific inquiry into both disability and rehabilitation.

In 1972, WHO, recognizing a need for better methods to evaluate
health care, sought to expand the medical model of illness that provided
the basis for its International Classification of Disease (ICD).14 WHO
recognized that ICD14 suited the study of the outcomes of acute diseases
and injuries that can be prevented or cured but that the medical model did
a woefully inefficient job of detecting the consequences of nonacute dis-
eases, particularly chronic and progressive or irreversible disorders. In
1980, WHO published ICIDH1 as “a manual of classification relating to
the consequences of disease.” It extended the disease-related sequence of
etiology, pathology, and manifestation with the illness-related sequence
of disease, impairment, disability, and handicap. Although the original
ICIDH model acknowledges a role of the environment by stating that
“handicaps thus reflect interaction with and adaptation to the individual’s
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surroundings,” it has been criticized for its lack of an explicit recognition
of the environmental role in its model.

Nagi15 also recognized the process by which a pathology (e.g., arthritis)
may lead to an impairment (e.g., limited joint range of motion), which may
then result in a functional limitation (e.g., an inability to type), which ulti-
mately may result in disability (e.g., an inability to work as a secretary).
Possibly because of his attention to employment rather than health care
services, Nagi noted that correlations among impairments, functional limita-
tions, and social roles, such as employment, were poor. Unlike ICIDH, Nagi’s
model explicitly recognized that the environment could be studied separately
from the individual and initiated research into environmental factors in the
family, the community, and society that affect disability as an outcome.
Fougeyrollas19 further clarified the influence of environmental factors on
social participation in a manner consistent with the Nagi approach.

Verbrugge and Jette16 proposed an expanded model of the disablement
process to account for behaviors and attributes that increase the risks of or
that provide buffers to functional limitations and disability, elements not
specified in Nagi’s medical model. Relevant factors include both intra-
individual characteristics (e.g., behavioral change and locus of control) and
extraindividual characteristics (e.g., medical care, environmental barriers
or adaptations, and instrumental support) that may operate at various
points along the disablement trajectory.

IOM, in Disability in America,17 derived its conceptual model of dis-
ability directly from Nagi and, in fact, defined disability “by the attributes
and interactions of the individual and the environment” (p. 82). In the IOM
model, risk factors exist not only within the individual but also in the
physical and social environments, all of which theoretically affect the dis-
ability process. In the more recent IOM report, Enabling America,5 the
conceptual model was modified to emphasize that “the environment plays a
critical role in determining whether each stage of disablement occurs and if
transitions between the stages occur” (p. 64). The National Center for
Medical Rehabilitation Research (NCMRR), in its research plan for the
National Institutes of Health,18 also emphasized the environment by use of
a category of function called “societal limitations,” which it defined as
“restrictions attributable to social policy or barriers (structural or attitudi-
nal) which limit fulfillment of roles or deny access to services and opportu-
nities associated with full participation in society” (p. 25).

In addition to environmental factors, some researchers have argued
that personal factors such as age, gender, and race also deserve separate
consideration in disability theory. Personal factors may appear to be sepa-
rate features of the individual distinct from a particular health condition or
health state, yet they may influence the disability process. Such factors may
also include variables such as habits, lifestyles, experiences, coping styles,

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


CONCEPTUAL MODELS OF DISABILITY 53

and other psychological assets that may play a confounding role in the
structural modeling of disability.19

WHO’s ICF provides the most recent and, arguably, most comprehen-
sive model of disability.2 It revises the earlier ICIDH1 by using less pejora-
tive language (e.g., “participation” replaces “handicap” as a functional
domain), explicitly incorporating environmental and personal factors as
“contextual factors” that affect disability outcomes, and recognizing mul-
tiple levels and directions of potential causal relationships. Table B.1 sum-
marizes key models of disability and illustrates the confusion attributable to
the inconsistent terminology used to label conceptual domains.

ICF DOMAINS OF DISABILITY

WHO designed ICF2 to achieve a better scientific understanding of
health and health outcomes. ICF provides a common language of health to
enable sharing of data among countries and health care providers. ICF
describes broad health-related domains that can be transformed into a
meaningful and consistent coding system. The ICF Model of Disability2 is
depicted in Figure B.1.

ICF has two parts: Part 1 covers functioning and disability, and Part 2
deals with contextual factors. Components of functioning and disability
include body function and structure, activities, and participation. Compo-
nents of contextual factors include environmental factors and personal
factors. The model conceives these components as separate but related
constructs with dynamic interactions between health conditions, like dis-
ease, disorders, and injuries, and contextual factors, such as personal and
environmental factors.

Describing the model component body functions and structure, ICF re-
fers to the “body” as the human organism. It includes not only physical
aspects of the human body but mental functions as well. Body functions
encompass the physiological and psychological functions of body systems.
Body structures include the anatomical parts of the body, including the limbs
and organs. ICF defines impairment as a problem in the body function or
structure that results in a significant deviation or loss. Impairment does not
always indicate the presence of disease and has a broader and more inclusive
scope than disease. Impairments may cause other impairments; for example,
impaired brain function may cause impaired cognitive function.

The ICF graphic model (Figure B.1) differentiates between the second
and the third levels, activities and participation.2 Activities refer to “the
execution of a task or action by an individual,” and participation refers to
“involvement in a life situation.” Examples of activities include listening,
walking, and eating. Participation items describe roles that people perform,
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such as forming relationships with others, caring for a household, or seek-
ing and maintaining employment.

Although ICF depicts activities and participation separately in the graphic
model, it uses one coding structure for both and covers the major areas of
activity that one encounters throughout a life span. The list of domains
includes learning and the application of knowledge, general tasks and de-
mands; communication; mobility; self-care; domestic life; interpersonal inter-
actions and relationships; major life areas; and community, social, and civic
life. ICF defines difficulties as activity limitations or participation restrictions
and measures them by comparing the performance of an individual with a
health condition (a disease, injury, or disorder) with that of an individual
without the condition. The difference between what one actually sees and
what one expects to see provides a measure of the limitation.

One of two contextual components of ICF, environmental factors, in-
cludes the physical, social, and attitudinal environments, or the external
factors of an individual’s life. These factors can have either a negative
influence (“barrier”) or a positive influence (“facilitator”) on a person’s
performance in society, on an individual’s ability to carry out tasks, or on
an individual’s body function and structure. ICF organizes environmental
factors into two levels: individual and societal. Individual environmental
factors include the immediate environment of the individual, such as home
and work: the physical or material features of the environment, as well as
the individual’s interaction with family, peers, acquaintances, and strang-
ers. Societal factors include formal and informal services and systems in the
community that affect a person’s life. Societal factors encompass organiza-
tions and services related to work, community activities, government agen-
cies, communication services, and transportation services.

FIGURE B.1 ICF model of disability.2

ActivityActivityBody StructureBody Structure
And FunctionAnd Function ParticipationParticipation

HealthHealth
ConditionCondition

EnvironmentalEnvironmental
FactorsFactors

PersonalPersonal
FactorsFactors
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Finally, ICF2 identifies personal factors as “the particular background
of an individual’s life and living, and comprises features of the individual
that are not part of health condition or health states” (p. 17). For example,
these factors include gender, minority status, age, lifestyle, habits, upbring-
ing, coping styles, education, profession, personality characteristics, marital
status, and overall behavioral patterns. All of these factors may play a role
in disability at any level, and although ICF does not classify these factors
because of the large social and cultural variances that exist within them, it
acknowledges their potential importance.

Although much progress has been made in refining disability models,
categories of function, and the role of the environment,1, 20, 21 only limited
quantitative studies22, 23, 24 have attempted to validate the models.

SUMMARY AND CRITIQUE OF ICF

This author’s assessments of ICF compared with past models and the
models of disability that are needed in the future can be summarized in the
following title used in a recent presentation: “The ICF, one step forward,
one step back, and a few steps yet to go for a complete model.”25 The one
step forward was the inclusion of environmental factors; the one step back
was the blurring of activities and participation; and the needed steps in-
clude the differentiation of activities and participation, the addition of
quality of life to the model, elaboration of the impact of environmental
factors, the development of personal factors, refinement of the graphic
depiction of the model, definition of research strategies to better measure
the domains of disability, and validation of the model.

Background on the Revision of ICF

ICF lists hundreds of people from scores of countries who were in-
volved in the decade-long revision process. The author’s comments here
reflect a view of that process as gleaned from attendance at dozens of North
American and international meetings. Although several cosmetic changes
were made to ICIDH in the revision to ICF, substantive changes were also
made. The cosmetic changes that occurred in the revision to ICF were the
relabeling of the domains. That was necessary from the U.S. standpoint
because the term “handicap” was completely unacceptable to the disability
advocacy community because of its pejorative nature. ICF made an effort to
use labels that were more neutral in tone, so “impairment” became “body
structure and function,” disability became “activity,” and “handicap” be-
came “participation.” The underlying cause of all of these outcomes was
relabeled “health condition,” and there was recognition that this process
was not a simple linear progression but included many interactions, so
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numerous arrows were added to the model. Finally, the label of the model
was changed to the model of functioning and disability. That brought the
model to a point where the same basic underlying concepts had simply been
relabeled, but now a set of labels that would be acceptable in the United
States and that were less negative toward people with disabilities was being
used.

The Step Forward

The addition of environmental factors was the major step forward in
this process, and among the U.S. delegation this was the highest priority. In
fact, without that addition, the model would have remained unacceptable
to disability advocacy groups and therefore would not have been used. The
addition of environmental factors was the major part of adding broader
contextual factors that included both environmental and personal factors.
It took a few years for environmental factors to be incorporated into the
draft model, and they seemed to slip out and periodically needed champion-
ing to keep them in. Eventually, they were maintained, and in the author’s
view, that was probably the major step forward in the conceptualization of
disability outcomes.

The Step Backward

The loss of a clear distinction between activity and participation was
the step backward. In the development of the category schemes and in the
listing of the elements of the domains of activity and participation, there
were disagreements. One school of thought was that everything is an activ-
ity and the issue is just one of the complexity of the activity. Therefore, for
that group, the desire was to have a very long list of activities. From the
U.S. perspective and the perspective of the delegations from other English-
speaking countries, there was a desire to maintain the concept of participa-
tion in terms of performance as a member of society—working, going to
school, parenting, and socializing—as a separate and distinct dimension.
This was controversial. In the preliminary draft that was tested, a distinc-
tion between activity and participation was made; and a list of activities, as
well as a list of participation, was made. Although there were disagree-
ments about whether something was an activity or participation, a consen-
sus on how to resolve these controversies was starting to develop among the
delegations from the English-speaking countries. At the last minute, how-
ever, WHO decided to say that activity and participation both have the
same elements. That resulted in one list of elements for the combined
activity and participation domain—a decision that blurs the distinction
between activity and participation.

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


58 APPENDIX B

The problem was further complicated by the last-minute introduction
of two qualifiers to these dimensions—capacity and performance—with the
implications that capacity was related to activity and that performance was
related to participation. Furthermore, the suggestion that capacity should
be measured in a uniform standard environment whereas participation
should be measured in the real world also added confusion to the concep-
tual model.

SEVEN STEPS TO IMPROVE THE MODEL

It is the view of the author that seven steps are warranted to improve
the present ICF Model of Disability. These steps represent conceptual clari-
fications and enhancements as well as research strategies that can be used to
implement and validate the model. Both conceptual and empirical advances
are needed to move the disability field forward. These advances are envi-
sioned as iterative processes, in which the conceptual model guides research
and empirical evidence informs theory, which culminate in a revised and
validated Model of Disability (ICF-2). Continuing empirical work must
proceed, without waiting for a perfect model, to inform theoretical perspec-
tives. On the other hand, improved conceptualizations will guide the dis-
ability field. In the author’s view, the primary role of ICF and its revisions
are to guide and evaluate research, policy, and practice rather than to serve
as a classification scheme. Although implementation of the proposed revi-
sions will be a challenge, they will be worth the effort and will lead to a
better theoretical understanding of disability, which, in turn, can improve
the lives of people with disabilities.

Step 1:
Distinguishing Activity and Participation in the Next Model Revision

The blurring of activity and participation was a step backward that
must be repaired. In the next revision of ICF, distinctions between activity
and participation need to be clarified as the first step in improving the
present model.

Several themes differentiate these two important concepts. First, and
most importantly, activity is at the individual person level, whereas partici-
pation is at the societal level. Activities are more likely to be performed
alone, whereas participation elements would more likely be performed with
others. In some sense, activity is a simpler concept, whereas participation is
a more complex process. Activity is related more closely to the extent of
impairment, whereas participation is related more closely to perceived qual-
ity of life. Meta-analysis13 demonstrates that the severity of the impairment
is highly correlated with activities of daily living but is not strongly related
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to quality of life, whereas participation is more closely related to quality of
life. Activity may be thought of as less environmentally dependent, whereas
participation is more environmentally dependent. Although, conceptually,
environmental factors play a role in both levels, it does seem clear that
participation is the area that is the most influenced by the environment.
Activity is embraced by the medical model of disability, whereas participa-
tion emerges from a social model of disability. The measurement of activity
is a focus of rehabilitation, whereas the measurement of participation re-
flects the outcomes most important to individuals with disabilities, their
family members, and society. Activity is more typically assessed in a reha-
bilitation setting, whereas participation should be assessed in the commu-
nity setting. Activity is more often assessed by a clinician or professional,
whereas participation is more often a self-report of the individual with a
disability. Finally, in the current state of the science, all activity limitations
cannot yet be eliminated, but theoretically, most participation restrictions
can be eliminated. Although all disabilities cannot be cured, society is in a
position, at least theoretically, to return people to active, productive lives
that are well integrated into family and community life. Society is better
prepared to maximize participation than to maximize activity.

Nagi made a strong conceptual basis for differentiating activities and
participation in Appendix A of Disability in America,2 in which he at-
tempted to clarify the distinction between performance at the level of the
person (which he called “functional limitations”) and performance at the
societal level (which he called “disability”). For Nagi, role performance was
the defining concept at the societal level. He, like Parsons,26 viewed “role
performance” as an organized system of participation by an individual in a
social system, whereas tasks are more specialized than roles and can be
viewed as subsystems of roles. Nagi argued that activities of daily living are
task behaviors that are parts of (but different from) role expectations inher-
ent in a person’s family, vocational, and social lives. Furthermore, Nagi
suggested that tasks or activities were attributes or properties of individuals
in isolation, whereas roles and participation were relational concepts re-
quiring consideration of environmental factors in which the roles were
performed. This early conceptual focus on roles as the defining characteris-
tic of performance at the societal level may offer an effective way to differ-
entiate activities and participation in ICF-2.

Step 2: Quality of Life, a Key Missing Component of ICF

ICF offers a comprehensive model of objective disability outcomes and
provides rehabilitationists and researchers with a system for categorizing
disability. However, it does not address the subjective perceptions and
preferences of people with disabilities. It is for this reason that disability
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researchers have criticized ICF for lacking a subjective dimension and rec-
ommended augmentation of ICF with an additional dimension—quality of
life25—as the second step in the revision of ICF.

Although WHO does not include the concept of quality of life in the
ICF Model of Disability, it has recognized both the importance of the
quality-of-life concept and its relationship to disability outcomes. WHO
defined quality of life as “the perception of individuals of their position in
life, in the context of the culture and value systems in which they live and in
relation to their goals, expectations, standards, and concerns.”27 According
to WHO, the determinants of quality of life include the consequences of
disability, particularly handicap or participation.1 On the basis of WHO
documents, Barbotte and colleagues described quality of life as a wide-
ranging concept “affected by people’s social relationships, physical health,
psychological state and level of independence, and by their relationship to
salient features of their environment”28 (p. 1048).

Quality of life, defined as a self-appraisal of subjective well-being or life
satisfaction made by the person with a disability, might be acknowledged
by the ICF WHO Model of Disability in one of three ways: (1) it could be
added as a separate domain to the right of participation, indicating that the
extent of quality of life is the ultimate outcome of the disability process; (2)
it could be added as a qualifier to each of the present domains of ICF,
indicating that satisfaction with participation, activities, and even body
structures and functions is an important aspect of disability; or (3) it could
be excluded from the model itself but acknowledged as a key life outcome
influenced by the disability process. This author favors the first approach.
The exclusion of quality of life from the model but acknowledgment of its
importance fails to require that the subjective assessment of the individual
with a disability be included in any comprehensive assessment of disability.
The incorporation of a subjective satisfaction qualifier as part of each
current domain adds conceptual confusion to each of the domains and fails
to focus attention on a unique outcome of critical importance. Only the
actual addition of a new quality-of-life domain acknowledges the validity
of the subjective perceptions of people with disabilities and that those
perceptions are distinct outcomes of the disability process.

Quality of life could be measured simply by using a standardized as-
sessment of global life satisfaction29 or an instrument that assesses satisfac-
tion with domains of life;30 but it should not be a composite measure of
Health-Related Quality of Life (HRQOL), including impairment, activity
limitation, participation restriction, and quality-of-life indicators, as is of-
ten the case with HRQOL measures.31 The author suggests that the inclu-
sion of a new quality-of-life domain is more important than the addition of
a quality-of-life taxonomy with a coding system. Furthermore, the potential
difficulty of adding a new domain and the complexity that it brings will be
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outweighed by the conceptual importance of the subjective assessment by
the person with a disability. Quality of life was first recognized as an
important domain by Enabling America, 5 and its addition to ICF is a
critical revision.

Step 3: Elaborating the Complexity of Environmental Factors

The third step needed in the revision of ICF is elaboration of environ-
mental factors. It was a tremendous step forward to acknowledge the role
of environmental factors. The environmental factors research that has been
done has given some insight into the relationship between environmental
factors and participation. Conceptually, models have always suggested that
the more barriers that people encounter, the lower their participation is and
that barriers actually prevent people from participating in society. On the
other hand, the theories suggest that the more facilitating the environment
is, the more likely it is that people with disabilities will fully participate in
society. In initial environmental research, most correlations between envi-
ronmental barriers and participation were negative, as expected. However,
it was a surprise to find a few positive correlations between some environ-
mental factors and participation, indicating a more complex relationship.
The data seemed to suggest that when people encounter barriers, their
participation is less; but they also suggest that for those people who perse-
vered and got out and involved in the community and fully participated,
they also witnessed and perceived more environmental barriers. It is not a
simple one-way relationship.

Only two disability studies have systematically examined environmen-
tal barriers and their relationship to other ICF concepts and quality of life:
one in traumatic brain injury (TBI)32 and one in SCI.24 The TBI study
surveyed 73 participants from one TBI model system program at their first
anniversary of injury, with respondents reporting a greater impact from
environmental barriers also reporting lower levels of participation and life
satisfaction.32

The SCI study surveyed 2,726 participants from the 16 federally desig-
nated SCI model systems as they crossed their 1st, 5th, 10th, 15th, 20th, or
25th anniversary of injury. Environmental barriers accounted for only 4
percent of the variation in participation, but they accounted for 10 percent
of the variation in quality of life. The SCI study supported the inclusion of
environmental factors in models of disability, like ICF, but concluded that
environmental factors had a stronger relationship to quality of life than
they did to societal participation.24 This last finding of the SCI study raises
the pivotal question: do environmental factors directly influence participa-
tion, which in turn influences quality of life, or do environmental factors
more directly influence quality of life? Environmental barriers may reduce
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participation, or the struggle to overcome barriers and fully participate may
reduce quality of life. There is much to learn about the actual role of
environmental factors in the disability process, and researchers need to
develop some theory underlying the concept that helps explain under what
conditions barriers actually mean that participation does not occur and
under what conditions people move beyond those barriers and participate.
Considerable theory building will be required to accomplish this third step
in revising ICF.

Step 4: An Understanding and Taxonomy of Personal Factors

The fourth step needed to improve ICF is the development of personal
factors. However, this step is controversial. The current conceptual model
acknowledges that contextual factors, including both environmental and
personal factors, play a major role in disability outcomes. Environmental
factors are considered everything external to the individual—physical, atti-
tudinal, and policy factors. Personal factors should be thought of as all of
the factors that are internal to the individual but unrelated to the disability
itself, including the preexisting conditions, demographic factors, and per-
sonal characteristics that existed before an impairment occurred or that are
not directly related to the disabling process. Looking for demographic dif-
ferences in disability outcomes is an area in which investigators are com-
fortable, but efforts to venture into the arena of personal factors beyond
demographics have not been made. Psychological factors and personality
factors are seldom examined, possibly for reasons of political correctness.
The concern of advocacy groups is that if it begins to be suggested that
motivation or compliance with treatment is an important factor in produc-
ing disability outcomes, then the field is precariously on the verge of once
again suggesting that the problem lies with the individual instead of the
environment. Advocacy groups would then once again challenge the medi-
cal model because it failed to consider environmental factors. Therefore, it
is critical that people with disabilities and advocacy groups be fully in-
volved in any development of a personal factors taxonomy. Furthermore,
careful consideration will be needed when something that might seem to be
a personal factor might better be viewed as psychological structure or
function. However, eventually, to have a complete model that is able to
predict a major portion of the variances in outcomes, personal factors will
likely need to be included. Therefore, the development of a personal factors
taxonomy with a better theoretical understanding of the significance of
personal factors needs to be one of the steps in the ICF revision process.
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Step 5: Refining a Graphic Representation of the Model

Neither the complex diagram of multiheaded arrows and boxes of ICF
nor the “man on the mat” diagrams in Enabling America provide a clear
depiction of the interaction of health conditions with contextual factors
that produce disability outcomes. If a more compelling graphic depiction
that clarified the nature of conceptual relationships in an intuitive manner
could be developed, the more widespread adoption of the revised model
would be more likely. Refining the graphic is therefore listed as the fifth
step in revising the ICF.

Step 6: Developing Improved Measures of the Domains of Disability

The final two steps advocated for advancing the conceptual under-
standing of disability have more to do with the application of the model
than its revision. Both current and future models of disability require exten-
sive testing. The reliability and practicality of the taxonomy must be evalu-
ated, but more importantly, the implied relationships among the concepts
must be assessed. A prerequisite of that task is the availability of psycho-
metrically sound measures of the ICF concepts. Although many measures of
impairment and activities of daily living have been developed, the measure-
ment of participation is a relatively new field and the measurement of
environmental factors is in its infancy. Considerable psychometric evalua-
tion of existing and newly developed instruments is needed to reach a
consensus on standardized methods of quantifying each of the domains of
the disability. Major surveys need to incorporate reliable and valid mea-
sures specifically designed to assess the conceptual domains of ICF rather
than simply trying to retrofit existing survey questions to the ICF taxonomy
by developing “crosswalks” to ICF codes.

Step 7: Validate the Model

Once valid and reliable tools are developed, they can be applied in
multivariate analyses to determine the strength of relationships among ICF
concepts. Replication of such work with multiple populations with differ-
ent impairments will be needed. The development of a research strategy to
tackle this problem would be a significant step and contribution to the field,
but full validation of the model also requires the use of the model to guide
interventions to improve the lives of people with disabilities. Therefore, the
final step includes the design, implementation, and rigorous evaluation of
interventions based on the conceptual model. The ultimate test of a model
is whether it facilitates effective interventions. The revised conceptual model,
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in combination with the empirical tests of the model, should provide the
information necessary to direct effective interventions.

CONCLUSIONS

As IOM begins the process of reconsidering its seminal works Disabil-
ity in America and Enabling America, published nearly 15 and 10 years
ago, respectively, clear advances have occurred in the conceptualization of
disability, but more work is needed in clarifying concepts. WHO’s ICF has
incorporated a major concept advocated by Enabling America—environ-
mental factors—and ICF, as the currently accepted international model,
should be the starting point for advocating future conceptual revisions.
Seven steps have been outlined to improve the ICF conceptualization, in-
cluding the differentiation of activities and participation, the addition of
quality of life to the model, elaboration of the impact of environmental
factors, the development of personal factors, refinement of the graphic
depiction of the model, definition of research strategies to better measure
the domains of the model, and validation of the model by testing the
interrelationships among its concepts and deriving interventions to improve
the lives of people with disabilities.
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Defining and Classifying
Disability in Children

Rune J. Simeonsson*

“during the third or fourth month, the most important acquisition being
the power of balancing the head on the shoulders; the absence of this
power at this stage was one of the earliest signs of mental deficiency”

(Forsyth, 1915, p. 535).

Defining and measuring disability in the first two decades of life has
been a uniquely challenging task. From infancy to adolescence, it is
a period marked by dynamic changes in body structures and func-

tions; the acquisition of physical and mental skills; and progressive steps
toward independence of movement, thought, and behavior. In contrast to
the relatively stable characteristics of the adult, the evolving characteristics
of the child represent a moving target, complicating the task of assessing
function and distinguishing significant limitations from variations in nor-
mal developmental processes. The younger and less mature that the child is,
the greater the challenge has been to define disability.

In the history of childhood disability (Schalick, 2000), earlier approaches
to defining disability took the form of observing physical signs (Down, 1887)
or noting discrepancies in the appearance of basic maturational skills (Forsyth,
1915). These approaches are still followed today as strategies for the identi-
fication of developmental problems of infants and young children, although
contemporary determination of disability is now often linked to the docu-
mentation of diagnosed conditions, such as trisomy 21. As the child develops,
observation and assessment are increasingly used as documentation strate-

*Rune J. Simeonsson, Ph.D., M.S.P.H., Professor of Education and Research Professor of
Psychology, University of North Carolina at Chapel Hill and Adjunct Professor of Medical
Psychology, Department of Psychiatry, Duke University. The analyses and views presented in
this workshop paper are those of the author and not necessarily those of the Institute of
Medicine Committee on Disability in America: A New Look.
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gies, but variability in the nature and rate of development continues to be a
source of confounding in the identification of disability (Simeonsson and
Rosenthal, 2001). The lack of theory and the lack of consistent concepts of
disability in childhood have resulted in identification and classification ap-
proaches that have been idiosyncratic to disciplines or service systems and
taken the form of diagnoses, syndromes, or categories.

Although the definition and classification of disability in children are
issues of current significance, they are not new problems. Concerns about
diagnoses, categorical assignment, and the associated labeling of children
with disabilities prompted a request for a coherent classification system in
the early 1970s by then Secretary of Health, Education and Welfare Elliot
Richardson (Hobbs, 1975a). In addition to the problem of labeling and its
impact on children, the task of the project was also to address the inappro-
priate use of psychometric instruments and classification practices in the
determination of disability in children from minority groups. The project
resulted in two publications, with the first, Issues in the Classification of
Children (Hobbs, 1975a), summarizing problems and challenges. In the
second book, The Futures of Children, Hobbs (1975b) recommended a
functional basis for the classification of children’s disabilities. The func-
tional approach recommended by Hobbs was not realized, and the cat-
egorical basis for determining the eligibility of children for funding and
services continues to raise concerns in the context of fragmented and in-
complete services (Hughes et al., 1996; Newacheck et al., 1998).

Although the terminology for the concerns defined in the 1970s may
have changed, many of the problems raised at that time remain the same
today, requiring revisiting of the identification and the classification issues
three decades later. The purpose of this paper is to (1) review concepts of
development and disability; (2) present models and representative data on
childhood disability; (3) describe current issues; and (4) identify emerging
issues to advance the definition, measurement, and classification of disabil-
ity in childhood.

CONCEPTS OF DEVELOPMENT AND DISABILITY

Concepts of Atypical Development

Although there is no universal standard for defining childhood disabil-
ity, a number of concepts have framed disability related to atypical develop-
ment. In reviewing the research on different outcomes for children who
have experienced significant developmental risk factors, Sameroff and Chan-
dler (1975) described main-effect, interactional, and transactional models
to capture the evolving findings on the roles of biological and environmen-
tal factors in child development. In the main-effect model, a nurturist view
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posited that a good environment could compensate for a poor biological
state, whereas in the nativist view, the biological state (good or poor)
determined the outcome. The main-effect model was seen as static, as it
failed to account for interactive effects on development. The interactive
model of developmental outcome posited intermediate outcomes. However,
recognition of the ongoing reciprocal influences of environment on the
child and the child on the environment led to the proposal of a transac-
tional model to account for different outcomes of development. The trans-
actional model has been drawn upon widely as a framework for designing
and evaluating interventions for children with disabilities and their families.

An important question pertaining to disability in childhood has focused
on whether atypical development represents qualitative differences or quan-
titative lags in development. This question has been addressed in contribu-
tions by Zigler (1969) and Inhelder (1966, 1968). Although both contribu-
tions were framed with reference to children with mental retardation, the
main premise seems applicable to children with any disability. Zigler (1969)
proposed that the cognitive development of children with mental retarda-
tion that was not organic in origin was similar in structure and followed a
similar sequence to that of children without disabilities. Within the frame-
work of Piaget’s theory of cognitive development, Inhelder (1966, 1968)
advanced a similar concept of an invariant sequence to describe the delayed
rate of cognitive development in individuals with mental retardation. Men-
tal retardation was characterized by a delayed progression through stages
of development and an ultimate failure to achieve the ability to perform
formal operations at maturity, representing a “false equilibrium,” that is,
an incomplete level of cognitive development. The severity of mental retar-
dation corresponded to fixation at lower stages of cognitive development.

As noted above, although the rate of development of children with
disabilities may differ from that of children without disabilities, the gen-
eral assumption is that the sequence and structure of development in chil-
dren with disabilities are similar to that of all children. Furthermore,
children with disabilities, as all children, are assumed to be characterized
by individual differences. Theory as well as extensive research has sup-
ported this premise and formed the basis for conceptualizations of varia-
tions in development. It may be useful to consider three developmental
perspectives on disability: (1) the continuum of reproductive casualty, (2)
the continuum of care-taking casualty, and (3) the continuum of central
nervous system (CNS) dysfunction.

The Continuum of Reproductive Casualty

Almost 40 years ago, Pasamanick and Knobloch (1966) became in-
trigued with the variations in the developmental outcomes of children who
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had experienced pre- and perinatal complications. On the basis of a system-
atic examination of the developmental consequences of pregnancy and de-
livery complications, they advanced the concept of a continuum of repro-
ductive casualty to define the range of possible outcomes due to insult in the
prenatal period. This range of outcomes was proposed to reflect the contri-
butions of three factors: the nature, the extent, and the developmental
timing of the insult. The result of complications at one end of the con-
tinuum was nonsurvival, whereas the complications at the other end of the
continuum were negligible. For infants who survived the complications,
“there must remain a fraction so injured who do not die, but depending on
the degree and location of the trauma, go on to develop a series of disorders
extending from cerebral palsy, epilepsy and mental deficiency, through all
types of behavioral and learning disabilities, resulting from lesser degrees of
damage sufficient to disorganized behavior development and lower thresh-
olds to stress” (Pasamanick and Knobloch, 1966, p. 7).

Central to the concept of the continuum of reproductive casualty was
the assumption that the range of outcomes expressed in different manifesta-
tions of disability, such as mental retardation, cerebral palsy, and learning
disability, reflected the differential effects of complications on common
developmental processes (Baum, 1977; Ounsted, 1987). This concept has
been used to interpret the long-term outcomes for low-birth-weight chil-
dren (Forfar et al., 1994) and for findings that associate obstetric complica-
tions with conditions , such as mental retardation, autism, learning disabili-
ties, and disorders resulting from organic conditions or toxic exposures
(Eaton et al., 2001). By defining disability in terms of the various outcomes
of prenatal complications, the continuum of reproductive casualty can be
seen as a precursor of later conceptualizations in which disability is seen as
universal with problems manifested on a continuum.

The Continuum of Caretaking Casualty

After the introduction of the concept of the continuum of reproductive
casualty, there was a growing recognition that the outcomes for children
experiencing pre- and perinatal complications were influenced by a com-
plex of factors. Baum (1977) pointed out that the outcomes of infants
experiencing significant perinatal insults were not consistent with the re-
productive casualty continuum hypothesis and recommended that more
attention needed to be paid to the role of the postnatal environment on
developmental outcomes. Of particular interest was recognition of the im-
pact of environmental factors on the developing child beyond the pre- and
perinatal period with the potential to account for developmental outcomes
(Roosa et al., 1982). On the one hand were studies demonstrating that the
outcomes for children with prenatal or birth complications could be posi-
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tively modified by environmental interventions. On the other hand were
findings showing that the development of children with uneventful fetal
histories could be seriously delayed or distorted by certain caregiving histo-
ries. The caregiving environment thus became a factor of significant interest
as a variable affecting the developmental outcomes of children.

This emphasis on the caregiver’s role in influencing outcome was cen-
tral to the articulation of the concept of the continuum of caretaking casu-
alty by Sameroff and Chandler (1975). The major premise of this concept is
that developmental outcome is not defined by pre- or perinatal factors
alone but is a product of continuing transactions between the child and the
stimulation and nurture provided by the caregiver in the child’s develop-
ment. Similar to the concept of the continuum of reproductive casualty, the
concept of the continuum of caretaking casualty proposes that the develop-
mental outcomes of children are expressed as a range of manifestations
rather than as discrete entities. The utility of this concept can be illustrated
in a study of the affective development of young children reared in different
caregiving environments (Smyke et al., 2002). Consistent with the concept,
children experiencing greater social deprivation manifested greater distur-
bances. The concept of caretaking casualty thus extends the continuum of
reproductive casualty and defines differences in children with disabilities as
developmental expressions of processes occurring in the prenatal period as
well as the postnatal period.

The Continuum of CNS Dysfunction

A third concept advanced to define disability in childhood is the con-
tinuum of CNS dysfunction. Whereas the previous two concepts were linked
in terms of their development, the continuum of CNS dysfunction was ad-
vanced without a link to the others. Capute and Palmer (1980) used the term
to emphasize the associated deficits that stem from a common underlying
dysfunction of the CNS. For optimal assessment and treatment of the devel-
opmentally disabled child, both the spectrum of expressed disability and the
underlying dysfunction need to be recognized (Capute et al., 1981). In this
model, specific conditions associated with disability are grouped under the
three major conditions of cerebral palsy, mental retardation, and communi-
cative disorders. Cerebral palsy is considered prototypic of developmental
disabilities, as individuals with this condition often have cognitive as well as
communicative deficits. Communicative deficits were defined to include both
central dysfunctions (language disorder, learning disability, or autism) and
peripheral dysfunctions (hearing or visual impairment). Distinguishing be-
tween the spectrum of disabilities and the underlying dysfunction is impor-
tant for the detection and the diagnosis of disabilities in children.

Two associated concepts are advanced in an elaboration of the con-
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tinuum of CNS dysfunction: deviancy and dissociation. Both are proposed
to facilitate the identification of problems and atypical development. Devi-
ancy refers to deviations of a child’s abilities from normal values within a
certain domain. The dissociation phenomenon refers to discrepancies in
level of functioning from one domain to another, for example stronger
motor skills but weaker language skills or stronger mental skills but weaker
motor skills. Recognition of the deviancy phenomenon may thus contribute
to the detection of a child whose behavior is atypical and whose subsequent
development needs careful monitoring. Sensitivity to the dissociation phe-
nomenon could contribute to the documentation of a child’s relative
strengths and deficits. This is evident in children with motor impairments,
for example, whose language abilities are often advanced relative to their
motor abilities.

In summary, the continuum of outcomes attributed to reproductive or
caretaking complications, or CNS dysfunction have contributed to con-
ceptualizations of disabilities based on a model of child-environment inter-
actions. Specifically, the three continuum concepts make this contribution
by emphasizing the variability of common developmental processes (Table
C-1). Their contributions advance the developmental basis for conceptual-
izing the dimensions of childhood disability.

These concepts provide an alternative to the medical model, which fo-

TABLE C-1 Complementary Contributions of Three Continuum
Concepts to Defining Disability in Childhood

Disability as Developmental Complementary
Continuum Outcome Contribution

Continuum of reproductive Range of developmental Disability as a variable
casualty outcomes as a function of expression of prenatal and

nature and timing of pre- perinatal factors
or perinatal insult

Continuum of caretaking Range of developmental Disability as variable
casualty outcomes as a function of expression of postnatal

transactions between child experiences
and postnatal environment

Continuum of CNS Range of developmental Disability as variable
dysfunction outcomes as a function of expression of motor-

the location, nature, and sensory and central-
severity of the underlying peripheral dysfunction
CNS dysfunction

xxx
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cuses on symptoms of health conditions within the child. The premise of a
continuum of outcomes supports a functional model that encompasses com-
monalities and variations in development across major domains. These devel-
opmental domains reflect the manner in which the child actively explores and
acts upon the physical and the social environments. The domains include
cognition, communication, social development, and behavior.

MODELS OF DISABILITY IN CHILDREN

Medical Model

Although they may not be consistently defined, medical, social, and
functional models have generally framed definitional, measurement, and
classification issues related to disability in adults. In the absence of a spe-
cific model for defining disability in childhood, these have also been applied
in considering disability of children and youth.

Reference to the medical model implies that the locus of the disability is
in the person (Marks, 1997) and that disability is defined by the manifesta-
tion of a health condition in the form of anomalies or impairment of
physical or mental structures or function. Documentation of disability usu-
ally takes the form of recording the diagnoses, syndromes, or signs or
symptoms that meet the criteria for assignment to a category. In health,
mental health and health related settings, codes from the International
Classification of Diseases, 9th Revision (ICD-9) and the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) are likely to be the basis for determining a child’s eligibility
for services and support. In education, assignment to 1 of 13 categories
under Part C of the Individuals with Disabilities Education Improvement
Act (IDEA; P.L. 94-142) defines eligibility for special education services.
These categories were put in place in 1976 with the establishment of special
education under P.L. 94-142 and reflect a medical model because the cat-
egories either are diagnosed conditions (e.g., mental retardation, autism,
traumatic brain injury [TBI], and learning disabilities) or specify criteria
based on physical or mental impairments (e.g., auditory and visual impair-
ments and severe emotional disturbance). It should be noted, however, that
the categorical terms are specific to the field of education and do not
necessarily correspond to the diagnoses defined by ICD-9 or DSM-IV-TR
classifications. The categories reflect a medical model perspective and were
designated as “handicaps” in the original legislation and then as “disabili-
ties” in the 1991 reauthorization of IDEA. The autism category was added
in 1991, and the category for TBI was added in 1997.

Interestingly, attention deficit-hyperactivity disorder (ADHD), a highly
prevalent childhood condition, does not constitute a formal IDEA category.
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To be served under IDEA, children with ADHD must qualify under the
category of other health impairment. The idiosyncratic nature of the 13
categories is further illustrated by the fact that children who are deaf and
blind are assigned to the deaf-blind category, whereas children with other
co-occuring conditions are assigned to the category of “multiple disabili-
ties.” The fact that states can exercise discretion in measurement approaches
to determine eligibility for assignment to a category lowers the specificity of
information about the characteristics of the children in that category and
raises questions about the aggregation of data by categories. However, as
the federal government requires the states to report annually on the num-
bers of students served in special education under these categories, the
resulting data do provide estimates of the prevalence of childhood disabil-
ity. An analysis of ten-year data (www.IDEAdata.org) indicates that popu-
lation prevalence rates for all children served in special education ages 3 to
21 increased from 7.44 to 8.56 percent from 1993 to 2003. Limiting the
analysis to the 6- to 21-year-old group or 6- to 11-year-old group revealed
increasing rates over the decade from 8.21 to 9.05 percent and 10.86 to
11.23 percent, respectively.

An analysis of the prevalence rates by disability categories for students
6 to 21 years of age reveals that the five most prevalent categories in 2003
were learning disabilities (4.28 percent), speech and language impairments
(1.70 percent), mental retardation (0.87 percent), emotional disturbance
(0.73 percent), and other health impairment (0.73 percent). The prevalence
rate for each of the remaining categories was 0.2 percent or less. Although
the rates for most categories have remained relatively stable from 1993 to
2003, there is a gradual decline in the rate for mental retardation and
relatively marked increases in the rates for other health impaired (0.14 to
0.68 percent), autism (0.03 to 0.21 percent) and for developmental delay
from 1997 to 2003 (0.01 to 0.10 percent).

Social Model

The emergence of the disability movement has been characterized by
definitions of disability from the perspective of individuals with disabilities
(Kaplan, 2000). A major reaction to the medical model resulted in the
articulation of a social perspective on disability, the social model in Britain,
and the minority group model in the United States. The basic assumption of
these models was a rejection of seeing disability as a characteristic within
the person and seeing it instead as a social construction defined by discrimi-
nation and exclusion by mainstream social environment (Marks, 1997).
The emphasis on environmental barriers and the denial of human rights in
the social model of disability has served as a powerful premise for political
action and advocacy. Although the social model has contributed signifi-
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cantly to the formulation of inclusive policies and practices for environmen-
tal access for adults, its influence on policies and practices involving chil-
dren is less obvious.

Munn (1997) has maintained that a weakness of the social model is
that it failed to adequately account for children with disabilities, who are a
minority within the minority of individuals with disabilities. Their minority
status is defined by the fact that “disabled children are twice ignored and
they are also twice vulnerable to the lack of resource, the stigma and stress
of disability, together with the strain on their already compromised devel-
opment and family relations” Munn (1997, p. 484). Munn thus argues for
a movement away from categorization based on physical criteria and the
incorporation of a developmental emphasis in the minority group model.
The concepts of least-restrictive environments and full inclusion in place-
ments for special education students are consistent with the social-minority
group model.

In a somewhat different context, Landsman (2005) draws on the social
model in interpreting the nurturing experience of mothers of children newly
diagnosed with disabilities. Over time, mothers replaced their problem-
oriented focus based on the medical model with a social model focused on
integration and acceptance of their children.

Functional Model

Although “functional model” may not be a term that has been formal-
ized or used with the same level of consensus as the medical and social
models, it seems appropriate to use the term in reference to a number of
contributions to research and practice that have defined disability as the
basis of functional limitations. A variety of contributions began to emerge
in the last decade, advocating alternative ways of conceptualizing and mea-
suring disability in childhood. In a line of research, Stein and colleagues
(Stein et al., 1993; Westbrook et al., 1998; Stein and Silver, 1999; Stein and
Silver, 2002) examined the utility of a noncategorical approach to the
identification of children with chronic conditions and disabilities. Based on
the language of the Americans with Disabilities Act (P.L. 101-336), three
criteria for the definition of disabling or chronic conditions in childhood
were specified. A disability was defined on the basis of the fact that it (1)
was a consequence of an ongoing health condition, (2) was manifested in
functional limitations or dependence on compensatory mechanisms or the
use of services or care beyond usual or normal levels for the age group, and
(3) lasted or was expected to last 12 months or more. By use of a random
sample of households in a national data set, a comparative analysis identi-
fied 9 percent as having a disability on the basis of functional limitations,
10 percent as having a disability on the basis of dependence on compensa-
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tory devices, and 13 percent as having a disability on the basis of the use of
services or care beyond the norm for the child’s age. Overall, 18 percent of
children under the age of 18 years were identified as having a disability
(Westbrook et al., 1998).

In another study with data from the 1994 National Health Interview
Survey (NHIS), 9.6, 5.1, and 10.6 percent of children were identified re-
spectively on the basis of having functional limitations, relying on compen-
satory resources, and using services or care beyond levels usual or normal
for their age group (Stein and Silver, 1999). The overall proportion of the
sample identified to have at least one of these characteristics was 14.8
percent.

Also using the 1994 NIHS data set, Hogan et al. (1997) generated
prevalence estimates of disability in childhood based on indicators of func-
tional limitations in mobility, self-care, communication, and learning abil-
ity. Analyses based on data for school-aged children between 5 and 17
years of age identified 10.6 percent with limitations in learning, 5.5 percent
with communication limitations, 1.3 percent with limitations in mobility,
and 0.9 percent with limitations in self-care. Socioeconomic differences
were associated with higher rates of disabilities in children. Other demo-
graphic factors associated with higher rates of disability were found to
include male gender and being a child of school age (Mudrick, 2002).

In a comprehensive analysis of the 1994-1995 NHIS Disability Supple-
ment (NHIS-D), Fedeyko and Lollar (2003) assigned 42 of the NHIS-D
questions to one of eight Activity and Participation domains used in the
World Health Organization’s International Classification of Functioning,
Disability and Health (ICF) (WHO, 2001). The results revealed that 12.1
percent of 5- to 17-year-olds reported a limitation compared to 17.2 per-
cent for those 18 to 64 years of age. In an analysis of limitations for 5- to
17-year-olds by domains, 1.3 percent reported sensory limitations, less than
1 percent reported movement and mobility limitations, 4.8 percent re-
ported communication limitations, however, 9.4 percent reported learning
limitations.

The concept of functional limitations has also been applied in epide-
miological studies to document the prevalence of mental health problems in
children and youth. As has been true for other disabilities, definitions of
mental illness and emotional disturbance vary in terms of the criteria for the
nature and the severity of the conditions. Such variability of definitions in
the two primary settings of mental health and education complicates both
the identification of children needing help and the coordination of services
for them.

In recognition of the impact of such definitional variability on the
estimation of prevalence, Narrow et al. (1998) used an epidemiological
survey to compare three federal definitions of severe mental illness (one
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education definition and two mental health definitions) in children and
youth between 9 and 17 years of age. The term serious emotional distur-
bance (SED) was used in the education definition based on IDEA and in a
mental health definition advanced by the Alcohol, Drug Abuse and Mental
Health Administration Reorganization Act of 1992 (P.L. 102-321). These
two definitions differed from the other mental health definition in that they
required documentation of functional limitations, in addition to a formal
diagnosis of the disorder. The results revealed a range in the proportion of
children whose conditions met the criteria of severe mental illness or SED,
with 3.0 percent meeting the criteria for diagnosed disorders, 11.8 percent
meeting the criteria for the IDEA-based definition, and from 12.1 to 22.6
percent meeting the criteria for the mental health-based SED definition.

The prevalence of SED was also examined in two studies involving the
Great Smoky Mountains Study of Youth, which monitored 9-, 11-, and 13-
year-old children over a period of 8 years. In the first study, the proportion
of children with an SED identified on the basis of any diagnosed mental
health disorder was 20.3 percent, whereas the proportion identified on the
basis of an SED definition was 4 to 8 percent (Costello et al., 1996). A
subsequent follow-up study found a prevalence of 13.3 percent of any
diagnosed disorder, whereas the prevalence of SED was 6.8 percent
(Costello et al., 2005).

These findings and those of Narrow et al. (1998) yield population
prevalence rates of SED in children that are significantly higher (4 to 11.8
percent) than the rates in special education under IDEA (0.73 percent).
Prevalence rates much closer to those reported by IDEA were found by
Halfon and Newacheck (1999) in an analysis of the 1992 and 1994 NHIS
data sets. For children under 18 years of age, the prevalence of disability
associated with a mental health condition was 2.13 percent. Of those chil-
dren, 0.1 percent were characterized by severe disability, 1.92 percent were
characterized by moderate disability, and 0.1 percent were characterized by
mild disability.

The findings from the studies described above demonstrate that defini-
tions play an important role in estimating the prevalence of disability asso-
ciated with mental health conditions in children. They also illustrate the
importance of distinguishing between the documentation of underlying
health conditions and the documentation of disability defined by the mani-
festation of functional limitations.

CURRENT ISSUES

As noted earlier in this paper, there is no common, agreed-upon model
of childhood disability. Instead, a variety of models, concepts, and defini-
tions have been employed to describe the sources, nature, and consequences
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of atypical development in terms of disability and chronic conditions. Avail-
able prevalence estimates vary as a function of the definitions chosen by
different researchers and research sponsors. A significant consequence of
this variability is an inadequate epidemiology of disability in childhood.
Other factors also contribute to the current lack of an adequate epidemiol-
ogy of disability in childhood, for example, variability in the selection of
age groups for study and inconsistent criteria for the labeling and classifica-
tion of disabilities.

As illustrated in the studies described above (Stein and Silver, 1999;
Westbrook et al., 1998), the overall prevalence of disability and chronic
conditions among children under 18 years of age have been estimated as
high as 18 percent. Both studies used national data sets, with the findings
reported by Stein and Silver (1999) based on data from the 1994 NHIS. In
other studies that have used the 1992 or 1994 NHIS data set with different
definitions of disability, the prevalence of disability among 5- to 17-year-
olds was estimated to be 7.5 percent (LaPlante and Carlson, 1995), 6.5
percent (Newacheck and Halfon, 1998) and 12.1 percent (Fedeyko and
Lollar, 2003) and for children under 18 years of age, 13 to 17 percent (Stein
and Silver, 2002). These population prevalence figures are from 30 percent
to almost 100 percent higher than the prevalence (9.05 percent) of school
age children, 6 to 21 years of age, who are served in special education based
on categorical assignment.

The variability of the estimates can be attributed to at least two sources:
how disability was defined and the grouping of children by age for analyses.
The noncategorical definition of Stein and colleagues focused on the identi-
fication of children for whom the consequences of a health condition mani-
fested as dependence on compensatory mechanisms, functional limitations
in activities, or an extensive need for services or care. The estimates pro-
vided by LaPlante and Carlson (1995) and Newacheck and Halfon (1998)
were based on the severity of limitation in the major activities of engaging
in play (children under 5 years of age) or attending school (children from 5
to 17 years of age) whereas the results provided by Fedeyko and Lollar
(2003) did not take degree of limitation into account.

The second source of variability contributing to an inadequate epidemi-
ology of childhood disability is inconsistency in the identification of age
groups for analysis. In the studies, described above, that used the NHIS
data sets, for example, data are reported for 13 different age groups.
LaPlante and Carlson (1995) report their findings by age group for children
under 5, 5 to 13, and 14 to 17 years of age and overall for those 5 through
17 years of age. In Newacheck and Halfon’s (1998) study, the age groups
are under 6, 6 to 11, and 12 to 17 years and overall for children under 18
years of age. Stein and Silver (1999) report their findings for the age groups
of under 3, 4 to 6, 7 to 11, and 12 years old and older and overall for
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children under 18 years of age. The combination of definitional differences
and the overlap of age groups across studies complicate the interpretation
and use of epidemiological studies of disability in children at a national
level.

Another issue contributing to problems in estimating disability in chil-
dren and youth is the lack of a common standard for naming and classify-
ing disabilities and chronic conditions. The approaches used to name and
classify disabilities in children vary as a function of the disciplines or the
agencies providing services to children. Thus, even though the nature of the
child’s disability or chronic condition is the same across different settings,
disciplines and agencies use different criteria and systems to define and
classify the child’s condition. In health and mental health settings, children
are assigned diagnoses on the basis of the definitions in ICD-9 and DSM-
IV-TR (First and Pincus, 2002). Increasingly, syndromes are also being used
to define children with disabilities in clinical as well as research contexts. In
educational settings, children with disabilities are assigned to 1 of 13 IDEA
categories that are based on underlying impairments. For children who are
under 18 years of age and who are in contact with the Social Security
System, eligibility for supplemental support is based on satisfying three
elements of the definition of disability: (1) a medically determinable physi-
cal or mental impairment (2) that results in marked and severe functional
limitations and (3) that has lasted or that is expected to last a year or to
result in death. Determination of whether the child’s condition satisfies the
definition of disability is based on the correspondence of the child’s mani-
fested problems with the conditions in the List of Impairments (SSA, 2005).

The List of Impairments constitutes a classification of functional limita-
tions as well as diagnosed diseases and disorders across 15 sections, ranging
from growth impairments to the immune system (SSA, 2005). A review of
the definitional approaches associated with these programs in health, edu-
cation, and social services reveals that although all approaches are based on
a medical model, there is no direct correspondence between the definitional
approaches and the definitions or the associated systems for the classifica-
tion of disabilities. As many of the children with disabilities and chronic
conditions will be in contact with all three of these settings, the lack of a
common standard and language of disability complicates the derivation of
data regarding needs and services. It also limits interdisciplinary and inter-
agency communication and planning of integrated services.

Inconsistency in the naming of identified populations is a fourth issue
characterizing current policy and practice related to children with disabili-
ties. At the broadest level this issue is reflected in the overlap of populations
described by the terms “disability” and “chronic conditions” in prevalence
studies. The premise that disability is chronic and often associated with an
observed or inferred underlying health condition is accepted. At issue is the
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fact that the terms chronic conditions and disability do differ (Aron et al.,
1996) and should be differentiated with reference to inclusion and exclu-
sion criteria.

The categories under IDEA illustrate the lack of consistent criteria for
defining disability. Under IDEA, disabilities are defined as conditions such
as mental retardation, hearing or vision impairment, learning disabilities,
autism, and traumatic brain injury; children having these conditions are
eligible for special education. With the exception of the category of devel-
opmental delay (available for use with children up to the age of 9 years), the
remaining categories require evidence that the child has “a condition.” The
criteria for documenting that a child has a condition, however, are not
based on a common dimension but vary from condition to condition. Thus,
the criteria for mental retardation are based on measured intelligence, for
traumatic brain injury the focus is on etiology, and for autism the focus is
on symptoms consistent with a diagnosis.

The criteria used to document learning disabilities in special education
have changed over time, with the criteria in the 2004 reauthorization of
IDEA reflecting a shift from the documentation of a significant discrepancy
between intelligence and achievement to evidence of significant limitations
in language use. A final illustration of inconsistencies in IDEA categories is
that of “other health impairment.” Although chronic disease conditions
meet the criteria for this category, it is not clear on what basis children with
problems of attention and activity (ADHD) are eligible for special educa-
tion under this category.

The issue of variable criteria for defining disability is also illustrated in
the List of Impairments (Part B) for disability evaluation under Social Secu-
rity. As noted earlier in this paper, the List of Impairments consists of 15
sections that encompass body systems, physical and mental disorders, as
well as a loss or limitations of function. The criteria for defining disability
differ depending on whether the identified condition is a disorder, a disease,
or limitations of function.

EMERGING ISSUES

As stated at the beginning of this paper, concerns about the definition,
measurement, and classification of disability in childhood are not new. The
broad issues raised in the project on the classification of children in 1975
are consistent with those now being faced three decades later. These issues
focused on the need for a comprehensive approach that includes the spec-
trum of disabling conditions, that recognizes the influence of environmental
factors on development and disablement (Verbrugge and Jette, 1994), and
that places emphasis on functioning rather than diagnoses as the basis for
defining disability (Lollar and Simeonsson, 2005). The review of concepts
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and models in this paper has illustrated a number of contributions that
support the use of such a comprehensive approach. The transactional model
has reinforced the significance of the child-environment interaction in de-
fining developmental outcomes. The concepts positing a continuum of out-
comes attributed to reproductive casualty, caretaking casualty, and CNS
dysfunction are consistent with childhood disability expressed as dimen-
sional rather than discrete entities. Furthermore, although the medical model
is still pervasive in defining disability through the use of health classifica-
tions (ICD-9 and DSM-IV) and disability categories (IDEA), there is a
growing reliance on the estimation of the prevalence of functional limita-
tions in national surveys. Although there is variability in the prevalence
data derived from such surveys, they illustrate the use of functional data in
estimating the prevalence of disability in childhood.

A central issue is the need for a comprehensive approach that is inclu-
sive of the manifestations of disability in children. The differentiation of
underlying health conditions from limitations in the performance of activi-
ties has increasingly been recognized as the basis for defining disability.
With the publication of the ICF, a framework and classification is available
for documenting disability (see discussion in Appendix B).  ICF draws on a
biopsychosocial framework in its portrayal of human function across the
dimensions of Body Structures and Function, Activities, and Participation
in life roles. Environmental Factors are recognized as having an ongoing
role in mediating a person’s performance of activities and participation in
major life areas. ICF formalizes the functional model of disability by defin-
ing the dimensions of universal, human characteristics, providing a stan-
dard taxonomy for the documentation of disability in terms of impairments
of function, activity limitations, and participation restrictions.

The content of the main volume of ICF, however, was not sufficiently
sensitive to the developmental aspects of functioning in children, particu-
larly young children (Simeonsson et al., 2003). A derived version of ICF for
children and youth (ICF-CY) has been under development, with publica-
tion expected by WHO in 2006. A primary focus in the development of the
ICF-CY has been content that captures the activities of the developing child
in the home, school, and community environments (Simeonsson et al.,
2003). This has been done by extending the coverage of the main ICF
volume through the expansion of content and the provision of increased
detail.

The person-environment focus of the transactional model of develop-
mental outcome (Sameroff and Chandler, 1975) is consistent with the
biopsychosocial perspective of ICF-CY, which emphasizes the ongoing in-
fluence of the environment on the child’s functioning. New codes in the
ICF-CY have been added for Body Functions and Structures, Activities,
Participation, and Environmental Factors to capture the growth and devel-
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opment of infants, toddlers, children, and adolescents. These new codes
represent significant areas of development and include sensory exploration,
self-regulation, symbolic and social play, communication, learning, and
meeting task demands.

The dimensional framework of ICF-CY offers a structure that can be
used to define disability in terms of functional limitations in children’s
performance of activities and participation in major life roles appropriate
for their age. Three applications of ICF-CY are proposed below to address
the issues on variability in defining childhood disability raised in this paper.

A first recommendation is that functional limitations be defined by the
IFC-CY domain of Activities and Participation. This would involve the
identification of a limited number of codes in a set that represent key
indicators of child functioning, such as communication, mobility, and learn-
ing. One or more codes from a given set could be used in surveys or in
screening or assessment instruments to ensure consistent measurement of
the particular indicator or area of functioning. This approach has been used
in medicine to generate core sets; however, the focus in these applications
has been to identify a limited set of codes associated with a specific disease
entity (Grill et al., 2005). In this proposed application for the documenta-
tion of disability in childhood, the focus is on core sets associated with
developmental indicators.

A second recommendation is to establish standard age groups for use in
the analysis and reporting of data to improve the comparability of preva-
lence estimates across different assessments. The age groups currently used
to report special education data (0 to 2, 3 to 5, 6 to 11, and 12 to 17 years
of age) are recommended for adoption as standards for all studies, as they
are (1) consistent with the stage divisions of developmental theories, (2)
compatible with the age groupings of existing programs and services for
children, and (3) already well established in education. Table C-2 illustrates
identification of potential ICF-CY codes by age groups for key indicators,
similar to those reported in the studies reviewed in this paper. In practice,
identification of best codes would require the selection on the basis of
research findings.

A third recommendation is that children’s health conditions be docu-
mented by codes from the domains of Body Functions and Body Structures.
This would avoid the heterogeneity of current classification practice in
which underlying health conditions are documented by syndromes, catego-
ries, or disease entities. The use of codes from ICF domains would promote
a standard basis for documentation as well as clarify the information pro-
vided by syndromes and diseases entities.

Related to the above recommendations for use of ICF codes in docu-
menting health conditions and functional limitations of children is the need
to use a common qualifier for the severity of disability across survey, clini-
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cal, and research applications. Although the variability found in current
prevalence data is no doubt attributable to different definitions used in
surveys and service reports, the use of a severity qualifier in some studies
and not others is also likely to be a significant source of variability. The
adoption of a common qualifier for severity is important to enhance the
comparability of data gathered in different surveys. It should also improve
correspondence of survey data with documentation provided in the context
of systems such as, health services, social security and special education.
Although this recommendation has been proposed in the context of the
ICF, its consideration is not contingent upon the use of the ICF but is
applicable for any form of documentation.

Another area of potential application is the use of the ICF-CY tax-
onomy for the alignment of content for a new generation of developmen-
tally appropriate instruments. Finally, ICF-CY may serve as a reference for
the identification of concise indicators for surveys (McDougall and Miller,
2003; Hutchison and Gordon, 2005).

Adoption of ICF-CY as the standard for defining and classifying disabil-
ity can serve as a unifying mechanism and a common language for the
provision of services for children and youth everywhere. In the continuing
effort to improve policy and practice on behalf of children with disabilities,
the admonition stated by Hobbs thirty years ago is still timely: “classification
is serious business. Classification can profoundly affect what happens to a
child. It can open doors to services and experiences the child needs to grow in
competence, to become a person sure of his worth, and appreciate the worth
of others, to live with zest and to know joy” (Hobbs, 1975b, p.1).
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Influence Disability?

Examining the Evidence
Julie J. Keysor*
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How the environment influences disability is a crucial clinical and
policy question. If facilitative environments decrease disability,
then policies and clinical interventions could be implemented to

support the environmental elements that are conducive to minimizing dis-
ability and optimizing participation in daily life activities. Recent concep-
tual frameworks of disability highlight the important role of the environ-
ment in the disablement process; that is, people are believed to interact with
their environments to produce disabilities (IOM, 1997; Teel et al., 1997).
Thus, the environment is identified as a contextual factor in the process of
disablement (Letts et al., 1994; Fougeyrollas, 1995; WHO, 2000). Yet,
there are many research questions that pertain to the proposed theoretical
frameworks. If the environment does influence disability, how does it do
so? Which environmental domains influence disability? Which facilitators
and barriers influence disability?

This paper addresses these questions by examining the empirical evi-
dence. First, recent environmental measurement approaches are reviewed

*Julie J. Keysor, Ph.D., P.T. Assistant Professor, Department of Physical Therapy and
Athletic Training, Sargent College of Health and Rehabilitative Sciences, Boston University.
This work was supported by National Institute on Disability and Rehabilitation Research
Grant H133B990005-01, National Institute of Child Health and Human Development Grant
5 K12 HD043444-02, and an Arthritis Foundation Arthritis Investigator Award. The analy-
ses and views presented in this workshop paper are those of the author and not necessarily
those of the Institute of Medicine Committee on Disability in America: A New Look.
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and critiqued. Second, the evidence on the environment-disability link among
adults with mobility limitations is examined. Third, challenges to this area of
research are discussed. A thorough review covering all areas of disability is
beyond the scope of this paper. Instead, the focus is on the environment-
disability link in adults with mobility limitations. Other important areas of
the environment-disability link among children and individuals with hearing,
visual, or learning impairments are not discussed here.

ENVIRONMENT MEASUREMENT APPROACHES

Researchers face several formidable challenges when they pursue envi-
ronmental assessments. The first challenge is conceptual. To study the com-
plex interplay between environmental factors and disability, researchers
need to know how to identify and measure the environmental factors that
are relevant to individuals. Fougeyrollas (1995) suggests that the organiza-
tion and context of society contain social, cultural, and physical dimen-
sions. Factors in these dimensions can become obstacles or supports to
individual functioning. The taxonomy of environmental factors of
Fougeyrollas and colleagues (1991) includes socioeconomic organization
(e.g., family structure, political systems, and economic systems), social roles
(e.g., law, values, and attitudes), nature (e.g., geography, climate, and time),
and development (e.g., architecture, land development, and technology).

The International Classification of Functioning, Disability and Health
(ICF), on the other hand, specifies five environmental domains: products
and technology; natural environment and human-made changes; support
and relationships; attitudes; and services, systems, and policies (WHO,
2000). The Craig Hospital Inventory of Environmental Factors (CHIEF)
assesses five domains that are similar to those used in the ICF taxonomy:
(1) attitudes and support, (2) services and assistance, (3) physical and archi-
tectural, (4) policies, and (5) work and school (Whiteneck et al., 2004c).
Shumway-Cook and colleagues (2002, 2003), in contrast, focus on the
physical domain of the environment and identify eight dimensions: (1)
temporal, (2) physical load, (3) terrain, (4) postural transitions, (5) dis-
tance, (6) density, (7) attentional demands, and (8) ambient conditions. To
date there is no consensus on which environmental domains or which
elements of the domains should be measured to study the importance of the
environment in the lives of people with disabilities.

The second challenge is one of measurement, with three general ap-
proaches currently being used. The first approach assesses an individual’s
perceptions of the degree to which environmental factors influence his or
her participation in daily life. Four instruments assess the environment in
this manner: (1) CHIEF (Whiteneck et al., 2004c); (2) the Measure of the
Quality of the Environment (Fougeyrollas et al., 1997); (3) the Facilitators
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and Barriers to Participation for People with Mobility Impairments and
Limitations (Gray et al., 2005); and (4) Fange and Iwarsson’s (1999) self-
assessment of the physical housing environment.

CHIEF is a 24-item self-report instrument that assesses the frequency
with which people encounter environmental barriers related to attitudes
and support, services and assistance, physical and architectural domains,
policies, and work and school and the impact of each environmental factor
on daily life, as perceived by the individual (Whiteneck et al., 2004c). The
respondents are asked to indicate how often various barriers in the environ-
ment have been a problem over the past 12 months. If environmental
factors have been a problem, the respondents are asked to indicate whether
the factor has been a big or a little problem. The reliability and validity of
the instrument are acceptable for measurement of the effects of all domains.

The Measure of the Quality of the Environment is a 72-item self-report
instrument that assesses the extent to which various barriers and facilitators
of the environment influence peoples’ daily lives in six domains: (1) support
and the attitudes of family and friends; (2) income, job, and income secu-
rity; (3) governmental and public services; (4) the physical environment and
accessibility; (5) technology; and (6) equal opportunity and political direc-
tions (Fougeyrollas et al., 1997).

The Facilitators and Barriers to Participation for People with Mobility
Impairments and Limitations is also a self-report instrument that assesses
the perceived accessibility of elements of the home and community environ-
ments (Gray et al., 2005). Fange and Iwarsson (1999) take a similar ap-
proach in their recently developed self-report assessment of the physical
housing environment. The 31-item instrument assesses eight dimensions of
the physical environment, including (1) overall satisfaction with housing
conditions, (2) suitability, (3) security and safety, (4) importance, (5) pri-
vacy, (6) social contacts, (7) flexibility, and (8) accessibility. The reliability
and content validity of the instrument are acceptable (Fange and Iwarsson,
1999).

Instruments like those reviewed above are important for identifying
relevant environmental domains as well as important barriers and facilita-
tors. However, a perception of an environmental impact is not direct evi-
dence of its actual influence on a person’s level of participation. A person’s
perception of the impact that the environment has on his or her participa-
tion may be strongly correlated with his or her participation, thereby result-
ing in inflated measures of effect. Thus, measurement of a person’s percep-
tion of environmental barriers does not allow the researcher to examine
empirically whether the presence or the absence of such a factor in a person’s
environment is directly associated with variation in a person’s level of
participation. A more direct measure of the actual environment is needed.
To examine how environmental factors affect peoples’ involvement in daily
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activities, the extent to which a person’s environment contains elements
that could facilitate or restrict participation needs to be characterized and
correlated with the level of disability.

Two approaches described in the current literature attempt to charac-
terize the elements of people’s environments. One approach, developed by
Shumway-Cook and colleagues (Shumway-Cook et al., 2003), assesses the
extent to which people avoid and encounter barriers and facilitators in the
physical environment by using the self-report Environmental Components
of Mobility Questionnaire. The questionnaire assesses eight dimensions of
the physical environment: (1) temporal, (2) physical load, (3) terrain, (4)
postural transitions, (5) distance, (6) density, (7) attentional demands, and
(8) ambient conditions. Shumway-Cook and colleagues’ self-report ap-
proach has been shown to be reliable (Shumway-Cook et al., 2003); how-
ever, the limitation of this approach is that asking people to ascertain the
extent to which they avoid or encounter barriers may not necessarily corre-
spond to the factors that are in their environments. For example, if some-
one with mobility limitations is unable to negotiate stairs, he or she may
state that he or she avoids stairs, but the person’s environment may not
have stairs. In addition, whether people avoid aspects of their environment
is likely to be confounded by function; people will avoid stairs if they are
unable to negotiate stairs.

Shumway-Cook and colleagues developed an observational approach
that corresponds to the Environmental Components of Mobility Question-
naire in which specific factors of the environment comprising the physical
domain are assessed independently of a person’s level of participation
(Shumway-Cook et al., 2002). The administration of the measure involves
a structured observational encounter between a researcher and a partici-
pant; that is, a researcher observes and videotapes the participant as he or
she performs community mobility activities, such as going to a grocery
store or seeing a health care provider. Although this approach provides the
investigator with an independent assessment of environmental factors, the
limitations are the protocol’s cost and the time that it takes to administer it.
Although it has attractive features, the protocol of Shumway-Cook et al. is
not feasible in large-scale field studies, in which feasibility, study costs, and
participant burden are paramount concerns.

Another means of characterization of the environment is description of
the actual elements of the environment. This measurement approach is
taken by Keysor and colleagues (2005) in the Home and Community Envi-
ronment (HACE) instrument. HACE is a 36-item instrument that assesses
barriers and facilitators in six conceptual domains: (1) home mobility, (2)
community mobility, (3) basic mobility devices, (4) communication devices,
(5) transportation factors, and (6) attitudes (Keysor et al., 2005). The home
mobility domain assesses the extent to which people have barriers in the

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


92 APPENDIX D

home, such as the number of steps at the main entrance or the number of
stairs inside the home. Facilitators are also assessed, including ramps, eleva-
tors, and chairlifts. The community mobility domain assesses the extent to
which a person’s community has barriers such as uneven sidewalks and
curbs without curb cuts. Basic mobility devices, communication devices,
and transportation facilitators are assessed to indicate whether the respon-
dent has a mobility or communication device and the type of transporta-
tion, irrespective of its use. Reliability was acceptable for all subscales. This
approach allows the person to characterize the environment irrespective of
his or her level of participation or functional ability. The investigators
found, however, that participants were unable to characterize environmen-
tal domains related to policies and services. Thus, it is questionable whether
participants can validly characterize the availability of services and policies
for individuals with limitations in daily activities, which is a potential limi-
tation to this assessment approach.

Taking a similar approach of characterizing the environment but focus-
ing on the home environment, Freedman and Agree (2005) report on a new
instrument that can be used to assess the “existence,” “acquisition,” and
“use” of environmental modifications and assistive technologies. The self-
report survey covers five general areas: (1) the home environment, (2)
mobility and other devices, (3) the effectiveness of features and devices, (4)
the presence of computers and telephones, and (5) residual activity of daily
living and instrumental activity of daily living. The reliability and validity
of the instrument are acceptable (Freedman and Agree, 2005). The Enabler
is another instrument that characterizes the environment irrespective of the
level of function (Iwarsson, 1997). This instrument is completed by a trained
professional. The level of functional impairment and the presence of barri-
ers in the home and community environment are assessed, and a combined
score indicates the degree of accessibility problems.

In summary, a new generation of instruments that can be used to assess
the environment has been developed over the past several years. Research-
ers appear to take three general approaches, with each approach having
strengths and weaknesses (Table D-1).

THE EVIDENCE: THE DISABILITY-ENVIRONMENT LINK

Medline and the Cumulative Index of Nursing and Allied Health Lit-
erature were reviewed to identify research articles examining the environ-
ment-disability link among adults with mobility limitations. “Environ-
ment,” “environmental,” “technology,” and “device” were referenced to
title searches and cross-referenced with the terms “disability,” “disable-
ment,” “handicap,” and “participation.” Research articles pertaining to
the role of the environment on disability among adults with mobility limita-
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tions, including stroke, arthritis, spinal cord injuries, and general aging,
were reviewed.

Several studies show that individuals with mobility limitations report
the presence of barriers and facilitators in their environment that restrict
participation. Barriers are reported in the built environment domain, as
well as in the domains of social attitudes, social institutions, cultural norms,
and technology (Meyers et al., 2002; Noreau et al., 2002; Gray et al., 2003;
Whiteneck et al., 2004a). On the other hand, individuals with mobility
limitations report that important facilitators in the environment are the
positive attitudes of individuals in the community; social support; and the
availability of technology, devices, and products and accessible transporta-
tion (Meyers et al., 2002; Noreau et al., 2002; Gray et al., 2003).

Individuals with mobility limitations may also avoid physical barriers
in the community. Shumway-Cook and colleagues (2003) showed that
people with mobility limitations were more likely to report that they avoided
long-distance ambulation, crossing streets with traffic lights, crossing busy
streets, using stairs and escalators, walking on curbs or uneven surfaces,
and going out in icy conditions. There were no differences between indi-
viduals with mobility limitations and individuals without mobility limita-
tions in the rates of going outside when it was dark, snowing, very hot or
cold, wet or noisy. However, when actual behavior was observed, there
were fewer differences between individuals with mobility limitations and
those without (Shumway-Cook et al., 2002). Individuals with mobility
limitations were more likely than age-matched individuals without mobility
limitations to use the elevator and were less likely to ascend two flights of
stairs or walk on uneven surfaces. However, there were no differences
between the two groups in the average distance walked; the rate of crossing
streets with traffic lights; or the temperature, light conditions, and level of
precipitation during a walk.

Although this descriptive approach shows that people with mobility
limitations do perceive that aspects of their environment limit or enhance
their participation, it does not provide strong evidence showing how the
environment influences disability. To address this question, the environ-
ment needs to be correlated with measures of disability. Surprisingly, only a
few published studies have assessed the effects of the environment on dis-
ability outcomes. The few studies that have been published in the literature
are reviewed below.

Three studies of adults with mobility limitations showed a small but
significant association of the environment on disability. Whiteneck and
colleagues (2004a), in a large population-based study of 2,726 individuals
with spinal cord injuries, correlated the results obtained with CHIEF envi-
ronment scales with measures of participation and life satisfaction. The
CHIEF environment scales (i.e., physical-structural, services-assistance, and

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


HOW DOES THE ENVIRONMENT INFLUENCE DISABILITY? 95

attitudinal-support) showed a small but significant association with the
total Craig Handicap Assessment and Reporting Technique (CHART) score,
although the CHIEF environment scales accounted for only 4 percent of the
variance in participation. Demographics, injury-related factors, and activity
limitations each accounted for approximately 20 percent of the variance in
participation. Similar patterns emerged when the findings obtained with the
individual CHIEF subscales were correlated with those obtained with the
CHART subscales. Physical and structural barriers were weakly correlated
with physical independence, mobility, and occupation; services and assis-
tance were weekly associated with physical independence, cognitive inde-
pendence, mobility, occupation, and social integration; and the attitudinal
domain and support were associated with physical independence and cog-
nitive independence. The CHIEF subscales were more strongly associated
with life satisfaction, accounting for approximately 10 percent of the vari-
ance in life satisfaction.

Similar findings have been reported in other studies (Badley et al.,
1998; Rochette et al., 2001). Badley and colleagues (1998), in a cross-
sectional population-based study of 16,017 individuals with self-reported,
arthritis-associated disability, reported that modifications to the kitchen
were associated with less dependence in external household activities and
domestic activities of daily living, whereas a modified bathroom, as well as
a cane and other moving aids, was associated with more disability in do-
mestic and personal care activities of daily living. The environmental fac-
tors explained 8 percent of the variance in dependence in daily activities
(i.e., disability), with functional limitation explaining more than 40 percent
of the variance in disability. However, the combination of functional limi-
tation and environmental barriers explained a larger amount of the vari-
ance in disability than the combination of functional impairment and per-
sonal or sensory factors. In a cross-sectional study of 51 stroke patients
selected from a rehabilitation unit, Rochette and colleagues (2001) showed
that environmental barriers explained 6 percent of the variance in disabil-
ity, as measured by the Assessment of Life Habits.

One study showed that individuals with spinal cord injuries believed that
the biggest factor limiting their daily life activities was related to technology.
In a cross-sectional study of 70 individuals with spinal cord injuries who used
a wheelchair, Chaves and colleagues (2004) found that limitation due to
one’s wheelchair was most strongly correlated with perceived participation
limitations, followed by the environment and physical impairments.

Stronger evidence on the impact of the environment on disability will
come from prospective studies. No published prospective studies met the
search criteria established for this paper. However, the author and col-
leagues recently conducted a 12-month longitudinal study of adults who
were discharged from the acute-care hospital setting with a diagnosis of
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neurological disorder, lower-extremity orthopedic trauma, or medically
complex conditions (Jette et al., in press). Data for 345 participants who
completed 1-month and 6-month interviews were analyzed to examine
the impact that the environment had on disability. HACE was used to
assess home and environmental barriers and facilitators (Keysor et al.,
2005), the Medical Outcomes Study-Social Support was used to assess
social support (Sherbourne and Stewart, 1991), and the Participation
Measure for Post-Acute Care was used to measure disability (Gandek et
al., in press). In multivariate analyses that adjusted for age, sex, educa-
tional attainment, race, disease severity, physical and mobility activities,
and applied cognition, it was found that at 1 month greater numbers of
community mobility barriers were statistically significantly associated
with more community disability, with transportation facilitators ap-
proaching statistical significance. On the other hand, more home mobil-
ity barriers were associated with less social and home participation,
whereas more community barriers, more mobility technology facilita-
tors, and more social support were associated with more social and
home participation. With the exception of social support, however, en-
vironmental barriers and facilitators were not predictive of community
participation and social and home participation at 6 months (Keysor et
al., submitted for publication).

The strongest evidence of the environment-disability link comes from
an 18-month prospective randomized controlled trial conducted by Mann
and colleagues (1999). One hundred four community-dwelling elderly
people were randomized either to a treatment group that received resources
for assistive technology (e.g., a walker or a wheelchair) or environmental
modifications (e.g., the addition of ramps or the removal of scatter rugs)
that were evaluated as being necessary by trained clinicians or to a control
group of individuals who received the usual care for their conditions. There
were no differences in disability between the treatment and the control
groups, as measured by CHART. However, the treatment group had sig-
nificantly less decline in function over the 18-month period and lower
health care costs related to institutionalized care.

On the other hand, Whiteneck and colleagues (2004b), in a study of 73
individuals with traumatic brain injuries, found that the environment was
an important determinant of participation. Transportation, the surround-
ings, government policies, attitudes, and the natural environment were per-
ceived to have the most impact on people’s lives. The total CHIEF score and
the subscales of attitudes and services, which represent the impacts of envi-
ronmental barriers, were associated with more disability, as measured by
the overall CHART score. More physical and policy barriers, as measured
by two subscales of CHIEF, were associated with the mobility and occupa-
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tion subscales of CHART. More barriers in attitudes and services were
associated with less cognitive independence.

SUMMARY AND CRITIQUE OF CURRENT EMPIRICAL EVIDENCE

Research on how the environment influences disability has been lim-
ited. The majority of studies have small sample sizes; and many studies
draw samples from a convenience clinical population, thereby limiting the
generalizability of the findings of the studies. The study designs are cross-
sectional, thereby limiting the causal inferences of the effects of the environ-
ment on restricting or enhancing participation that can be made. Lastly, the
majority of study samples comprise individuals whose primary mode of
locomotion is a wheelchair, so little or nothing is known about the impact
of the environment on other populations.

The studies that have been published have provided evidence that
individuals with mobility limitations perceive that particular barriers and
facilitators of the environment—particularly in the physical and social
domains—restrict or enhance their participation in life activities. In addi-
tion, individuals with mobility limitations seem to avoid physical barriers
in the community, although their actual behavior patterns may differ
from self-reported perceptions.

Despite the findings that people with mobility limitations report the
presence of barriers in their environment, it is not clear how the environment
influences disability. A few studies have reported a small association of the
environment with disability, but this explains less than 10 percent of the
variance in disability (Badley et al., 1998; Rochette et al., 2001; Whiteneck et
al., 2004a). On the other hand, one study of individuals with traumatic brain
injuries showed a stronger association of the environment with disability
(Whiteneck et al., 2004b), a finding that could suggest that the environment-
disability link could be dependent on the specific type of disability.

FUTURE CHALLENGES

Researchers in the field of environment-disability face several chal-
lenges in the upcoming years. The first challenge pertains to measurement.
Further work is needed on conceptualizing the domains of the environment
that are relevant to disability as well as what elements of each domain need
to be assessed—particularly in relation to the social, political, and attitudi-
nal domains of the environment. Additional work is also needed to illumi-
nate the best measurement approach for assessment of the environment in a
manner that can be used to examine whether and how the environment
influences disability. Does assessment of the perceived impact of the envi-
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ronment bias associations with participation; that is, is the perceived im-
pact of the environment artificially correlated with participation? Is ascer-
tainment of characteristics of the environment irrespective of disability a
better approach to examination of the impact of the environment on dis-
ability? On the other hand, as Fange and Iwarsson (1999) advocate, should
both approaches be used? Can participants reliably self-report characteris-
tics of their environment? Are the measures valid? Lastly, can the diverse
domains of the environment be assessed in a parsimonious manner to mini-
mize respondent burden?

The second challenge pertains to disentangling the causal relationship
of the environment on disability. The evidence to date shows that some
environments that are more facilitative are associated with less disability,
whereas other environments that are facilitative are associated with more
disability. This finding may reflect a human adaptation process, with people
modifying their environment because of their health status. It is likely that
people adapt to their environment—i.e., they change how they accomplish
activities.  In addition, people may adapt or change their environment to
meet their needs. This element of human adaptation poses particular chal-
lenges for understanding how the environment influences disability. Pro-
spective longitudinal studies are needed to develop evidence of whether the
changes in the baseline environment are related to changes in disability.
Experimental clinical trials will also provide evidence of whether the ma-
nipulation of various aspects of the environment influences disability.

The third and perhaps the most important challenge will be to imple-
ment complex analytical approaches in study designs. Disability theoretical
frameworks posit that disability is the result of disease-specific person-level
factors and the environment in which a person lives, that is, the interaction
of the person within his or her environment. Studies to date have focused
on assessment of the direct impact of the environment on disability and
have not examined statistical interaction effects. Perhaps there is a certain
threshold of functional limitation in combination with a certain type of
restrictive environment that is conducive to greater disability. For example,
people who are able to walk one or two blocks may be more strongly
affected by restrictive communities than people who are able to walk sev-
eral blocks. On the other hand, perhaps people with a combination of
cognitive and physical impairments will be more adversely affected by re-
strictive environments than people with physical impairments alone. Large
sample sizes and complex analytical strategies will be needed to assess
interactive effects, and this could be imperative to understanding how the
environment influences disability.

Lastly, the role of the environment on disability is likely to be quite
complex, and important factors may need to be taken into consideration
that are not clearly articulated in the current environment-disability litera-
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ture. First, the role of behavioral factors in the person-environment interac-
tion may be imperative. Do people adapt to barriers and remain active in
their lives? Does one’s ability to resolve the barriers and advocate for his or
her needs mediate the relationship between restrictive environments and
disability? Second, is disability the optimal outcome in the examination of
person-environment interactions? Is the environment a determinant of dis-
ability, or does the environment influence other outcomes, such as satisfac-
tion and quality of life, as some evidence suggests (Richards et al., 1999;
Whiteneck et al., 2004a)?
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Late-Life Disability Trends:
An Overview of Current Evidence

Vicki A. Freedman*

Afundamental question in population aging research has been
whether mortality declines in late life have been accompanied by a
compression or an expansion of periods of morbidity and disability1–3.

Gruenberg’s theory2 portends pandemic increases in chronic disease and
disability, whereas Fries1 suggested that as morbidity onset is postponed
and more adults reach the limit to human life, aggregate declines will occur.
Manton3 proposed a third perspective, in which declines in mortality yield
increases in the prevalence of chronic diseases whose rates of progression
are slowed; hence, he predicts declines in the severity of disease and conse-
quent disability even with increases in the prevalence of chronic disease.
The competing theories have implications not only for the disability path-
ways at the end of life but also for trends in cross-sectional snapshots of the
prevalence of disability among older Americans.

Numerous studies exploring late-life disability trends in the United
States have been published over the last decade or so, sometimes with
conflicting results4,5. Central to this debate are critical conceptual distinc-

*Vicki A. Freedman, Ph.D., Professor, Department of Health Systems and Policy, Univer-
sity of Medicine and Dentistry of the New Jersey, School of Public Health. This summary
draws extensively upon collaborative efforts with Linda Martin of the Institute of Medicine
and Robert Schoeni of the University of Michigan. Support for this paper was provided by
National Institute on Aging Grant NIA R01AG021516. The analyses and views expressed are
those of the author and do not necessarily represent those of the author’s affiliation, the
funding agency, or the Institute of Medicine Committee on Disability in America: A New
Look.
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tions and measurement issues. No studies thus far have tracked trends in
late-life participation in society. Instead, most studies measure difficulty or
the use of help with daily activities (related either to personal care or to
living independently). Recent studies have also highlighted disparities in
trends across demographic and socioeconomic groups6–8.

Since these theories of population aging have been proposed, under-
standing of disability has evolved from a classic medical model, which
attributes disability to underlying chronic conditions and impairments, to
one that recognizes the fundamentally social and environmental compo-
nents of disability9,10. As such, recent hypotheses as to the reasons for late-
life disability trends have included the influence of chronic disease trends
and related medical care; shifts in underlying physical, cognitive, and sen-
sory functioning; changes to the environment, such as technological aids
and rehabilitation technologies; and demographic shifts. This paper reviews
the most recent evidence on trends in late-life disability in the United States,
disparities therein, and current understanding of the reasons for those
trends.

TRENDS IN LATE-LIFE DISABILITY

Studies of the 1960s and 1970s suggested that longer life implied wors-
ening health, as measured by increases in self-reported disability and chronic
disease11,12. Some have questioned whether these increases were due to
changing social forces during the period that made reports of disability
more acceptable13.

The evidence for the 1980s and early 1990s was mixed, with Manton
and colleagues reporting large declines in disability14,15 and Crimmins and
colleagues concluding that there was no clear ongoing trend16. At the re-
quest of the National Institute on Aging, the Committee on National Statis-
tics of the National Research Council held a workshop to review the data
and methods used to determine trends in disability at older ages17. The
workshop report concluded that there had been modest declines in the
proportion of older people with limitations in instrumental activities of
daily living (IADLs) but inconsistencies across surveys in trends in activities
of daily living (ADLs).

In the decade since that workshop more than a dozen studies have
focused on late-life disability trends. A recent review4 highlighted method-
ological considerations in the comparison of trends in prevalence across
surveys and reported findings for a range of outcomes, including physical,
cognitive, and sensory limitations as well as ADL and IADL disabilities.
The authors found that of the 16 studies identified, 8 unique surveys were
analyzed: for the purposes of trend analysis, 2 were rated as good, 4 were
rated as fair, 1 was rated as poor, and 1 was rated as mixed (fair or poor,
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depending on the outcome). Studies rated fair or good consistently showed
substantial declines in IADL disability. For example, evidence from the
National Health Interview Survey (NHIS) suggests that between 1982 and
2004 there has been a 6 percentage point decline in the population ages 70
years and older needing help with only routine care (but not personal care)
activities such as shopping, preparing meals, and managing money, some-
times called IADLs (Figure E-1). Subsequent analysis of data from the
National Long Term Care Survey (NLTCS) suggested that declines in three
IADL activities—managing money, shopping for groceries, and doing laun-
dry—were notably large from 1984 to 1999; however, among those report-
ing an ADL or an IADL disability, the severity of disability increased over
time18.

At the time that the review was published, there remained disagreement
about whether or not there had been a decline in the proportion of older
Americans with difficulty with self-care activities, such as bathing, dressing,
toileting, and walking around inside, sometimes called ADLs. The answer
was sorted out by a technical working group that analyzed five national
surveys conducted from the early 1980s through 200119. The 12-person
panel prepared estimates using identical methodologies and investigated
sources of the inconsistencies among the population ages 70 years and
older. The panel found during the middle and late 1990s consistent declines
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FIGURE E-1  Percentage of the community-based population ages 70 years and
older reporting need for help with personal care or only routine care activities,
1982 to 2004. ADL=Needs help with personal care activities such as eating, bath-
ing, dressing, or getting around the home. IADL only=Needs help only with routine
needs, such as everyday household chores, doing necessary business, shopping, or
getting around for other purposes.
SOURCE:  Analysis of the 1982–2004 National Health Interview Survey.
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on the order of 1 to 2.5 percent per year for two commonly used measures
in the disability literature: difficulty with daily activities and help with daily
activities. Mixed evidence was found for a third measure: use of help or
equipment with daily activities. In comparing findings across surveys, the
panel found that time period, definition of disability, treatment of the
institutional population, and standardization of results by age were impor-
tant considerations.

Trends in disability incidence have been much more difficult to charac-
terize, in part because such estimates ideally involve equally spaced and
relatively narrow time intervals20. Largely because of data constraints, only
three studies to date have focused on trends in disability incidence rates in
the United States14,16,21. Using different data and estimation strategies, all
three studies show declines in the incidence of disabilities; two of the three
suggest that rates of recovery have also declined14,21.

DISPARITIES IN DISABILITY TRENDS

Although the literature on late-life health is relatively large and grow-
ing, relatively few studies have focused explicitly on disparities in trends for
major demographic and socioeconomic groups. Comparisons across stud-
ies are complicated by several factors. First, with few exceptions6–8 statisti-
cal tests of disparities in trends have been omitted. Second, in some cases
conclusions are dependent on whether the disparity is measured in terms of
differences in differences (e.g., Group 1 declined x percentage points more
than Group 2) or in relative terms (e.g., the gap between Group 1 and
Group 2 doubled from x percent to 2x percent). Third, demographic and
socioeconomic groups and measures of disability and functioning vary
widely across studies. A recent review4 concluded that evidence on dispari-
ties in trends by race, education, sex, and age is limited and mixed, with no
consensus yet emerging.

Racial disparities in late-life disability trends have received the most
attention in the literature, with inconsistent results. For example, using data
from the NLTCS, researchers found increasing racial disparities in the preva-
lence of chronic ADL or IADL disabilities during the 1980s and diminish-
ing disparities during the 1990s22,23. Three studies of the NHIS (from 1982
to 1996 and from 1982 to 2002)6–8 found no statistically significant changes
in the relative gap between minorities and whites; however, there appears
to have been a slight narrowing of the absolute size of the gap7.

Reports of disparities in trends by education level have been more
consistent. Declines in disability have been larger for those with more than
a high school education6–8,24. For example, using data from the 1982 to
2002 NHIS, Schoeni and colleagues6 found that older people with the least
education (0 to 8 years) showed virtually no improvement in ADL or IADL
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disabilities, whereas those with 16 or more years of education experienced
significant declines. Focusing on ADL disabilities, the authors found signifi-
cant increases for the group with the least education and relatively flat
trends for those with 16 or more years of education. Consequently, the
socioeconomic gap in disability, which favored the more educated group in
1982, became much larger between 1982 and 2002 both in absolute terms
and in relative terms7. However, findings for trends in cognitive functioning
showed the reverse pattern with respect to education, with larger improve-
ments among those with less than a high school education25.

Conflicting evidence also exists with respect to disparities by other
demographic characteristics. Sex differences in disability and functioning
trends have been reported in one instance24 but not in others 7,8,25,26. With
respect to age group, findings from the Survey of Income and Program
Participation (SIPP) suggest that the largest absolute improvements in func-
tioning between 1984 and 1993 occurred for the oldest old, but relative
improvements were largest for those ages 50 to 64 years. In contrast, focus-
ing on those ages 70 years and older in the NHIS, there appeared to be no
statistically significant differences in disability trends by 10-year age groups
from 1982 to 19968. This finding appears to be sensitive to model specifica-
tion, however. Further analysis of the NHIS data finds little change in the
simple difference in the need for help with ADLs or IADLs across age
groups, but the relative difference increased substantially, resulting in a
widening relative gap7. That is, the rate in 1982 was roughly 200 percent
higher for people ages 85 years and older than for people ages 70 to 74
years (a 32 percentage point gap), and this increased to nearly 400 percent
by 2002.

Other important demographic factors have received little consideration
in terms of whether gaps are widening or narrowing. For example, al-
though nativity has been linked to mortality and health outcomes27,28, late-
life health trends have not been examined by place of birth. Furthermore,
little evidence exists regarding disparities with respect to marital status,
occupation, and wealth. Disparities by income quartiles have recently been
investigated7, with gaps for the first and fourth income quartiles following
a pattern similar to that of education.

EVIDENCE ON WHY LATE-LIFE DISABILITY IS DECLINING

In part because of data limitations, thus far only limited research on
possible explanations for these trends in late-life disability has been con-
ducted. Four distinct realms have been explored to date: demographic and
socioeconomic shifts; changes in chronic disease and related treatments;
trends in underlying physical, cognitive, and sensory functioning; and envi-
ronmental changes, particularly growth in the use of assistive devices. Re-
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search to date suggests that the decline is likely the result of a combination
of factors and not any single underlying trend.

The improvement has been attributed in part to the shifting demo-
graphic and socioeconomic composition of the elderly population. Nota-
bly, the elderly as a group are much better educated today than they were in
the mid-1980s; and such a change accounts for a substantial portion—but
not all—of the decline in limitations29. The relationship between education
and late-life functioning is complex and involves numerous indirect causal
pathways. Education, along with other socioeconomic, demographic, and
cultural factors, may, for example, influence the risk of disease, injury, and
impairment by influencing access to health care throughout life, preventive
care, occupational history, social standing (and the consequent stress and
environmental exposures), and risk-taking behaviors. More educated people
may have a greater ability to marshal resources to optimize their health
outcomes and may more easily navigate the health care system, particularly
in a managed care setting, in which referrals are needed for specialty care.
Moreover, education may affect whether functional deficits result in dis-
ability through its influence on assistive device use and the environment.
One analysis suggests that impending increases in education levels will
continue to contribute to improvements in late-life functioning, albeit at a
reduced rate29.

Some evidence also suggests that the extent to which some chronic
conditions are expressed in terms of disability may have been ameliorated
in recent decades, in particular, for arthritis26 and cardiovascular diseases30,
even as the prevalence of many of those conditions has increased in the
older population5,24,26. It could be that earlier diagnosis and better manage-
ment of such conditions has led to lower reported rates of disabilities;
however, one investigation of the role of medication use in recent declines
among the pre-retirement-age population did not demonstrate a link31, and
an investigation of medical procedures for cardiovascular disease provided
only weak evidence 30.

A third area of focus has been on trends in underlying physical, cogni-
tive, and sensory functioning. Physical functioning, most often measured
with Nagi’s functional limitations (difficulty with body movements such as
reaching, bending, and lifting)32, has shown consistently large declines4.
For example, one of the only studies of its kind, a comparison of records
from white Union Army veterans in 1910 with data for a sample of white
men in the 1990s, suggested large declines in functional limitations (diffi-
culty bending and walking)33. Analysis of data from SIPP34 suggested sub-
stantial declines in the prevalence of difficulty with climbing stairs, lifting
and carrying, and walking three blocks among older Americans between
1984 and 1993. Similar findings were evident from the 1984 and 1994–
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1995 Supplements on Aging to the NHIS26 and in additional analysis of the
SIPP through 199935.

Evidence regarding trends in cognitive function among the elderly popu-
lation is not as well developed, but one analysis of the Health and Retire-
ment Study shows that from 1993 to 1998 the proportion of the population
age 70 years and older who were severely cognitively impaired declined
from 5.8 to 3.8 percent25. More recent analyses through 2000 suggest that
some of this improvement may be due to methodological biases36; however,
analyses based on the National Long Term Care Survey37–39 also show
declines in the prevalence of dementia among older Americans between
1982 and 1999.

The results with respect to sensory functioning are somewhat mixed.
Analysis of Union Army records suggests that large declines in blindness
and deafness have occurred over the century33. Analysis of SIPP data sug-
gests substantial declines from 1984 to 1993 in the percentage of older
Americans with difficulty seeing34 and in the percentage with difficulty
seeing or hearing through 199935. Evidence from the Supplements on Aging
to NHIS, however, shows that the rates of blindness, deafness, and hearing
impairment remained constant between 1984 and 199540.

A final avenue of inquiry has focused on the role of assistive technology
in disability trends. Assistive technologies are devices used to increase,
maintain, or improve functional capabilities and include both portable aids,
such as canes and walkers, and modifications to the environment, such as
grab bars and ramps. As first reported a decade ago41, shifts have been
occurring in the forms of assistance provided to help people cope with
disability in late life. In that study, between 1982 and 1989, equipment use
without personal assistance increased among older people with mild chronic
impairments and equipment use as a supplement to personal assistance
increased among those with severe chronic impairments.  During the same
period, reliance on personal care without any supplemental equipment de-
clined.  The trend toward the use of equipment as a sole form of assistance
with daily activities continued through the 1990s18,19,42,43). Estimates from
six national surveys conducted over the period spanning 1999 to 2002
suggest that approximately 14 to 18 percent of the U.S. population age 65
or older uses assistive devices—most often, devices for mobility (canes,
walkers) and bathing (grab bars, bath seats, railings)44, although socioeco-
nomic gaps that favor more advantaged groups persist 45. A recent study
decomposed the declines between 1992 and 2001 in the number of older
people receiving help with ADLs into the contributions of demographic
shifts, declines in underlying difficulty, and shifts toward the use of assistive
technology. In that study, declines in underlying difficulty were most im-
portant, but shifts toward the use of assistive technology explained a sub-
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stantial portion of the decline, helping to offset increases resulting from
population growth and aging43.

On a related note, some researchers have attributed declines in IADL
disabilities to the increased availability of modern conveniences. For ex-
ample, older Americans no longer have to go to the store to shop or to the
bank to manage money, and many more have microwave ovens to facilitate
cooking18. Moreover, many more seniors are living in supportive living
environments that provide assistance with these tasks, such as continuing-
care retirement communities, assisted living facilities, and other retirement
communities.

SUMMARY AND FUTURE STEPS

In sum, much of the research performed thus far suggests that improve-
ments in late-life functioning and disability have occurred over the past few
decades. Declines have been concentrated in activities central to living inde-
pendently: shopping, managing money, and doing laundry. Much smaller
declines in difficulty with and the use of help with self-care activities have
been observed. Despite these overall improvements, gaps by race have re-
mained steady and gaps by socioeconomic status have widened.

The causes of these trends are not completely understood, although
some results suggest that a combination of factors may be at work. In-
creases in educational attainment appear to be important, but these
increases will not continue at the rates observed over the past two decades.
A number of common chronic conditions appear to be less debilitating, and
underlying physical functioning has improved. At least some of the declines
in the use of help appear to be offset by increases in the use of assistive
technologies. Still, there are a number of unanswered questions about the
trends. For example, researchers have yet to sort out the role of medical
care, the relative contributions of improvements in underlying functioning
versus changes in the environment, the relative importance of late-life fac-
tors versus factors earlier in life, and changes in perceptions about the
meaning of disability. More research in this area is clearly needed.

A number of data challenges will continue to complicate this area of
inquiry. Much effort has gone into reconciling differences in trends across
national surveys, which vary in their designs and the techniques that they
use to measure late-life disability. Recently, attention has been given to
ways to incorporate new measurement techniques into national surveys to
enhance understanding of late-life trends46. The standardization of disabil-
ity measures, for example, through the use of vignettes, may promote com-
parisons across surveys and across groups within surveys. The addition of
measures of underlying functioning (assessed through performance mea-
sures), the environment (including assistive technologies), and participation
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or engagement may facilitate a more refined understanding of the shifts in
population-level disability trends. Sorting out the roles of factors earlier in
life may require panel surveys that start earlier in life. Inclusion of a stan-
dardized core set of disability measures that apply across all ages, as well as
life course-specific measures, also may prove useful.

Looking forward, there is debate about the implications of these trends
for public and private expenditures18,47-49. Some researchers are optimistic
that the declines in rates of late-life disability will ultimately lead to (all else
being equal) lower medical costs; others are dubious about whether de-
clines will ultimately lead to savings. Whether declines in late-life disability
will continue into the future is unclear, given, for example, the impending
increases in rates of obesity50 and related chronic conditions and the slow-
ing increases in educational attainment30.

Indeed, the impending growth of the older population suggests that it
will be important to continue to achieve declines in rates of late-life disabil-
ity. Projections of the size of the older population with disabilities, which
depend upon assumptions about mortality and disability rates into the
future, suggest that declines in disability rates will need to continue at the
rates observed during the 1990s (on average, 1 to 2 percent per year) for
this group to remain stable51. Projections that assume much lower rates of
decline portend large increases in the number of older people with a disabil-
ity, from 6 million today to 10 million in 205052. How these population
shifts will influence the composition of the population of people with dis-
abilities is unclear and merits further study.
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Chronic Disease and Trends in Severe
Disability in Working-Age Populations

Jay Bhattacharya, Kavita Choudhry,
and Darius Lakdawalla*

Recent work has shown that rates of severe disability, measured by
the inability to perform basic activities of daily living, have been
rising in working-age populations. This paper examines the extent

to which chronic disease trends can explain these disability trends. The
primary findings are that for populations of 30- to 45-year-old individuals
between 1984 and 1996, (1) the prevalence of disability fell dramatically
among non-chronically ill individuals, (2) the rising prevalence of obesity
explains about 40 percent of the rise in disability attributable to trends
chronic illness, and (3) the rising prevalence of disability among chronically
ill individuals explains about 60 percent of the rise in disability attributable
to trends in chronic illness.

Over the past two decades, the rates of severe disability, as measured by
limitations in instrumental activities of daily living (IADLs), such as the
ability to prepare meals, shop, do housework, use the telephone, and take
medications, have been declining in older populations. A consensus has

*Jay Bhattacharya, M.D., Ph.D., Assistant Professor of Medicine, Stanford University,
Palo Alto, California, Kavita Choudhry, B.S., master’s degree candidate at the Harvard John
F. Kennedy School of Government, Boston, Massachusetts. Darius Lakdawalla, Ph.D., econo-
mist, RAND Corporation, Santa Monica, California. The authors are grateful for the finan-
cial assistance provided by the National Institute on Aging. The authors also thank Sara
Laufer and Byung Kwang Yoo for helpful discussions. The analyses and views presented in
this workshop paper are those of the authors and not necessarily those of the Institute of
Medicine Committee on Disability in America: A New Look.
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emerged that the health of the elderly population, at least on this measure,
has been improving since the early 1980s and that this improvement in
health is reflected in a declining rate of disability (see, e.g., Manton et al.,
1997; Crimmins et al., 1997; Schoeni et al., 2001; Crimmins, 2004; Freed-
man et al., 2004). Much of this literature has pointed to improvements in
medical and assistive technologies for the treatment of disabled individuals,
as well as the improved prevention of disabling conditions among the eld-
erly population, as the leading causes of these declines.

These declines in disability came as a surprise to researchers because
they reversed the trends of increasing rates of disability seen among elderly
people in the 1970s. Then, researchers argued that increases in longevity
amounted to extensions of the time spent in disability by elderly people
(see, e.g., Crimmins et al., 1989; Waidmann et al., 1995). Thus, they pre-
dicted, increases in longevity would inevitably be accompanied by growth
in the incidence of disability (see, e.g., Gruenberg, 1977). This concern has
been replaced with the happy prospect of a compression of morbidity into
shorter periods at the end of longer lives.

On the other hand, the news has not been all good over the past 20
years. For both the elderly and the working-age populations, there have
been increases in the prevalence of some important chronic conditions, such
as obesity and asthma. Working-age populations in the United States are
more likely to claim disability benefits now than they were in 1990 (Autor
and Duggan, 2001; Bound and Waidmann, 2000). In addition to increases
in the size of the work-limited population, severe activity of daily living
(ADL)-style disabilities have also risen in the working-age population since
1980 (Lakdawalla et al., 2003a,b; 2004).

The difference in the rates of changes in disability between the elderly
and the working-age populations over the past 20 years is puzzling. If the
explanation is the use of medical technology and preventive medicine, then
the question is why these have not benefited younger populations in the
same way that they have benefited the elderly population.  This explanation
presumes that at the root there have been real changes in the health of the
populations under consideration that have led to the observed changes in
the prevalence of disabilities. However, is this root assumption correct?
Over this period there has been real deterioration in some measures of
health in working-age populations, such as the dramatic rise in obesity
rates. It seems implausible that such changes would have had no effect on
disability rates, but how much is the effect?

The main aim of this paper is to describe the existing evidence on
disability and chronic health trends in the population under age 65 years
and to present new estimates of a decomposition of disability trends among
working-age populations into two parts: the part of the trend explained by
changes in the prevalence of chronic disease and obesity and the part of the
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trend explained by changes in the prevalence of disability among people
with chronic diseases. The main import of such a decomposition is that it
may highlight preventable clinical conditions that are most likely to lead to
disability. The optimal policies that need to be implemented to reduce
disability will be quite different if disease prevalence is the primary cause
than if disability prevalence among the chronically ill is the primary cause.

BACKGROUND

In this section, we make precise exactly what we mean when we say
that someone has a disability. Perhaps not surprisingly, this turns out to be
quite controversial and is the cause of much confusion when the results of
papers that analyze disability are compared: they are quite frequently talk-
ing about different things. As we intimate in the introduction, the definition
of disability that we adopt in this paper is closely related to ADL limita-
tions. We then review the literature on trends in old-age disability. Next, we
review the results on ADL disability among working-age populations ob-
tained by some of the authors of the current paper. (To our knowledge, no
other work has documented the trends in ADL disability in younger popu-
lations.) Finally, we summarize the large medical literature on chronic dis-
ease trends in working-age populations.

Defining Disability

Although everyone has some intuitive idea about what it means to be
disabled, when it is examined closely, disability turns out to be a concept
that is hard to define—and, hence, difficult to measure in population-based
surveys. Disability is an elastic concept that changes both from one social
environment to another at a single point in time and from one period to
another over the life cycle (Berry and Hardman, 1998; Marshak et al.,
1999). Definitions of disability thus vary widely and tend to be specific to a
particular objective or agency (USDOL, 2005). These unique definitions
serve the goals of, for example, removing discrimination through the Ameri-
cans with Disabilities Act (P.L. 101-336), determining eligibility for special
education services, and qualifying for Social Security disability benefits
(USEEOC, 1995; Knoblauch and Soerenson, 1998; SSA, 2005).

Survey data on disabilities, which inform the policies established and
practiced by the entities cited above, fall into two broad areas: activity
limitations and work limitations. The former encompasses the most basic,
mechanically oriented ADLs, such as dressing, eating, and bathing, as well
as IADLs, which involve everyday behaviors that require a higher level of
cognitive functioning than ADLs, such as grocery shopping, managing
money, and preparing meals (Crimmins et al. 1997; Manton et al., 1997;
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Stone, 1984). The latter definition, which is the one typically used in studies
of disability in populations under age 65 years, measures whether individu-
als are restricted in their ability to work in the labor market as a result of
disabling physical or mental conditions. Although both definitions of dis-
ability are potentially important for the optimal construction of different
policies, the activity limitation definition that we focus on here has, per-
haps, more direct clinical relevance.

Surveys that collect data on aging population niches—such as the Na-
tional Long-Term Care Survey (NLTCS)—tend to gather activity limitation
information, whereas nationally representative survey instruments, such as
the Current Population Survey, emphasize work disability. Data from the
2000 census, however, include elements on long-lasting sensory impair-
ments, ADLs and IADLs, cognitive ability, and work limitations; this recent
change attests to an increasing need to understand what disability is, who is
affected by disabilities and to what degree they are affected, and possible or
likely trends in disability at all ages. There is also a growing movement to
improve measures of current activity outcomes to better address ways in
which overall quality of life and employment potential can be improved
(see, e.g., Bierman, 2001).

The main data set that we rely on, those from the National Health
Interview Surveys (NHISs), includes data on both work limitation-based
measures of disability (which are the measures typically reported by ana-
lysts using the NHIS) and ADL limitation-based measures (which are the
ones that we focus on in this paper).

Trends in Late-Life Disability

A broad set of the literature has looked at trends in disability in the
American elderly population over the past two decades. Contributors to
this literature have relied on different surveys and different definitions of
disability but have consistently found declines—and sometimes sharp and
accelerating declines—in disability among the elderly population.

Manton and colleagues (1997) use data from the 1982, 1984, 1989,
and 1994 NLTCSs to investigate trends in the prevalence of disability in the
elderly population. Defining disability as an inability to perform an ADL or
IADL without aid for at least 90 days, they found that the age-adjusted
prevalence of disability for 1994 decreased by 3.6 percent from that for
1982 (from 24.9 to 21.3 percent). The authors compare the size of the set of
people with disabilities with that which would have occurred without the
apparent declines in disability. There were 0.54 million and 1.2 million
fewer disabled elderly people in 1989 and 1994, respectively, than there
would have been had the 1982 rates stayed fixed (Manton et al., 1993,
1997). Manton and Gu (2001) updated these results using the latest wave
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of data from NLTCS. They confirmed a continuing decline in disability
among the elderly population, especially among the oldest age groups.

Manton and colleagues also investigated the incidence of disability and
the progression to increased forms of disability. They calculated the rates of
being institutionalized from having one or two ADLs, three or four ADLs,
five or six ADLs, or some number of IADLs exclusively in 1982 and 1984.
The decline in the rate of disability accelerated from 0.27 percent per year
from 1982 to 1989 to 0.34 percent from 1989 to 1994, with greater de-
clines in older cohorts (Manton and Gu, 2001). The transition rates from
1982 to 1984 and from 1984 to 1989 were also improved (Manton et al.,
1993). Manton (2003) and Pardes and colleagues (1999) attribute these
recent improvements in the prevalence of disability among the elderly popu-
lation to improvements in medical technology that enable seniors to delay
both disability and death. They argue strongly that potential future medical
breakthroughs (such as the treatment and prevention of senile dementia)
hold the promise of further disability reductions for the elderly population.

Freedman and Martin (1998) used data from the 1984 and 1993 Sur-
veys of Income and Program Participation (SIPP) to investigate trends in the
prevalence of disability. Their definition of disability differs mildly from the
one used by Manton and colleagues; they define it as difficulty seeing words
in a newspaper, lifting and carrying 10 pounds, climbing stairs, or walking
a quarter mile. The authors found that the prevalence of difficulty in each
category declined over the study period. The prevalence ranged from 15.3
percent (difficulty seeing words in a newspaper) to 25.8 percent (walking
three-quarters of a mile) in 1984 to 11.6 percent to 22.3 percent for the
same categories, respectively, in 1993, a relative improvement of between
0.9 and 2.3 percent across functions.

Crimmins and colleagues (1997) confirmed net decreases in disability
among the elderly population from 1982 to 1993, despite intermediate
fluctuations. They used data from the Longitudinal Study of Aging (LSOA)
(1984, 1986, 1988, and 1990) and NHIS (1982 to 1993) to track the
prevalence of disability over time. They focused solely on the prevalence of
disability in the population over 70 years of age. The overall prevalence
of disability determined with data from NHIS (defined as an inability to
perform personal or routine care) in 1982 was 21.1 percent, and in 1993 it
was 19.5 percent. With data from LSOA they found that the proportions of
individuals who were disabled (defined as an inability to perform an ADL
without aid) in 1984, 1986, 1987, and 1990 were 18.8, 21.6, 21.3, and
20.5 percent, respectively. Although no visually striking trend exists in the
plotted data sets, statistical analysis reveals a slight decrease in disability in
the pooled population (controlling for age and sex). These decreases are
more likely in the activities of IADLs (routine care) as opposed to ADLs
(personal care). Hazard models applied to these data revealed that the rates
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of transition to disability and out of disability improved over time: the
incidence of disability decreased 16 percent from the 1948 to 1986 period
to the 1988 to 1990 period.

Using NHIS 1970, 1980, and 1990 data and a definition of disability
that differs from the one that we rely on in this paper (any limitation in
usual activity over the past 12 months), Crimmins and colleagues (1997)
found fluctuations in the long-term prevalence of disability. Institutional-
ization rates have declined for most age groups but have stayed the same or
increased for those older than age 80. Long-term disability increased for the
population older than age 60 from 1970 to 1980 but decreased from 1980
to 1990. For example, males aged 65 to 69 in 1970, 1980, and 1990 had
disability rates of 37.84, 43.68, and 39.39 percent, respectively; and for
females the rates were 30, 36.2, and 30.56 percent, respectively. These
prevalence figures are subject to assumptions made about the effects of
question wording changes after 1982.

Crimmins and colleagues (1997) also investigated the relative contribu-
tions of disability-free and disabled years to life expectancy. They used the
NHIS definition of years of active life expectancy: the “years when an
individual’s health does not affect ability to perform normal activities of life
including both major and secondary activities” (p. S61). At age 65, total life
expectancy increased from 1970 to 1990. (Mortality declines from 1980 to
1990 were one-third of the decline from 1970 to 1980 for females and
three-quarters of that for males for that period.) However, the proportion
of that increase that included disability-free years was small. From 1970 to
1980, disability-free life expectancy did not increase, but there was a slight
increase from 1980 to 1990. McKinlay and colleagues (1989) also found
that the disability-free life expectancy decreased for newborns and middle-
aged women from 1964 to 1985. These findings do not entirely support the
hypothesis of Fries (1980) that the active life span is increasing faster than
the total life span.

Freedman and colleagues (2004) presented the most comprehensive
work on documenting disability trends in the elderly population. That
report presented the summary view of a large group of distinguished re-
searchers on disability in the elderly population. The main goal of Freed-
man and colleagues was to explore comprehensively whether five different
nationally representative data sets gave the same answer about the direction
and extent of disability trends. They also looked at how different defini-
tions of disability led to different trend estimates. They summarized their
conclusions as follows:

Although the evidence was mixed for the 1980s and it is difficult to pin-
point when in the 1990s the decline began, during the mid- and late
1990s, the panel found consistent declines on the order of 1 percent [to]
2.5 percent per year for two commonly used measures in the disability
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literature: difficulty with daily activities and help with daily activities.
Mixed evidence was found for a third measure: the use of help or equip-
ment with daily activities (Freedman et al., 2004, pp. 434-435).

There has been one attempt to use statistical decompositions to mea-
sure the extent to which changes in chronic disease explain trends in elderly
disability. Using NHIS data from 1984 and 1994, Freedman and Martin
(2000) found that upper and lower body limitations declined over that
decade. Using these same data, Freedman and Martin found that although
the prevalence of many prominent chronic diseases rose over the same
period, the prevalence of disability among those with chronic disease fell.1

Disability Trends in Working-Age Populations

Using data from the 1984 to 2000 NHISs, Lakdawalla and colleagues
(2004) tracked changes in disability by age. They tracked two different
measures of disability: personal care and routine needs disability. These are
conceptually different from work limitation disabilities, which are also
tracked by NHIS.2

Table F-1 shows how disability rates determined from the NHIS data
changed between 1984 and 2000. The numbers in the personal care column
in Table F-1 reflect the number of people per 10,000 population requiring
assistance with personal care needs, whereas the numbers in the routine
needs column reflect the number per 10,000 population requiring assis-
tance with personal care needs or other routine needs.

From 1984 to 1996, Table F-1 shows that routine needs disability
expanded significantly for individuals between the ages of 30 and 59 years.
There were significant expansions in the more severe personal care limita-
tion category for all individuals aged 18 to 39. For groups aged 30 to 59,

1Freedman and Martin (2000) rely on linear regression-based methods to decompose rates
of disability growth. The validity of these methods depends strongly on the validity of the
linearity assumption and on the low prevalence of jointly occurring chronic diseases.

2Specifically, NHIS respondents were asked: “Because of any impairment or health prob-
lem, does ___ need the help of other persons with personal care needs, such as eating, bathing,
dressing, or getting around this home?” If they answered “no” to this question, they were
then asked: “Because of any impairment or health problem, does ___ need the help of other
persons in handling routine needs, such as everyday household chores, doing necessary busi-
ness, shopping, or getting around for other purposes?” These questions allow respondents to
be placed in one of three bins: (1) unable to perform personal care needs, (2) limited in
performing other routine needs, or (3) not limited in personal care or routine needs. The
NHIS questionnaire was redesigned in 1997, and the wording of the questions on disability
were subtly altered, although it is still possible on the basis of the new questions to place
individuals in the three bins. However, the NHIS designers discourage comparisons of data
from before and after the redesign. Table F-1 consequently tracks trends separately between
1984 and 1996 and between 1997 and 2000.
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the absolute growth in personal plus routine needs disability was roughly
63 per 10,000 population. The largest percentage increase occurred for 30-
to 39-year-olds, whose rate of disability rose by more than 50 percent over
this period. According to either definition of disability, the population aged
60 to 69 actually became less disabled. This is consistent with the findings
from previous research that the old are becoming less disabled.

Autor and Duggan (2001) gave a detailed analysis of the way in which
changes in the incentives to claim eligibility for government disability insur-
ance payments have affected reported rates of disability among working-age
populations. Disability defined by eligibility for disability insurance should
be kept conceptually distinct from notions of disability involving require-
ments for help with personal care or routine needs. Autor and Duggan’s
analysis, performed with the NHIS data, shows that over the period from
1970 to 1996, the overall rate of disability fell much more rapidly among
those who are more educated. This difference in growth rates, however, does
not appear when the data are analyzed within employment status groups.
That is, among the employed and among those not in the labor force, disabil-
ity is growing at the same rates across education groups. This suggests that
growth in disability is coming from less educated people who are leaving the
labor force at higher rates. Because incentives for disability insurance are also
likely to be the strongest for this group (who tend to earn less than more
educated individuals), this piece of evidence is consistent with an explanation
that stresses the importance of disability insurance. This could be particularly
important for those between the ages of 40 and 54 years. The per capita rate
of disability awards was constant for this age group from 1984 to 1990, but
it suddenly shot up between 1990 and 1992 as a result of increases in disabil-
ity insurance payments.

The receipt of disability payment alone is unlikely to explain all of the
trends in personal care and routine needs disability, because for other age
groups the timing of disability award changes does not coincide with the
timing of disability growth. The per capita award rate for those under age
40 years grew by 40 percent from 1984 to 1990, but it grew by only 14
percent from 1990 to 1996 (Autor and Duggan, 2001). In contrast,
Lakdawalla and colleagues (2004) found that growth in disability among
individuals over age 40 is concentrated entirely in the period from 1990 to
1996. Moreover, the per capita award rate grew by more than 20 percent
for those between the ages of 55 and 64, whereas the reported disability
rate actually declined for this age group (Autor and Duggan, 2001).

Chronic Disease in Working-Age Populations

In this section, we review trends in the prevalence of chronic health
conditions in working-age populations (less than 65 years old) and the
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relation between these trends and trends in disability in the same popula-
tions. Not surprisingly, trends in the prevalence of chronic health condi-
tions vary by condition and by cohort; the evidence indicates that more
recent cohorts are more likely to suffer from such chronic health conditions
like asthma, diabetes (Mokdad et al., 2000), chronic bronchitis (ALA,
2002a), and obesity (Wolf and Colditz, 1998). They are less likely to suffer
from heart disease, hypertension (Reynolds et al., 1999), or arthritis. How-
ever, the literature also indicates that the proportion of chronically ill people
who have a disability is higher in younger cohorts, although the latter point
has not been systematically investigated. The literature on disability in this
population tends to focus mainly on disability that causes work limitations
rather than on other ADL and IADL limitations, which renders much of the
literature that we report on here incomparable with our own results re-
ported below.

Respiratory diseases such as asthma and chronic bronchitis are increas-
ing in prevalence among the nonelderly population. In 1982, 2.9 percent of
18- to 44-year-olds and 3.6 percent of 45- to 64-year-olds experienced an
asthma attack; in 1996, these numbers increased to 5.7 and 4.9 percent,
respectively (ALA, 2002b). Chronic bronchitis sufferers aged 18 to 44 years
in 1982 comprised 2.5 percent of the population, whereas 4.4 percent of
the 45- to 64-year-olds had chronic bronchitis. In 1996, these figures rose
to 4.5 and 5.9 percent, respectively (ALA, 2002a). The prevalence of child-
hood disability due to asthma rose 232 percent from 1969 to 1995, whereas
the prevalence of childhood disability due to all other chronic illnesses in
childhood rose 113 percent—less than half as much—in the same time span
(Newacheck and Halfon, 2000).

Both the prevalence and the incidence of self-reported diabetes increased
from 1980 to 1994 (CDC, 1997). From 1990 to 1998, the prevalence rate
for diabetes among 18- to 29-year-olds increased slightly, from 1.5 to 1.6
percent. However, much more striking increases are seen in other working-
age groups: among 30- to 39-year-olds, the prevalence increased from 2.1
to 3.7 percent during the same period (a 69.9 percent rise); for 40- to 49-
year-olds, the rate grew from 3.6 to 5.1 percent; in the group aged 50 to 59
years, the prevalence rose from 7.5 to 9.8 percent; and 60- to 69-year-olds
saw an increase in diabetes prevalence from 10.9 to 12.8 percent over the
period (Mokdad et al., 2000).

The prevalence of congestive heart failure was higher among people
aged 40 to 65 years for the period 1988 to 1991 than among people in this
age group from 1976 to 1980, with roughly twice as many people at each
age experiencing this condition in the later time frame compared with the
prevalence in the earlier period (NHLBI, 1996).

Although the recent rise in obesity has attracted considerable attention,
growth in weight is not a recent or short-lived phenomenon. Costa and
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Steckel (1997) documented large secular gains in average height-adjusted
weight for men in different birth cohorts over the last century. Height-
adjusted weight for people in their 40s, the age group with the highest labor
force attachment, has increased by nearly 4 body mass index units (kilograms
per square meter) over this period. To put this into perspective, an increase of
this magnitude in the height-adjusted weight of a 6-foot-tall man would
require a weight gain of approximately 30 pounds. Similar gains in weight
are true for women and children (Bhattacharya and Currie, 2001).

Conversely, both the prevalence of arthritis and the prevalence of activ-
ity limitations caused by arthritis decreased for working-age people be-
tween 1989 to 1991 and 1997. In the earlier period, self-reported arthritis
was noted by 6.6 percent of 25- to 34-year-olds, 12.7 percent of 35- to 44-
year-olds, 22.6 percent of 45- to 54-year-olds, and 36.5 percent of 55- to
64-year-olds, whereas the proportions of individuals in these age groups
limited in activity were 0.6, 1.5, 3.5, and 7.1 percent, respectively (CDC,
1994). In the later period, 5.5 percent of 25- to 34-year-olds had arthritis,
whereas 10.5 percent of 35- to 44-year-olds, 19.4 percent of 45- to 54-year-
olds, and 29.7 percent of 55- to 64-year-olds had the condition. Their
activity limitation rates due to arthritis were 0.5, 1.3, 2.1, and 5.2 percent,
respectively (CDC, 1997). Boult and colleagues (1996) note that a 1 percent
biannual decrease in arthritis could result in 4 million person-years of
increased activity limitations between the years 2001 and 2049.

The overall prevalence of disability (defined as an inability to work)
among the working-age population aged 25 to 34 years decreased from 4.4
percent in 1988 to 3.6 percent in 1998, but during this period it increased
from 5.9 to 7.0 percent for 35- to 44-year-olds, from 9.1 to 10.7 percent for
45- to 54-year-olds, and from 15.6 to 16.4 percent for 55- to 61-year-olds
(McNeil, 2000). There is no published literature on disability trends in
younger populations over this same time period when disability is defined
in terms of an inability to perform ADLs or IADLs.

Chronic conditions have long been known to be an important cause of
disability (see, e.g., Colvez and Blanchet, 1981). In 1972, the Social Security
Administration Survey of Disabled and Nondisabled Adults indicated that
15 percent of the noninstitutionalized population aged 20 to 64 years re-
ported being disabled because of a chronic condition, with women affected
in larger proportions than men (Krute and Burdette, 1978). Twenty years
later, in 1991–1992, SIPP data showed that 5.1 percent of 16- to 67-year-
olds had a work disability that prevented them from working; in 1997, 5.6
percent of 16- to 64-year olds had a work disability that prevented them
from working—an approximately 10 percent increase over the 6-year pe-
riod (but note the 3-year difference in the upper ends of the reported age
ranges) (McNeil, 1993, 2001).

Chronic conditions that were responsible for a great deal of work
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limitation in 1992 include heart disease, which accounted for 10.9 percent
of people aged 18 to 69 years who had a work limitation in that year;
arthritis, which was responsible for 8.3 percent of chronic conditions in this
niche; respiratory diseases, which 5.6 percent of this group encountered;
and diabetes, which caused work limitation in 3.3 percent of the segment
(see the findings of Stoddard et al. [1998], based on 1992 NHIS data).
There has been an upward trend in the proportion of diabetic working-age
adults who report activity limitations. Among 20- to 44-year-olds with
diabetes in 1964, 31.9 percent group indicated having activity limitations;
this figure increased to 48.3 percent in 1989 for 18- to 44-year-olds. In the
diabetic group aged 45 to 64 years, 46.4 percent had activity limitations in
1964, yet 54.7 percent of this same age group had similar limitations
in 1989 (Songer, 1995).

Overall, there is much reason for concern over the fact that some
important chronic diseases have become more prevalent in working-age
populations. Although intuitively it seems plausible that these chronic dis-
ease trends can explain some of the rise in ADL-style disability that we
reported above, it is not clear from the literature how much can be so
explained. The purpose of the rest of the paper is to derive this figure.

DATA

The yearly NHISs provide a nationally representative set of individual-
level data on demographics and health status that are designed to represent
the noninstitutionalized population. Data have been collected every year
since 1957. The stability of the NHIS design makes it particularly attractive
for the analysis of long-term trends in disability. Although the survey was
redesigned in 1982 and 1997, it is possible to construct quantitatively
consistent estimates for the years from 1984 to 1996.

Before 1982, the NHIS disability data were based on an activity limita-
tion variable. NHIS asked respondents whether their health limited their
ability to perform work or housework. From their answers, they were then
grouped into four categories: (1) unable to perform work or housework; (2)
limited in the kind or the amount of work or housework; (3) limited in
other activities, besides work or housework; or (4) not limited in any activi-
ties. After 1982, NHIS continued to ask the same question, but with one
subtle difference. Retirees aged 45 years and older were asked different
questions before and after 1982. Before that year, retirees were asked if
their health would prevent them from working. Beginning in 1982, they
were asked if their health interfered with their major activity, which need
not be working. Not surprisingly, therefore, the reported rates of activity
limitation among older individuals fell substantially in 1982 because elderly
retirees are allowed to report a less strenuous major activity.
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After 1982, however, NHIS asks a different question more appropriate
for the analysis of disability. The survey began asking all respondents over
age 60 years, as well as all of those aged 5 to 59 years who reported some
activity limitation, if they need help with personal care.3  This question is
preferable to an activity limitation question, in which individuals are al-
lowed to choose their major activity. Because more disabled individuals
tend to report a less strenuous major activity, the activity limitation ques-
tion tends to understate the absolute value of changes in disability. On the
basis of a respondent’s answer to the personal care question, he or she was
placed in one of two categories: (1) unable to perform personal care needs
or limited in performing other routine needs or (2) not limited in personal
care or routine needs. Use of the responses to this question provides consis-
tent measures of disability from 1984 to 1996.

NHIS also asks its respondents to answer a battery of questions regard-
ing their medical histories. Among these questions are included probes
about the presence of chronic disease. Most of these questions are asked in
the form, “Has a doctor ever told you that you have [disease x]?” There is
some legitimate concern that this method of asking about the prevalence of
disease conditions might undersample people who are less likely to seek
medical attention. If this is indeed the case, then the estimates that
we present are underestimates of the true influence of chronic disease on
disability.

Between 1984 and 1996, the NHIS questionnaire did not ask each of
its respondents all the questions about disease prevalence. Instead, it sepa-
rated the list of disease-related questions into six different condition lists
and then randomly assigned each respondent to respond to one of the six
condition lists. One consequence of this sampling strategy is that we can-
not use data from NHIS to obtain information about whether, for ex-
ample, a respondent has both hypertension and arthritis. Because these
conditions are on different condition lists, the same respondent is never
asked about both of these conditions. However, the condition lists were
constructed so that diseases that frequently occur together in the popula-
tion (such as hypertension and heart disease) were placed in the same
condition list. Thus, we can use the data from NHIS to measure the cova-
riance of commonly co-occurring conditions.

3More specifically, this question is asked of all people over age 60 years and all individuals
aged 5 to 59 years who report being limited in their major activity. This procedure yields
reliable estimates of disability, as long as every person under age 60 who needs help with
personal care is also limited in his or her major activity.
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METHODS

In this section, we briefly describe our decomposition of disability trends
into two parts: disability attributable to changes in the prevalence of chronic
disease and disability attributable to changes in the prevalence of disability
among those with chronic diseases. A central challenge that we face is that
there is no large national database of data from a survey that is repeatedly
administered and that has samples large enough to state with any confi-
dence how disability and chronic disease have changed within single-year
age categories. To compensate for this fact, we combine information across
age groups, using a well-specified smoothing technology. To learn about
60-year-olds, we take into account what happened to 59- and 61-year-olds
with equal weight, 58- and 62-year-olds with less weight, and so on.4  We
elaborate on this basic strategy in Addendum A.

With this smoothing technology in hand, we describe our strategy for
decomposing disability trends. Our aim is to determine the extent to which
age-specific trends in disability can be explained by the observed trends in
chronic health. Presumably, whatever is left over is explained by trends in
other determinants of disability prevalence, such as public policy and (me-
chanically) by disability trends among those with no chronic illness.

Let Dt be a dummy variable indicating disability at time t, and let Ct be
a dummy variable indicating chronic illness at time t. A basic law of prob-
ability allows us to decompose the probability (P) (or, equivalently, preva-
lence) of disability into one part attributable to the chronically ill popula-
tion and another part attributable to the non-chronically ill population
(pop.):

P D P D C P Ct t t t
  = =  = +1 1

(F-1)
(part attributable to non-chronically ill pop.)

Using Equation F-1, we can write the change in disability prevalence
between t – 1 and t,                   , as follows:

∆ ∆ ∆P D P D C P C P D Ct t t t t t
  = =  = + = 1 1 1 PP Ct = +1

(F-2)(change attributable to non-chronically ill pop.)

4All authors in the disability trends literature rely on some sort of smoothing; for example,
many authors report changes in disability rates for people in different 5-year age categories.

∆P Dt[ ]
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Each term in Equation F-1 contributes two terms to Equation F-2: a
term that reflects the change due to a change in the prevalence of chronic
conditions and a term that reflects the change due to a change in the
probability of disability among those with chronic conditions. We apply
our smoothing technology to estimate how each of these terms has evolved
over time in NHIS. In Addendum B, we extend this framework to account
for changes in multiple chronic conditions.

The set of chronic diseases that we consider include all of the most
common causes of severe ADL disability: arthritis, asthma, cancer, chronic
obstructive pulmonary disease (COPD), diabetes, hypertension, heart dis-
ease, stroke, and obesity.5  The set of jointly occurring conditions that we
consider include heart disease and hypertension, diabetes and hypertension,
hypertension and stroke; heart disease and stroke, and all conditions inter-
acted with obesity. The last set of interactions is possible because NHIS
does not ask about body height or body weight within one of the six
randomly assigned condition lists; rather, it asks about these variables in a
part of the questionnaire that asks questions of all respondents.

RESULTS

In this section, we present our decomposition of the trends in disability
prevalence between 1984 and 1996, as measured by the inability to per-
form personal care tasks. Recall Table F-1, which shows an increasing
prevalence of disability among populations under age 60 years over that
time period. We focus on trends between 1984 and 1996 because Table
F-1 shows either small or mixed changes in the prevalence of disability
between 1997 and 2000. We do not analyze routine needs disability trends
here because the results are similar to the personal care disability trends
that we do present here.

Table F-2 presents an overview of our results. It shows, in aggregate,
the extent to which changes in smoothed disability prevalence between
1984 and 1996 can be attributed to chronic disease trends. Given our
discussion to this point, it should not be surprising that the top row of
Table F-2 shows increases in total disability prevalence over this period for
30- and 45-year-olds (by 20 and 46 cases per 10,000 population, respec-
tively) and decreases for 60-year-olds (by 89 cases per 10,000).

The next rows of Table F-2 show that chronic illness plays a critical
role in explaining these changes in disability prevalence. Among 30-year-

5We calculated obesity by using NHIS respondents’ self-reported body height and body
weight and constructing a body mass index (BMI), which equals height (in meters) divided by
weight (in kilograms) squared. A person is defined as obese if his or her BMI is over 30.
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olds with chronic disease, disability rates rose by 61 cases per 10,000
population. About 24 of these cases can be attributed to changes in the
prevalence of chronic illness, and 37 of these cases can be attributed to
changes in the prevalence of disability among the chronically ill population.
Among 45-year-olds with chronic disease, the prevalence of disability rose
by 100 cases per 10,000. About 43 of those cases are attributable to changes
in the prevalence of chronic disease, and 57 are attributable to changes in
the prevalence of disability among the chronically ill population. Among
60-year-olds with chronic disease, disability rates actually fell by 27 cases
per 10,000. Changes in the prevalence of chronic disease alone would have
caused an increase in the prevalence of disability by 38 cases per 10,000.
However, the prevalence of disability among the chronically ill population
decreased dramatically, causing a decline in the attributable disability preva-
lence by 66 cases per 10,000.

The bottom row of Table F-2 shows how much of these changes in
disability prevalence are attributable to non-chronically ill populations.
The results are striking: there were large declines in the prevalence of dis-
ability in these populations for all age groups. In other words, if chronic
disease prevalence and disability prevalence among the chronically ill popu-
lation had remained constant between 1984 and 1996, there would have
been declines in overall disability prevalence by 41, 53, and 62 cases per
10,000 population for 30-, 45-, and 60-year-olds, respectively.

Tables F-3, F-4, and F-5 present, in some detail, the results of our
decomposition for 30-, 45-, and 60-year-olds, respectively.  The data in
these tables were estimated by using smoothed versions of the probabilities

TABLE F-2 A Decomposition of Changes in the Prevalence of Disability
Due to Chronic Disease, 1984 to 1996

Parameter Age 30 Age 45 Age 60

Total change in disability –20 –46 –89

Change attributable to chronically ill –61 100 –27
population

• Change attributable to prevalence –24 –43 –38
• of chronic illness
• Change attributable to disability –37 –57 –66
• prevalence among chronically ill

Change attributable to non–chronically –41 –53 –62
ill population

NOTE: Prevalence rates are measured as the number of cases per 10,000 population. This
table is based on the authors’ calculations performed with NHIS data.
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listed in Equation F-2 for each chronic condition evaluated at the age
indicated. The first data column in each table shows how much of the total
change in disability prevalence is due to the change in the prevalence of
chronic disease j between 1984 and 1996.  The second data column shows
how much of the total change in disability prevalence is due to the change
in disability rates among those who have condition j in absolute terms.  The
last two data columns show the sum of those smoothed probabilities in
absolute terms and as a percentage of the total change attributable to
chronic disease.  These last two columns represent the total contribution of
changes in condition j on changes in disability prevalence.

Table F-3 shows the decomposition for 30-year-olds. The single largest

TABLE F-3 A Decomposition of Changes in the Prevalence of Disability
for 30-Year-Olds Due to Chronic Disease, 1984 to 1996

Change in Change in Total Percent
Disability Disability Contribution Contribution
Due to Due to  to Change in to Change in
Change in Change in Disability Disability

Chronic Disease Prevalence P[ Dt | Ct ] Rate Rate

Arthritis –1.0 0.7 –0.3 –1
Asthma 1.7 6.1 7.8 13
COPD 1.0 2.6 3.5  6
Diabetes –0.2 3.2 3.0  5
Heart disease –0.6 12.0 11.3 19
Hypertension –2.7 7.7 5.0  8
Cancer 0.0 0.0 0.0  0
Obesity 20.3 –3.4 16.9 28
Stroke –1.6 –5.2 –6.8 –11
Obesity and

heart disease 0.0 21.1 21.1 35
Obesity and

hypertension –0.8 –7.0 –7.7 –13
Total 24.2 36.8 61.0 100

Total change in disability, 1984 to 1996 19.9 33
Remainder attributable to change among –41.0 –67

people without chronic conditions

NOTE:  Prevalence rates are measured as the number of cases per 10,000 population. This
table is based upon the authors’ calculations performed with data from NHIS. Because of
space constraints, we include an abridged version of the complete table. Rows with combina-
tions of chronic diseases that contribute less than 10 percent to column totals are excluded.
These include stroke and hypertension; obesity and diabetes; obesity and arthritis; heart
disease and stroke; heart disease and hypertension; heart disease, hypertension, and stroke;
and asthma and COPD. A complete version of the table is available upon request from the
lead author.
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source of increased chronic disease prevalence resulting in disability among
30-year-olds is an increase in obesity. If the prevalence of all other chronic
diseases had stayed the same while obesity rates increased, as they actually
did, our decomposition suggests that the disability rates in this age group
would have risen by 20 cases per 10,000 population. This calculation ig-
nores the increase in the prevalence of obese individuals with other chronic
diseases. Thus, the increasing prevalence of obesity by itself explains a third
of the rise in disability in this group.

TABLE F-4 A Decomposition of Changes in Disability Prevalence for
45-Year-Olds Due to Chronic Disease, 1984 to 1996

Change in Change in Total Percent
Disability Disability Contribution Contribution
Due to Due to to Change in to Change in
Change in Change in Disability Disability

Chronic Disease Prevalence P[ Dt | Ct ] Rate Rate

Arthritis –3.6 3.6 –0.1 0
Asthma 4.4 8.5 12.9 13
COPD 3.1 21.3 24.4 24
Diabetes 0.2 5.9 6.0  6
Heart disease –0.8 –6.9 –7.7 –8
Hypertension –9.4 24.2 14.8 15
Cancer 0.0 0.0 0.0  0
Obesity 30.0 –1.5 28.6 29
Stroke –3.9 –8.9 –12.8 –13
Asthma and –3.7 –10.4 –14.0 –14

COPD
Obesity and 14.6 7.3 21.9 22

arthritis
Obesity and 1.7 14.0 15.7 16

diabetes
Stroke and 11.8 –6.2 5.6  6

hypertension
Total 43.4 56.6 100.0 100

Total change in disability, 1984 to 1996 46.7  47
Remainder attributable to change among –53.3 –53

people without chronic conditions

NOTE:  Prevalence rates are measured as the number of cases per 10,000 population. This
table is based on the authors’ calculations performed with data from NHIS. Because of space
constraints, we include an abridged version of the complete table. Rows with combinations of
chronic diseases that contribute less than 10 percent to column totals are excluded. These
include obesity and hypertension; obesity and heart disease; heart disease and stroke; heart
disease and hypertension; and heart disease, hypertension, and stroke. A complete version of
the table is available upon request from the lead author.
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TABLE F-5 A Decomposition of Changes in Disability Prevalence for
60-Year-Olds Due to Chronic Disease, 1984 to 1996

Change in Change in Total Percent
Disability Disability Contribution Contribution
Due to Due to to Change in to Change in
Change in Change in Disability Disability

Chronic Disease Prevalence P[ Dt | Ct ] Rate Rate

Arthritis –9.1 2.8 –6.4 –23
Asthma 12.1 –7.8 4.3 16
COPD –4.4 21.6 17.2 62
Diabetes 0.6 –32.1 –31.5 –114
Heart disease –14.9 –17.5 –32.3 –117
Hypertension –21.5 –24.7 –46.1 –167
Cancer –6.2 0.0 –6.2 –22
Obesity 55.3 –21.2 34.1  123
Stroke 13.5 –13.6 –0.1  0
Asthma and 16.9 2.4 19.3 70

COPD
Heart disease, –3.0 1.4 –1.5 –6

hypertension,
and stroke

Heart disease –18.7 14.0 –4.7 –17
and
hypertension

Heart disease –23.6 –19.1 –42.8 –155
and stroke

Obesity and 40.6 –0.4 40.2 145
arthritis

Obesity and –8.4 –22.9 –31.3 –113
diabetes

Obesity and 3.8 –6.2 –2.4  –8
heart disease

Obesity and 2.4 61.9 64.3 232
hypertension

Stroke and 2.9 –4.7 –1.8 –7
hypertension

Total 38.4 –66.1 –27.7 –100

Total change in disability, 1984 to 1996 –89.9 –325
Remainder attributable to change among –62.3 –225

people without chronic conditions

NOTE:  Prevalence rates are measured as the number of cases per 10,000 population. This
table is based on the authors’ calculations performed with data from NHIS. Because of space
constraints, we include an abridged version of the complete table. Rows with combinations of
chronic diseases that contribute less than 10 percent to column totals are excluded. These
include obesity and hypertension; obesity and heart disease; heart disease and stroke; heart
disease and hypertension; and heart disease, hypertension, and stroke. A complete version of
the table is available upon request from the lead author.

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


132 APPENDIX F

Table F-3 also shows that increases in the probability of disability
among the chronically ill population are an important source of the overall
rise in disability. Increases in disability rates among heart disease patients
explain 20 percent of the overall rise attributable to chronic disease, whereas
increases in disability rates among obese heart disease patients explain a
further 35 percent of the overall rise. Heart attack survival rates increased
substantially over this period. Our evidence suggests that improvements in
therapy kept people alive but increasingly in a disabled state, at least for 30-
year-olds. Increases in disability rates among asthma and hypertension pa-
tients also explain 10 and 13 percent of the rise, respectively. Stroke pa-
tients were more likely to be disabled in 1996 than they were in 1999,
providing evidence of improvements in care for stroke patients.

Table F-4 shows the results of our decomposition for 45-year-olds. As
was the case for 30-year-olds, Table F-3 shows that obesity is a major
source of the increase in disability in this group, explaining 30 percent of
the overall increase in disability. The increase in the prevalence of obese
individuals with arthritis, diabetes, or hypertension together explains a
further 20 percent of the overall rise. The increase in the prevalence of
individuals with stroke and hypertension explains 12 percent of the overall
rise.

Table F-4 also shows that (by holding disease prevalence fixed) in-
creases in the prevalence of disability among individuals with COPD (21
percent of the overall increase), hypertension (24 percent), and asthma (9
percent) are also important sources of rising rates of disability in this group.
Obese individuals with diabetes in this age group are also increasingly likely
to be disabled. Increasing disability in the latter group explains a further 14
percent of the overall increase in disability attributable to the chronically ill.
As was the case for 30-year-olds, there is evidence of improvements in
disability rates among some subsets of the chronically ill population. For
example, 45-year-old stroke patients and patients with both asthma and
COPD were less likely to be disabled in 1996 than they were in 1984. In
contrast to the findings for the 30-year-olds, 45-year-old nonobese heart
disease patients with no history of hypertension were also less likely to be
disabled in 1996 than they were in 1984.

Table F-5 shows our decomposition for 60-year-olds. For 60-year-olds
with chronic disease, obesity is again the largest single source of increasing
chronic disease prevalence that results in increasing disability, although
asthma and stroke are also important sources. The declining prevalences of
hypertension and heart disease, on the other hand, play important roles in
the overall decline in the prevalence of disability for this age group. Table F-
5 shows, with few exceptions, that the disability rates among the chroni-
cally ill population declined substantially. In particular, disability among
patients with asthma, diabetes, heart disease, hypertension, stroke, and
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obesity declined by 8, 32, 18, 25, 14, and 21 cases per 10,000 population,
respectively. However, disability among patients with both heart disease
and hypertension rose by 14 cases per 10,000; among obese individuals
with hypertension, disability rose by 62 cases per 10,000. Similarly, disabil-
ity rose among patients with arthritis (3 cases per 10,000) and with COPD
(22 cases per 10,000).

Although the results that we present here may seem to tell a compli-
cated story, they can be summarized simply. With the exception of an
increasing prevalence of obesity, changes in chronic disease prevalence can-
not account for the increasing prevalence of disability in the population
under age 60 years. Within chronically ill populations, however, people
were more likely to be disabled in 1996 than they were in 1984. Thus, the
two main sources of increasing disability among those under age 60 years
are increases in the numbers of obese individuals and an increasingly dis-
abled chronically ill population.

DISCUSSION AND CONCLUSIONS

Although previous literature has established rising disability rates in
younger populations and falling disability rates in older populations (re-
sults that we confirm), the decomposition estimated in this paper is a start-
ing point in understanding why the prevalence of disability has moved as it
has. Our main results are as follows:

• Between 1984 and 1996, the rising prevalence of obesity has been
an important source of the rise in the prevalence of disability for all age
groups that we examined.

• Among populations in age groups under age 60 years, changes in
the prevalence of other chronic diseases (including heart disease, hyperten-
sion, diabetes, and cancer) have had a mixed or small impact on overall
disability rates.

• Among populations in age groups under age 60 years, chronically
ill populations were substantially more likely to be disabled in 1996 than
they were in 1984, whereas non-chronically ill populations were substan-
tially less likely to be disabled in 1996 than in 1984.

• Among populations in age groups ages 60 years and older, both
chronically ill and non-chronically ill populations were less likely to be
disabled in 1996 than they were in 1984.

One important limitation in our work is that we do not explicitly
measure the effect on disability rates of trends in some conditions that
afflict working-age populations, including traumatic brain injuries, mul-
tiple sclerosis, mental retardation/developmental disability, blindness, and
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depression. In our methodology, individuals with these conditions for
whom measurements were not obtained are treated as if they were not
chronically ill. This limitation suggests a reinterpretation of our finding
that non-chronically ill populations have become substantially less dis-
abled over time. What this finding really means is that non-chronically ill
populations, alongside populations of individuals with conditions that we
did not measure, have become substantially less disabled over time.

Even if an increase in disability prevalence meant nothing more than
an increase in the set of people unable to perform basic activities like
dressing themselves, such increases would be a source of considerable
concern, at least to newly disabled individuals and their caretakers. The
well-established link between disability prevalence and medical care ex-
penditures by the elderly population heightens the importance of this
phenomenon: disability is closely linked to public expenditures on health
insurance. In the remainder of this section, we consider some of the con-
sequences of our findings for future Medicare expenditures.

The well-documented decline in disability among older populations
over the past 25 years has led some authors to forecast projections of
future Medicare expenditures substantially more optimistic than those
that would be predicted if disability trends were ignored (see, e.g., Pardes
et al., 1999; Manton and Gu, 2001). Such optimistic forecasts have been
criticized because disability rates have been increasing among younger
populations (Lakdawalla et al., 2003a, 2004). As these younger popula-
tions age into eligibility for Medicare and if they remain increasingly
disabled, then future cohorts of elderly individuals may not enjoy further
declines in disability. Accounting for both the rising rates of disability
among younger populations and the falling rates of disability among
older populations results in considerably less optimistic forecasts of fu-
ture spending on Medicare. A key issue related to the accuracy of these
alternate forecasts relates to the permanence of disability. If the develop-
ment of disability at younger ages augurs disability at older ages, then the
less optimistic forecasts are correct. On the other hand, if the disability
that develops at younger ages is transitory, then the original optimistic
forecasts are more likely true.

The decomposition of disability trends reported in this paper is di-
rectly germane to the permanence of disability in younger populations.
We emphasize two different sources of the changes in disability: (1)
changes in the prevalence of chronic disease and (2) changes in the prob-
ability of disability among chronically ill populations. If chronic disease
prevalence is a major source of the rise in the prevalence of disability, then
the rise in disability is more likely to be permanent. Because most chronic
illnesses are permanent, unless these diseases cause younger populations
to die at substantial rates before the age of 65 years (although given rising
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life expectancies and improved medical technologies, this is not likely to
be the case), the rising disability rates caused by an increasing prevalence
of chronic disease implies permanent increases in disability. With the
exception of a rising prevalence of obesity, we find that the rising preva-
lence of chronic disease does not, on net, explain the rise in disability
among populations between 18 and 59 years old; hence, we do not find
empirical support for this particular argument that the changes in disabil-
ity are permanent.

We do, however, find that the increasing prevalence of obesity is an
important source of the rise in disability among younger populations. Of
course, an individual who becomes obese does not necessarily remain so
forever; that is, weight loss is possible, although it is difficult. However, a
case can be made that once an obese individual has a disability, it can be
hard to recover, so this result buttresses the argument that the changes in
disability are permanent. In the case of obesity, though, this argument is
further complicated by the fact that the health effects of increased body
weight are different for the younger and the older populations. In older
populations, increased body weight can sometimes be protective against
conditions that commonly lead to disability (for example, the increased
bone density that accompanies increased weight leads to fewer hip frac-
tures).

Alternatively, if rising rates of disability among chronically ill popula-
tions (as opposed to rising chronic disease prevalence) are a major source
of the rise in the prevalence of disability, then the overall rise in the
prevalence of disability may or may not be permanent, depending on why
the chronically ill are more likely to be disabled. A rising prevalence of
disability due to this source suggests strongly that a chronically ill popu-
lation is sicker now than it was before, but this fact does not establish the
cause and may be due to a number of reasons. For example, the rising
prevalence of disability among the chronically ill population may be due
to improved medical care; that is, chronically ill people who otherwise
would have died when they were treated with the old technology are kept
alive with the new technology but are in a disabled state. On the other
hand, perhaps the chronically ill population is sicker for reasons that have
little to do with technological changes. For example, an increasingly obese
populace might produce both more diabetics and a more severely ill dia-
betic population. Whether these changes in the chronically ill population
result in permanent increases in the prevalence of disability and what
effect these changes will have on the disability rates of future elderly
cohorts are empirical issues that require further research. In any case, it
should be clear that accurate forecasts of future Medicare expenditures
cannot be constructed by ignoring the increasing prevalence of disability
among younger populations.
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ADDENDUM A:
ESTIMATING CHANGES IN AGE-PREVALENCE CURVES

To describe the method that we use to produce smooth age-specific
prevalence functions—the overlap polynomial method6 —it is helpful to
introduce some notations. Let N represent the number of observations in
the data set. Each observation i taken in yeari consists of information about
i’s self-reports regarding disability limitations (di) and age (agei).

7  Given
these data, we estimate the following logit model of disability prevalence
using each year of data available:

(F-A-1)

where β1, β2, and β3 are parameters to be estimated, g1 is the overlap
polynomial in age, and g2 is the overlap polynomial in year.

In effect, we calculate the prevalence of disability at each age and year
in the context of a logistic distribution. The g functions allow the presence
of disability to vary flexibly with the year of observation and the age cohort
of the respondent. Age and year enter the model through the g functions,
which are specified by using an overlap polynomial.

The age polynomials are defined as

 (F-A-2)

where pj(agei;β1j) j = 0,....,K + 1 are all nth-order polynomials in agei.
8  The

terms k0 . . . kK + 1 are called “knots,” and σ1 is a smoothing parameter; all
of these are fixed before estimation. With this smoothing technique, the
knots define the age intervals. When the value of the smoothing parameter
approaches 0, the age profile over each interval simply equals the average
disability level within that interval. In this case, the age profile reduces to a
step function, in which each interval constitutes a separate step. As the
smoothing parameter increases, the estimator uses increasingly more infor-
mation from outside each interval. In the extreme, as the smoothing param-
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eter approaches infinity, there is no meaningful distinction between any two
intervals. The allowance of nonzero values for the smoothing parameters
eliminates the sharp discontinuity of the growth rates at the knots. One
advantage of the use of overlapping polynomials over the use of traditional
splines is that the function and all its derivatives are automatically continuous
at the knots, without the imposition of any parameter restrictions.

The overlap polynomial for year g2 and its interaction with g1 allow
flexible changes in the age-prevalence relationship over time. It is defined as

(F-A-3)

As before, the m terms represent the knots, while the σ term represents the
smoothing parameter.

The object of the maximum-likelihood logit estimation is to obtain
consistent estimates for β1, β2 and β3.  By using these estimates, it is straight-
forward to generate age-prevalence profiles representative for any particu-
lar year. Let ρt,a be the disability prevalence among a-year-olds in year t.
Then,

(F-A-4)

APPENDUM B: DECOMPOSING CAUSES OF
CHANGES IN AGE-SPECIFIC DISABILITY

The aim here is to determine the extent to which age-specific trends in
disability can be explained by observed trends in chronic health. Presum-
ably, whatever is left over is explained by trends in other determinants of
the prevalence of disability, such as public policy and (mechanically) by
disability trends among those with no chronic illness.

For each person i (suppressed for clarity), let Dt be a dummy indicating
self-reported disability at time t and let Ct = {C1t, C2t,...,CKt} be a vector of
dummy variables, each of which indicates whether a particular chronic
condition is present and observed (by the econometrician) at time t. For
illustration, consider just the first chronic condition, C1t. The probability of
disability can be written as follows:

(F-A-5)
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The proportion of the people with disabilities that is attributable to
people with C1t is simply the first of two terms in the previous equation,
whereas the second term is the proportion of the people with disabilities that
is attributable to people without C1t (although these people may have other
chronic conditions or may report being disabled because of public policy,
accidents, or other health trends). Using Equation F-A-5, we can decompose
the change in disability prevalence between t – 1 and t,            , as follows:

(F-A-6)

Each term in Equation F-A-5 contributes two terms to Equation F-A-6:
a term that reflects the change due to a change in the prevalence of the
condition and a term that reflects the change due to a change in the prob-
ability of disability among those with the condition.

Now, let Et be the portion of disability prevalence that can be explained
by the chronic conditions in Ct when they are observed singly. Define Et as
a generalization of the first term in Equation F-A-5:

(F-A-7)

Let ∆Et be the portion of the change in disability prevalence between t
– 1 and t that can be explained by the chronic conditions in Ct:

(F-A-8)

To show how Et and P[Dt] are related, consider the case in which the
presence of only two chronic conditions are observed (i.e., K = 2). In that
case, the proportion of disability attributable to each of the conditions can
be decomposed as follows:
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(F-A-9)

Notice that the first terms of both decompositions in Equation F-A-9
are identical and represent the contribution of people who have both chronic
conditions to the prevalence of disability. For this case of K = 2, note that

Thus,

(F-A-10)

On the other hand, the true probability of disability attributable to the

two conditions,                          , can be decomposed as follows:

(F-A-11)

By comparing Equations F-A-10 and F-A-11, it is evident that Et over-
estimates the portion of disability attributable to chronic conditions by the

joint prevalence term, . That is, by
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taking each of the observed chronic conditions singly, Et produces an upper
bound on how much disability prevalence can be explained by chronic
health conditions. It is easy to generalize this argument to more than two
conditions, although the proof requires the introduction of some cumber-
some notation, so it is omitted here. The principle is the same, though: Et
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overcounts disability compared with that counted by P D Ct kt
k

K

≥














=
∑ 1

1

because it includes too many joint prevalence terms. Thus, in Equation F-A-
8, ∆Et measures how an upper bound (to the contribution of observed
trends in chronic conditions to disability) changes over time.

Although it would be attractive to use Equation F-A-11 to evaluate
exactly how the trends in chronic health conditions explain trends in dis-
ability, for practical reasons it is not possible to do so. In particular, imple-
mentation of our strategy by use of Equation F-A-11 would require large
amounts of data for people with every conceivable set of multiple condi-
tions. In practice, this is impossible because there are many combinations of
conditions that are rare in the population. Also, as we note above, NHIS
does not ask all people about all chronic conditions; rather, it randomly
assigns each respondent to respond to one of six condition lists.

On the other hand, we can implement the main insight of Equation
F-A-11 by expanding the condition set that we consider to include all
common combinations of conditions. For example, because diabetes in
combination with heart disease is common, we include three conditions in
our calculations from this set: diabetes with heart disease, diabetes alone,
and heart disease alone. By doing this we limit the error due to overcounting
for all the common disease combinations.
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Trends in Disability in Early Life
Ruth E. K. Stein*

This paper provides an overview of the trends in disability in early life
and has five main sections. The first section identifies key demo-
graphics that may be important to the Institute of Medicine (IOM)

Committee on Disability in America: A New Look. The second section
reviews traditional measures of childhood disability in use over the past
several decades and the trends that they show. The third section highlights
newer approaches to the assessment of disability among children and youth
and what is known about trends determined by the use of these newer
techniques. The fourth provides some examples of changes in disability
patterns, and the last section provides conclusions with some implications
for the committee.

DEMOGRAPHICS

Children younger than 18 years of age constitute 25 percent of the
population in the United States. Over the past half-century there has been
an increase in the number of children in the population, from 44 million in
1950 to 73 million in 2003, and this number is expected to rise to 80
million by 2020.1  There has also been a dramatic change in the composi-

*Ruth E. K. Stein, M.D., Professor of Pediatrics, Albert Einstein College of Medicine,
Children’s Hospital at Montefiore, New York City. The analyses and views presented in this
workshop paper are those of the author and not necessarily those of the Institute of Medicine
Committee on Disability in America: A New Look.
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tion of the child population. While white non-Hispanic children repre-
sented 75 percent of the nation’s children in 1980, by the year 2020 they
are expected to be a little over 50 percent of the child population.2  In
contrast, the proportion of minority children is increasing and the Hispanic
child population is growing at the fastest rate and will exceed one in five
children within the next few years.3

These data are important for a number of reasons, especially because of
the strong association between membership in a minority group and pov-
erty. Poverty is a major correlate of poor child health and has been shown
to have important long-term health consequences, such that morbidity and
mortality are strongly associated with income. The proportion of children
in poverty has remained relatively stable at about 16 percent, but most
recently, in 2003 (the last year for which statistics are available) that pro-
portion was 18 percent.4  Moreover, 29 percent of children live below 150
percent of the federal poverty level (FPL) and 39 percent live below 200
percent of the FPL.4

Although the absolute numbers and the recent suggestion that the per-
centage may be increasing are of concern, the more important point is that
children are the one age group in U.S. society whose financial status has not
improved over time.5  In fact, in the 1960s, before the institution of Medi-
care, elderly people were considered the most financially disadvantaged age
group. However, over the ensuing years the rate of poverty among the
elderly population has fallen by almost two-thirds, but the proportion of
children who are poor today is about the same as it was in the 1960s. At
that time, children were less likely to be poor than the elderly, but today,
the rate of poverty among children exceeds that among elderly people, so
that about two-thirds more children than elderly people are poor.5 Among
minority children in 2003, 29 to 34 percent of black and Hispanic children
were poor, whereas 9 percent of white non-Hispanic children were poor.5

A recent paper also suggests a growing intergenerational inequity in
public spending.6  Between 1965 and 2000, per capita public spending grew
more rapidly for elders than for children, so children today are getting a
smaller share of the pie.

Children in poverty are much more likely to be rated as having poorer
health than other children.7  Among the children in families with incomes
below the FPL, 71 percent of the children are rated to be in excellent or very
good health, whereas 89 percent of the children in families whose incomes are
above 200 percent of the FPL are rated to be in excellent or very good health.4

DISABILITY

Although the rates of disability among the young are considerably
lower than those among people in older age groups, disability is neverthe-
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less of great importance in the child population. Among the reasons for this
importance is that those with disabling health conditions have long-term
survival, with the overwhelming majority now surviving well into adulthood.
Thus, disabilities in children result in extremely large cumulative costs to
society, their family units, and the individual members of their families.
Moreover, the health of children as a group is critical to society because of
the key role that children play as perhaps the single most precious of society’s
natural resources. Undoubtedly, therefore, the health of children is integrally
linked to the health of the nation’s and society’s future.

In addition, as was recently highlighted in a report of the Board of
Children, Youth, and Families, Children’s Health, the Nation’s Wealth:
Assessing and Improving Child Health,8  a child’s health has been demon-
strated to have effects that may reach far into adulthood. It is becoming
increasingly evident that many, if not most, of the most important causes of
adult disability have their origins during childhood, even though they may
not be causing any obvious health problem or disabilities during childhood.
This is a key point, and its implications will be discussed below.

The predominant notion of disability in the United States is derived
from two central concepts based on the effects of injury and illness for
adults: (1) the effects of having a condition on one’s ability to work to
support oneself and (2) self-care as reflected in independence in activities of
daily living (ADLs). Other concepts of disability, such as the International
Classification of Functioning, are relatively new.9  This creates a problem
when early life and disability are being discussed, because neither the con-
cept of work nor the concept of independence in ADLs is an adequate way
of defining disability among children. Independence in ADLs is not the
norm, especially in younger children, who are fully dependent, and only a
few of the very most severely impaired older children actually qualify as
being disabled by virtue of limitations of ADLs. In 1987 the Office of
Technology Assessment of the U.S. Congress attempted to estimate the
number of children with dependence on technology for bodily function and
ADLs. Its estimates varied up to 40-fold, depending on the level of technol-
ogy dependence and the criteria used.10

Moreover, the functioning of children is always a moving target, as
children mature at different rates, live in different cultures with different
expectations of independence and self-sufficiency, and grow up in environ-
ments that vary markedly in the demands that they place on the perfor-
mance of activities by children. All these factors make it hard to conclude
whether a child’s function is or is not within the normal range by the use of
a short set of questions or some other relatively efficient modality.11

These difficulties with the assessment of functioning in children leave
only traditional measures of assessment that are built on the notion of
work. For children, substitutes for work have customarily been activity
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limitations in schoolwork for those over age 5 years and play for those under
age 5 years. I would submit that there are very few even very impaired
children who cannot play. So this leaves a rather significant paradox, in
which very few children under age 5 appear to be disabled, even though
many of these children are considered disabled as they age without experienc-
ing changes in their health status or level of impairment. This suggests that
current techniques for the identification of the level of disability in children
are not optimal. Another reason for the rise in the rate of the disability with
age is that additional children become disabled later as a result of either
disease progression or the onset of new conditions or injuries.

Nevertheless, questions about functional limitations affecting partici-
pation in school and play have been used and are very similar to the types
of questions used for adults that Jay Bhattacharya and colleagues reviewed
in Appendix F. Such questions have been used rather frequently in national
surveys over time. As mentioned in other appendixes in this volume, incon-
sistencies in the wording of the questions for children and adults have
occurred across data sets and over time, but questionnaires have been a
major means of tracking disabilities in children. Wording changes have
been tracked in a number of studies12,13  and are not reviewed here, but it
should be noted that they may contribute to some of the changes in trends
over time. It should also be emphasized, however, that the trends have
continued even during periods in which the wording and administration of
data collection have been stable. In a 1998 paper, Newacheck and Halfon14

showed that in the 1960s the rate of functional or activity limitations in
children was a little below 2 percent; in the early 1980s this rate went up to
about 3.5 percent. These rates continued to increase to the present rate of
about 7 percent.13

Another study that examined the differences between white and black
non-Hispanic children showed differences in the raw percentages of func-
tional or activity limitations in children. It appeared that higher propor-
tions of black children and youth than white children and youth are af-
fected, but poverty accounted for all of these patterns. When the data were
controlled for poverty, the differences completely disappeared.13 The bot-
tom line is that over a 40-year period, the proportion of children reported
to have major limitations in their activities related to play and school has
gone from less than 2 percent to close to 7 percent. Within the population,
all studies show higher rates of major activity limitations among older
children than younger children and higher rates among males than females.
At present, children over the age of 5 years are consistently reported to have
rates of major activity limitations over 8 percent.4

The overwhelming majority of limitations in major activities is related
to school participation and the need for special education. The higher level
of special education for males is responsible for most of the difference by
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gender. Relatively few children are reported to be limited in major activities
in any other way.4 Additionally, broader definitions such as the one adopted
by Child Trends Data Bank report that as many as 18 percent of 5- to 17-
year-olds have at least one limitation of activity.15

Another way of looking at the traditional measures of disability is exami-
nation of the rate of Supplemental Security Income (SSI) enrollment among
children. These data provide only a rough notion of the rates of disability
among children because they are limited to poorer children, a consequence of
the program’s income restrictions that make children in middle-class homes
ineligible for this benefit. In addition, the eligibility criteria for SSI require the
child to have a significant impairment or a fatal condition. Nevertheless,
according to those statistics, a rather significant rise in the number of children
reported to have disabilities could be seen in the 1990s. In the early 1990s
about 290,000 children16  were receiving SSI, but by the end of the decade
that number rose to 960,000.17  However, that increase is due in large part to
two concurrent changes: the U.S. Supreme Court decision in Sullivan v.
Zebley, which broadened the criteria for eligibility,18  and a revision of the
medical standards for assessing health mental impairment, which increased
the number of qualifying conditions from 4 to 11.19

NEWER APPROACHES

Although the methods described above are the traditional ways in which
disability has been measured in children and youth, there are real problems
with these work-related measures. First, there is a lack of a baseline against
which functioning in children can be measured. Children are involved with
the acquisition of function; except in instances of later onset of illness or
injury, it is not possible to assess what the child would have been able to do
if he or she did not have the condition that caused the disability. That is,
children are involved in habilitation, not re-habilitation. To complicate
matters more, wide variations in cultural norms and expectations exist
across society, and these influence how children are assessed. Wide varia-
tions in what is accepted as normal development also exist.11,20 The stan-
dard that children must meet before they are considered to have a disability
is actually pretty low (and one that most healthy children pretty easily
exceed). In real instances children and youth are not considered disabled
because they have previously functioned above normal, and when their
functioning is impaired to the level that meets the minimum baseline expec-
tations, they continue to be classified as being free of a disability.

A recent example is an adolescent who had won an athletic scholarship
to a university and who had been recruited for a professional baseball team.
He then developed a condition that impaired his arm so that he could not
play baseball. This adolescent is going to lose both his educational opportu-
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nity and a very major activity in his life, but he would probably not be
counted as disabled by the standards that are now used.

However, the real problem with the use of school or play as the work
analog for children and youth is that the real work of childhood is matura-
tion and development of the child’s potential—the acquisition of new ca-
pacities and skills—not going to school and playing. This notion of child
health was recently endorsed by the Board of Children, Youth, and Families
(Institute of Medicine and National Research Council) report on the health
of children. It defines children’s health as “the extent to which individual
children or groups of children are able or enabled to develop and realize
their potential; satisfy their needs; and develop the capacities that will allow
them to interact successfully with their biological, physical and social envi-
ronments”8 (page 33). In the assessment of disabilities in children, individu-
als who are unable to develop and realize their potential, satisfy their needs,
or interact with their environments—rather than those who cannot play or
participate in school—should be counted. That is quite different from the
current standard.

An important consideration in the search for alternative ways of mea-
suring disabilities in children is the measurement of chronic conditions that
lead to disability over time in childhood as well as those that may portend
disabilities in later life. This is critical, because it is known that many
chronic conditions lead to disability, especially if they are inadequately
treated. From a prevention focus, the time to identify and catch chronic
conditions and minimize the chance that they will produce a long-term
disability is early in the child’s life. This is important to avoid the extra
burdens of disability over a lifetime.

In comparison to disabilities in adults, which tend to result from a
cluster of relatively frequent conditions that account for a large portion of
the burden of disability, the range of chronic conditions that produce dis-
abilities among children is extremely diverse; and a far larger proportion of
the burden of disabling conditions in childhood results from very rare
conditions. The percentage of children with chronic conditions has been
estimated by the use of a variety of tools and a large number of national
surveys over the years and has varied from a low in the single digits to a
high in the low 30s.21,22 In the Child Health Supplement of the 1988
National Health Interview Survey, conducted by the National Center for
Health Statistics, the estimate was 31 percent.23 It should be noted that
these percentages are based on counts of conditions, not of children.

A series of concerns surrounded these estimates, especially because a
child, once he or she is labeled as having a condition, was counted forever
after. Additionally, it seemed important to distinguish those who carried a
label from those who were actually experiencing a consequence of having a
condition. Furthermore, the condition lists used to identify children in such
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surveys were long and cumbersome and inevitably were unable to list all
conditions, so that those with serious and disabling but rarer conditions
were likely being missed. These factors, combined with the growing evi-
dence that raising a child with a wide variety of health conditions posed
similar challenges and required similar assistance from service systems, led
to the endorsement of what has been called the “noncategorical” or “ge-
neric” approach to the identification of children with chronic conditions. It
is based on continuing concern that the large number of individual condi-
tions cannot be inventoried, that there have been negative effects of provid-
ing services and advocacy for each condition separately, and that there are
inherent inequities in doing so.24,25,26,27

In 1993, my colleagues and I at the Albert Einstein College of Medicine
proposed that children with chronic conditions could be identified by the
consequences of their conditions.27 Three major types of consequences were
identified: whether the conditions imposed functional limitations compared
to the functioning of their age-mates, whether they produced dependence
on compensatory mechanisms or assistance, or whether they required more
than the usual level of services. Others have since published similar defini-
tions28  and endorsed similar concepts,29  and a variety of noncategorical or
generic approaches have been used. One advantage of this approach is that it
counts children, not conditions, and it has been estimated that between one-
third and one-half of children have more than one condition.

A number of tools have been developed to operationalize these con-
cepts, and three of these employ survey techniques: the Questionnaire for
Identifying Children with Chronic Conditions (QuICCC), which has 39
items30; the Questionnaire for Identifying Children with Chronic Condi-
tions—Revised (QuICCC–R), which has 16 items31 ; and the Children with
Special Health Care Needs (CSHCN) screener, which is the shortest (and
which some have called the “quickest”), with 5 items.32  Only the first of
these instruments was specifically designed for epidemiological purposes.
However, the brevity of the CSHCN screener, which was originally de-
signed for the purposes of quality assessment in health insurance plans, and
its ability to identify so many children with disabilities quickly has made it
an appealing instrument for many other purposes, including estimation of
the prevalence of disabilities within populations. It has now been incorpo-
rated into many large-scale surveys on a national basis, such as the Na-
tional Survey of Children with Special Health Care Needs (2000, 2005), the
National Survey of Child Health, the National Health Interview Survey,
and the Medical Expenditure Panel Survey.

The most comprehensive of these instruments, QuICCC, was almost
entirely incorporated into the National Health Interview Survey on Disabil-
ity (NHIS-D; 1994–1995) and produced estimates of rates of disability in
children between 14.8 and 18 percent from the NHIS-D by the use of
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different analytic algorithms.33,34 As in the case of the estimates obtained by
using traditional measures of activity limitations, the numbers increased
with the ages of the children, were higher for males, and were considerably
higher among those whose family incomes were at or near the poverty level
and whose parents had low levels of education.34

More recently, the CSHCN screener has been used in the State and
Local Area Immunization Telephone Survey Children on Special Health
Care Needs, funded by the Maternal and Child Health Bureau, and pro-
duced an estimate of disability among children of 12.9 percent.35  Later
national estimates of the rates of disability among children based on the
CSHCN screener from the Medical Expenditure Survey suggest a rate of
17.6 percent. It is unclear whether this represents a true increase in preva-
lence or is related to differences in the methodologies related to the imple-
mentation of the CSHCN screener. The 2005 National Survey of Children
with Special Health Care Needs is in the field and is again using the CSHCN
screener.

Before leaving discussion of this approach to identification, it is worth
noting that significant numbers of children have conditions that cause con-
siderable consequences and are not identified by the functional limitations
questions, even in the longest instrument. In fact, only 49 to 66 percent of
the children identified as having disabilities by QuICCC are identified by 16
functional limitations items alone.30,33,36 Most importantly, among the more
than 50 diagnoses inventoried in the validation study, children with the
same diagnoses were found to have different types of consequences as a
result of their disabling conditions. Except for the fact that children with
more types of consequences were more likely to have multiple diagnoses
than those with only one type of consequence, the type of consequence was
not useful in identifying classes of children with disabilities.36 For example,
a child with asthma might have only functional limitations or, when he or
she was properly treated, might have been identified only by dependence on
medication or might have intermittent inadequately treated asthma and
experience only increased service use. This underscores the deficits that
occur from the use of only functional limitations for the identification of
children with disabilites.36

TRENDS IN DISABILITY

To evaluate trends in disability, it might be useful to look at a few
examples for which data on trends in childhood disability are available.
These trends have gone in different directions and make it hard to provide
a single message about what is happening with childhood disability.
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Blood Lead Levels

From 1976 to 1980, 88.2 percent of children 1 to 5 years of age had
blood lead levels that were more than 10 micrograms of lead per deciliter.
By 1988 to 1991, that figure had fallen to only 8.6 percent of children in
that age group. It continued to fall so that in 2003 only 1.6 percent of
children ages 1 to 5 years had blood lead levels of 10 micrograms of lead
per deciliter.37  This is a result of major changes in the environment, espe-
cially as a result of the elimination of the use of lead paint and lead-
containing gasoline.8

Although this particular threshold of the blood lead level is not associ-
ated with measurable disability, it is a good marker for the level of popula-
tion exposure to environmental lead, which at high levels of body burden is
associated with significant cognitive as well as behavioral effects in chil-
dren. High blood lead levels cause significant disability and even at low
levels cause some impairment of the intellectual quotient.

Spina Bifida

Failure of the neural tube to fuse during fetal development is a cause of
major childhood disability, regardless of the measure used. Another ex-
ample of a success in lowering disability among children has resulted from
the unraveling of the complicated interaction of genetics and environmental
folic acid deficiency during pregnancy in a vulnerable subset of the popula-
tion.8 The inclusion of folic acid supplements to women of childbearing age
has led to marked declines in the rates of both spina bifida and anenceph-
aly. The Neural Tube Defect Ascertainment Project reported a 31 percent
decline in the rate of spina bifida after fortification of the mother’s diet with
folic acid and a 19 percent decline in the rate of anencephaly.38  Thus, the
rate of the two conditions combined decreased from 7.6 to 5.4 per 10,000
births in a 3-year period (1997 through 1999).

Asthma

Asthma presents a very different pattern, one of increasing disability
among children. There has been a steady increase in the proportion of U.S.
children with asthma. A dramatic rise in the prevalence of asthma has been
seen since the 1980s, with the rate almost doubling from the 1980s to the
present.39  Although many cases are mild and do not cause the significant
disability seen in children with neural tube defects, the prevalence is much
higher. More than 5 percent of children have asthma, which makes the
prevalence of asthma 100 times greater than that of spina bifida, so that
even if only a small percentage of children experience disability because of
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asthma, the increase in their numbers significantly overshadows the decline
in the numbers of children with spina bifida.

Low Birth Weight

One of the successes of modern medicine has been the survival of low-
birth-weight infants. As the rate of mortality has declined and the rates of
low birth weight and preterm birth have increased somewhat, more chil-
dren in the low-birth-weight population are surviving.40  Although most
low-birth-weight children do well, these survivors still experience far
higher rates of morbidity and more significant rates of disabilities than
children born at term with higher birth weights.41  Another concern is that
the infant mortality rate is not decreasing at the same rate among all the
racial and ethnic groups. As a result, there are real disparities in the rate
of infant mortality by race and ethnicity. The trends in low birth weight
are also not evenly distributed, so that the rate of low birth weight among
blacks is higher than that among the rest of the population.42  A rapid rise
in multiple births is also being seen, which is another reason for the
increases in the rates of low birth weight and disabilities associated with
low birth weight.41

Obesity

Members of the IOM committee have probably seen information from
the Centers for Disease Control and Prevention depicting the rise in the
proportion of the adult population experiencing obesity from less than 10
percent in most states to more than 25 percent in many states. This is an
issue that has not been limited to adults.

In the 1960s the rates of obesity among children were 4 to 5 percent.
Now the rates of obesity, considered a body mass index (BMI) more than
2 standard deviations above the mean for age and gender, are consistently
close to 15 percent among adolescents and late-school-age children. This
is an epidemic with great consequences for the future. Again, people in
minority groups are the most affected. The rates among black and Mexi-
can-American children have been increasing over time, and the rates of
obesity are increasing among males as well as females. Among older His-
panic children, one in four meets or exceeds the criterion for being over-
weight.43

Although many people do not consider obesity per se to be a disability,
this dramatic rise in the rate of obesity among children has major implica-
tions for the rates of disability for the children now and later in their lives.
Excess BMI is associated with a variety of the conditions that cause disabil-
ity, including cardiovascular problems, type II diabetes mellitus, hyperten-
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sion, and hypercholesterolemia. The incidence of type II diabetes among
children and adolescents has increased dramatically over time and at the
Children’s Hospital at Montefiore, the incidence equals that of type I diabe-
tes, something that was previously unheard of.44

IMPORTANT OMISSIONS

Finally, two major omissions in this summary are noteworthy. First,
the presenters were asked to exclude from discussion children who are
institutionalized, who are not surveyed in any of the household-based
surveys, and mental health morbidity, which is a major growing cause of
disability among children and youth. Nevertheless, it would be inappro-
priate not to mention that institutionalized children are among those
with the most severe disabilities. In addition, mental health conditions
are among the leading causes of disability among children and youth
and have extremely important implications for long-term well-being and
functioning.

IMPLICATIONS

So what does the information presented here mean for the IOM com-
mittee? Current approaches to childhood disability that focus only on the
severely disabled show low rates compared with those of adults, with a
modest but consistent upward trend among children and youth. These
disabilities have major implications for the young people who experience
them, for their families, and for society as a whole. However, if the purpose
of disability policies is to minimize impairment and lifetime disability, then
I believe that the current emphasis on those with the most severe childhood
disability is misguided.

I think that a broader conceptualization for the assessment of milder
disabilities and conditions among the young is needed so that the pre-
cursors of disability that would allow the minimization of future impair-
ment and disability can be tracked. Furthermore, this mismatch of agen-
das, in which the focus is on those who already are experiencing severe
impairment, is going to increase dramatically as the genomic revolution
allows children who are at biologic risk to be identified much earlier.
This has real implications for the specialized preventive services that
those children are going to need to prevent or postpone the onset of
their disabilities.

There is an urgent need to address these issues and to redefine how
society identifies and thinks about disability among the young, both for the
children themselves and their current health and for their future health and
their ability to be productive members of society in the long run.
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H

Aspects of Disability
Across the Life Span:

Risk Factors for Disability in Late Life
Jack M. Guralnik*

I have been working on the epidemiology of disability and risk factors
for disability for 20 years. Until the Institute of Medicine (IOM) report
Disability in America was published nearly 15 years ago (IOM, 1991),

we were in a kind of wilderness in some respects. The IOM report, in
elaborating on Nagi’s model of disability (Nagi, 1991), gave us a frame-
work for our work. I trust that this workshop and the larger study of which
it is a part will make a similar contribution to disability research in the
future. It is particularly important that the study report focus on opera-
tional concepts that epidemiologists (like me) who undertake large popula-
tion studies can use to measure disability and the steps from disease to
disability in a valid, reliable manner.

This paper describes classic epidemiologic research on risk factors for
disability and points out some of the challenges in trying to sort out the
main causes of disability in the older population. I will note how aspects of
this research relate to some of the mechanisms and pathways in the Nagi-
IOM model.

In the early 1980s, the National Institute on Aging initiated a set of
four large population-based studies called the Established Populations for
Epidemiologic Studies of the Elderly (EPESE). The basic approach was to

*Jack Guralnik, M.D., Ph.D. Acting Chief, Laboratory of Epidemiology, Demography and
Biometry, National Institute on Aging, Bethesda, Maryland. The analyses and views pre-
sented in this workshop paper are those of the author and not necessarily those of the
Institute of Medicine Committee on Disability in America: A New Look.

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


158 APPENDIX H

study risk factors for the onset of disability in a population or subpopula-
tion that was free of disability and then examine the development of inci-
dent cases of disability and the risk factors that predicted its onset. The
condition that I will discuss is mobility disability, defined here as an inabil-
ity to walk a quarter mile and an inability to climb a set of stairs.

When my colleagues and I started our study, 72 percent of the cohort of
10,000 individuals was free of mobility problems at the baseline (Guralnik
et al., 1993). Over a period that included four annual follow-ups, 53 per-
cent of this group maintained mobility, 35 percent lost mobility, and a
small percentage died without any evidence of mobility loss. At the baseline,
we collected data on a number of chronic conditions that we hypothesized
might predict mobility loss. We found the odds ratio for the loss of mobility
to be in the range of about 1.2 to 1.5 for people with baseline reports of
heart attack, stroke, diabetes, dyspnea, or exertional leg pain compared
with the risk for people free of these conditions.

A considerable amount of cross-sectional and longitudinal research,
including some studies documented in these appendixes, has investigated a
variety of potential risk factors for disability. A range of physical and
behavioral risk factors have been shown to be associated with disability.
These factors include low levels of physical activity, smoking, high and low
body mass index, weight loss, heavy and no alcohol consumption, high
levels of medication use, poor self-rated health, and reduced social contacts.
Andreas Stuck did a very nice job of summarizing this body of research in a
1999 paper (Stuck, 1999).

Among the chronic conditions that have been shown in epidemiologic
studies to be associated with disability are heart disease and stroke, osteoar-
thritis, hip fracture, diabetes, peripheral artery disease, chronic obstructive
pulmonary disease, cancer, visual impairment, depression, and cognitive
impairment. This list of conditions is in no particular order, and people
frequently ask what conditions are the primary causes of disability. This is
actually a much more complicated question than it initially appears to be.

Some of the issues involved in assessments of the overall impact of a
chronic condition on disability include the strength of the association be-
tween the condition (risk factor) and a particular disability; the prevalence
of the risk factor; and—putting these together—something called an “at-
tributable risk,” which has been assessed for some conditions. Also, it is
important to consider the disability outcome of interest, as Alan Jette has
done (Jette, 1994). For example, are you assessing the difficulty of perform-
ing a certain activity or, more narrowly, the human assistance required to
perform the task?

Another important issue is population characteristics, such as age and
gender. The main causes of disability may be different in men and women.
For example, Ettinger and colleagues found arthritis-musculoskeletal dis-
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ease and injury to be more important causes of disability for women than
for men, whereas men are more likely to experience disability in association
with heart disease, lung disease, and stroke (Ettinger et al., 1994). For both
women and men, arthritis and musculoskeletal disease led as causes of
disability by a considerable margin (reported by 50 percent of women and
30 percent of men), with heart disease being the next most often reported
(reported by 13 percent of women and 16 percent of men).

When the investigators looked not only at overall disability but also at
specific conditions, they again found different results for men and women
and found different results depending on the type of disability. As shown in
Table H-1, for limitations related to the ability to walk one-half mile, do
heavy housework, or bathe, women reported arthritis as the main cause for
each of these limitations. For men, arthritis was the top reported cause for
limitations in walking one-half mile; but for heavy housework, heart dis-
ease is slightly more important as a cause, and for limitations in bathing,
stroke has a slightly greater role than arthritis.

As mentioned earlier, the way in which disability is assessed affects
what is found. For example, Suzanne Leveille has been interested in pain
and its effect on functioning and disability. She and her colleagues have
found consistent results in a number of different studies that show a signifi-
cant association between pain and difficulties in climbing stairs and lifting
as well as difficulties with activities of daily living (ADLs) (Leveille et al.,
1999). However, if the measure is whether someone is not able to perform
an activity at all, there is some increase related to levels of pain, but the
relationship (the odds ratio) is not significant.

TABLE H-1 Most Common Diseases Reported to Cause Difficulty with
Specific Tasks

Men Women

Activity Disease Percent Disease Percent

Walking 1⁄2 mile Arthritis 33 Arthritis 43
Heart disease 13 Heart disease 12
Injury 09 Lung disease 09

Doing heavy Heart disease 26 Arthritis 45
housework Arthritis 24 Heart disease 15

Lung disease 11 Old age 08

Bathing Stroke 25 Arthritis 57
Arthritis 21 Injury 11

SOURCE:  Adapted from Ettinger et al. (1994).
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Another study by Leveille and colleagues shows similar results (Leville
et al., 2001). For the categories of mild pain (at least one site), moderate
pain (at least two sites), and widespread pain (at least three sites and both
upper and lower body sites), people with pain report more difficulty with
ADLs than people without pain; but people with pain are not more likely to
be unable to perform ADLs or to need help from another person.

In addition to individual chronic conditions, the co-occurrence of mul-
tiple conditions or comorbidities is very important in the older population.
EPESE data show that as the number of chronic conditions increases, the
risk of developing a new disability goes up rather dramatically for both men
and women (Guralnik et al., 1993). Those who are not disabled at the
baseline but who have four or more chronic conditions at that time are
almost three times as likely to report mobility loss at follow-up.

Some research suggests that synergistic or multiplicative effects on dis-
ability levels may exist for specific combinations of chronic conditions. This
is difficult research to do, even with fairly large sample sizes. It is still not
clear that a greater effect results from such combinations of conditions than
would be expected simply from the additive effects of each condition.

In addition to identifying relationships, colleagues and I have also tried
to identify mechanisms by which risk factors operate in contributing to
disability. Two examples of this work involve diabetes and low socioeco-
nomic status as risk factors for disability.

For diabetes, we first looked at the association between diabetes and
several different functional or disability outcomes: mobility problems, ADL
disability, and severe walking limitation (i.e., an inability to walk or walk-
ing less than 0.4 meters per second). We also included an additional objec-
tive measure of lower-extremity performance, the Short Physical Perfor-
mance Battery (SPPB). Next we added into our statistical models several
specific conditions and impairments (e.g., peripheral neuropathy, hyperten-
sion, and visual impairment) that are associated with diabetes. We then
looked at the attenuation of the diabetes-function association, as measured
by the odds ratio (for discrete outcomes) or the beta coefficient (for con-
tinuous outcomes).

For each outcome, we found that each of the diabetes-related condi-
tions reduced the initial association between diabetes and the functional
outcomes (Volpato et al., 2002). No condition predominates, but when
taken together, the conditions explain about 80 percent of the statistical
association between diabetes and, especially, mobility and ADL outcomes.
In addition, most of the conditions appear to be clinically plausible as
explanatory factors.

In other studies, we have looked at socioeconomic status (specifically,
educational level) as a risk factor related to both total life expectancy and
disability-free life expectancy. From the EPESE cohort from North Caro-
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lina, we found that for both white and African-American men and women,
higher education is associated with longer life expectancy and longer
disability-free life expectancy at age 65 years (Guralnik et al., 1993).

Many other studies likewise show a relationship between socioeco-
nomic status and disability outcomes. What might be the mechanisms here?
Some findings from the InChianti Study (so named because it was under-
taken in the Chianti region of Italy) are interesting. The focus was different
physiologic subsystems that affect walking. These include the central and
peripheral nervous systems, the muscular system, bones and joints, sensory
systems, and the energy delivery system. Antonia Coppin, who is in my
research group, looked at a variety of different impairments in these sub-
systems and how they mediate the relationship between low levels of educa-
tion and both lower-extremity functioning and gait speed (Coppin et al., in
press). She found two conditions that have a particularly high impact: trail
making (a test of executive functioning that is related to educational status)
and leg power. When all the factors are added into the analysis, they
explain a very large proportion of the difference in lower-extremity func-
tion between people with lower and higher levels of education.

Beyond this research, we have also attempted to do empirical research
using the IOM model (Figure H-1). This has worked quite well. I present
here examples that look at disease and impairment and subsequent func-
tional limitations and then functional limitations and subsequent disability.
We are trying to sort out just how our work will relate to the new Interna-
tional Classification of Functioning, Disability and Health (ICF) model
(WHO, 2001), but so far we have based a lot of our research on the Nagi-
IOM model. In operationalizing this model, the work of Lois Verbrugge
and Alan Jette (1994) has been very valuable.

One way that we have measured functional limitations uses the SPPB
mentioned earlier, an approach first used in the EPESE study (Guralnik et

FIGURE H-1 Models of the pathway from disease to disability.

Nagi-IOM model of disabling process (simplified):

Disease → Impairment → Functional limitation → Disability

ICF model (simplified):

Disease → Body functions and structure → Activity → Participation
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al., 1994; Guralnik et al., 2000). This battery has three components: standing
balance, timed 4-meter walk, and the time required to rise from a chair five
times. Each component is scored categorically from 0 to 4, and these scores
contribute to a summary performance score that ranges from 0 to 12.

In the Women’s Health and Aging Study, colleagues and I looked at
individuals every 6 months. We analyzed data for people who had docu-
mented acute medical events—hip fracture, stroke, myocardial infarction
(MI), and congestive heart failure (CHF). Women with none of these condi-
tions clearly had the least decline in performance; those with hip fracture
fared the worst (Ostir et al., 2002). (Changes in summary scores were −0.29
for no condition, −1.48 for CHF, −2.30 for MI, −2.63 for stroke, and −3.09
for hip fracture over the 6 month period when these events occurred.)

Another study looked at depression as a risk factor for declines in the
same objective performance measure (Penninx et al., 1998). That study
found that people with greater numbers of symptoms of depression had
greater declines in the SPPB.

We have also studied the transition from functional limitation to dis-
ability. In one part of the EPESE study, we found that the higher (better)
that the performance was on the SPPB, the less likely it was that an indi-
vidual who was nondisabled at the start of the study would have an ADL or
mobility limitation 4 years later (Guralnik et al., 1995). Using the results of
this study in a clinical trial of exercise to prevent disability, we are employ-
ing the SPPB to target people without disabilities who have functional
limitations and who are therefore at high risk of progressing to disability
(Rejeski et al., 2005).

The pace and the course of disability in the older population are also of
interest. Colleagues and I have evaluated, using annual interviews over a 6-
year period, what we call severe catastrophic and severe progressive disabil-
ity, defined as follows:

• Severe disability: the individual needs help with three or more of
six ADLs (eating, dressing, bathing, transferring, using the toilet, and walk-
ing across a small room)

• Catastrophic severe disability: an individual with severe disability
in whom no ADL disability was identified in the preceding two interviews

• Progressive severe disability: an individual with severe disability in
whom one or two ADLs were identified in the preceding interview

We found that catastrophic disability is more common in the young
old. Progressive disability is most common in those ages 85 years and older,
a pattern consistent with what we think of the frailty of old age (Ferrucci et
al., 1996).

Although I have not considered them here, environmental and personal
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factors should not be forgotten, as they may affect the progression of
potentially disabling conditions. The disabling potential of many of the
conditions that I have discussed is affected by the physical environment,
access to assistive technologies, and other environmental conditions.

Let me close by recalling the demographic context for this discussion.
Figure H-2 shows data that I developed from U.S. life tables starting in
1900. It shows the proportion of 50-year-old people expected to live to age
90 years or older. That proportion was tiny in 1900, but in 2000 more than
25 percent of 50-year-old women were projected to live to be 90 years old
and older.

Figure H-3 shows data that I compiled from EPESE data, specifically,
data on disability in the year before death. For people in their 90s, the rate
of disability in the years before death is extremely high. So, although the
age-adjusted or age-specific rates of disability are declining in the United
States, the overall numbers of older people with disabilities and the societal
impact of disability will grow because so many more people will be in the
very old age groups. Thus, identification of the causes of disability and
interventions that can mitigate these causes or their effects will be increas-
ingly important.
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FIGURE H-2 Percentage of American men and women age 50 years or older
projected to survive to age 90 years and older. Compiled from U.S. life tables,
National Center for Health Statistics.
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FIGURE H-3 Percentage of individuals age 70 years or older defined as disabled
by year before death.
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Health Care Transition of Adolescents
and Young Adults with Disabilities and

Special Health Care Needs:
New Perspectives

John Reiss and Robert Gibson*

In the United States, almost 9.4 million children and youth have special
health care needs (Centers for Disease Control and Prevention, Na-
tional Center for Health Statistics, 2000), and approximately 500,000

turn 18 years old annually (Newacheck and Taylor, 1992). The large and
growing number of young adults with special health care needs and dis-
abilities is a result of medical advances that have been made over the past
25 years. Today, many children who once would have died from severe
congenital disorders and other serious medical conditions survive into adult-
hood (Blum, 1995; Gortmaker et al., 1993).

More than 15 years ago, in anticipation of the challenges that these
young people might face in accessing health care and the demands they
would place on the pediatric and adult health care systems, Surgeon Gen-
eral C. Everett Koop convened a conference entitled Growing Up and Get-
ting Medical Care: Youth with Special Health Care Needs (Magrab and
Miller, 1989). The conference drew much needed attention to this emerging
issue and created a national agenda for developing a seamless health care
system that would allow youth to easily move from child-centered (pediat-
ric) to adult-oriented health care (Blum, 2002; Reiss, 1999). Because the

*John Reiss, Ph.D. Associate Professor of Pediatrics and, Institute for Child Health Policy,
University of Florida, Gainesville. Robert Gibson, Ph.D., MSOTR/L, Research Associate,
Institute for Child Health Policy, University of Florida, Gainesville. The analyses and views
presented in this workshop paper are those of the author and not necessarily those of the
Institute of Medicine Committee on Disability in America: A New Look.

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


HEALTH CARE TRANSITION OF ADOLESCENTS AND YOUNG ADULTS 167

transition to adulthood represents a critical turning point in the life course,
suboptimal transition experiences may affect the ability of people with
childhood onset chronic conditions to participate in society and live fulfill-
ing lives as adults (Halfon and Hochstein, 2002).

The last decade and a half has seen an ever-expanding number of policy
and consensus statements, practice guidelines, position papers, conference
reports, calls to action, editorials, program descriptions, and small research
studies that address various aspects of health care transitions for young
people (Reiss and Gibson, 2002). In 2002, the American Academy of Pedi-
atrics (AAP), the American Academy of Family Physicians (AAFP), and the
American College of Physicians-American Society of Internal Medicine
(ACP-ASIM) released a consensus statement (American Academy of Pediat-
rics et al., 2002) that sets out six steps to ensure that all young people with
special health care needs are provided with the support that they need to
transition to adult-oriented medical care. (See Box I-1 below). To imple-
ment these and other similar recommendations will require changes in
professional education, clinical practice, organizational procedures and
structures, public policies, and research priorities (Scal, 2002; Blum, 2002;
Reiss and Gibson, 2002; Reiss et al., 2005; Lotstein et al., 2005).

For the purposes of this paper, health care transfer refers to the point in
time when an individual changes from one primary or specialty care provider
to another. This paper focuses on one important example, the transfer from
pediatric to adult care. Health care transition refers to a planned process that
for youth includes the preparation for transfer from pediatric to adult-
oriented health care, the transfer itself, and the establishment of the young
adult in the adult health care system. Child-centered care and pediatric care
refer to primary and specialty health care that is provided to individuals
under the age of 18 years by pediatricians, family physicians, pediatric nurse
practitioners, and other child health care professionals. Such care is charac-
terized by attention to processes of physical, mental, and emotional develop-
ment that continue from infancy through adolescence and includes involve-
ment by parents, who oversee and provide much care to children in the home.
During this period, parents have the legal responsibility for decisions about a
child’s care, although young people generally become more involved in deci-
sion making as they mature. Adult-oriented health care refers to health care
that is provided to individuals over the age of 18 and that places greater
emphasis on personal responsibility and patient autonomy.

HEALTH CARE TRANSITION VIEWED
AS A DEVELOPMENTAL PROCESS

As noted by Rosen (2004), health care transition occurs “contempora-
neously with the dramatic physical, cognitive, psychological and social
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development of adolescence” (p. 126) and within the broader context of the
developmental tasks associated with the transition from adolescence to
adulthood (i.e., increased independence, legal responsibility, work, finan-
cial self-sufficiency, and the formation of adult partnerships and new fami-
lies). For young adults with disabilities or special health care needs, health
care transition is a “dynamic lifelong process that seeks to meet their indi-
vidual needs as they move from childhood to adulthood. The goal is to
maximize lifelong functioning and potential through the provision of high-
quality, developmentally appropriate health care services that continue un-
interrupted as the individual moves from adolescence to adulthood” (Ameri-
can Academy of Pediatrics et al., 2002, p.1304). Furthermore, transition
involves a “reorientation of clinical relations to mirror the young person’s
increasing maturity and emerging adulthood” (American Academy of Pedi-
atrics et al., 2002, pp.1304-5).

Our research on the real-life experience of health care transitions re-
vealed that for the youth and families that were most successful in transi-
tion, the shift occurred as a developmental process that progressed through
three stages. These stages are: envisioning a future, age of responsibility,
and age of transition (Reiss et al., 2005).

The first stage, envisioning a future, starts at the time of diagnosis and
focuses on the establishment of a future-oriented perspective. Questions
about future education, employment options, independent living in the
community, and health care needs should help to prompt families and
providers to formulate long-term goals and initiate activities that promote
the child’s future independence.

The second stage, the age of responsibility (ages 6 to 14 years), centers
on the young person mastering and independently carrying out develop-
mentally appropriate and age-appropriate tasks. These tasks include such
routine activities as learning to dress oneself and managing personal hy-
giene, as well as specific health care tasks, such as taking medications
independently, learning about one’s illness or disability and communicating
with health care providers.

The first two stages lay the foundation for the broad range of the
transition-specific activities that occur during the final stage, the age of
transition. This stage is divided into two periods, adolescence (ages 15 to 17
years) and young adulthood (ages 18 to 25 years), the dividing point being
the legal age of adulthood (age 18 years in the United States). It is during
the stage of transition that the young person develops and refines the knowl-
edge and skills needed to interact with the adult-oriented health care system
independently and take the lead role in medical decision making. New
adult-oriented providers are identified and selected and the challenge of
maintaining health insurance coverage is addressed.
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PROVIDER POLICIES AND PRACTICES

In the United States, children receive child-oriented health care from
pediatricians, family physicians, pediatric nurse practitioners, or other child
health care professionals. Transfers from pediatric to adult-oriented care
typically appear to be based on a young person’s age rather than his or her
readiness or ability to negotiate the adult health care system (Reiss et al.,
2005). Many pediatric physicians, especially those who provide primary
care, have a policy to discharge their patients when they finish college or
reach a certain age, which is typically by the age of 21 years (American
Academy of Pediatrics, Council on Child Health, 1972; see also commen-
tary by Litt, 1998. The 1972 statement remains current AAP policy [per-
sonal communication, Stephanie Mucha Skipper, M.P.H., Manager, Coun-
cil on Children with Disabilities, AAP]). In addition, some professional
medical associations have guidelines on age as part of licensing or specific
accreditations. For example, the national professional guidelines for pediat-
ric nurse practitioners restrict their practice to individuals aged 21 years
and under, except under certain circumstances (National Association of
Pediatric Nurse Practitioners, 2004).

Children’s health services and agencies may have maximum age poli-
cies defined in their charters, by-laws, or other corporate operating proce-
dures. Examples include the 18-21 upper age limit for State Title V CHSCN
Programs (Reiss and Lamar, 2003) and the 18 year old age limit for Shriners
Hospitals (Ben Ali Shriners, 2005). Hospitals that serve both children and
adults typically have policies that require inpatients over a certain age (for
example, age 18 years) to be cared for on floors for adults rather than in the
pediatric section of the hospital (Personal communication, Terrance Flotte,
MD, Chairman Department of Pediatrics, University of Florida, November
8, 2005). These inpatient policies appear to be related to a number of
factors, including staff training and expertise, the availability of size- and
age-appropriate medical equipment and technology, the perceived appro-
priateness of the care environment, and tradition.

An abrupt transfer out of pediatric care can also be prompted by an
adolescent’s display of adult behaviors. More generally, pediatric providers
may hesitate to treat adolescents and young adults who are sexually active,
pregnant, abusing illegal substances, acting out or challenging authority, or
adjudicated to the juvenile justice system (Reiss et al. 2005, Rosen, 2004).

The primary concern about using a young person’s age or behavior as a
criterion for transfer to adult care is that transfers may be implemented
without a process for determining whether the individual is prepared for
the world of adult-oriented medicine.
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BENEFITS AND CHALLENGES OF THE TRANSFER FROM
PEDIATRIC TO ADULT CARE

How young people move from pediatric to adult-oriented health care is
not well documented or understood. For many healthy young people, a
typical sequence appears to be (1) a period during which a young person
stops seeing child-oriented providers, (2) a period during which the indi-
vidual is not well connected to the health care system, and (3) a time in
middle age when emerging acute and chronic health care problems such
hypertension prompt the reestablishment of a relationship with one or
more health care professionals. This pattern may be most characteristic of
healthy young men, who may only occasionally need treatment for an
injury or acute illness. Young adult women with needs for gynecological
and obstetric care have more motivation to establish a relationship with a
health care professional. Although data from the National Health Interview
Survey show a sharp drop after age 18 for both males and females in the
proportion of people who have a usual place to go for health care, the drop
is much greater for males than females—from approximately 95 percent for
both groups in the under-18-age group to approximately 65 percent
for males and 80 percent for females aged 18 to 24 (Centers for Disease
Control and Prevention, 2004).

Overall, our sense is that for many young people the move from pediat-
ric to adult-oriented care is less a transition (a planned purposeful process)
than a series of discontinuous events. Although such an unplanned process
is not ideal, it may not substantially interfere with the progress that most
young adults make in addressing the tasks of young adulthood, such as
completing education and training, getting a job, moving toward financial
self-sufficiency, living independently, starting a family of their own, and
establishing their place in adult society (Havighurst, 1972; Elliot and
Feldman, 1990; Carnegie Council on Adolescent Development, 1995).

In contrast, young adults with disabilities and special health care
needs do not have the option of dropping out of the health care system
for an extended period of time. Doing so can have serious, even life-
threatening health consequences. Furthermore, for many of these young
people, progress toward adult roles and responsibilities depends, in part,
on access the health care that helps them to be as healthy and as func-
tional as possible (Viner, 1999).

The move from pediatric to adult-oriented health care presents both
potential benefits and challenges or risks for young adults with disabilities
or special health care needs. The potential benefits include

• receipt of age-appropriate preventive and primary care that sup-
ports adult roles and functioning and that includes screening for and treat-
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ment of common adult health problems, for example, cholesterol and hy-
pertension screening and counseling about exercise and weight;

• increased attention to sexuality, fertility, and reproductive health
issues;

• promotion of a more active role for the young adult in learning
about, managing, and making decisions about their health and health care;
and

• improved access to adult inpatient services and to subspecialists
trained to treat adults.

Potential challenges associated with the transition of young adults
to adult-oriented providers also exist. They include

• difficulty finding primary and specialty care providers who have
experience with and current knowledge of certain pediatric-onset condi-
tions and who are interested in treating young adults with these conditions;

• loss of access to pediatric professionals and providers who have
unique knowledge about the pediatric onset conditions, the history of a
disabling condition for a particular young person, and the personal and
family circumstances of that individual, including the medical care and
other support provided by family members;

• changes in a therapeutic regimen that may, if not carefully pre-
sented and monitored, cause confusion and compromise a young adult’s
adherence to the regimen; and

• limited preparation of young adults to assume, as appropriate, the
adult patient role in making decisions and independently carrying out self-
care and other medical tasks and responsibilities.

The transfer to adult care has potential psychosocial as well as health
consequences. Potential psychosocial benefits include the promotion of age-
appropriate social and emotional development, greater self-reliance, a posi-
tive self-image, and an increased sense of competence. The transfer may
also broaden the young person’s system of interpersonal and social sup-
ports beyond those developed in childhood and adolescence.

At the same time, a transfer to adult care may present psychosocial
challenges, including the loss of familiar formal and informal social sup-
ports provided by the pediatric health system. Young people may also be
overwhelmed by their new adult responsibilities of medical decision mak-
ing, self-care, and self-advocacy and the challenge of navigating the unfa-
miliar adult health care system. Some young people, especially those for
whom transfer is abrupt, may experience the transfer to adult-oriented care
as a punishment or rejection. For people with disabilities that are associated
with shortened life expectancy, the transfer to adult care may bring an
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increased awareness of mortality and increased anxiety, including anxiety
about age-related exacerbations and complications of their condition.

Not only patients but also health care professionals may experience
challenges with the transfer of older pediatric patients. These challenges
include having to terminate long-term, emotionally significant relationships
with young adults and their families (Sawyer et al., 1997). Some pediatri-
cians do not trust that their young adult patients will receive the necessary
care and guidance in the adult health care system that they have received
from the pediatric health care system (Schidlow and Fiel, 1990; Reiss et al.,
2005). Sometimes, pediatricians may be dismayed to find prior pediatric
patients returning to see them as adults whose health has deteriorated after
they have unsuccessfully sought care from the adult-oriented health care
system (Reiss et al., 2005). For clinical researchers involved in long-term
research on pediatric onset conditions, continued follow up can become
even more difficult when their patients move from pediatric to adult care.

For adult care providers, the timely transfer of key medical information
can be a challenge (Coleman and Boult, 2003; Rubin, 2003), not unique to
this transition but nonetheless a significant concern. Some young adults
with complex conditions come to their new adult providers with little or no
written information about their history or current course of treatment.
Others come with multiple volumes of documentation that may date back
to the patient’s initial stay in a neonatal care unit. In either case, this
presents the new providers with very time-consuming tasks of collecting or
assessing information, tasks for which there is little or no specific reim-
bursement by health plans.

FORCES AND FACTORS THAT AFFECT
TRANSFERS AND TRANSITIONS

In addition to the challenges for patients, families, and providers that
are associated with the transfer to adult-oriented health care, a number of
systems-level forces and factors impede the smooth transfer from pediatric
to adult care systems. Two—health care funding and professional educa-
tion—are discussed here. The policies and procedures of health care profes-
sionals and facilities were described earlier.

Funding of Health Care Services

Two aspects of health care funding may complicate smooth transfers
from pediatric to adult providers. The first of these involves the lower rates
of insurance for young adults with special health care needs compared to
other young adults. Young adults with disabilities and chronic conditions
have a relatively higher rate of being uninsured than younger or older
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individuals (Callahan and Cooper, 2004; Collins et al., 2004; Fishman,
2001; White, 2002). Employment-based family health insurance plans have
age limits (generally between the ages of 19 and 23 years), after which
coverage for children is no longer offered (Collins et al., 2004). Young
adults with special health care needs who are insured are less likely than
their insured peers to have employment-based insurance because the unem-
ployment and underemployment rates for that population are so high (White,
2002; Fishman, 2001). They are more likely than their peers to be insured
through state Medicaid programs (McManus et al., 1991). Medicaid typi-
cally provides a significantly lower rate of payment to providers than
employment-based coverage or Medicare, which may discourage physicians
from accepting Medicaid patients (Kaiser, 2002; Yudowsky et al., 2000).
Because the SSI disability criteria for children (age 0 to 17) are less restrictive
than the criteria for adults, youth who are insured through Medicaid be-
cause they qualify as disabled under the Supplemental Security Income (SSI)
Program may lose both SSI and Medicaid when they turn 18 (Reiss, Wallace
and McPherson, 2002; Loprest and Wittenberg, 2005).

The second funding issue involves the differences in the scope of health
plan coverage for children and adolescents compared to that for adults,
especially in public programs. Medicaid, the State Children’s Health Insur-
ance Program, and the state Title V Children with Special Health Care
Needs Screener Program offer benefits to children that are not equally
available to adults in need. For example, Medicaid’s Early and Periodic
Screening, Diagnostic, and Treatment (EPSDT) program, which covers re-
cipients under the age of 21, requires that specified services be provided to
children even if a state’s Medicaid program does not cover the service for
other beneficiaries (Centers for Medicare and Medicaid Services, 2005).
The EPSDT program also requires state programs to provide information
to families and to help them use available services appropriately. Unfortu-
nately, the scope of this coverage as written is not matched by the actual
delivery of services. The U.S. General Accounting Office has reported that
Medicaid-eligible children often do not receive critical EPSDT services (Gen-
eral Accounting Office, 2001). Notwithstanding this shortfall, many chil-
dren with special health care needs will experience a loss of financial access
to certain services when they become adults, even if they continue to be
covered by Medicaid. This can complicate the transition to adult care and
frustrate patients, families, and providers.

Education of Pediatric and Adult Health Care Professionals

Some studies suggested that factors that affect the transition from pedi-
atric to adult-oriented care are associated with the differences between the
training of pediatricians and adult physicians (Rosen, 1995, 2004; Watson,
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2005; McDonagh, 2005). Most general and specialty medical care physi-
cians receive the majority of their clinical training in residencies and fellow-
ships that address the diseases and health care needs either of children
(those under age 21 years) or of adults, but rarely both.

One exception to this pattern of age segregation is Med-Peds, in which
physicians receive 2 years of residency training in pediatrics and 2 years of
residency training in internal medicine (Lannon et al., 1999; American
Academy of Pediatrics, undated). Another exception is adolescent medi-
cine, in which physicians trained in pediatrics or internal medicine receive
additional training in the care of adolescents and young adults (American
Board of Internal Medicine, 2005; American Board of Pediatrics, 2005).
However, these two specialty areas of training are relatively new, and the
number of physicians who have completed Med-Peds or adolescent medi-
cine programs is small and geographic distribution is uneven (Lannon et al.,
1999). Family physicians are prepared to provide primary care from birth
through old age. Nonetheless, they receive very limited training in the
complex pediatric onset conditions for the growing number of patients with
these conditions who in earlier times would not have reached adulthood or
middle age (Blum, 1995).

Beyond the initial training of physicians, medical journals, professional
organizations, research, and conferences tend to be organized into distinct
age-related realms. This separation limits the formal and informal connec-
tions between pediatric and adult-oriented primary and specialty care pro-
viders and also reinforces the suggestion that pediatric and adult-oriented
medicine constitute two separate subcultures of biomedicine (Cassell, 2004;
Good, 1994; Rosen, 1995; Reiss et al., 2005). As noted by Dr. Christine
Cassell (President, American Board of Internal Medicine), “as health pro-
fessionals, we do not often think of culture as affecting our actions and
attitudes . . . Culture is a term we apply freely to explain the behavior and
attitudes of people who think and act differently from ourselves” (Cassell,
2004, p. xv). Although empirical data regarding cultural differences be-
tween pediatrics and adult-oriented medicine are limited, we believe it is
important to recognize the power of medical cultures and their relevance to
health care transitions involving the move of children with special health
care needs from one medical subculture (pediatrics) to another (adult-
oriented medicine).

IMPROVING THE TRANSFER PROCESS

As noted earlier, the AAP, AAFP, and ACP-ASIM have developed a
consensus statement on the health care transitions for children with special
health care needs. An excerpt from that statement appears in Box I-1. It
recognizes that much remains to be done to improve health care transitions
and outcomes for young adults with special health care needs.
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The consensus statement recommends the creation of an up-to-date de-
tailed written transition plan for children with special health care needs by
the time they reach 14 years of age. At a minimum, this plan should include
what services need to be provided, who will provide them, and how they will
be financed. The importance of developing a transition plan in early adoles-
cence is also reflected in the Individuals with Disabilities Education Act
(2004, PL 108-446), which mandates the development of a transition plan
for all students who receive special education services by age 16 years.

A variety of instruments for transition planning currently exist (see
National Center of Medical Home Initiative for CSHCN, 2005 for a list-
ing). These instruments have both strengths and weaknesses. A review of
these transition planning instruments as part of the development of a com-
prehensive transition planning tool for youth and their families (Reiss and
Gibson, 2005) suggest that transition plans should address the following
eight areas: (1) the youth’s long-term goals; (2) the youth’s knowledge
about his or her condition or disability; (3) the youth’s health behaviors; (4)
tasks related to taking medication, conducting clinical tests, and using equip-
ment; (5) the youth’s behaviors related to health care visits; (6) tasks related
to transfer to adult providers (e.g., locating and selecting adult providers
and transferring medical information); (7) tasks related to other aspects of
adulthood (e.g., education, work, and independent living); and (8) skills for
accessing care through the adult-oriented health care system (e.g. making
appointments, maintaining and using health insurance, and providing in-
formed consent).

A strategy that is similar in many respects to that outlined in the con-
sensus statement has been suggested by Forbes and colleagues (2001) in a
report for the National Coordinating Centre for National Health Service of
Great Britain on continuity of care during the transfer from pediatric to
adult medicine. The authors of the report reviewed more than 120 publica-
tions that addressed continuity of care for youth with disabilities and spe-
cial health care needs, identified practices that address continuity, and as-
sessed the relative merits evidence for those practices.

The report proposed that strategies can be classified into general
approaches or models. We have simplified and relabeled these, for the
purposes of this review, as: 1) youth and family education and prepara-
tion; 2) practitioner-focused clinical education and training; and 3) systems
development.

Youth and Family Education and Preparation

As discussed by Forbes and colleagues, youth- and family-focused in-
terventions address the logistical, developmental, and emotional challenges
of the transfer to adult-oriented care. These interventions are designed to
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help youth acquire the knowledge and skills that they need to interact
independently and effectively with the adult health care system and to
support families through this process. Activities associated with this type of
intervention include individualized needs assessment; the use of checklists
and health care transition planning materials and support; individualized or
group training on self-care, communication, medical decision making, and
life skills; peer support; and the education of parents to promote their
child’s independence.

Practitioner-Focused Clinical Education and Training Interventions

Practitioner-focused interventions are designed to ensure that the clini-
cal expertise regarding childhood-onset disabilities and special health care
needs found in the pediatric system continues to be available to the young

Box I-1
Health Care Transitions for Young Adults with

Special Health Care Needs

This policy statement represents a consensus on the critical first steps that the
medical profession needs to take to realize the vision of a family-centered, contin-
uous, comprehensive, coordinated, compassionate, and culturally competent
health care system that is as developmentally appropriate as it is technically so-
phisticated. The goal of transition in health care for young adults with special health
care needs is to maximize lifelong functioning and potential through the provision
of high-quality, developmentally appropriate health care services that continue un-
interrupted as the individual moves from adolescence to adulthood. . . . The goals
of this policy statement are to ensure that by the year 2010 all physicians who
provide primary or subspecialty care to young people with special health
care needs 1) understand the rationale for transition from child-oriented to adult-
oriented health care; 2) have the knowledge and skills to facilitate that process;
and 3) know if, how, and when transfer of care is indicated.

1. Ensure that all young people with special health care needs have an identi-
fied health care professional who attends to the unique challenges of transition and
assumes responsibility for current health care, care coordination, and future health
care planning. This responsibility is executed in partnership with other child and
adult health care professionals, the young person, and his or her family. It is in-
tended to ensure that as transitions occur, all young people have uninterrupted,
comprehensive, and accessible care within their community.

2. Identify the core knowledge and skills required to provide developmentally
appropriate health care transition services to young people with special health care
needs and make them part of training and certification requirements for primary
care residents and physicians in practice.
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adult once he or she transfers to adult providers. These interventions in-
clude the provision of clinical training to adult primary and specialty care
providers who may not have experience in treating childhood-onset condi-
tions. They also include the availability of pediatric providers to provide
ongoing consultation and technical assistance to adult providers and the
implementation of shared clinics. In shared clinics, pediatric and adult
providers work together over a period of time to manage the care of pa-
tients and learn from each other regarding the development and implemen-
tation of developmentally appropriate health care for young adults.

Systems Development

Systems-level actions focus on the organizational issues that arise be-
cause pediatrics and adult-oriented medicine tend to function as separate
and distinct health care delivery systems. Actions include the promotion of

3. Prepare and maintain an up-to-date medical summary that is portable and ac-
cessible. This information is critical for successful health care transition and provides
the common knowledge base for collaboration among health care professionals.

4. Create a written health care transition plan by age 14 together with the
young person and family. At a minimum, this plan should include what services
need to be provided, who will provide them, and how they will be financed. This
plan should be reviewed and updated annually and whenever there is a transfer of
care.

5. Apply the same guidelines for primary and preventive care for all adoles-
cents and young adults, including those with special health care needs, recogniz-
ing that young people with special health care needs may require more resources
and services than do other young people to optimize their health. Examples of
such guidelines include the American Medical Association’s Guidelines for Adoles-
cent Preventive Services (GAPS), the National Center for Education in Maternal
and Child Health’s Bright Futures: Guidelines for Health Supervision of Infants,
Children, and Adolescents, and the US Public Health Service’s Guidelines to Clin-
ical Preventive Services.

6. Ensure affordable, continuous health insurance coverage for all young peo-
ple with special health care needs throughout adolescence and adulthood. This
insurance should cover appropriate compensation for 1) health care transition plan-
ning for all young people with special health care needs, and 2) care coordination
for those who have complex medical conditions.

SOURCE: American Academy of Pediatrics et al., 2002. See also, American Medical Associ-
ation, 2000; Green and Palfrey, 2000; and U.S. Preventive Services Task Force, 1996. Per-
mission to use requested from Pediatrics.

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


178 APPENDIX I

good communication; the sharing of patient-specific information across
pediatric and adult programs and services; and the modification of stan-
dard practices, procedures, and staffing patterns to better meet the chang-
ing needs of youth as they move through the transition process. Changes of
these sorts also involve the linking of the health care system with the
educational system and the other institutions and organizations that have
served a child with special needs. Strategies for improving communication
and information exchange include regular meetings among pediatric and
adult staff to share patient-specific information before the transfer of care,
the development of a model medical summary form, and care coordination
(which ensures that appointments with adult providers are scheduled and
kept). Modifications to standard practices include implementation of tran-
sition clinics; the provision of more flexible services (such as longer medical
visits, visits after traditional office hours, and the provision of services in
schools and other nontraditional settings); and the addition of staff whose
time is dedicated to providing training or developmentally appropriate care
and psychosocial support.

On the basis of their review, Forbes and colleagues concluded that the
quantity and the quality of the empirical evidence do not allow determina-
tion of the absolute or the relative impact that the various family-focused,
professional-focused, and organization-focused health care transition inter-
ventions and related activities have on the transfer of care. This lack of
evidence on impact is related to a number of methodological problems,
including small sample sizes, the lack of control groups, and measurement
problems. Additionally, most of the real-world health care transition pro-
grams that have been studied have included activities that fall under two or
three of the intervention categories discussed above (Betz, 2004). This blend-
ing of intervention methods, along with the confounding of patient-family
factors, such as disease severity, health status, cognitive ability, family func-
tioning, and psychosocial status, contribute to the difficulty of determining
what health care transition interventions are helpful to whom, when, and
under what circumstances.

There is general agreement about the needs and directions for health
care transition in the Consensus Statement, the work of Forbes and col-
leagues (2001), and the suggestions of Rosen, (2004). As Rosen (2004)
states, although the empirical evidence is not conclusive, the body of pub-
lished work on health care transition does provide practical guidance and
that there are now “some fundamental principles of transition that have
achieved nearly universal endorsement . . . [which] provide a framework”
(p. 126) for the further development and study of health care transition
services for young people with special health care needs. These principles
and promising approaches include the following: (1) transition should oc-
cur within a developmental context; (2) the timing of the transfer from
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pediatric to adult-oriented health care should be flexible; (3) self-care is a
critical competency for youth with special needs; (4) the adequate exchange
of information between the pediatric and the adult physicians is a critical
component of the transition process; (5) successful transition requires coor-
dination; (6) transition should include joint visits; (7) transition planning
should include the family; (8) young adults require adult-oriented primary
and preventive care; and (9) adequate infrastructure is necessary to support
transition (Rosen, 2004).

Further research is clearly necessary to assess what practices best pre-
pare young people and their families for transition. Research can also help
guide changes in medical education, policies and procedures and improve-
ments in health systems and community infrastructure that will better assist
young adults with disabilities and special health care needs to work and live
independently in their communities.

DIRECTIONS FOR FUTURE RESEARCH

Based on our work and the work of others cited in this appendix, we
see several areas for transition research. The lists of research topics below
follow the categories set out by Forbes and colleagues (2001).

First are research questions that are relevant to the needs of youth and
family members in transition. These include

• What information, training, and other support are most effective in
helping families to anticipate and prepare for health care transition?

• At what age should transition preparation begin and what age or
age range constitutes the best target date for transfer to adult-oriented
medical systems?

• What characteristics of youth and families predict successful transi-
tion outcomes?

• What are the social and psychological impacts on the young person
of transfer to adult-oriented care?

A second category of research needs focuses on the preparation of
health care providers to facilitate and promote transition. Questions in-
clude

• What research and professional activities will best alert the adult-
oriented medical community of the growing need of providers for young
adults with disabilities and special health care needs?

• What knowledge and skills are necessary to address the continuing
developmental as well as medical needs of young adults with disabilities
and special health care needs? What are the best methods for getting ad-
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equate numbers of adult-oriented providers acquainted with this knowl-
edge and these skills?

• What supports such as a standardized transition notes or joint
medical visits are most effective in getting transition information conveyed
among health care providers?

• What else can be done to establish better communication between
pediatric and adult-oriented providers to support the transition process?

A third area for research involves knowledge to guide system changes
that will support successful health care transitions. Questions include

• What characteristics of health care systems predict successful tran-
sition outcomes?

• What are the medical and health care experiences of healthy ado-
lescents and young adults (ages 16 to 26) as well as those with disabilities as
they transition to adult-oriented providers? What type of care do they
access, from whom do they receive their care and how is this care paid for?

• What are the costs and the benefits of health care transition ser-
vices and support (including long-term costs)?

• What models and strategies are used by professionals, providers,
and others to transition youth with disabilities and special health care needs
to the adult health care system? How do they affect outcomes?

• What are the short-term and the long-term health consequences of
aging out of the pediatric health care system?

Some of these suggestions will require new information sources and
research strategies. They will require long-term studies to track health be-
haviors and encounters through adolescence into adulthood.

CONCLUSION

About 9.4 million children and youth in the United States have special
health care needs, and more than 90 percent of these children and youth
will live to see their 21st birthday. As young adults, these individuals need
age-appropriate medical care that will help them be healthy, active, contrib-
uting members of society. However, these young adults face a broad range
of challenges as they graduate from the pediatric system and turn to the
adult-oriented system for the health care. These challenges are the product
of a variety of forces and factors, both individual and systemic. Although
the available evidence does not provide us with a surefire fix for these
problems, it does point out steps that can be taken to make progress. These
steps involve the implementation of promising health care transition prac-
tices and principles more broadly, the evaluation of the effectiveness of
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demonstration projects in a more systematic fashion, and the provision of
the resources needed to finance quality health care services and support for
young adults with disabilities and special health care needs.
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Professionals disagree about the definition of the term secondary con-
dition. Definitions vary (to the extent that they are explicit), and
concepts are often confused or misunderstood. The term itself is

relatively new. It came on the scene in 1986 through the work of Michael
Marge of the National Council on Disability.

Although the term itself was new, the concept that people with disabili-
ties experienced ongoing health problems that were somehow associated
with their primary disabling conditions was not new either to them or to
the clinicians who treated them. This paper reviews the evolution of the
concept of a secondary condition, describes its components, discusses areas
of disagreement regarding the definition, and places secondary conditions
within the taxonomies of disabilities used in rehabilitation science and
clinical practice.

HISTORY

As Heidegger posited (Heidegger, 1964), to name something is to call it
into being. After Michael Marge named it, the concept of the “secondary
condition” was identified and highlighted in the Institute of Medicine’s

J
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(IOM’s) 1991 report Disability in America (Pope and Tarlov, 1991) and its
1997 report Enabling America (Brandt and Pope, 1997). Both reports de-
fined secondary conditions specifically in terms of physical or mental health
problems.

The new concept was embraced, especially by the federal funding agen-
cies, such as the National Center for Medical Rehabilitation Research
(NCMRR), the National Institute for Disability Related Research (NIDRR),
and the Centers for Disease Control and Prevention (CDC). These agencies
initially funded research to identify and define secondary conditions and
then supported further studies to evaluate interventions that can be used to
prevent or modify such conditions. The concept also became a part of the
strategic planning cores within the agencies.

Recognizing the potential to improve the prevention of secondary con-
ditions, CDC organized national conferences highlighting their epidemiol-
ogy as well as preventive and modifying strategies. The conferences pro-
moted discussions that enriched the understanding of secondary conditions.
Individuals with disabilities were active participants in the discussions, in-
cluding discussions of areas for research. The CDC Disability and Health
Team initiated a funding stream for research into the secondary conditions
of individuals with disabilities, and it also supported statewide disability
and health programs and projects. As a result of these CDC-supported
initiatives and the strategic plans of NCMRR, NIDRR, and other funding
sources, a science base for secondary conditions is developing.

On another front, the American Association of Health and Disability
was established. The mission of this professional and advocacy organiza-
tion is the prevention of additional health complications and secondary
conditions in people with disabilities and the encouragement of health
promotion and wellness programs that will assist people with disabilities to
attain and maintain a positive health status. This national organization
promotes interactions and information sharing among consumers, profes-
sionals, and agencies regarding secondary conditions and wellness for indi-
viduals with disabilities.

KEY DIMENSIONS OF SECONDARY CONDITIONS

No single seminal article has defined and enumerated secondary condi-
tions. Various definitions and lists of conditions have appeared in articles
and book chapters, on websites, and in promotional material (Pope and
Tarlov, 1991; Lollar, 1994; Brandt and Pope, 1997; Coyle et al., 2000; U.S.
Department of Health and Human Services, 2000; Simeonsson et al., 2002;
Traci et al., 2002; Turk and Weber, 2005). Notwithstanding certain differ-
ences, these discussions generally specify some common key dimensions, in
particular, that a secondary condition
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• has a causal relationship to the primary condition,
• may be preventable,
• may vary in its expression and the timing of its expression,
• may be modified, and
• may increase the severity of the primary condition.

The most important and defining of these elements is that a secondary
condition is related to a primary condition that is a risk factor for its
development. In general, the secondary condition would not exist in the
individual but for the presence of the primary condition, although addi-
tional factors (such as a lack of appropriate medical care) may contribute to
the development of the secondary condition. Examples of common second-
ary conditions (some of which may also develop in their own right as
primary conditions) include

• pain,
• osteoporosis,
• renal insufficiency,
• chronic lower limb edema,
• pressure ulcers,
• obesity,
• depression, and
• insulin-resistant diabetes mellitus (in individuals with spinal cord

injuries).

As defined by the IOM, a secondary condition involves a physical or
mental health problem. Some view the term more broadly to include social
problems, such as isolation or relationship problems. This interpretation sim-
ply reproduces the general concepts of societal or environmental limitations
and dilutes the concept of disability. Secondary conditions defined as health
and medical conditions focus the attention on a distinct group of conditions.

Secondary conditions are likely preventable, although the degree of
preventive success depends, in part, on many factors, including the underly-
ing mechanisms linking the primary and secondary conditions. Social, per-
sonal, and knowledge barriers may impede prevention. Broad social barri-
ers include negative attitudes toward disability; community environments
that limit physical access to medical and other services and opportunities;
and a lack of funding and other policy support for research, medical ser-
vices, and additional elements of a successful prevention program. More-
over, individuals with disabilities may have personal characteristics or traits
that affect their responsiveness to interventions. Resiliency is one such char-
acteristic that has been recognized as an important variable in successful
outcomes.
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Certainly, the state of medical science and engineering technology af-
fects the understanding, prevention, and management of secondary condi-
tions. In some cases, research has led to a recognition that a health problem
that was once thought to be an independent (or comorbid) condition is
actually linked to a disability, for example, diabetes and spinal cord injury,
as described by William Bauman in his paper in Appendix M of this work-
shop report. Such advances in medical knowledge must be disseminated to
providers and consumers if it is to be effectively applied to prevent or
manage secondary conditions.

In addition, as science or technology progresses, previously expected
outcomes may change. Evidence of this comes from the advances in treat-
ment techniques for spasticity that reduce or prevent certain secondary
conditions. For example, spasticity and hypertonicity have often been at the
base of significant contractures and deformities that limit function, increase
the risk for pressure ulcers, and cause pain. Twenty years ago, options for
management consisted of only a few medications. Orthopedic surgery was
often the only long-standing management option. Over the past 10 years,
additional oral medications, botulinum toxin injections, and intrathecal
baclofen have changed the incidence and types of anticipated contractures
and deformities. Children with cerebral palsy now have access to these
interventions, and as they grow and mature, their contractures are often
less severe. Surgical interventions are sometimes avoided or delayed.

Secondary conditions vary in the nature and the expression of their
manifestations in association with a primary disabling condition. Having a
particular disability does not necessarily lead to all secondary conditions
associated with that primary disability. For example, not all children with
cerebral palsy will have contractures, and some contractures will be more
severe than others. Similarly, not all people with spinal cord injuries who
have a neurogenic bladder (which results from disruption of the nerve
supply to the bladder) will have renal insufficiency. The time of onset of a
secondary condition may also vary from person to person. As an example,
pain for people with cerebral palsy may become notable in the late teens,
early 20s, or late 30s; and onset may be dependent on the individual’s level
of function and activity.

Secondary conditions may also be modified by a variety of factors.
Anticipatory care may allow early recognition and intervention. However,
developmental, personal, and contextual factors may modify problem rec-
ognition or treatment strategies. An example is neurogenic bladder and
incontinence in individuals with cerebral palsy. Periodic incontinence in a
5-year-old may be ignored or not recognized as a symptom of a secondary
condition, whereas such incontinence is not ignored in a 20-year-old who is
looking for increased socialization. However, after 20 years of incontinence
and possibly recurrent infections, the individual may experience associated
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chronic reflux and renal insufficiency. In addition, the interventions fash-
ioned for a 5-year-old are quite different from those fashioned for a 20-
year-old. Potentially, earlier recognition of incontinence in an older child or
adolescent with cerebral palsy would prompt a timely and full evaluation,
the recognition of a neurogenic component, and an intervention to prevent
renal abnormalities.

Some secondary conditions, for example, deconditioning, are associ-
ated with different types of primary conditions that involve motor limita-
tions. With ongoing investigation into lifelong disabilities and health condi-
tions, more common groupings and risk factors may become more obvious.

The addition of secondary health conditions to a primary condition
may increase the level of disability and decrease the quality of life for an
individual. Secondary health conditions may require more medical atten-
tion, further complicate daily routines, and increase the need for support
services. The secondary condition may become the primary medical condi-
tion or the individual’s dominant medical problem. Once a secondary con-
dition comes into existence, personal, social and environmental factors may
modify the condition or its impact.

TAXONOMIES OF DISABILITY

A variety of taxonomies of disability covering primary, secondary, and
other conditions have been used in clinical activities, in scholarly publica-
tions and education programs, and in policy proceedings regarding disabili-
ties and their relationship to health and function. The traditional clinical
taxonomies used to describe disability employ terms such as primary dis-
abling condition or primary condition, associated conditions, comorbidities,
aging, and health. This terminology is used within the narrow context of
disability; however, the context can certainly be broadened to include
chronic medical conditions as such, for example, diabetes and hyperten-
sion. Within a more traditional medical taxonomy of disability, secondary
conditions can be distinguished not only from primary conditions but from
also comorbidities and other concepts.

Primary conditions are the fundamental sources of disabilities (defined
as limitations in the ability to perform certain socially expected roles and
tasks). The clinical focus for a disabling condition may change over time.
For example, in individuals with spinal cord injuries, neurogenic bladder
and the consequent renal insufficiency may become the most disabling
conditions to an individual. For someone with motor and cognitive impair-
ments as a result of a traumatic brain injury, the cognitive impairment may
come to be seen as a more important source of limitation over time.

Associated conditions are aspects of the pathology of the primary con-
dition; they are expected—if not universal—features or characteristics of
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the condition itself. In individuals with cerebral palsy, for example, spastic-
ity is an associated condition, that is, an aspect or part of upper motor
neuron impairment; spasticity is not a secondary condition. Other associ-
ated conditions generally related to cerebral palsy are seizures and mental
retardation; they are aspects of the condition, although not all those with
cerebral palsy experience them. Among individuals with spinal cord inju-
ries, associated conditions include neurogenic bladder and bowel and insen-
sate skin. Associated conditions in individuals with traumatic brain injuries
with significant motor impairments are typically cognitive or behavioral
impairments and spasticity. Again, these are not secondary conditions; they
can usually be expected on the basis of the existing pathology.

Comorbidities are health conditions unrelated to the primary condi-
tion, in essence, unassociated conditions. There may be pre-existing familial
or genetic reasons for these conditions, but there is usually no known causal
association with the primary disabling conditions. An example is cancer in
an individual with cerebral palsy.

Research may uncover a previously unsuspected link between an ap-
parent comorbidity and a primary disabling condition. The link between
insulin-resistant diabetes and spinal cord injury has been identified only
during the past 15 years. Understanding the relationships among medical
conditions has much to do with the state of the science.

Complications of surgical, pharmaceutical, and other treatments also
need to be recognized. In some cases, such treatment complications may be
more serious and disabling than the primary or secondary condition being
treated.

Aging happens regardless of the presence or the absence of disability.
Aging is a birth-to-death developmental process and an anticipated decline in
organ system function that may be modified but not prevented by genetics or
environmental factors. For example, it is scientifically supported that exercise
for people at any age can improve motor performance. People with disabili-
ties, however, have a smaller reserve capacity for performance and function
that may negatively affect their aging processes (Figure J-1). Exercise, the use
of adaptive equipment, and other environmental factors may still enhance
performance. Some problems associated with accelerated aging (e.g., early-
onset deconditioning) may be viewed as secondary conditions.

In Figure J-1, the small rectangle represents the usual curve of skill
attainment to a typical peak performance quotient, followed by a gradual
loss of performance over time, if it is assumed that no exercise or focused
performance training activity is carried out. The triangle represents a physi-
cally trained individual, who will show a higher maximum performance
quotient related to exercise and activity and who will maintain a higher
level of performance over time, if it is assumed that continued activity and
exercise are performed. The large rectangle represents adult-onset disabil-
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ity. A person with adult-onset disability shows a typical initial attainment
of skills followed by a significant drop in function after an acute event, the
return of some but not the previous level of performance, and a faster age-
related decline in performance over time. Finally, the diamond represents
the pattern for someone with a developmental disability who is unable to
achieve the typical performance quotient and who shows a faster decline in
function. Note the lower performance capacity of the disability-related
function and, therefore, the likely more limited reserve capacity for changes
in health or the addition of medical conditions.

Health is a continuum, not the absence of impairment or disease. For
individuals with disabilities, health status is dependent on the management
of the chronic disease process, the maintenance or restoration of function,
and the prevention of secondary conditions to the extent possible. In recent
decades, the emphasis has increasingly been on health and wellness for
people with disabling conditions.

Beyond the traditional clinical perspective on disabilities and other
conditions, two models of disability merit attention. Both the International
Classification of Functioning, Disability and Health (ICF) model and the
enabling-disabling process—or the IOM model—have been described else-
where (World Health Organization, 2001; Pope and Tarlov, 1991; Brandt

FIGURE J-1 Conceptual model of aging with different characteristics.
D Disability = developmental disability; A Disability = adult-onset disability.
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and Pope, 1997). Each model defines the changing nature of disability and
function relative to modifying factors. Both encompass health as well as
medical conditions. Both models attempt to illustrate the entwined nature
of function with health, the environment, personal characteristics, and qual-
ity of life. Both models also try to represent the continuum of disability.
They have proposed useful conceptual distinctions. The IOM model, for
example, distinguishes pathology (e.g., nerve damage) from impairment
(e.g., muscle atrophy), functional limitation (e.g., the inability to grasp an
object), and disability (e.g., the inability to work certain jobs). The ICF
model makes a distinction between activities and participation that others
have criticized as in need of further clarification or modification (see, e.g.,
Gale Whiteneck’s paper in Appendix B of this workshop report).

Although neither the ICF nor the IOM graphic model includes second-
ary conditions as an explicit element, both are consistent with an under-
standing of primary conditions as a risk factor for secondary conditions.
Both are likewise consistent with an understanding that environmental
factors and personal choices or traits can affect the development of second-
ary conditions and the extent to which primary or secondary conditions
become disabling. The 1997 version of the IOM model emphasizes quality
of life for people with limitations or disabilities as another variable that
may be affected by environmental factors and personal characteristics.

CONCLUSION

A secondary condition is a mental or physical health condition that is
related to the primary disabling condition or primary health condition.
Secondary conditions can be variable in expression, and the timing of their
onset is variable. They are likely preventable, although the state of medical
science may provide few prevention options for some conditions. Second-
ary conditions can be modified by many factors. With progression, sec-
ondary conditions can increase the severity of the disability or decrease the
quality of life.

This understanding of secondary conditions further validates the expe-
riences of people with lifelong disabilities. That is, people with disabilities
go through the typical health and aging processes, in addition to idiosyn-
cratic changes related to their particular disabilities.

Although it is an often misunderstood term, secondary condition has
been embraced as an important aspect of lifelong disability. The definition
has become clearer over time, and there is more agreement regarding the
need to limit the term to health conditions. Broadening of the definition
beyond health conditions serves to dilute both the concept of secondary
conditions and the key elements of disability. Issues of participation, qual-
ity of life, and environment are important factors in the classification of
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function and disability. Despite disagreements regarding the definition, the
national discussion has brought forth consideration of lifelong issues for
people with disabilities.
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A User’s Perspective on Midlife
(Ages 18 to 65) Aging with Disability

June Isaacson Kailes*

People with significant disabilities and chronic conditions are aging
and living much longer than they did in previous generations. Since
we are not dead yet, the question is not, will we live; the question is,

how well will we live? We need health care that helps us add life to years,
not just years to life. Today’s disability-specific health care treats many who
live with a long-term disability as if we cease to exist after childhood or
after acute or rehabilitation interventions.

We confront a “black hole” when seeking disability competent ser-
vices. Our options in our quest for experienced professionals and compre-
hensive services are few. Our choices, if we are lucky, are to see pediatrics-
focused health care professionals with teddy bears on their business cards
or geriatrics-focused health care providers who sometimes incorporate a
multidisciplinary team approach.

I write this paper from the perspective of someone who is a living,
aging-with-disability “laboratory.” My life-long disability is cerebral palsy.
I am also a breast cancer survivor. My work in health, wellness, and aging
with disability bridges the consumer and the provider worlds. Several de-
cades of concentration on health as an advocate, writer, educator, consult-

*June Isaacson Kailes, Associate Director, Center for Disability Issues and the Health
Professions, Western University of Health Sciences, Pomona, California. The analyses and
views presented in this workshop paper are those of the author and not necessarily those of
the Institute of Medicine Committee on Disability in America: A New Look.
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ant, researcher, and health care professional allow me to speak not only
from my own experience but from the experiences of many people who are
aging with disability.

I, like many of my peers, had an early introduction to the so-called
golden years and the aging experience, what our disability subculture some-
times refers to as “crip (short for crippled) years.” When I talk with older
people without disabilities about their aging experiences, I often identify
with what they describe and think to myself, “I’m already there!”

There is progress in identifying secondary and associated conditions
specific to aging and living with a disability. However, this work has not
translated into effective interventions. For many of us, maneuvering through
the complex health care system is a dense minefield full of

• physical, communication, program, and medical equipment barriers;
• “no-logic” bureaucracies;
• professionals with few, if any, specific competencies in treating

disabling conditions;
• fragmented and dysfunctional services; and
• a lack of focus on living well with long-term disability and conditions.

It is a system lacking any semblance of disability-related literacy, com-
petency, and clinical expertise. Successful navigation of the system takes
enormous energy, razor-sharp advocacy, and considerable health literacy.
These are necessary survival skill sets that few people have and that only a
few more are able or willing to acquire.

The comments in this paper cover recommendations regarding plan-
ning “with” and not “for” people with disabilities, defining disability, the
law, tracking progress, health policy and benefits, and research priorities.

PLAN WITH US AND NOT FOR US

Planning for and not with people with disabilities reflects an old para-
digm: “a lot about us without us.” People with disabilities need to be
involved not in token ways (not just advisory) but in major significant and
powerful ways. It is important to include in the research and practice
processes qualified people with disabilities who understand and who can
think through issues from a cross-disability perspective. Qualified people
with disabilities should be included as investigators, contributors, collabo-
rators, and managers. People with disabilities also need to be included, not
excluded, from randomized clinical trials that test the effectiveness of inter-
ventions such as new medications and surgical procedures.

It is time to embrace the approach “nothing about us without us!”
Being diligent in seeking qualified people with disabilities and taking ad-
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vantage of the wealth, depth, and breadth of information available from the
disability community yields positive payoffs.

DEFINE DISABILITY BROADLY

The 2000 U.S. census found that people with disabilities represent 19.3
percent of the 257.2 million people age 5 years old and older in the civilian
noninstitutionalized population, or nearly one in five people. By adopting a
broad definition of disability, no one is left behind when the broad spec-
trum of people with disabilities and activity limitations is included.

Preparing to accommodate people with disabilities often translates into
being better equipped to serve all people. Given the approaching wave of
the baby boom generation, people who live with disabilities today are truly
“the canaries in the health care mine.”

As people age, disability rates rise significantly. Most people, if they
live long enough, will age into disability. As time alters our bodies, activity
and functional limitations become natural occurrences.

Medical, technology, legal, and social advances keep more people with
disabilities, chronic conditions, and activity limitations alive, healthy, pro-
ductive, and functioning independently in their communities. Do not think
of disability as a condition that affects the “special” or the “unfortunate
few.” Disability is just one variation on the diversity of being human, and it
is a common characteristic and occurrence within the human experience.

The concept that people either have a disability or do not have a
disability perpetuates misperceptions about the nature of disabilities and
activity limitations. Disability should not be viewed as something you have
or you don’t have. Activity limitations exist along a continuum of gradation
and duration (partial to total or temporary to permanent) that affect almost
everyone at some point in their lives. Traditional narrow definitions of
disability are not appropriate.

Governmental departments and policies have 60-plus different defini-
tions of disability. That problem must be resolved. We need to think about
disability more broadly, as people with disabilities and other activity limita-
tions make up a sizable portion of the general population. Disability should
be defined functionally in a unified and comprehensive way.

IMPLEMENT THE LAW

I, along with many others, have spent 15 years working to implement
the Americans with Disabilities Act (ADA). The positive payoffs of this law
in our environment are apparent and significantly contribute to helping
people with disabilities be productive. The level of implementation of ADA
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in health care, however, lags far behind its level of implementation in many
other public accommodation sectors.

The health care system overlooks its obligation to ensure compliance
with ADA. Inadequate compliance is a major contributor to many of the
documented health disparities that people with disabilities experience. Com-
pliance involves not only attention to physical access but also attention to
accessible medical equipment, communication, and programs.

• Medical equipment that needs to be usable by people with disabili-
ties and activity limitations includes weight scales, examination tables
(whose height should be adjustable), examination chairs, and other diag-
nostic and radiological equipment that facilitates access to routine care,
preventive care, diagnostic tests, and necessary treatments. When a physi-
cian is unable to perform an appropriate examination or get an accurate
weight because a patient cannot use a traditional scale or cannot get onto or
is not assisted with getting onto an examination table, then the patient may
receive a lower quality of health care. The patient might receive an inaccu-
rate diagnosis because the physician may not have sufficient information. A
patient with a disability or activity limitations might miss the benefit from
the early detection and treatment of a developing condition as a result of
the lack of availability of accessible medical equipment.

• Accessible communications provide explanations, directions, and
other content by means that are understandable and usable by people with
reduced or no ability to speak, see, or hear or who have cognitive limita-
tions in learning and understanding.

• Physical access means removing physical barriers so that people
can get to, enter, and use parking (curb cuts, ramps), examination, treat-
ment, dressing, rest rooms, and other facilities. Depending on the facility
and its location, creating access may mean the installation or construction
of ramps, automatic door openers, curb cuts, widened doorways and exam
and treatment rooms, and accessible and safe pathways from parking and
public transit stops.

• Program access refers to services, programs, or activities that, when
viewed as a whole, are accessible to and usable by people with disabilities.
In addition to altering facilities, equipment, and communication methods,
programs may assign personnel to assist individuals with disabilities and
provide services at alternative sites if primary sites cannot be readily used so
that those programs are accessible.

One step in strengthening accessibility for people with disabilities is
stronger ADA-related enforcement and training efforts in all areas of health
care. In addition, clearer and stronger tax incentives could encourage health
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care providers to improve access. Although much is known about how to
improve access, an area that needs attention and resources is the develop-
ment and enforcement of standards for accessible medical equipment.

ESTABLISH A BASELINE

We must clearly document the progress that has been made since
the Institute of Medicine (IOM)’s publication of Disability in America in
1991 (Pope and Tarlov, 1991) and Enabling America in 1997 (Brandt and
Pope, 1997).

• What has been accomplished in what areas?
• What are the significant findings?
• What has made a difference in peoples’ lives?

To be effective, it is critical that we use evaluation and progress track-
ing tools. We need a report card that tracks progress.

REFORM HEALTH CARE POLICIES AND BENEFITS

Many of the following policy comments reflect an underlying message:
“pay now or pay more later.” An initial denial of services because of
antiquated and shortsighted policies and inaccessible medical facilities and
equipment subsequently results in the use of more expensive services down-
stream.

Health care policies that affect the access to health care of people with
disabling conditions and activity limitations originate from an era when
many people with disabilities did not age; they just died. Some of these
policies focus primarily on preventing fraud and abuse. Policies and ben-
efits specific to the definition of medically necessary, access to technology,
care coordination, and evaluations need to be updated to reflect the current
needs of people aging with activity limitations.

Medical Necessity

Definitions and interpretations of “medical necessity” play a critical
role in determining what services people receive. Existing practices of deny-
ing needed services leads to short-term savings and long-term costs.

Policies must change to incorporate into this definition the prevention
of decline and deterioration, in addition to the significant improvement of
health status. For example, coverage should allow people with disabilities
or activity limitations to obtain, maintain, and repair the right technology
and to receive periodic evaluations by physical, occupational, and exercise
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therapists and those who provide other ancillary services that help prevent
or mitigate functional loss.

Technology

Coverage of and access to the right technology translate into living
better and longer. The question remains, given today’s health care, how do
you get it?

The pivotal role that assistive technologies and durable medical equip-
ment (DME) play in preventing or reducing secondary conditions and inju-
ries must be recognized. This includes, but is not limited to, hearing aids,
grab bars and other safety devices, railings, canes, magnifiers, buttonhooks,
speech synthesizers, augmentative communication devices, powered mobil-
ity devices, magnification equipment, sophisticated prosthetic limbs, envi-
ronmental control units, powered and lightweight wheelchairs, and voice-
output blood glucose meters.

These kinds of devices play a critical role in helping people with activity
limitations of all ages maintain or improve their overall health and mental
health, participation, independence, productivity, and integration in the
home, in the classroom, in the workplace, and in the community. This
technology helps prevent costly medical problems due to mental or physical
deterioration (like depression, pressure sores, and injuries) as well as help
reduce personal assistance costs.

Continuing to view wheeled mobility equipment as a “convenience
item” is absurd. As I recently explained to Blue Cross (to make the case for
reimbursement for yearly scooter batteries and several other small items
that would continue to extend the life of my 15 year old, chronically airline-
abused scooter), “I am not using this scooter to make a fashion statement!”

Shortsighted policies that allow payment only for stripped-down,
noncustomized, and sometimes inexpensive devices like heavy manual
wheelchairs cause preventable problems downstream, like upper-extremity
injuries and pressure ulcers whose treatment requires high-cost interven-
tions. The denial of coverage for wheelchair cushions can mean a payment
of $50,000 to surgically repair a pressure sore later. The denial of coverage
for low-cost grab bars may mean the expensive treatment of broken bones
and other injuries later. Public and private payers must recognize improve-
ments in function and prevention of primary and secondary injuries when
they determine whether assistive devices, technologies, and related services
are “medically necessary.”

Increased federal funding must be committed to build the evidence base on
the efficacy and cost-effectiveness of coverage of these devices and services.

Centers for Medicare and Medicaid Services must change Medicare’s
antiquated “in-the-home” wheelchair coverage policy, which restricts cov-
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erage of mobility devices only to those devices that are reasonable and
necessary for use inside a person’s home. By denying a basic mobility tool,
this restriction is more costly in the long run and limits the independence,
health, and community integration of people with disabilities who rely on
wheelchairs to function outside of their homes.

Many people like me can get around their homes by “wall walking”
and “furniture surfing” or by using a standard-issue manual wheelchair,
cane, or walker. Outside the home, however, these methods are unsafe and
confining. Many of us could easily have been in the group of people whose
benefits deny them access to liberating technology.

The antiquated policy restrictions and interpretations cited above con-
tinue to unnecessarily

• confine, imprison, devalue, and oppress people with disabilities of
all ages by compromising our health, independence, self-sufficiency and
social connections;

• increase health and safety risks (and the development of conditions
such as those associated with isolation); and

• increase the cost of treating often predictable and preventable
downstream conditions that are already expensive to treat (and which are,
ironically, covered by public and private insurance with little question).

Care Coordination

Make available high-quality, clinically competent care coordination for
people who need assistance navigating the health care system. For example,
people with multiple and complex health issues, including individuals who
are living with several conditions, such as emphysema, diabetes, heart con-
ditions, obesity, arthritis, and high blood pressure, are often overwhelmed
and lost in a fragmented system.

Elements of care coordination of particular importance to many people
with disabilities include fostering of a person-centered approach that hon-
ors the goal of achieving maximum self-determination while supporting
independent living values, such as dignity, independence, individuality, pri-
vacy, and choice.

Comprehensive Health Evaluations

Disincentives that limit health care professionals’ ability to offer com-
prehensive evaluations should be eliminated. Comprehensive health evalua-
tions are available only for the elite chief executive officers. These are
evaluations that many people would benefit from and welcome. However,
the consequences and downstream costs of not periodically offering them
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to higher-risk people living and aging with disabilities are much more sig-
nificant.

These evaluations are important, because individual needs, readiness,
and timing for the incorporation of technology and adaptive strategies
techniques change. The information learned in an express and compressed
rehabilitation stay or outpatient visit often needs to be reinforced, refreshed,
revisited, and enhanced. The need is the same for people who have life-long
disabilities as well as people who acquire disabilities later in life.

Public and private insurance should cover comprehensive, periodic,
coordinated, timely screenings, evaluations, and services tailored to the
individual’s age, sex, disability, chronic conditions, lifestyle, and personal
history. What is described here is the ideal model. Even small steps toward
the implementation of this model would indicate progress. In the ideal
world, such evaluations should include a single-visit, one-stop evaluation
that focuses on routine screening, improving functional capacity, and pre-
venting decline and deterioration. Evaluations should center on the whole
person and should consist of

• assessments by a multidisciplinary team of health care profession-
als who effectively solve problems together (as needed, a nurse, physician,
physical therapist, occupational therapist, orthotist, social worker, mental
health professional, care coordinator, fitness specialist, dentist, optometrist,
and others);

• technology-specific tune-ups, which involve health education; pre-
ventive strategies regarding repetitive stress; and muscle underuse, overuse,
and misuse injuries; as well as any safety product recalls;

• nutritional and fitness assessments;
• an optional on-site workplace assessment that covers areas such as

seating and ergonomics;
• assessments and plans for preventing known health complications

secondary to a disability and for preserving functional abilities with a focus
on anticipating how such abilities may change with age;

• an easy-to-understand report that is given to the patient along with
an individual health and wellness plan that is reviewed annually, revised as
needed, and developed in partnership with the individual and the health
care team; and

• fully funded follow-up services for the individual’s health and
wellness plan.

One specific example of the kind of up-to-date evaluation and informa-
tion that such an approach would offer involves rehabilitation education
for those using a wheelchair. A person would be informed that transferring
from the wheelchair to a car by swinging one’s body while holding onto the

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


202 APPENDIX K

doorframe is a technique that will eventually cause significant shoulder
pain. The person would review newer and less physically costly techniques
in person, and these techniques would be augmented with reinforcing writ-
ten and audiovisual materials.

BUILD THE SCIENCE BASE

If science does not focus on the intersection among the body, the envi-
ronment, and health care policy, the enduring contributions will fall short.
I can tell story after story illustrating aging with disability-specific prob-
lems, but anecdotal data do not carry much weight. Without respected
data, we are just advocates with opinions.

A national large-scale epidemiological study of people with disabilities (simi-
lar to aging studies) is needed. Such a study should receive multi-disciplinary,
multicollaborative, and multiagency funding. In addition, research needs to

• validate or disprove the merits and cost-effectiveness of periodic
comprehensive evaluations;

• be reality based and focus on what can be accomplished to improve
care given limited health care resources;

• focus on methods and models that will help reorient and transform
the approach in health care that too often equates disability, chronic condi-
tions, and activity limitations with an inability to work;

• focus on the prevention and mitigation of secondary and associated
conditions; the research (reviewed by others) documents the prevalence of
common secondary conditions like pain, depression, obesity, and fatigue
across disability groups;

• focus on functional limitations; given the complexity and diversity of
disability and the low prevalence of many conditions, research should focus
on functional limitations across disabilities and not discrete diagnostic groups
(for example, people with cerebral palsy have some characteristics in com-
mon, but variations in abilities and limitations manifested in vastly different
ways are more common); there are common functional limitations that need
attention across groups with different types of disabilities;

• incorporate cost-effectiveness and health economics components;
this sometimes gives advocates the additional data that they need to make
the case for improving health care policies and interventions;

• reduce the time between the use of common practices and the
implementation of best practices;

• be coordinated across relevant federal agencies;
• guard against the “silo” effect by infusing disability content

throughout other, nondisability-focused health research, for example, the
array of institutes and centers at the National Institutes of Health; and
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• give greater focus to ways of promoting healthy living with a dis-
ability that have direct, immediate, and practical applications. Box K-1
includes some questions about aging with a disability—which I have col-
lected from my peers—that could be integrated into this research.

Research focused on DME, assistive technologies, and related services
should emphasize several topics. These include

• determining if there is an evidence base regarding the efficacy and
cost-effectiveness of coverage;

• determining how devices improve functional ability and reduce
costs by decreasing pain and wear and tear on joints;

BOX K-1
Directions for Research on Health Living with a Disability

• Do individuals who acquire disabilities at different ages in the life cycle differ
in the types, frequencies, and numbers of chronic health conditions that they expe-
rience after the onset of their primary disability? What are the differences, and
which groups are at the greatest risk?

• What is the effect of exercise on preventing increasing levels of disability
among individuals with specific types of disabilities?

• Does participation in certain kinds of sports for people with physical disabil-
ities accelerate musculoskeletal difficulties?

• What steps should be incorporated in the early years of a disability to pre-
vent or reduce future musculoskeletal problems? Is “use it or lose it” a sound
strategy, or would voluntary curtailment of the intensity and scope of certain activ-
ities at an early age translate into fewer musculoskeletal difficulties in later years?
What trade-offs need to be considered early in life, e.g., the rigors of walking with
crutches and the upper-extremity muscle deterioration that it may cause as op-
posed to using a wheelchair, particularly if one’s career depends on upper-extrem-
ity muscles?

• What are the long-term effects of disability-related physical and drug thera-
pies and surgeries?

• Will osteoporosis become a major problem for people with physical disabil-
ities? Should screening for osteoporosis occur earlier for people with mobility dis-
abilities than for people without disabilities? What interventions are effective?
When should they start?

• What strategies regarding aging well with a disability could be adopted from
sports medicine, because the analogy is that many people with physical disabilities
use their bodies more like athletes than other people? Could people benefit from
this knowledge with regard to exercise, diet, assistive devices, medication and
energy conservation?

• What is the impact of exercise and activity on the functional independence
and overall health status of individuals with physical disabilities?
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• studying if there are long-term savings and costs related to paying
for customized technology;

• exploring whether strategies for the prevention of secondary condi-
tions should accompany the delivery of various types of DME (e.g., whether,
when wheeled mobility is prescribed, overweight and obesity prevention
services and guidance on how to protect overused muscles and joints should
be part of the service package);

• determining if coverage for repairs to a device, as well for training
regarding the use and maintenance of a device, extends the life of the device
and reduces its replacement cost;

• reducing the weight, size, and costs of devices and improving their
ease of operation;

• documenting whether there are any differences between the use of
customized assistive technology and noncustomized assistive technology in
long-term physical and financial costs; and

• documenting or disproving the existence and scope of the “wood-
work effect.”

Resistance to modernizing policies is often based on fear of the so-
called woodwork effect. That is, if more generous benefits are available,
unimaginable numbers of beneficiaries will emerge “from the woodwork”
to seek the service. Is there any validity to the use of the woodwork effect by
policy makers and insurance carriers as an excuse not to improve policy? Is
this an excuse that actually costs more in the long run?

THE CHARGE TO IOM

For me and my peers, this updating of Disability in America by IOM is
serious business. It is about “getting it right” in areas that are essential to
our health and independence. It is about giving many of us the tools and
services that we need to keep going, to be productive, and to prevent the
world from unnecessarily closing in on us and becoming confining. It is
about translating the words and the mantras like “quality living in the
community” into reality. Life is short, so be productive and focus on con-
verting the words to reality so that they do not remain empty promises.
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Impact of Exercise on Targeted
Secondary Conditions

James H. Rimmer and Swati S. Shenoy*

Regular exercise has been recognized as one of the most important
health behaviors for reducing the risk of chronic diseases and im-
proving overall health.19 There is strong evidence that exercise leads

to improved physiologic fitness; extends longevity; and protects against the
development of coronary heart disease, hypertension, type 2 diabetes, obe-
sity, osteoporosis, colon cancer, breast cancer, lung cancer, and clinical
depression.13 As a result of this supportive literature base, regular exercise
is considered one of the most essential health behaviors for reducing the
risk of various health conditions and is listed as one of the primary target
goals in the U.S. Department of Health and Human Services’ Healthy People
2010, a document that identifies preventable threats to the nation’s health
and sets goals for reducing these threats.18

Less is known about the potential benefits of exercise in reducing sec-
ondary conditions in people with disabilities. The epidemiologic work that
has confirmed the benefits of exercise in the general population has typi-
cally excluded individuals with physical, cognitive, and sensory disabilities.
This has left an enormous gap in the literature in terms of understanding if
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of Disability and Human Development, College of Applied Health Sciences, University of
Illinois at Chicago. Swati S. Shenoy, P.T., M.S., Department of Disability and Human Devel-
opment, College of Applied Health Sciences, University of Illinois at Chicago. The analyses
and views presented in this workshop paper are those of the authors and not necessarily those
of the Institute of Medicine Committee on Disability in America: A New Look.
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similar “doses” of exercise can have the same health benefits for people
with disabilities.

In recent years there has been a modest but growing increase in the
number of exercise-related studies that have targeted people with disabili-
ties. Although the majority of these studies are not randomized controlled
trials (RCTs) and had limited sample sizes, they are part of a growing effort
among researchers to understand the effects of exercise in improving health
among people with disabilities.1,2,5,6,7,8,9 However, there is a limited amount
of data on the effects of exercise in reducing or mitigating specific second-
ary conditions that are related to a primary disabling condition.10,15

LITERATURE SEARCH

This paper reviews 10 RCTs that tested an exercise intervention to
ameliorate the following secondary conditions: deconditioning, fatigue, and
pain. Two primary disabling conditions were targeted: multiple sclerosis
and spinal cord injury. A glossary at the end of this paper describes the
assessment instruments used in the studies reviewed. To identify relevant
studies, we conducted a literature search for the period from 1990 to 2005.
The databases searched were PubMed/MEDLINE and Cumulative Index to
Nursing and Allied Health Literature (CINAHL). The keywords used to
identify peer reviewed articles were “exercise,” “physical activity,” “sec-
ondary conditions,” “disability,” “multiple sclerosis,” and “spinal cord
injury.” The studies selected had to fulfill the following criteria: (1) the
enrolled subjects had to have a spinal cord injury or multiple sclerosis; (2)
the intervention targeted deconditioning, fatigue, or pain; (3) the trial in-
volved a prospective randomization methodology; (4) the treatment in-
volved some type of exercise regimen; and (5) the study was published in
English. A total of 10 articles satisfied the inclusion criteria.

DECONDITIONING

Deconditioning is associated with low levels of physical fitness (e.g.,
low levels of aerobic power and muscle strength and endurance, higher fat
to lean muscle ratio, and poor flexibility) and often occurs as a result of
high levels of sedentary behavior. It leads to a loss of cardiorespiratory
endurance and musculoskeletal function, subsequently reducing a person’s
ability to perform various physical tasks, including activities of daily liv-
ing, such as dressing and bathing, and instrumental activities of daily
living, such as transfers, rolling up ramps, walking, and wheeling.

Six RCTs examined the effects of exercise on deconditioning in indi-
viduals with spinal cord injuries (one study) or multiple sclerosis (five stud-
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ies). A brief review of each study is described below, followed by a sum-
mary of the overall findings.

Hicks and colleagues9 conducted an RCT of supervised progressive
exercise training in 34 subjects with spinal cord injuries (time postinjury, >1
year; age range, 19 to 65 years; lesion level, C4 or below; intervention
group, 21 subjects; control group, 13 subjects) to examine the effects of a
long-term exercise training protocol on strength and cardiovascular endur-
ance. Subjects in the exercise intervention group trained 90 to 120 minutes
per day, 2 days per week. The training protocol included a warm-up con-
sisting of wheeling around an indoor track or low-intensity arm ergometry
and gentle upper-extremity stretching. The aerobic portion involved arm
ergometry for 15 ± 30 minutes at an intensity level of approximately 70
percent maximum heart rate (a rating of 3 to 4 on the 11-point Borg rating
scale). Initially, the subjects performed two arm ergometry bouts of 5 ± 10
minutes, which were gradually increased to two bouts of 15 ± 20 minutes as
the training progressed. These two bouts were interspersed with resistance
training exercise. The resistance training component consisted of exercises
with a wall pulley, free weights, and an Equalizer weight machine. The
subjects performed their resistance exercises in a circuit system, which con-
sisted of two sets of each exercise (50 percent of 1-RM, which is the
maximum amount of weight that can be lifted one time by a particular
study subject) and which then progressed to three sets (70 to 80 percent of
1-RM) after the fourth week. The resistance loads were reassessed approxi-
mately every 6 weeks to ensure a constant training intensity. A wide variety
of exercises targeted the upper torso (i.e., forearm-wrist, biceps, back, chest,
abdominals, shoulder, triceps, and legs). Subjects in the control group were
offered a bimonthly education session (together with the exercise group) on
topics that included exercise physiology for individuals with spinal cord
injuries, the occurrence of osteoporosis after a spinal cord injury, and relax-
ation techniques. Control subjects were also given the opportunity to join
the exercise program once the 9-month study ended. The evaluations for 1-
RM strength and arm ergometry were obtained at 3, 6, and 9 months,
respectively. The results indicated that a 9-month training program of struc-
tured exercise two times per week produced significant increases in
submaximal power output (81 percent; p < 0.05) and significant increases
in upper body muscle strength (19 to 34 percent; p < 0.05). The exercise
group was able to perform significantly more work at a given heart rate
compared with the amount of work performed at baseline. The implica-
tions of these findings were that subjects could perform certain physical
tasks much easier after this 9-month training program, which would hypo-
thetically lead to greater independence. However, this association was never
tested.

Petajan and colleagues15 conducted a 15-week RCT involving aerobic
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exercise with 46 individuals with multiple sclerosis. Subjects were ran-
domly assigned to an exercise group (n = 21) or a nonexercise (control)
group (n = 25). Six subjects were excluded for reasons unrelated to the
study, and two subjects were dropped because of an exacerbation. Out-
come measures included maximal aerobic capacity; isometric strength; body
composition; blood lipids; performance in daily activities; mood, fatigue,
and disease status as measured by the Profile of Mood States (POMS),
Fatigue Severity Scale (FSS), and Sickness Impact Profile (SIP); the Kurtzke
Expanded Disability Status Scale (EDSS); and neurological examination.
The subjects trained 3 days per week for 40 minutes per session using a
combination of arm/leg cycling on a stationary bicycle. Exercise sessions
consisted of a warm-up (5 minutes) and cool down (5 minutes); 30 minutes
of cycling at 60 percent of VO2max; and 5 to 10 minutes of stretching that
focused on the posterior muscles of the lower leg, thigh, and back. Com-
pared with values at baseline, the exercise group demonstrated significant
increases in VO2max (22 percent), physical work capacity (48 percent),
upper- and lower-extremity strength, skin fold thickness and triglyceride
levels. The results of EDSS were unchanged except for improved bowel and
bladder function. The exercise group showed improved SIP scores (physical
dimension) in ambulation, mobility, body care, and movement. The inves-
tigators noted that the gains in fitness were associated with enhanced social
integration and improvements in physical and psychological functions.

Mostert and Kesselring11 conducted a 4-week aerobic exercise training
program with 37 subjects who had one of the following types of multiple
sclerosis: relapsing-remitting, chronic-progressive, or relapsing-progressive.
All subjects were in an inpatient rehabilitation program. Subjects with mul-
tiple sclerosis were randomly assigned to an exercise training group (MS-ET)
or a nonexercise training or nonintervention (MS-NI) group. The subjects in
the latter group received physical therapy but did not engage in any other
physical activity. Another control group consisted of 26 subjects without
multiple sclerosis matched with the MS-ET and the MS-NI groups by age,
gender, and activity level. Eleven of the 37 subjects with multiple sclerosis
were excluded or dropped out of the study, leaving a total of 13 subjects in
each group (the MS-ET and MS-NI groups). Subjects performed a graded
exercise test to measure peak aerobic capacity (VO2peak). The training com-
ponent consisted of five 30-minute sessions of stationary cycling per week for
3 to 4 weeks. The results indicated that there were no changes in peak aerobic
capacity (VO2peak), although the maximum work rate did improve (+11 per-
cent) in the training group. The investigators noted that the low training
volume (3 to 4 weeks) might not have been high enough to improve fitness.
Other improvements included increased health perception (vitality, +46 per-
cent; social interaction, +36 percent) and activity level (+17 percent). No
changes in these measures were observed in the MS-NI group or the control

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


IMPACT OF EXERCISE ON TARGETED SECONDARY CONDITIONS 209

group without multiple sclerosis. Overall, the researchers considered the rate
of compliance with the training program to be low (65 percent).

Romberg and colleagues16 conducted an RCT with subjects with mul-
tiple sclerosis to evaluate the effects of a progressive 6-month exercise
training program consisting of 3 weeks of inpatient rehabilitation and 23
weeks of home exercise on walking and other aspects of physical function.
The subjects (n = 114; age range, 30 to 55 years) had mild to moderate
multiple sclerosis on the basis of their EDSS scores, which were between 1.0
and 5.5. The subjects were randomly assigned to either the exercise group
(n = 56) or the control group (n = 58). The outcome measures included
walking speed (7.62- and 500-meter-walk tests), maximal isometric torque
of knee extensor and flexor muscles (dynamometer), upper-extremity en-
durance (weightlifting test), peak oxygen uptake, and static balance. The
groups were evaluated at baseline and 6 months. Data for only 95 subjects
were included in the analyses because of withdrawals or exclusion because
of illness. The intervention consisted of inpatient rehabilitation (weeks 1 to
3), followed by a progressive home-based exercise program (weeks 4 to 26).
Ten supervised strength training and aerobic exercise sessions were con-
ducted during the inpatient rehabilitation. Trained physiotherapists in-
structed the patients individually on the home exercise program. Aerobic
training during weeks 1 to 3 consisted of aquatic training, and during
weeks 4 to 26 the subjects were encouraged to continue with aquatic train-
ing or with their earlier mode of aerobic exercise (the specific modes were
not reported). The results indicated that 91 (96 percent) of the 95 subjects
who enrolled in the study were able to complete it. However, this was after
a screening process that identified 276 eligible subjects, 162 of whom were
not eligible for the study for several reasons, including the fact that they
were out of the age range of the study, their EDSS score was out of the
range for the study, they had some other disease or medical condition, they
could not be contacted, or they did not want to participate. Walking speed
improved significantly on both the 7.62-meter-walk (p = 0.04) and the 500-
meter-walk (p = 0.01) tests. In the 7.62-meter-walk test, the exercise group
had a 12 percent decrease in time, whereas the controls had a 6 percent
decrease. On the 500-meter-walk test, the exercise group decreased their
time by 6 percent and there was no change for the controls. There were no
reported changes in lower-extremity strength, VO2peak, static balance, or
manual dexterity. Even though the researchers concluded that exercise had
a significant effect on increasing functional performance and was consid-
ered safe by individuals with mild to moderate multiple sclerosis, the mea-
sures typically improved in exercise trials (i.e., VO2peak and lower extremity
strength) were not demonstrated.

DeBolt and McCubbin5 conducted an RCT to examine the effects of an
8-week home-based resistance exercise program on balance, power, and
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mobility in adults with multiple sclerosis. The subject pool consisted of 29
women with multiple sclerosis (mean age, 50.3 ± 8.5 years) and 8 men with
multiple sclerosis (mean age, 51.1 ± 7.1 years). The subjects were stratified
by disability level, as determined by EDSS, and age and were randomized
into an intervention group (n = 19) or a control group (n = 17). The
intervention consisted of 5 to 10 minutes of warm-up activities (walking)
and stretches, 25 to 30 minutes of strengthening exercises, and 5 to 10
minutes of whole-body stretching. The exercises included chair raises, for-
ward lunges, step-ups, heel-toe raises, and leg curls. Weighted vests were
used to increase the intensity of the training regimen. The progression of
intensity was based on the strength training periodization model: the initial
vest resistance was set at 0.5 percent of body weight and increased by
percentages of body weight (0.05 to 1.5 percent) every 2 weeks. During
weeks 1 and 3 the participants were instructed to perform two sets of 8 to
12 repetitions of each exercise, and during weeks 2 and 4 they were in-
structed to perform three sets of 8 to 12 repetitions of each exercise (hyper-
trophy phase). During weeks 5 to 8, the participants decreased the number
of exercises to two sets of 8 to 10 repetitions (strength and power phase).
The control group members were given the opportunity to learn the home-
based resistance exercises at the end of posttesting and were also given a
home exercise video. Bimonthly home visits and weekly phone contacts
were conducted for both groups. The results indicated a significant im-
provement in leg extensor power in the exercise group (p < 0.004). How-
ever, measures of balance and mobility did not show any changes.

Patti and colleagues14 conducted an RCT to evaluate the effects of a 12-
week comprehensive outpatient rehabilitation program on the quality of
life in individuals with multiple sclerosis. Individuals with multiple sclerosis
(n = 111) were recruited from a sample of 407 eligible subjects on the basis
of the following inclusion criteria: laboratory-confirmed multiple sclerosis,
an EDSS score between 4.0 and 8.0, and age between 18 and 65 years. The
eligible subjects were randomly assigned to the treatment group (n = 58) or
a control group on a treatment waiting list (n = 53). The intervention
consisted of a comprehensive outpatient rehabilitation program (6 weeks),
followed by a 6-week self-initiated home exercise program. The control
group on the waiting list was offered the comprehensive outpatient reha-
bilitation program at the end of 12 weeks. The outcome measures were the
EDSS, the SF-36 health-related quality of life survey, the Beck Depression
Inventory (BDI), the Tempelaar Social Experience Checklist (SET), and the
Fatigue Impact Scale (FIS). The results indicated that the EDSS score re-
mained unaffected in both groups. For the treatment group, all health-
related quality-of-life components on the various components of the SF-36
improved significantly, including physical functioning, bodily pain, general
health, and social functioning (p < 0.001) and vitality and emotional and
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mental health (p < 0.05). Additionally, there was a significant reduction in
fatigability and a significant improvement in social functioning and depres-
sion, as measured by FIS, SET and BDI, after the 12-week intervention (p <
0.001).

In summary, the six RCTs reported on in this section targeted improve-
ments in physical fitness (i.e., aerobic power, muscle strength, and endur-
ance) or physical function (measures of mobility), with the intent ot reduce
the effects of deconditioning. The total aggregate sample that participated
in the intervention arm was 21 subjects with spinal cord injuries and 156
subjects with multiple sclerosis. The sample sizes in the intervention arm
ranged from 13 to 58. All of the studies reported positive findings on one or
more outcome measures associated with deconditioning, but there were
wide variations between studies. This may be related to the substantial
heterogeneity in age, gender, and level of disability. The studies of individu-
als with multiple sclerosis indicated that individual patterns of disease pro-
gression may or may not have matched well between the control and the
experimental groups. Similarly, all of the studies included subjects with
various types and severities of multiple sclerosis. With small sample sizes,
this becomes an even greater issue because alterations in health or function
could skew the findings for either the control group or the experimental
group. Only two studies reported a power analysis,5,16 and one of those
studies indicated that the power was less than 80 percent.26 One study
performed an intention-to-treat analysis,16 but the other studies reported
their findings only for subjects who remained in the study. It is possible that
subjects who agreed to participate in an exercise trial may have had higher
levels of baseline function or health, which may limit the findings to a
subgroup of the targeted population. Several participants dropped out of
each of the studies because of compromised health status, a lack of interest,
or other factors.

FATIGUE

Fatigue is a common secondary condition that affects individuals with
multiple sclerosis. It can be expressed as general or systemic fatigue; muscle
fatigue without exercise; and cognitive fatigue, which is indicated by re-
duced attention, memory, and information processing. Only four RCTs
that targeted fatigue reduction in individuals with multiple sclerosis were
identified.

Surakka and colleagues17 conducted an RCT consisting of a 3-week
supervised exercise program followed by 23 weeks of home exercise to
examine the effects of aerobic and strength training on motor fatigue of
knee flexor and extensor muscles in individuals with multiple sclerosis. The
subject pool consisted of 95 subjects with mild to moderate disability who
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were randomly assigned to an exercise group (n = 47) or a control group (n
= 48). The outcome measures were the Fatigue Index, subjective fatigue
measured by the Fatigue Severity Scale (FSS) and EDSS. The intervention
phase consisted of five supervised resistance exercise sessions and five aero-
bic exercise sessions. The resistance exercise was conducted in a circuit
training format, beginning with a 10-minute warm-up, followed by 10
exercises with 10 to 15 repetitions in two sets. The exercises were per-
formed with pressurized air resistance machines, with weight stack ma-
chines, or against gravity. The exercise load was 50 to 60 percent of 1-RM.
The load was increased or decreased on the basis of the evaluation at the
end of the third session. The aerobic program consisted of a variety of
gymnastic exercises in shoulder-deep water with the temperature main-
tained at 28°C (82.4°F). The session started with a 5- to 7-minute warm-up,
followed by 20 to 25 minutes of aerobic exercise, and ended with a 5- to 8-
minute cool down. The exercise intensity was maintained at 65 to 70
percent of the age-predicted maximum heart rate (MHR). If the subject was
unable to participate in the aquatic program, a 30- to 35-minute stationary
cycling program was used.

The home exercise program lasted 23 weeks, with four exercise ses-
sions per week during weeks 1 to 17 and five exercise sessions per week
during weeks 18 to 23. The subjects were provided with two different
elastic therabands for the upper and the lower extremities that were used
for training. The participants in the control group were asked to continue
with their normal daily routine. The results showed decreases in the AFI in
the exercise group (p < 0.007) and a reduction in motor fatigue in knee
flexion (p < 0.001) but not in extension in female subjects only after 6
months of exercise training.

Oken and colleagues12 conducted a 6-month parallel-group (two or
more different groups of patients) RCT to determine the effects of yoga and
aerobic exercise on fatigue in 69 individuals with multiple sclerosis (12
subjects did not complete the study, leaving a total of 57 subjects). The
subjects were randomly assigned to one of three groups: (1) Iyengar yoga (n
= 22) (a form of hatha yoga that focuses on physical alignment of the body
in various poses) with home practice, (2) aerobic exercise (n = 15) on a
recumbent or dual-action stationary cycle with a home program, and (3) a
control group on a waiting list (n = 20). The Iyengar yoga intervention was
performed 1 day a week for 90 minutes. The subjects were trained in 19
poses (not all poses were completed each week), which were performed in a
chair, against the wall, or while the subject was sitting on the floor. Each
pose was held for approximately 10 to 30 seconds, with rest periods be-
tween poses of 30 seconds to 1 minute. The aerobic exercise sessions were
held 1 day a week, along with home exercise, and consisted of bicycling on
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a recumbent or dual-action (arms and legs) stationary cycle. All exercises
started and ended with a 5-minute stretching routine that involved the
cycling muscles. The heart rate (HR) was not recorded, and the subjects
were instructed to exercise at a very light to moderate intensity (modified
Borg Rating of Perceived Exertion of 2 to 3). Outcomes measures for
fatigue at baseline and at the end of 6 months were measured with the
Multidimensional Fatigue Inventory (MFI); POMS, which includes mea-
sures of fatigue and vigor; and SF-36. The results indicated that both inter-
vention groups showed a significant improvement on the general fatigue
component of the MFI (p < 0.01) and the energy and fatigue component of
the SF-36 energy and vitality dimension (p < 0.001).

Petajan and colleagues15 conducted a 15-week RCT of aerobic training
with 54 individuals with multiple sclerosis who were randomly assigned to
an exercise group or a control group (see the study design discussed above
in the section on deconditioning). For the exercise group, POMS depression
and anger scores were significantly reduced at weeks 5 and 10, and fatigue
was reduced at week 10. The exercise group improved significantly on all
components of the physical dimension of SIP and showed significant im-
provements for social interaction, emotional behavior, home management,
total SIP score, and recreation and pastimes. No changes on the FSS were
observed for the exercise or the no-exercise control group. Exercise also
had a positive impact on factors related to quality of life.

Mostert and Kesselring11 conducted a 4-week aerobic exercise training
program with 26 subjects (13 experimental and 13 control) involved in an
inpatient rehabilitation program (see the study design discussed above in
the section on deconditioning). The results indicated that, compared with
the level of fatigue at baseline, the participants in the training group demon-
strated a tendency toward less fatigue, although the researchers noted that
the difference was not significant.

PAIN

Pain is one of the most common secondary conditions reported by
people with disabilities.3 In particular, musculoskeletal pain in the neck and
shoulder region are commonly observed in individuals with spinal cord
injuries and is exacerbated by wheelchair transfers and propulsion.1,2,3,4

Only four exercise-related RCTs that targeted pain reduction in individuals
with spinal cord injuries were identified.

Hicks and colleagues9 targeted reduction in pain as one of their pri-
mary outcomes (see the study design discussed above in the section on
deconditioning). The results indicated that a 9-month training regimen
consisting of cardiorespiratory endurance and resistance exercise decreased
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the level of self-reported pain in individuals with spinal cord injuries. The
researchers suggested that exercise be used as a prophylactic measure for
improving pain tolerance in this population.

Ginis and colleagues8 conducted an RCT of aerobic and resistance
training with 34 individuals with traumatic spinal cord injuries (23 men
and 11 women; mean age, 38.6 ± 11.7 years; average duration postinjury,
10.4 years; 14 had complete spinal cord injuries and 13 had incomplete
spinal cord injuries). The participants were matched for years postinjury
and relative mortality risk and were then randomly assigned to either an
exercise group (n = 21) or a control group (n = 13), a ratio of 2:1. The
treatment group trained two times per week in small groups of three to five
participants. Each session included a 5-minute stretching routine, 15 to 30
minutes of arm ergometry exercise, and 45 to 60 minutes of resistance
exercise. Initially, the exercise intensity for the aerobic component was 70
percent of MHR, but this was progressively increased on the observation of
a decrease in perceived exertion or HR. The results indicated that there
were significant improvements (p < 0.05) in perceived quality of life and
better physical self-concept and a significant decrease (p < 0.05) in pain
compared with the findings for the controls.

Patti and colleagues14 (as discussed above) evaluated the effects of a
comprehensive outpatient rehabilitation program on the quality of life in
individuals with multiple sclerosis. All health-related quality-of-life compo-
nents—physical functioning, role limitations due to physical health prob-
lems (role physical), bodily pain, general health, and social functioning—
significantly improved in the treatment group (p < 0.001).

Curtis and colleagues4 analyzed the effectiveness of a 6-month exercise
protocol on shoulder pain in wheelchair users (n = 42). The subject pool
consisted of a cluster sample recruited from the community. The average
age was 35 ± 8 years, and the average duration of wheelchair use was 14 ±
9 years. The subjects were randomly assigned to a treatment group (n = 21)
or a control group (n = 21). The subjects in the treatment group received 60
minutes of educational training that instructed them in five daily shoulder
exercises. These exercises consisted of two static stretching exercises to
increase the flexibility of the anterior shoulder muscles and three resistive
strengthening exercises for the posterior shoulder muscles. The subjects
performed all exercises independently while they were seated in their wheel-
chairs, and lightweight elastic exercise bands were used for resistance. The
subjects with tetraplegia used wrist straps to accommodate a weak or ab-
sent grasp response. An instructional session was included to provide an
overview of functional shoulder anatomy, the purpose of the exercises, and
a demonstration of each exercise. The treatment group was instructed to
perform stretching exercises twice daily, five times each, with a 20- to 30-
second hold of each position for a prolonged stretch and to perform the
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strengthening exercises once daily with three sets of 15 repetitions. Bi-
weekly phone calls were made to monitor performance and problems. The
Wheelchair Users Shoulder Pain Index (WUSPI) was used to evaluate pain
at baseline and at bimonthly intervals. The results showed that 75 percent
of the subjects reported a history of shoulder pain since the initiation of
wheelchair use. The average initial performance-corrected WUSPI (PC-
WUSPI) score for the 42 subjects was 17.7 ± 21.3 with a range of 0 to
103.2. (A low score on the PC-WUSPI indicates lower levels of pain inten-
sity.) More than 83 percent of the subjects (35 of 42) completed the 6-
month study. The subjects in the treatment group decreased their PC-WUSPI
scores by an average of 39.9 percent, whereas the decreases for the control
group were only 2.5 percent. The study demonstrated that a small number
of flexibility and resistive exercises had a positive effect on the reduction of
shoulder pain in a population of wheelchair users.

SUMMARY OF STUDIES REVIEWED

The studies that we have reviewed used various methodologies, assess-
ment tools, and exercise doses to address various health issues associated
with people with multiple sclerosis and spinal cord injuries: deconditioning,
fatigue, and pain. The studies reported under deconditioning used quality
of life as their primary endpoint, which included both physiological and
psychological measures. In the future, a more focused research agenda
should use specific doses and modalities of exercise to address specific
secondary conditions. Moreover, studies should be more homogeneous in
terms of the age, health status, and functional levels of the study subjects
and should use a consistent methodology and training dose to enhance the
generalizability of the findings to certain subgroups of disabilities.

All of the studies reviewed in this paper had several different outcomes
(e.g., physical and emotional well-being, quality of life, reduced fatigue,
and increased fitness), used a variety of interventions and doses of exercise
(length of study, frequency, duration, intensity, and modality), and had
widely different inclusion and exclusion criteria within each disability group.
A few studies included individuals in a wide age range and with a wide
range of functional levels. This may have attenuated the potential effects of
the intervention on a certain subgroup within the larger sample (e.g.,
younger versus older subjects). Although the use of heterogeneous popula-
tions makes it easier to recruit subjects (e.g., by including individuals with
paraplegia and tetraplegia in the same study) and obtain higher levels of
statistical power, generalizability is limited because of variations in the
levels of health and function within disability groups.

It has become widely accepted that exercise promotes good health and
reduces the risk of chronic conditions. However, it is less clear what doses
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of exercise are effective for reducing or mitigating the effects of various
secondary conditions in people within different disability types and, within
a certain disability, between individuals with different functional levels.

The lack of data pertaining to the frequency, intensity, duration, and
modality components of an exercise prescription for individuals with vari-
ous disabilities has limited the utility of exercise as a viable treatment for
secondary conditions. While exercise is presumed to be beneficial for all
individuals (with or without a disability), data on dose-response are critical
for understanding and providing appropriate, targeted interventions that
have a clinically meaningful effect in reducing the risk of, minimizing, or
eliminating certain secondary conditions.

Researchers must also explore the possibility that certain individuals
with the same disability may require a greater dose or a lower dose of
exercise, depending on their genetic history, functional level, and the sever-
ity of the secondary condition being targeted (e.g., pain, fatigue, depression,
and deconditioning). Some individuals may not respond favorably to a
certain dose of exercise or physical activity, whereas others may drop out
because of an injury or exacerbation. In one of the RCTs reviewed in this
paper,9 10 of 21 subjects (47.6 percent) who were randomized to the exer-
cise arm dropped out of the study because of illness, transportation difficul-
ties, or time conflicts. This is a major concern in research with disabled
populations and should be addressed in future clinical trials.

SPECIFIC RESEARCH RECOMMENDATIONS

01. Prospective observational studies should be conducted to deter-
mine the frequency, intensity, and duration of physical activity associated
with reducing the symptoms of targeted secondary conditions (e.g., decon-
ditioning, fatigue, and pain). Epidemiological studies will offer greater op-
portunities to obtain an understanding of the effects of various forms of
structured exercise and general physical activity on the incidence, risk, or
reduction of secondary conditions in individuals with disabilities.

02. The heterogeneity between and within disability groups and the
low incidence of many disabilities make it extremely difficult to obtain
adequate sample sizes when subjects are recruited from one setting. Multi-
center trials are necessary to achieve adequate statistical power and to be
able to generalize the findings of those trials to certain subgroups within the
targeted disability (e.g., older versus younger individuals, individuals with
higher levels of functioning versus those with lower levels of functioning,
male versus female subjects, individuals with paraplegia versus those with
tetraplegia, and individuals with progressive multiple sclerosis versus those
with relapsing-remitting multiple sclerosis). A structured protocol that tar-
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gets a homogeneous subset of the population identified (e.g., young adults
with paraplegia) and that employs the same testing instruments, proce-
dures, and training regimen must be established.

03. RCTs are needed to examine exercises of various types and doses
(by frequency, intensity, and duration). There is still a lack of information
on what types of programs or interventions are the most effective for ame-
liorating specific secondary conditions. Evidence-based practice guidelines
must be established from well-designed studies.

04. Group versus individual exercise, such as tai chi or yoga, may have
an additional social benefit, which may improve outcomes but which may
also confound the benefit of the specific dose of exercise. Future studies
should control for the social aspect of exercise to obtain accurate data on
the exercise regimen itself versus the social benefits associated with exercis-
ing in a group.

05. Numerous self-report assessment tools have been developed to
measure changes in deconditioning, fatigue, and pain. It is difficult to make
comparisons between studies when the instruments are not the same or are
not explained in detail to make critical comparisons between them. The use
of a consistent set of instruments that measure the reductions in specific
secondary conditions should be explored so that data from various studies
can be compared.

06. Although the studies reviewed here were mostly supportive of the
role of exercise in reducing deconditioning, fatigue, and pain, none ex-
plained the physiological, musculoskeletal, or neurological mechanisms as-
sociated with these changes. With more sophisticated imaging and labora-
tory techniques, it may now be possible to identify the more subtle biological
changes associated with exercise training.

07. Innovative strategies for the recruitment of individuals who gener-
ally do not volunteer for research studies must be explored. Because most
experimental research is conducted with volunteers, it is difficult to gener-
alize the study’s findings to the entire subgroup. People who volunteer for
exercise-related research may generally be younger or may have a higher
functional level. This is a common problem in experimental research, but it
may be an even greater problem for people with disabilities because sample
selection is limited to a small subset of the population and barriers such as
transportation limit opportunities for participation in clinical research.

08. Several studies emphasized the unique aspects of improving social
integration and quality of life. It would be helpful to understand how these
self-report measures are associated with more objective measures, such as
quantitative assessment of an increase in community participation (i.e., an
increased number of out-of-home social activities, a greater amount of time
engaging in social events, increased rates of employment, and more social
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contacts). The idea that exercise can improve psychological functioning and
quality of life is an intriguing one, and should be measured with more
objective monitoring techniques.

09. Specific secondary conditions, such as deconditioning, fatigue, and
pain, must be more clearly defined. There are various types of decondition-
ing (e.g., low muscle strength, poor cardiorespiratory endurance, and lack
of flexibility or balance), fatigue (e.g., physical and mental), and pain (e.g.,
neurogenic and musculoskeletal). Researchers targeting the reduction of
these secondary conditions must be certain that the sample groups are
similar on the basis of the defined characteristics of the secondary condi-
tions.

10. There needs to be stronger collaboration between researchers whose
work focuses on a specific disability group or secondary condition.  Gov-
ernment funding agencies that support model systems involved in tracking
the health status of a specific disability group (e.g., spinal cord injury,
traumatic brain injury), should consider funding similar networks that con-
duct intervention research aimed at reducing specific secondary conditions.

CONCLUSION

Very few RCTs have targeted the reduction of secondary conditions in
people with disabilities. There is a strong need for a new frontier of re-
search that identifies the effective doses of structured exercise regimens
and general physical activity needed to reduce various physical, psycho-
logical, social, and environmental secondary conditions in individuals with
disabilities.

Understanding how exercise can affect various secondary conditions is
a line of research that must be given a higher priority among funding
agencies, in the same regard that other prophylactic measures, such as the
use of medication and assistive technology, are scientifically supported with
public and private funding. Evidence-based exercise guidelines associated
with the reduction of various secondary conditions will require more em-
pirical evidence before private and public health insurers will pay for these
programs or services.
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GLOSSARY OF ASSESSMENT INSTRUMENTS
USED IN THE STUDIES REVIEWED

AFI: Ambulatory Fatigue Index
AFI is a 500-meter walking test. Subjects are asked to walk at their

maximum speed.

BDI: Beck Depression Inventory
BDI is a self-administered 21-item self-report scale that measures the

supposed manifestations of depression and takes approximately 10 minutes
to complete.

EDSS: The Kurtzke Expanded Disability Status Scale
EDSS is a method of quantifying disability in individuals with multiple

sclerosis. EDSS quantifies disability in eight functional systems and allows
neurologists to assign a functional system score in each of the eight areas.
The functional systems are pyramidal, cerebellar, brainstem, sensory, bowel,
bladder, visual, and cerebral. EDSS steps 1.0 to 4.5 refer to people with
multiple sclerosis who are fully ambulatory. EDSS steps 5.0 to 9.5 are
defined by impairment related to ambulation.

FI: Fatigue Index
FI is the ratio between the integral of muscle strength decay over time

and maximal voluntary contraction using a knee muscle dynamometer. The
fatigue index was defined as the ratio of the force F at time t (Ft) to the
maximum force during stimulation (Fmax): FI = Ft/Fmax.

FIS: Fatigue Impact Scale
FIS evaluates the impact of fatigue on physical function (10 items),

cognitive function (10 items), and psychosocial function (20 items).

FSS: Fatigue Severity Scale
FSS is designed to measure the impact of fatigue on function using nine

statements for which subjects rate their level of agreement.

MFI: Multidimensional Fatigue Inventory
The MFI self-assessment questionnaire measures five dimensions of

fatigue: general fatigue, physical fatigue, reduced activity, reduced motiva-
tion, and mental fatigue.

MOS SF-36 Health Survey: the Medical Outcomes Study 36-Item Short-
Form Health Survey

Same instrument as the SF-36. Initially, the SF-36 was developed to
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survey health status in the Medical Outcomes Study. It is a measure of
health status designed for use in clinical practice, research, health policy
evaluations, and general population surveys. It includes eight scales that
assess the following general health concepts: physical functioning, role limi-
tations due to physical health problems (role physical), bodily pain, general
health perceptions, vitality, social functioning, role limitations due to emo-
tional problems (role emotional), and mental health.

MSIS-29: 29-item Multiple Sclerosis Impact Scale
MSIS-29 can be used to measure therapeutic outcomes in persons with

multiple sclerosis. It consists of 29 items: (1) 3 items dealing with limited
abilities and (2) 26 items related to the symptoms or the consequences of
the illness.

MSWS-12: 12-item Multiple Sclerosis Walking Scale
MSWS-12 is a questionnaire that asks the patient to self-rate the degree

of limitation in walking due to multiple sclerosis experienced in the prior 2
weeks for each of 12 activities.

POMS: Profile of Mood States
The POMS provides a method to assess transient, fluctuating mood

states. The key areas measured are tension-anxiety, anger-hostility, fatigue-
inertia, depression-dejection, vigor-activity, and confusion-bewilderment.

SIP: Sickness Impact Profile
SIP describes relative functional limitations across 12 specific areas:

ambulation, body care and movement, mobility, emotional behavior, social
interaction, alertness behavior, communication, work, sleep and rest, eat-
ing, home management, and recreation and pastimes.
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Secondary Conditions with
Spinal Cord Injury

William A. Bauman*

The secondary consequences of spinal cord injury may be medical,
neurological, musculoskeletal, or urological. This paper discusses
the medical consequences of spinal cord injury and describes a few

of the pulmonary, cardiac, body compositional, metabolic, gastrointestinal,
and dermatological issues confronting individuals with such injuries. In
another paper presented at the IOM workshop, Margaret Turk (Appendix
J) listed the secondary medical disabilities that are associated with spinal
cord injuries and suggested that they have been accepted into mainstream
medical knowledge, which is quite different than what was accepted just a
few years ago.

PULMONARY AND CARDIOVASCULAR DISEASES

In the 1940s and 1950s most individuals with spinal cord injuries died
of urinary complications soon after their injury, but today their longevity
approaches that of the general population. Because individuals with spinal
cord injuries are living longer, researchers have the opportunity to appreci-

*William A. Bauman, M.D., Director, Rehabilitation Research and Development Center of
Excellence for the Medical Consequences of Spinal Cord Injury, James J. Peters VA Medical
Center, and Professor of Medicine and Rehabilitation Medicine, Mount Sinai School of Medi-
cine, New York City. The analyses and views presented in this workshop paper are those of
the author and not necessarily those of the Institute of Medicine Committee on Disability in
America: A New Look.
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ate their secondary disabilities. In individuals with chronic spinal cord inju-
ries, as in the able-bodied population, the common causes of morbidity and
mortality are pulmonary and cardiovascular diseases. For example, Gale
Whiteneck has found that, similar to the able-bodied population, cardiovas-
cular disease is a leading cause of death in those with spinal cord injuries
(Whiteneck et al., 1992). He and his colleagues have reported that among
individuals who survive more than 30 years after their injury, 46 percent of
all deaths are the result of a fatal cardiovascular event; among those older
than 60 years, cardiovascular disease is responsible for 35 percent of all
deaths. Heart and lung diseases may not be an immediate cause of death, but
they potentially cause further functional impairment and require additional
expenditures of resources in those with greater disabilities.

Individuals with spinal cord injuries are classically described as having
restrictive ventilatory dysfunction, although in those with higher cord le-
sions, there is also evidence of airflow obstruction. The higher the spinal
cord lesion that an individual has, the greater compromise of the muscles of
respiration and the more difficult it is to breathe and cough effectively. If
cough is reduced or absent, the clearance of secretions is impaired, which,
in turn, can lead to atelectasis and, possibly, pneumonia. Those individuals
who have lesions that are at thoracic level 4 or higher have been reported to
have an ability to forcibly exhale that falls below the normal range, as
evidenced by a forced vital capacity below 80 percent of the levels predicted
for able-bodied subjects matched for age, gender, race, and height (Figure
M-1).
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FIGURE M-1 Fitted values for percentage of forced vital capacity (FVC) predict-
ed by level of complete motor lesions. C = cervical; T = thoracic; L = lumbar.
SOURCE:  Compiled from data presented by Linn et al. (2001).
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At present, the clearance of pulmonary secretions for such individuals
is accomplished by pharmacological interventions, by the use of pulmonary
rehabilitation modalities, or with mechanical devices, including those that
produce insufflation-exsufflation and those that electrically stimulate the
muscles used for respiration. However, these interventions are often inad-
equate. As such, therapeutic strategies need to be developed to help those
with higher spinal cord lesions to cough more effectively. If such interven-
tions are efficacious, they would be expected to reduce the pulmonary
causes of morbidity and mortality.

Individuals with cervical spinal cord injuries have heightened cholin-
ergic airway tone and exhibit nonspecific airway hyperreactivity similar to
that found in asthmatic subjects. These individuals also report worsening
breathlessness after exposure to cold air, hot air, and secondary smoke.
Inhaled bronchodilators are efficacious in improving airflow in those with
higher cord lesions, although it has not been determined whether the regu-
lar use of these medications is associated with reduced morbidity or mortal-
ity. It is also not known whether exposure to common air pollutants, such
as sulfur dioxide, causes bronchoconstriction in those with tetraplegia,
although these pollutants might be expected to cause airway hyperreactiv-
ity. Members of my research unit will address this question in collaboration
with Henry Gong, Chief of Environmental Health Service, Rancho Los
Amigos National Rehabilitation Center.

METABOLIC SYNDROME

Those with spinal cord injuries have an increased tendency to develop
what is now commonly referred to as the “metabolic syndrome.” These
individuals become insulin resistant, have associated carbohydrate and lipid
abnormalities, and tend to be relatively overweight. Furthermore, those
with paraplegia have an increased prevalence of hypertension, a condition
not found in individuals with higher cord lesions.

Lipid Abnormalities

The primary lipid abnormality in those with spinal cord injuries is a
low serum high-density lipoprotein (HDL) cholesterol (“good” cholesterol)
level. The proportion of individuals with spinal cord injuries with normal
serum low-density lipoprotein (LDL) cholesterol concentration, a modifi-
able risk factor for coronary artery disease, is similar to that in the able-
bodied population. However, normal LDL levels may lull the health care
provider into a sense of complacency that may be ill founded. This possibil-
ity is discussed below in greater detail.

The protective effect of serum HDL cholesterol is predominantly by
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reverse cholesterol transport, which removes cholesterol from the periphery
(vessel wall and macrophages) and transports it to the liver. Other benefi-
cial mechanisms of action of serum HDL cholesterol include antioxidant,
anti-inflammatory, direct vascular, antiplatelet, and anticoagulant effects.
When the serum HDL cholesterol falls below 40 milligrams per deciliter
(mg/dL), the morbidity risk ratio rises above unity.

Higher, more complete spinal cord lesions result in greater neurological
impairment, which are associated with lower serum HDL cholesterol levels;
those who have the least impairment have the highest serum HDL choles-
terol levels (Figure M-2). At present, there is no specific recommendation
for a therapeutic goal for the serum HDL cholesterol level. However, the
Framingham study has shown that for every 1-milligram-per-deciliter (mg/
dL) fall in the serum HDL cholesterol concentration, there is about a 2 to 3
percent increase in the risk of having a cardiac event (Castelli et al., 1986).

Interventions used to raise the serum HDL cholesterol level, as in the able-
bodied population, include diet, activity, and drug therapy. A three-center
collaborative study (sponsored by the National Institute of Disability and Re-
habilitation Research of the U.S. Department of Education) is under way to
investigate the effect of Niaspan, a long-acting niacin preparation, on increas-
ing HDL cholesterol levels and reducing the rate of vascular disease among
individuals with spinal cord injuries. Smoking cessation is also associated
with a rise in serum HDL cholesterol levels.
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FIGURE M-2 Level of HDL cholesterol by extent of neurological deficit.
SOURCE:  Compiled from data presented by Bauman et al. (1998a).
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The conventional risk factors have been shown to account for only
about half the total risk of a cardiac event. Thus, it may be worthwhile to
touch on other emerging risk factors for coronary artery disease: LDL
particle number, the lipoprotein(a) concentration, and the plasma homocys-
teine level. Evidence indicates that individuals with the metabolic syndrome
have smaller, denser, and more atherogenic LDL particles. For the same
absolute level of serum LDL cholesterol, if the amount of LDL particles in
the circulation is increased, the risk of vascular disease is increased. If the
caring physician were to base a therapeutic decision solely on the absolute
concentration of serum LDL cholesterol, no treatment may be initiated.
However, the risk of coronary artery disease may be elevated if the number
of LDL particles is considered, as has recently been shown in several epide-
miological studies.

Higher levels of lipoprotein(a) are atherogenic. It had been thought that
the level of activity affected the serum lipoprotein(a) concentration. Con-
trary to expectation, the distribution of lipoprotein(a) levels in individuals
with spinal cord injuries was similar to that in an age- and a gender-
matched able-bodied population (Bauman et al., 1998b).

Elevated plasma homocysteine levels are vasotoxic. The concentrations
of plasma homocysteine have been reported to be higher in those with
spinal cord injuries than in a reference able-bodied population (Bauman et
al., 2001).

Insulin Resistance

What are the determinants of insulin resistance? Body composition and
an individual’s level of activity largely influence insulin sensitivity. Increased
adiposity and decreased muscle mass are associated with insulin resistance,
as are decreased levels of activity and fitness.

Changes in body composition in individuals with spinal cord injuries
occur immediately after the acute injury in a dramatic fashion and continue
insidiously for years. There is an obvious and immediate loss of muscle
tissue after an acute spinal cord injury, but for decades after the injury there
is also a progressive, incremental loss of lean body tissue and a relative gain
of adiposity. The mechanisms for this include paralysis and immobilization,
as well as a possible reduction in anabolic forces (serum testosterone and
growth hormone/insulin-like growth factor levels) and an elevation of cata-
bolic hormone (angiotensin 1 and cortisol) levels. A study performed in
conjunction with the Rancho Los Amigos National Rehabilitation Center
showed that the percentage of total lean tissue in the body declined more
rapidly in individuals with spinal cord injuries of all ages than in a matched
able-bodied population (Figure M-3).
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In the able-bodied population, the body mass index (BMI) is a surro-
gate measure of adiposity. A person with a spinal cord injury who has a
BMI of 25.0 kilograms per meter squared (kg/m2) has 10 to 15 percent
more total body fat than an able-bodied individual with the same BMI
(Figure M-4). Therefore, this commonly relied upon surrogate measure of
adiposity in the able-bodied population grossly underestimates the true
level of adiposity in those with spinal cord injuries.

Individuals with the highest and the most complete spinal cord injuries
are at the lowest end of the activity spectrum. They have lost the greatest
amount of muscle and are relatively fatter than individuals with lower cord
lesions. Is there a greater risk of developing insulin resistance and problems
with carbohydrate handling in those with the greatest neurological impair-
ment? Those with high and complete spinal cord injuries have a 73 percent
chance of having an abnormality in the ability to handle oral carbohy-
drates, either impaired glucose tolerance or diabetes mellitus, whereas other
groups with spinal cord injuries (incomplete tetraplegia, complete paraple-
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FIGURE M-3 Association between the percentage of total percent lean tissue in
the body and age for able-bodied controls (solid arrow; slope = –0.102; r2 = 0.02)
compared with that for individuals with spinal cord injuries (SCI) (dashed arrow;
slope = –0.275; r2 = 0.10) (*, p < 0.0001).
SOURCE: Compiled from data presented by Spungen et al. (2003).
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gia, and incomplete paraplegia) have significantly lower percentages (Fig-
ure M-5). Individuals with higher cord lesions (tetraplegia) have a higher
prevalence of hyperinsulinemia than those with lower cord lesions (53 and
37 percent, respectively).

Individuals with spinal cord injuries have a cluster of risk factors for
heart disease. What can be done to favorably modify the risk? The use of
oral hypoglycemic agents in the general population has been shown to
delay the progression from normal glucose tolerance or impaired glucose
tolerance to diabetes. Serum HDL cholesterol may be raised by increasing
the level of activity. The maintenance of a steady exercise routine is inher-
ently difficult in able-bodied persons, and it is certainly no less difficult in
those with spinal cord injuries. It should be noted that evidence suggests
that small increases in fitness are associated with favorable metabolic
changes, such as increases in serum HDL cholesterol levels. Thus, even
modest improvements in the level of activity should be considered and
pursued. When indicated, diet or pharmacological interventions, or both,
should also be used to increase the serum HDL cholesterol concentration.
Smoking cessation should be encouraged as another way to favorably affect
the lipid profile.

FIGURE M-4 Relationship of percent body fat to BMI for individuals with spinal
cord injuries (SCI) compared with that for controls.
SOURCE: Spungen et al. (2003). Used with permission.
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BOWEL EVACUATION

Individuals with spinal cord injuries often have difficulty with bowel
evacuation. Bowel care can be extremely time-consuming and often inad-
equate, leaving the individual with the potential for accidents. Attendant
care may be required as well, causing a loss of independence and privacy.
Reduced bowel motility in those with spinal cord injuries is postulated to be
due to defective or relatively reduced parasympathetic tone to the gut.

FIGURE M-5 Oral glucose tolerance by level of neurological deficit. NT = nor-
mal glucose tolerance; IGT = impaired glucose tolerance; DM = diabetes mellitus.
SOURCE: Compiled from data presented by Bauman et al. (1999).
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Increased gut motility and bowel evacuation after administration of a cho-
linergic agent have been reported in individuals with spinal cord injuries.
Because cholinergic agents are associated with adverse effects on the heart
(bradycardia) and lung (bronchoconstriction), glycopyrrolate, a partial cho-
linergic antagonist or blocker, has successfully been administered in con-
junction with neostigmine, a cholinergic medication. Glycopyrrolate suc-
cessfully blocks the adverse cardiopulmonary effects but preserves the effect
of neostigmine on the bowel to produce evacuation (Figure M-6).

OSTEOPOROSIS

Osteoporosis in the appendicular skeleton is a source of morbidity in
individuals with spinal cord injuries. Bone loss occurs very rapidly at the
time of injury, and although this loss slows, it continues for years after the
injury. In a study with identical twins, when an interpair difference score
was determined—that is, when the bone mineral density (or bone mineral
content) of the twin without a spinal cord injury was subtracted from that
of the twin with a spinal cord injury—an estimate of the bone loss in the
twin with a spinal cord injury can be generated. It was found that with
longer duration of injury, more bone is lost in the lower extremities and
pelvis (regions of the skeleton below the level of the lesion).
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FIGURE M-6 Bowel evacuation after the administration of neostigmine or neo-
stigmine and glycopyrrolate compared with that after administration of a placebo
(*, p < 0.01 for both drugs compared with placebo).
SOURCE: Compiled from data presented by Korsten et al. (2005).
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SECONDARY CONDITIONS WITH SPINAL CORD INJURY 231

Bone loses its architectural structure by a loss of trabeculae and inter-
vening struts as early as 1 or 2 years after acute immobilization. Once the
normal architecture or connectivity is lost, the quality of bone is severely
compromised, and this qualitative loss appears to be irreversible. Thus,
bone loss must be prevented at the time of injury. To date, this has not yet
been successfully accomplished in a clinically useful manner. The possibility
exists that the prevention of bone loss may be feasible by the administration
of an antiresorptive agent (e.g., a bisphosphonate) in conjunction with an
osteoblastic agent or mechanical stimuli immediately after paralysis.

VITAMIN D DEFICIENCY

Individuals with spinal cord injuries have been shown to be vitamin D
deficient. In one study, about one-third of military veterans with spinal
cord injuries were vitamin D deficient, as were those at university hospitals
and other community medical centers (unpublished findings). In the pres-
ence of vitamin D deficiency, parathyroid hormone (PTH) levels are el-
evated. An increase in the PTH level is often associated with increased bone
turnover and bone loss. The Food and Nutrition Board of the Institute of
Medicine recommends the consumption of 200 units of vitamin D per day
until age 50 years and 400 units per day in those aged 50 years and older.
In one study, 800 units of vitamin D per day were provided for 12 months
to 40 individuals with spinal cord injuries (Figure M-7). At the baseline, 33
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FIGURE M-7 Distribution of serum 25-hydroxyvitamin D [25(OH)D] in 40 indi-
viduals with spinal cord injuries who received supplementary vitamin D (800 units
per day for 12 months).
SOURCE: Bauman et al. (2005). Used with permission.
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subjects (83 percent) had vitamin D levels that were below the absolute
lower limit of normal. After 12 months of vitamin D replacement therapy,
9 subjects (23 percent) had levels that remained below the normal range,
and after 12 months 23 subjects (58 percent) had levels between 16 to 30
picograms per milliliter (pg/mL). Individuals with vitamin D levels between
16 and 30 pg/mL may be referred to as relatively vitamin D deficient
because the plateau is not yet reached for maximum vitamin D-facilitated
calcium absorption or for maximum PTH suppression. The significance of
preventing osteoporosis would be to improve employment and personal
activities, as well as afford psychological benefits.

PRESSURE ULCERS

Pressure ulcers occur in all immobilized individuals and are common
in those with spinal cord injuries. They are a tremendous source of mor-
bidity and carry with them a high cost of care. The cost of care rendered
for pressure ulcers in hospitals, nursing homes, and home care nationwide
has been estimated to be about $8 billion to $10 billion each year. In
January 2005, the Cooperative Studies Program of the U.S. Department of
Veterans Affairs funded a study to address pressure ulcer care in veterans
with spinal cord injuries. The primary objective is to determine if inpa-
tients with spinal cord injuries who have a full-thickness pressure ulcer of
the pelvic region and who receive optimized clinical care and an oral
anabolic agent for 24 weeks or less have a greater percentage of full
healing than those who receive placebo and the same clinical care. The
expectation is to learn the percentage of full-thickness ulcers that healed
completely; the healing rate; and the effects of nutrition, inflammatory,
and endocrine factors on pressure ulcer healing.

CONCLUSION

In summary, most individuals with spinal cord injuries have learned to
adapt to being paralyzed. The secondary complications may have a greater
impact on quality of life than the loss of ambulation. The knowledge gained
from studying the secondary consequences of spinal cord injuries can be
transferred, in large measure, to other disabilities or immobilizing condi-
tions. The cost of investigating the problems associated with the medical
consequences of spinal cord injuries is slight compared with the cost of care
after neglecting them.
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Depression as a Secondary Condition in
People with Disabilities

Bryan Kemp, Ph.D.*

234

Depression is one of the world’s most common health problems in
the general population, affecting more than 5 percent of all people
(Schulberg et al., 1999). In the United States, about 15 percent of

the general population will suffer from a major depressive disorder at some
time in their life (U.S. Department of Health and Human Services, 1993),
and to cost the economy $40 billion annually (Robinson et al., 2005).
Major depression is especially disabling, but even moderate depression
affects daily functioning. Depression has been estimated to be as disabling
as congestive heart disease, severe arthritis, and early dementia (Wells et al.,
1989).

Depression among people who already have a disability is an especially
important and complicated issue. Depression is one of the most common, if
not the most common, secondary conditions associated with disability.
When it is left untreated, depression can cause inordinate personal suffer-
ing, increased disability, additional health problems, and stress in others. It
is only recently that there has been any focus on secondary conditions in
people who have a disability. The 1991 IOM report Disability in America
devoted a chapter to the topic and included depression in the discussion

*Bryan Kemp, Ph.D., Director, Rehabilitation Research and Training Center on Aging
with a Disability, Rancho Los Amigos National Rehabilitation Center, and Professor of Medi-
cine and Psychology, Program in Geriatrics, University of California, Irvine. The analyses and
views presented in this workshop paper are those of the author and not necessarily those of
the Institute of Medicine Committee on Disability in America: A New Look.
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(Pope and Tarlov, 1991). Previously, most preventive research and policy
efforts focused on prevention of the primary impairment, such as a spinal
cord injury, cerebral palsy, or brain trauma. It is now recognized that it is
just as important, if not more important, to address the inordinately high
rate of secondary conditions that people with disabilities have.

An entire chapter of the recently published report Healthy People 2010
was related to disability and secondary conditions in people with disabili-
ties (U.S. Department of Health and Human Services, 2001). Through this
focused attention, the report sought to “promote the health of people with
disabilities, prevent secondary conditions, and eliminate disparities between
people with and without disabilities in the United States” (p. 3). Of the
variety of secondary conditions that occur in people with primary impair-
ments, depression was pointed out as being particularly important. Al-
though there were relatively few data available at the time, that report high-
lighted the fact that people who have a disability reported having more days
of pain, depression, and anxiety and fewer days of vitality during the previ-
ous month compared with the rates among people without a disability. That
report also emphasized the need for more research, particularly applied re-
search, on the problem of depression among people with disabilities.

A growing focus in the disability community today is the recently noted
increase in life expectancy among people with impairments and chronic
disabilities, including people with the most severe impairments. For ex-
ample, life expectancy for a person with a spinal cord injury has increased
more than 1,000 percent in the last 40 years (Sasma et al., 1993). Other
groups with impairments such as cerebral palsy, polio, rheumatoid arthri-
tis, and Down syndrome are showing similar increases in life expectancy.
This aging of people with disabilities has resulted in what appears to be
increased secondary conditions as people grow older. Recent research on
these conditions (Kemp and Mosqueda, 2004) indicates that as people age
with a disability they are at an even higher risk of secondary conditions
than they were earlier in their lives. Changes such as a loss of function,
increased pain, increased fatigue, and multiple medical problems present
new challenges and new stresses to people with disabilities. These new
challenges and stresses have a strong likelihood of resulting in difficulties
adjusting and a possible increase in the likelihood of depression.

This paper describes what is known about the nature of depression in
people with disabilities, its prevalence in groups of people with physical
impairments, its possible causes and consequences, the assessment and treat-
ment of depression in people with disabilities, and future research and
practice needs. It is clear that better understanding, recognition, and treat-
ment of depression for people with disabilities is an important avenue for
improving a range of outcomes that are important to the people with
disabilities. For example, it is hard to imagine that people who have a
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disability and who are also depressed stand much of a chance of having a
good quality of life. It is also likely that people who have a disability and
who are depressed are likely to suffer even more health problems. The
primary care physicians who encounter people with disabilities are rela-
tively untrained and unsophisticated in dealing with the multiple medical,
social, and psychological issues that a person with a disability may have.
Improving the understanding of depression and its treatment can help pri-
mary care physicians and others better address these needs in people with
disabilities.

SECONDARY CONDITIONS AND COMORBIDITIES

Disability in America defines a secondary condition as a new pathol-
ogy, impairment, functional limitation, or disability that is causally linked
to a primary disabling condition (Pope and Tarlov, 1991). In other words,
according to the report, the secondary condition would not occur or would
be less likely to occur without the existence of the primary condition.
Secondary conditions can have either a direct or an indirect causal relation-
ship to the primary impairment. A common direct relationship is one be-
tween a pressure sore and a spinal cord injury. Without the spinal cord
injury, it is likely that the person would not have developed a pressure sore.
Depression is likely an example of a condition with an indirect causal
relationship to the primary impairment, because high levels of stress (from
the physical environment, interpersonal relations, and health problems)
result in an increased risk of hypertension, fatigue, increased disability, and,
possibly, depression. Because there is rarely a one-to-one correspondence
between a primary impairment and a secondary condition (everyone with
the primary impairment does not get the secondary condition), it would
perhaps be better to say that the primary impairment increased the risk of a
secondary condition through either a direct or an indirect mechanism. Thus,
it can be seen that people with disabilities are more vulnerable to certain
other conditions. Furthermore, as people with disabilities age, the effects of
aging may interact with the disability to further increase vulnerability.
Many people with disabilities report that their secondary health conditions
are more troublesome—and often are more disabling—than their primary
condition.

A comorbidity is a condition that is not related to an individual’s primary
impairment. For example, some forms of cancer may occur in people with a
disability without being directly or indirectly caused by the primary disabil-
ity. People who have a disability may still get the flu, although they may not
get it at a higher rate than anybody else. From a practical point of view, the
presence of a primary impairment, an increased risk of secondary conditions,
increased vulnerability because of aging with a disability, and the ordinary

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


DEPRESSION AS A SECONDARY CONDITION 237

risks of sustaining any comorbid conditions make people with disabilities
unique in terms of their health and health care needs. Hence, the prevention
of secondary health problems among people with disabilities would do a lot
to improve the quality of their lives and, furthermore, would decrease the
risks of hospitalization and further disability.

DEPRESSION AS A SECONDARY CONDITION

Depression clearly fits within the definition of a secondary condition.
This is especially evident if one focuses on the higher rate of depression
among people with disabilities compared with that among the general popu-
lation. It is unlikely that there is a direct causal relationship between having
a disability and developing a depressive disorder because not everyone who
has a disability becomes depressed, and as evidence indicates, there is prac-
tically no relationship between the severity of the disability and the occur-
rence of depression (see below).

Depression does appear, however, to be indirectly related to having a
disability. The indirect link between depression and disability could be
mediated by a variety of mechanisms, but the increased stresses that fre-
quently accompany having a disability are likely. This issue will be further
explored below; however, it is clear that having a disability exposes a
person to higher rates of economic, environmental, interpersonal, health,
and vocational problems than the rates found in the nondisabled popula-
tion. These increased stresses and the challenges of coping with them ap-
pear to contribute to the higher rates of depression among people with
disabilities.

Ultimately, depression is a biopsychosocial disorder both in its causes
and in its consequences. There are physical aspects to the disorder in terms
of central nervous system and autonomic nervous system changes, there are
psychological changes in terms of thinking and emotion, and there are
social aspects to depression in terms of support from others and the conse-
quences on others. Therefore, having a depressive disorder when one also
has a disability may lead to additional problems that will in turn cause
more complications. Understanding the mechanisms involved in the devel-
opment of depression secondary to a disability is essential for both the
prevention and the treatment of depression as well as the possibility of
reducing other health problems. For example, it is quite common for a
person who has a spinal cord injury and who is depressed to not look after
himself or herself very well. Consequently, the rates of pressure sores tend
to be higher among people who have a depressive disorder. Pressure sores
represent one of the most expensive and devastating secondary health prob-
lems for people with spinal cord injuries. Yet, it is not possible to fully
reduce the rate of pressure sores in this population without also under-
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standing the mechanisms by which pressure sores occur through the avenue
of a depressive disorder.

DEFINING AND MEASURING DEPRESSION
AMONG PEOPLE WITH DISABILITIES

Three major issues complicate research on and clinical interventions for
depression among people with disabilities. The first issue is defining depres-
sion, the second issue involves the measurement of depression as it applies
to people with disabilities, and the third issue concerns the environmental
barriers to obtaining proper clinical interventions for people who have a
disability and who are depressed.

The Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)
(American Psychiatric Association, 1995) states that depression is not a
single entity but rather a spectrum of disorders that are classified on the
basis of the number, severity, type, and progressiveness of the symptoms
and their durations and effects on an individual’s function. The central
feature of all depressive disorders is an altered mood state that is not
normal for that person. This altered mood state may include sadness and
melancholia; but it may also include, and frequently does include, irritabil-
ity or apathy. Other symptoms of depression that need to be present to
meet a full diagnosis include those from the categories of cognition, behav-
ior, and physiology. These other symptoms may include changes in appetite
or sleep, fatigue or excess subjective pain, decreased energy, or changes in
digestion. They may also include thoughts of hopelessness and helplessness
or, possibly, even thoughts of suicide. Frequently, the cognitive impairment
is also such that the person is incapable of thinking rationally; and reports
of memory problems or attention deficits are also frequent. Behavioral
symptoms may include not looking after one’s self, not interacting with
others in a meaningful or appropriate manner, not following instructions
for medical care, and not engaging in meaningful or pleasurable activities.
Unfortunately, some of the confusion in the literature and the lack of ability
to compare findings result from investigators using the term “depression”
to apply to any of the range of disorders across the spectrum.

The diagnosis of depression is ultimately determined after an extensive
evaluation. Anything short of that represents some approximation of de-
pression. Instruments that have been developed to assess and measure de-
pression can come close to obtaining true rates of depression if they have
been properly designed and validated for the population in question. The
population of people with disabilities is unique in terms of the use of
instruments to measure depression. The problem is that scales that include
a large proportion of physiological symptoms (e.g., pain, fatigue, and diges-
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tive problems) may be assessing the effects of a disability or true health
problems rather than depression.

Several screening instruments have been developed to help identify
people who may be depressed. They include but are not limited to the Beck
Depression Inventory (Beck et al., 1961), the Zung Self-Rating Depression
Scale (Zung, 1965), and the Centers for Epidemiological Studies Depres-
sion Scale (Radloff, 1977). All of these scales are used both for nondisabled
people and for people with disabilities. At least two screening instruments
are especially helpful in identifying depression in groups of people with
disabilities. They are the Older Adult Health and Mood Questionnaire,
developed by Kemp and Adams (1995), and the Geriatric Depression Scale,
developed by Yesavage and colleagues (1983). Although these two tools
were developed from work with a geriatric population, the primary thing
that they were trying to compensate for was not age but the presence of the
chronic disabling conditions that frequently accompany age. These scales
have been used in studies that have included adults with disabilities who
were not necessarily part of the geriatric population and have produced
many important findings.

It is important to accurately screen for and assess depression in people
who have a disability because even relatively minor or moderate levels of
depression have been found to have a major impact on health, activities of
daily living, and interpersonal relationships among people with disabilities
(Hybels et al., 2001). This fact highlights the importance of recognizing and
treating all forms of depression, but it also highlights the need to be able to
differentiate the different degrees of depression for research purposes. To
the extent that studies report either full diagnostic workups or report the
results from instruments validated against full workups, they will reflect
better data.

The third issue, environmental barriers to proper treatment for people
with disabilities who are depressed, relates to how people with disabilities
are viewed by clinicians and how they obtain access to services. The major
obstacle to the proper treatment of depression, especially major depression,
is getting it identified. The high rate of depression among people with
disabilities (and other “minority” groups) implies that it is not being prop-
erly identified and treated.

PREVALENCE OF DEPRESSION
AMONG PEOPLE WITH DISABILITIES

Estimates of the prevalence of depression among people with disabili-
ties vary greatly, depending on the nature of the measurement method,
when the measurement was taken relative to the time of onset of the disabil-
ity, the kind of impairment, and the definition of depression being used.
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The overall rate of depression among individuals with disabilities reported in
Healthy People 2010 was about 28 percent (U.S. Department of Health and
Human Services, 2001). This finding was based primarily on one question
asked in the National Health Interview Survey: “During the past 30 days,
how often did you feel so sad that nothing could cheer you up?” That
question was then followed up with another question if the person answered
positively: “All together, how much did these feelings interfere with your life
or activities: a lot, some, a little, or not at all?” The rate of agreement with
this statement was 7 percent among people without disabilities.

Other studies have also found rates higher than those cited above. For
example, Fuhrer and colleagues (1993) reported a rate of depression of
about 40 percent among people with spinal cord injuries. Hughes and
colleagues (2001) reported that the rate was even higher among women
with spinal cord injuries, and the Consortium for Spinal Cord Injury (1998)
established the rate of depression in people with spinal cord injuries to be
about 25 percent. Dickens and colleagues (2003) reported that the rate of
depression, as measured by standardized methods, was 39 percent among
people with rheumatoid arthritis.

Over the last 10 years, the Rehabilitation Research and Training Cen-
ter on Aging with a Disability and Aging with Spinal Cord Injury has
conducted studies of depression among people with various impairments to
help establish rates of depression. Krause and colleagues (2001) reported
on the rate of depression among more than 1,300 people with spinal cord
injuries. The overall prevalence was 42 percent. In a sample of people with
cerebral palsy, the rate of depression was also found to be 40 percent. Rates
of up to 50 percent and higher have been found among people who have
had a stroke (Robinson, 2003). These rates include the rates of both mod-
erate and major depression. In each of these cases, approximately half of
the cases of depression were severe and major. Figure N-1 displays the rates
of moderate and major depression in groups of people with various types of
disabling conditions.

Depression among people with disability is as common as disabling
arthritis, heart disease, and diabetes combined in the general population.
According to the National Center for Health Statistics (1989), the rates of
conditions causing activity limitations across all ages in the United States
were as follows: arthritis, 12 percent; heart disease, 11 percent; asthma, 4
percent; orthopedic impairments, 21 percent; and diabetes, 3 percent. In
1990, the Centers for Disease Control and Prevention initiated the first
national colloquium dedicated to the prevention of secondary conditions
after a spinal cord injury (Graitcer and Maynard, 1990). This colloquium
met at Craig Hospital in Denver, Colorado. The topic of depression was
considered to be so important that it was made the number one psychologi-
cal issue to be addressed as a secondary condition in people with spinal
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cord injuries. Several types of research needs were outlined, including more
epidemiological research and research on prevention and care.

In summary, the overall rate of depressive disorders, including both
moderate and severe depression, among people with physical disabilities
appears to be somewhere between 25 and 50 percent, with approximately
half of these cases being major depression. Therefore, one person in four or
one person in three who has a primary physical impairment likely also has
a depressive disorder. This rate is approximately four times higher than that
in the nondisabled population. This figure points to the necessity for regu-
lar, routine screening for depression among people with disabilities who
consult health providers. However, it fails to recognize the fact that many
people who are depressed and who have disabilities do not have a primary
health care provider and lack adequate screening for this problem.

CAUSES OF DEPRESSION AMONG PEOPLE WITH DISABILITIES

Understanding the causes of depression in people with disabilities is an
important and complex issue for both clinical and research purposes. Clini-
cally, if practitioners believe that depression is caused by the disability, they
may be less inclined to provide optimal care because they may believe that

FIGURE N-1 Depression prevalence among people with different types of dis-
abling conditions.
SOURCES: Robinson (2003), Kemp and Krause (1999), Krause et al. (2001), Dick-
ens and Creed (2001), and Rehabilitation Research and Training Center on Aging
with a Disability (2003).
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242 APPENDIX N

if nothing can be done to cure the disability, then nothing can be done to
cure the depression. Therefore, depression may wrongly become viewed as
“normal” for people with disability. Research is needed to help identify the
true causes of depression so that ways to prevent it and to treat it can better
be identified.

Depression does not appear to be a direct result of having a disability.
In many studies it has been shown that there is little or no relationship
between the severity of impairment or the degree of disability and the rate
of depression as measured. For example, McColl and Rosenthal (1994)
studied 70 people with spinal cord injuries of various ages and with various
durations of disability. They found no relationship between the level of
spinal cord injury, scores on the Functional Independence Measure, age, or
the duration of the injury and depression. Similarly, in the study by Fuhrer
and colleagues (1992), the rates of depression among people with paraple-
gia were the same as the rates among people with tetraplegia. In the study
by Robinson (2003), depression was found to be unrelated to the size or the
location of the stroke. In a large-scale study of more than 1,300 people with
spinal cord injuries, Krause and colleagues (2001) found no relationship
between the level of the spinal cord injury and the rate of depression that
was measured. The higher rate of depression in people with disabilities is
likely the result of the disability per se. It is therefore more likely that
depression relates to disability in an indirect manner.

One model that may help explain such a relationship is a general stress
and coping model. This kind of model, described by Lazarus and Folkman
(1984) and Haley and colleagues (1987), describes stress and coping as a
dynamic interplay involving five primary variables. They argue that the
interplay between these five variables helps to determine the outcome from
potentially stressful life situations, such as having a disability. These five
variables are (1) the number and nature of negative life events that a person
faces; (2) the person’s view or appraisal of those events in terms of the
perceived degree of threat to his or her future and current well-being; (3)
the support that the person receives from other people, both instrumentally
and emotionally; (4) the coping methods that the person uses to help deal
with these stressors; and (5) the person’s underlying personality. By under-
standing each of these variables and the interplay among them, research has
been able to account for differences in outcomes, such as depression, given
the same objective life events, such as a disability.

It has been argued that among people who do not adjust well to stress-
ful life events and who become depressed, problems or deficits in one or
more of these areas is likely. For example, those who become depressed are
more likely to have a higher number of negative life events over a given
period of time than people who are not depressed. Dickens and Creed
(2001) studied people with rheumatoid arthritis longitudinally and found
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DEPRESSION AS A SECONDARY CONDITION 243

that depression occurred following a deterioration in functional ability.
Moreover, deterioration in the activities that the person regarded as espe-
cially important (e.g., family and recreation) had the highest correlation
with the onset of depression. A 10 percent reduction in valued activities was
followed by a 700 percent increase in the rate of depression in the following
year. Similarly, people who become depressed are likely to interpret these
events in more negative terms than people who do not become depressed
(Elliott et al., 1991; Cairns and Baker, 1993). Also, people who become
depressed are less likely to have resources in terms of income or support
from others to help deal with the stressful life events.

It is likely that differences in these kinds of variables are the source of
the differences between rates of depression in nondisabled and disabled
individuals. It is clear from the results presented earlier that the level of
disability and the severity of impairment are related to the likelihood of
depression.

In the study by McColl and Rosenthal (1994), depression was nega-
tively related to social support but not to the level of injury. The statistical
correlation (r) between depression and social support was –0.55, indicating
a moderate to strong negative relationship. Additionally, people who have
a disability have more health problems than people who do not have a
disability, and the number of health problems has been found to correlate
positively with depression (Kemp et al., 1997; Tate et al., 1994).

Depression is also related to the coping method in people with disabili-
ties. Tate and colleagues (1993) found that people with polio who were
depressed had poorer coping methods than people with polio who were not
depressed. The same was found for people with multiple sclerosis (Lynch et
al., 2001) and spinal cord injuries (Shulz and Decker, 1985). They found
that coping methods that are more negative, such as escape-avoidance cop-
ing, typically correlates about 0.40 with negative outcomes such as depres-
sion in people with spinal cord injuries. People who are less likely to be
depressed also appear to have more positive attitudes toward their disabili-
ties (Kemp et al., 1997). Thus, mounting evidence suggests that aspects of
stress and coping are predictive of depression. Moreover, because people
with disabilities live with the disability long term and experience multiple
stressors, they may develop more negative appraisals about what to expect
in the future. Certainly, difficulties with obtaining adequate health care,
maintaining employment, and economic survival and the ongoing pain and
discouragement could lead to more negative appraisals. An important piece
of research would be to test this kind of model with people who are de-
pressed and those who are not depressed but who have equivalent disabili-
ties. Figure N-2 presents this general stress and coping model.

The other advantage of a model like this is that it could help direct
prevention and intervention efforts toward reducing depression. That is,
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each of those five variables is something that can, for the most part, be
modified and that can be improved to treat depression. For example, if the
number of negative life events in a person with a disability is high and
comprises such things as health problems, economic problems, and housing
problems, then efforts should be directed toward improving those areas of
the person’s life. If the difficulty was with the use of inappropriate coping
methods, then efforts could be used in counseling to explore other coping
methods and try to reduce stress.

CONSEQUENCES OF DEPRESSION FOR
PEOPLE WITH DISABILITY

Depression has multiple consequences for a person with a disability,
including effects on longevity, function, community activities, and quality
of life. Morris and colleagues (1993) studied over a 10-year period the rates
of survival of depressed and nondepressed people who had had a stroke.
After 10 years the probability of survival for the nondepressed group was
approximately 65 percent, whereas the probability of survival was approxi-
mately 30 percent for the depressed group. The difference between the
groups increased exponentially each year. The mechanisms involved in the
differential survival rates were thought to be more indirect than direct. That
is, it was probably not a result of differential suicide rates but, rather,
differences in compliance with medications, adherence to health programs,

FIGURE N-2 A general model of psychological stress and coping.
SOURCES:  Adapted from Lazarus and Folkman (1984) and Haley et al. (1987).
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engagement in exercise, cessation of smoking, and regular follow-up exami-
nations.

Wells and colleagues (1989) concluded that depression and chronic medi-
cal conditions had unique and additive effects on patient dysfunctioning.
Dickens and Creed (2001) showed that depression added significantly to the
health and social problems of people with rheumatoid arthritis, even when
they controlled for the degree of disease. Krause and colleagues (2001) found
that people with spinal cord injuries who were depressed used more alcohol
and had more hospitalizations than people who were not depressed.

In studies at the Rehabilitation Research and Training Center on Aging
with Disability, colleagues and I have monitored people longitudinally over
5-year spans. In one of those studies, we examined changes in activities of
daily living among people with disability by status on a depression scale.
The results showed that over a 5-year period, activities of daily living
decreased nearly twice as much for people who were depressed compared
to people who were not depressed. In another study, Kemp and colleagues
(2004) assessed community activities and life satisfaction in people with
spinal cord injuries who were depressed. Those individuals participated in
one-third the number of community activities compared with the number
for the nondepressed individuals, and their life satisfaction scores were 40
percent below those for people who were not depressed. In and of itself, the
level of spinal cord injury had no effect on these findings.

TREATING DEPRESSION

Although the literature contains scores of articles about depression and
disability, relatively few of them concern the treatment of depression. In a
recent article, Elliott and Kennedy (2004) reviewed an extensive range of
studies in the spinal cord injury literature with the purpose of finding and
evaluating the quality of intervention studies directly concerned with the
treatment of depression. They found many correlates and concomitants of
depressive symptoms among people with spinal cord injuries, but they
could find only nine treatment studies that met the criteria for inclusion in
their review. Three of the studies were psychological interventions, five
studies described antidepressant therapy, and one study reported on the
effects of electrical stimulation. Only one of these studies used a random-
ized assignment to treatment and control groups, but that study excluded
people with major depression. Most studies of psychological interventions
focused on support groups, counseling, and peer groups. Furthermore, many
of the studies focused on inpatients who were undergoing rehabilitation at
the same time. Relatively few studies have focused on people living with a
disability long term in the community.

King and Kennedy (1999) performed a study that shows both a way to
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treat depression in people with disabilities and a way to help prevent it.
They used a group approach called the Coping Effectiveness Training (CET)
program, which was grounded in the stress and coping model of Lazarus
and Folkman (1984). A total of 38 inpatients with spinal cord injuries were
divided into treatment and control groups. The treatment group had lower
rates of depression at the end of the study. Moreover, the social interaction
and reappraisals of the disability were the most important factors in allevi-
ating depression. Such programs as this one could be used to help prevent
depression in people with disabilities.

Recently, Kemp and colleagues (2004) studied the effects of treating
major depression in people with spinal cord injuries using a combination of
psychotherapy and antidepressant medication. They used a quasiexperi-
mental design in which the comparison group declined treatment but was
monitored over a similar period of time as those who elected to receive
treatment. That study evaluated three outcomes. The first involved changes
on a 22-item scale for the measurement of depression. The second was an
11-item life satisfaction scale in which each item was rated on a 4-point
scale, with 1 being “mostly dissatisfied” and 4 being “mostly satisfied.” A
16-item community activities checklist that measured the number of times
during the last 7 days that a person had engaged in a variety of community
activities was also included. Over a 6-month course of treatment, there was
a 57 percent reduction in the rate of depressive symptoms among the treated
individuals, whereas there was no reduction in symptoms among those who
declined treatment. Moreover, approximately half the participants in the
treated group were either not depressed or had lower degrees of depression
by the end of the treatment. Finally, those who received treatment showed
an increase in community activities that corresponded to decreases in de-
pressive symptoms and also showed a 40 percent increase in life satisfaction
compared with that at the beginning of the treatment. More studies testing
treatment interventions are needed to help deal with this important prob-
lem. The results of that study are presented in Figure N-3.

One area of research that is needed should determine whether people
with disabilities who are also depressed are recognized, properly assessed,
and properly treated by their primary physicians. There is relatively little
information on this phenomenon, but it is an area of great concern. Consid-
ering the fact that Krause and colleagues (2001) found a 40 percent rate of
depression and found that very few people were treated implies that this
problem goes relatively unrecognized or untreated in the community. In
that study, more than 525 people met the criteria for moderate or major
depression, yet none of them was being treated. As the country moves
toward a managed care model of the provision of health care, with the
short appointment times that are part of that model, it will be even more
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important to be able to screen individuals quickly and accurately and to
refer them for further assessment and treatment.

NEEDED RESEARCH

Research on depression and disability is needed, particularly in the
following areas: (1) determination of whether primary care physicians are
accurately identifying people with disabilities who are depressed; (2) deter-
mination of whether people who have a disability and are depressed are
being adequately treated; (3) testing of the interventions that best help
people who are depressed and who have a disability; (4) testing of a stress
and coping model in a sample of people with disabilities; (5) assessment of
the effects of consumer education and various interventions to help prevent
depression, such as the teaching of methods to help people cope with stress;
(6) determination of the length of treatment interventions that are optimal
for people with disabilities; (7) identification of whether peer counseling is
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FIGURE N-3 Effects of treatment on depression. n.s. = not significant.
SOURCE: Kemp et al. (2004).
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a good adjunct component to standard care for people with disabilities; (8)
identification of strategies to help prevent the occurrence of depression in
the population of people at risk who have a disability; (9) further study of
the effects of depression on other health problems in people with disabili-
ties; and (10) the development and cross-validation of more instruments for
the identification of depression in people with disabilities.

CONCLUSIONS

Depression is a common and serious secondary condition among people
with disabilities. The rates of moderate and major depression combined are
between 25 and 50 percent across impairment groups. Both moderate and
major depression can have serious consequences on health status, functional
abilities, longevity, interpersonal relations, and quality of life. It appears
likely that the disability and its underlying impairment are not direct causes
of depression in people with disabilities. Instead, other factors, such as those
involved in a stress and coping model, are likely more important. Issues such
as the number and nature of negative life events, social support, coping
methods, and one’s outlook and viewpoint about stresses and coping appear
to be more important than the disability itself. There are several important
issues in studying depression among people with disabilities, including the
proper definition of depression, the development and use of instruments that
take into account their unique health problems, and finally, the proper treat-
ment of depression by reducing some of the environmental and professional
training issues that stand in the way. The evidence to date suggests that when
proper treatment is provided, depression can be improved and other out-
comes are also improved, such as quality of life and community participation.
Research is needed in this area to investigate other avenues of treatment and
to help validate the approaches that help the best.
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Disability is one of the nation’s most significant public health issues
(Pope and Tarlov, 1991). For example, Berkowitz and Green
(1989) estimate that the annual medical costs for disabilities are as

high as $79.3 billion. A major contributor to activity limitations due to
impairments is secondary conditions, preventable health problems that oc-
cur after the acquisition of a primary impairment (Brandt and Pope, 1997;
Marge, 1988; Seekins et al., 1991).

Among the population with disabilities, an estimated 2 million to 4
million people have intellectual or developmental disabilities. This group
accounted for 35 percent of all disability years in 1986 (Pope and Tarlov,
1991). Furthermore, mental retardation ranks first among all chronic con-
ditions causing activity limitations among people of all ages (LaPlante,
1989). Arguably, secondary conditions play a significant role in limiting the
participation of individuals with intellectual or developmental disabilities
in community life (Pope, 1992).
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tion. The analyses and views presented in this workshop paper are those of the authors and
not necessarily those of the Institute of Medicine Committee on Disability in America: A New
Look.
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Although many adults with intellectual or developmental disabilities
live with members of their own family, since the late 1960s community-
based services have emerged as the dominant public model for supporting
individuals with intellectual or developmental disabilities. Chief among the
options now available in each state is a network of group homes and
supported living arrangements. Prouty and colleagues (2005) estimated
that 420,202 adults with developmental disabilities live in 148,520 of these
arrangements nationwide.

In the process of deinstitutionalization and the building of a system of
community supports, policy makers emphasized residential and employ-
ment options. Health, on the other hand, tended to be equated with medical
care; and the responsibility for managing the overall health of this popula-
tion was assigned to medical providers. As a result, little systematic work
that integrates efforts to encourage healthy lifestyles has been found. Frey
and colleagues (2001) conducted a literature review to identify intervention
programs targeting the top 20 secondary conditions found in a series of
studies of this population. Of the more than 2,000 studies that they re-
viewed, only 25 met the minimum criteria of prevention and empirical
evaluation.

Researchers, policy makers, and service providers have developed a
wide range of empirically derived programs for the general population; but
these efforts typically exclude or ignore the needs of people with disabili-
ties. The Surgeon General of the United States thus called for a significant
and systematic effort to address the health and wellness needs of people
with intellectual or developmental disabilities (U.S. Surgeon General, 2002).
This paper outlines one model for conducting research in this area and
briefly summarizes the relevant findings from one series of studies. This
approach involves contextually appropriate research based on a surveil-
lance model for a targeted population.

CONCEPTUAL FRAMEWORK OF SECONDARY CONDITIONS

Secondary conditions have been defined as any condition to which a
person with a primary diagnosis is more susceptible and may include medi-
cal, physical, emotional, family, or community problems (Lollar, 2001).
From the perspective of tertiary prevention, it is important to diagnose and
treat secondary conditions to limit their impact on an individual. Alterna-
tively, the impact of secondary conditions might be managed. Figure O-1
outlines a conceptual model for understanding secondary conditions. In
this model, physiological, environmental, and behavioral risk and protec-
tive factors are seen as influencing limitations due to secondary conditions.
For example, a change in living arrangements to a less restrictive arrange-
ment may increase limitations due to isolation. Alternatively, the change

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html
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may increase the likelihood that an individual may use tobacco and indi-
rectly influence the experience of limitations due to secondary conditions.

In practice, such a model must be applied to a population living within
a context. One way to do this is through a surveillance system that incorpo-
rates services directed at identified health problems (Graitcer, 1987). Figure
O-2 depicts the major components of such a model for adults with intellec-
tual or developmental disabilities living in supported arrangements. Start-
ing at the far right, annual assessments of the health of the targeted popula-
tion of adults with intellectual or developmental disabilities living in
supported living arrangements are conducted, for example, by a designated
health coordinator, program staff, and consumers themselves. Data from
such assessments are compiled and provided to state program planners.
These planners use the data to identify and prioritize targets for interven-
tion. They also mobilize resources to deliver information, training, and
support to local service staff. New interventions and treatments are then

PHYSIOLOGY

Primary impairment
Level of severity
Motor skills
Comorbidities
Obesity

BEHAVIOR RISK 
AND PROTECTIVE 
FACTORS

Physical activity
Dietary habits
Tobacco use
Medications
Drug use
Personal hygiene
Oral hygiene
Sexual activity and 
  abuse

ENVIRONMENT

Stressful life changes
Living arrangements
Changes in living 

arrangements
Turnover of personal

assistants
Exposure to toxics
Service and support 

quality
Assistive aids
Transportation

LIMITATION DUE
TO SECONDARY
CONDITIONS

Communication difficulties
Weight problems
Physical conditioning 
  problems
Fatigue
Depression
Sleep disturbances
Mobility problems
Injuries to self
Care-related injuries
Equipment-related injuries
Gastrointestinal problems
Urinary tract infections
Arthritis 
Pain 
Respiratory problems

FIGURE O-1 Relationship between environmental, physiological, and behavioral
risk and protective factors and limitations due to secondary conditions. Changes in
risk and protective factors can influence the experience of limitations in participa-
tion. The finding of correlations between variables helps identify possible targets
for intervention.
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PROMOTING HEALTH AND PREVENTING SECONDARY CONDITIONS 255

integrated into the local service system. The surveillance loop is closed
when annual assessments are again conducted. Progress can be assessed and
new priorities can be established.

ASSESSING SECONDARY CONDITIONS AND RISK FACTORS

Surprisingly little research has been done to assess secondary condi-
tions among adults with intellectual or developmental disabilities (Hayden
and Kim, 2002; Horowitz et al. 2000; Robertson et al., 2000). In a series of
studies supported by the Centers for Disease Control and Prevention and
the Montana Developmental Disability Council, we conducted several as-
sessments of limitations due to secondary conditions, the associated risk
and protective factors, and the rates of use of medical services.

Assessing Secondary Conditions

As a first key step in developing a systematic, evidence-based approach
to preventing and managing secondary conditions among adults with intel-
lectual or developmental disabilities living in supported arrangements, we
developed and validated a secondary conditions surveillance instrument in
a series of studies (Traci et al., 2002). The Health and Secondary Condi-
tions Instrument for Adults with Developmental Disabilities (HSCIADD),
was designed to measure limitation in participation due to 45 secondary
conditions of concern to this population, risk for secondary conditions
associated with 3 categories of risk variables (11 lifestyle variables, 4 physi-
ological risk variables, and 21 environmental risk and protective variables),
and medical service utilization measures. Limitation due to each secondary
condition was reported on a 4-point Likert scale ranging from zero (no
limitation) to three (significant/chronic limitation of activities; limits activ-
ity 11 or more hours per week).

Four measures were calculated for each secondary condition, including:
(1) the percentage of respondents endorsing an item, (2) the prevalence per
1,000 population, (3) the average severity rating of that item, and (4) a
problem index. The percentage endorsing an item was calculated by divid-
ing the number of respondents who rated a secondary condition as 1, 2, or
3 by the total number of respondents to the item. Prevalence rate was
calculated by dividing the number of persons endorsing an item by the total
number of respondents, then multiplying by 1,000. An average severity
rating for each secondary condition was calculated by dividing the sum of
severity ratings by the number endorsing the item. A problem index was
calculated by multiplying the percentage endorsing a secondary condition
by the condition’s average severity rating. This fourth measure combines
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both frequency of occurrence and severity. Thus, the problem index ranks
the most severe secondary conditions experienced by the most respondents.
Table O-1 presents the top 14 secondary conditions reported in one sample
as rank ordered by use of a Problem Index, a calculation used to identify the
most significant problem experienced by the most people.

It is noteworthy that a rating of average severity reported by those who
experience a problem produces a different order among all items. In this
sample, cancer and diabetes (not shown here) were the most limiting sec-
ondary conditions but were experienced by far fewer respondents. Thus,
they did not rise to the top of this analysis. From a public health perspec-
tive, decisions about which secondary conditions should be targeted are
influenced by the number of individuals experiencing a condition, the sever-
ity of the limitation, the availability of potential interventions, and the cost-
benefit of those interventions.

Individual items may reflect underlying groupings. In another study
(Bainbridge et al., 2005), we conducted a factor analysis of data from 320
respondents collected in five waves over 12 months. Table O-2 shows the
eight multi-item factors and their individual item components. In addition,
five single items did not group with any others: gastrointestinal problems,
allergies, osteoporosis, hypotension, and pressure sores.

TABLE O-1 Top Ranked Secondary Conditions

Percent Prevalence Average Problem
Secondary Conditions Endorsing per 1,000 Severity Index

Communication 53 526 1.80 95
difficulties

Physical conditioning 47 466 1.49 78
problems

Weight problems 41 411 1.62 66
Persistence problems 42 417 1.56 66
Personal hygiene 41 407 1.56 64

problems
Oral health problems 39 390 1.64 64
Problems with mobility 28 281 1.91 54
Memory problems 31 309 1.59 49
Vision problems 31 312 1.53 47
Joint and muscle pain 28 277 1.65 46
Depression 29 293 1.54 45
Fatigue 30 299 1.47 44
Balance problems 26 256 1.63 42
Sleeping problems 23 234 1.52 35

SOURCE:  Traci et al. (2002).
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Assessing Risk Factors

This process of surveillance also allows researchers to examine possible
linkages between risk and protective factors and the degree of limitation
due to secondary conditions. As with secondary conditions, surprisingly
little research has been done to assess health risk factors in this population.
Havercamp and colleagues (2004) reported that adults with developmental
disabilities in North Carolina were more likely to lead sedentary lifestyles
and seven times as likely to report inadequate emotional support than
adults without disabilities. Robertson and colleagues (2000) found that
those living in less restrictive residential settings had poorer diets, were
more likely to smoke, and experienced greater rates of obesity.

Behavioral Risk Factors

Seekins and colleagues (2005) collected a range of data on the risk and
protective factors experienced by consumers of the Montana service system
as part of developing a targeted surveillance system for that population.
Consistent with other published findings, they found low levels of physical
activity, poor nutrition, mediocre oral hygiene, and high levels of medica-
tion use. Several expected correlations appeared, including an increase in
problems of physical conditioning with an increase in age, an increase in
weight problems as junk food intake increases but a decrease in junk food
intake as the intake of fruits and vegetables increases, and decreases in the
number of medications as the number of days per week with raising heart
rate increases. These are correlations, however, and suggest only possible
targets for intervention.

TABLE O-2 Secondary Condition Factors and Items Represented

Factor Item Components

Hygiene Oral health and personal hygiene
Social interaction and access Access, mobility, vision, communication
Psychological Conditioning, cardiovascular, weight, respiratory,

nutrition
Orientation Balance, injury, memory
Pain Joint and muscle pain, contractures, arthritis
Elimination and digestive Bladder, bowel, urinary problems
Equipment Failure, injuries to self and others

SOURCE:  Bainbridge et al. (2005).
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Environmental Risk Factors

The new paradigm of disability places increased emphasis on the con-
tributions of environmental variables to disability (Seelman and Sweeney,
1995; Steinfeld and Danford, 1999). For this population, the organization
of the treatment environment plays a critical role in the health and wellness
of adults with intellectual or developmental disabilities. These support envi-
ronments generally involve the provision of personal assistance to the indi-
vidual with a disability. Personal assistance is specifically identified as a
critical contextual component by International Classification of Impair-
ments, Disabilities and Health–2 (WHO, 1997, p, 235, Code No. e10300)
and is provided by people generically referred to as personal assistants. For
the many adults with intellectual or developmental disabilities living in
group homes or supported living environments, someone else is primarily
responsible for organizing the environment and ensuring that healthy be-
havior patterns are followed. As such, personal assistants play a significant
role in the prevention and management of the secondary conditions experi-
enced by adults with intellectual or developmental disabilities (Pope, 1992).
Motivating direct care providers to consider health as a worthwhile invest-
ment is an important and yet largely unaddressed component of health
management among adults with intellectual or developmental disabilities.

Unfortunately, data from a number of sources show that consumers
experience a high rate of change in personal assistance providers (Felce et al.,
1993; Larson and Lakin 1992; Mitchell and Braddock, 1993, 1994; Razza,
1993; Sharrard, 1992). Analyses of pilot data from a sample of 266 adults
with intellectual or developmental disabilities found that 66 percent experi-
enced a change in personal assistants over a 24-month period (Traci et al.,
1999; Seekins et al., 1999). These individuals had significantly more second-
ary conditions overall and more injury-related secondary conditions than
individuals without a personal assistant change. A 1-year longitudinal study
found that limitations due to secondary conditions increased with a change in
personal assistants but that higher levels of secondary conditions increased
the likelihood that personal assistants would leave (Bainbridge et al., 2005).
Stable personal assistance can contribute to the prevention and management
of secondary conditions, whereas unstable personal assistance may contrib-
ute to the onset and severity of secondary conditions by disrupting the treat-
ment environment at multiple levels (Seekins et al., 1999; Traci et al., 1999).
As such, these preliminary data point to stability and the continuity of the
personal assistance environment as a key risk and protective factor.

Another critical feature of the treatment environment involves the indi-
vidual plan. The individual plan, required by law, directs services for con-
sumers and is the blueprint of environmental organization. The individual
plan directs the activities of personal assistants. One correlation between
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environmental arrangements and health outcomes that suggests an encour-
aging link is between having an individual plan that addresses a secondary
condition and management of that condition. Traci and colleagues (2002)
observed that limitations due to secondary conditions addressed by an
individual plan were more likely to decline than secondary conditions not
addressed by an individual plan.

DEVELOPING CONTEXTUALLY APPROPRIATE INTERVENTIONS

Researchers have established the effectiveness of a wide range of health
practices that lead to beneficial outcomes for the general population. Few
of these have been explored for use with populations of people with dis-
abilities. A challenge to public health researchers involves the development
and evaluation of interventions that can be used to manage or prevent
secondary conditions in a support environment with high rates of change of
support staff. In addition, the resources available to most public programs
are meager. Moreover, staff of these programs must follow many complex
regulations governing treatment and personal interactions with residents.
As such, interventions must be simple and easy to use, as well as demonstra-
bly cost-effective.

An Example of Oral Health

Bainbridge and colleagues (2004) examined the oral health microenvi-
ronments of individuals in supported living arrangements and conducted a
pilot project to examine the effectiveness of a simple oral health behavior
intervention. Microenvironments consisted of the immediate area—e.g.,
sink, medicine cabinet, mirror, and toothbrush holder—in which an indi-
vidual typically keeps his or her oral health equipment and brushes his or
her teeth. They found many simple opportunities to arrange the environ-
ment to promote hygiene, such as using toothbrush holders that keep indi-
vidual toothbrushes separate.

They also conducted a pilot test of several strategies to promote brush-
ing behavior. They recruited 12 adults with intellectual or developmental
disabilities who received supported living services. Each participant could
independently brush his or her own teeth and could understand simple
instructions. A dentist examined each potential participant and determined
that five individuals were ineligible because of missing teeth or untreated
decay. One participant withdrew from the study, and two additional par-
ticipants were recruited.

Importantly, the researchers piloted two measurement methods to as-
sess the impact on dental health of toothbrushing. A dental hygienist who
was unaware of the specific intervention used each measure to screen each
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participant before the hygienist cleaned the participant’s teeth. Screening
was repeated at the start of the study to establish a comparable baseline and
at the end of the pilot study. Participants were divided into three groups,
with each group were assigned to use a different experimental brush—a
double-headed manual brush, a sonic brush, or a mechanical rotary brush—
on the one side of their mouth. As a control, participants used a regular,
manual toothbrush on the other side of their mouth across the six weeks of
the study. At baseline, the Gingivitis Index for the regular manual brush
(control) condition was 2. At week 6, it was 1.5. At baseline, the Gingivitis
Index for the experimental brush conditions was 2.5. At week 6, it was
0.63. At baseline, the Lobene Stain Index for the regular manual brush
(control) condition was 1.38. At week 6, it was 1.25. At baseline, the
Lobene Stain Index for the experimental brush conditions was 2.25. At
week 6, it was 0.88. Figure O-3 presents selected data from this pilot test.
(Both indexes have a range of 0 to 3 with lower numbers indicating better
or more normal oral health.)

These results support the established findings that routine brushing
reduces plaque, gingivitis, and debris. Furthermore, the investigators found

FIGURE O-3 Oral health ratings obtained by using two measures, the Gingivitis
Index (GI) and the Lobene Stain Index (LSS), across regular (Reg) and novel (experi-
mental [Exp]) toothbrushes during the baseline and at 6 weeks after the intervention.
SOURCE: Bainbridge et al. (2004).
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that maintenance of a routine brushing schedule required minimal support
time and cost.

Comprehensive Programs of Health Promotion

Although the development and validation of targeted interventions that
demonstrate health improvement is a valuable endeavor, it is also impor-
tant to explore methods for the systematic delivery of such interventions
consistently and on a broad scale. Such models might focus on organizing
the support environment and limiting reliance on staff. The program should
fit seamlessly into the existing operations of service provider and be rela-
tively easy to implement and manage. It should also be flexible and allow
the framing of action steps related to any of the 467 objectives outlined in
Health People 2010 (U.S. Department of Health and Human Services,
2000). Finally, it should anticipate the emergence of new service models in
which consumers live in settings providing increased independence and
decreased levels of supervision.

Currently, we are developing The Wellness Club, a contextually appro-
priate intervention that is designed to serve as a mechanism that can be used
to consistently address health and wellness issues within supported living
arrangements. The Wellness Club is the system that we have designed for
planning, implementing, and evaluating these action steps for Americans
with developmental disabilities. It is a model system for organizing resources
and supports to prevent and manage secondary conditions by building and
maintaining healthy lifestyles. It embeds wellness education and the manage-
ment of secondary conditions into a model of individual services based on
principles and procedures of choice and applied behavior analysis. The
Wellness Club consists of general wellness education and materials for pro-
viders and consumers, global assessments for individual planning, specific
functional assessments for the design of an individual treatment plan, stan-
dard mechanisms for prompting and reinforcing healthy lifestyle behaviors,
self-monitoring, and evaluation procedures. Such programs promote lifestyle
changes through social engagement and making healthy living fun.

CONCLUSIONS

The new paradigm of disability places emphasis on the contribution of
the environment to the outcomes of a disability. The national network of
supported living arrangements provides an excellent example of the impor-
tance of environmental variables to health. More research should be con-
ducted to obtain an understanding of the role of personal assistants in
promoting and maintaining the health of the population with intellectual or
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developmental disabilities. In addition, we need to better understand how
individualized plans can incorporate health and wellness goals.

A substantial body of research has demonstrated the health benefits of
a wide range of lifestyle practices. The findings of this research provide one
example an empirically derived health promotion strategy for adults with
intellectual or developmental disabilities living in supported living arrange-
ments. Importantly, such demonstrations must show how they may be
easily incorporated into a system with many responsibilities and high rates
of staff turnover.

Finally, a relatively small proportion of adults with intellectual or de-
velopmental disabilities live in supported living arrangements. Researchers
should address the needs of this population who still live with their parents
into late adulthood. Similarly, researchers and educators should explore
models for introducing health promotion and lifestyle management into the
education process for students with disabilities.
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Alan M. Jette, Ph.D., M.P.H., P.T. (Committee Chair), directs the Health
and Disability Research Institute at Boston University. He also serves as
professor of rehabilitation sciences at Boston University’s Sargent College
of Health & Rehabilitation Sciences and professor of social and behavioral
sciences at Boston University’s School of Public Health. He was a member
of the Institute of Medicine committee to review the Social Security Admin-
istration’s disability decision process research (1998 to 2002), which pro-
duced several workshops and reports. His research emphases include late-
life exercise; evaluation of treatment outcomes; and the measurement,
epidemiology, and prevention of late-life disability. He has published more
than 125 articles on these topics in the rehabilitation, geriatrics, and public
health literature.

Elena Andresen, Ph.D., is professor and chief of the Epidemiology Division,
Department of Health Services Research, Management & Policy at the
University of Florida Health Sciences Center and is also Research Health

*Following the workshop and with the initiation of the second phase of the disability
study, additional members were appointed to the committee: Michael Chernew, Ph.D., pro-
fessor of health management and policy, School of Public Health, University of Michigan;
Margaret A. Turk, M.D., professor of physical medicine & rehabilitation, State University of
New York Upstate Medical University at Syracuse; Gregg Vanderheiden, Ph.D., professor of
industrial and biomedical engineering and director, Trace Research and Development Center,
University of Wisconsin at Madison; and John Whyte, M.D., Ph.D., director, Moss Rehabili-
tation Research Institute, Philadelphia.
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Scientist at the Rehabilitation Outcomes Center of Excellence at the North
Florida/South Georgia Veterans Health System. She served on an Institute
of Medicine committee tasked with developing an agenda for health out-
comes research for elderly people and was a member of the Healthy People
with Disabilities 2010 Work Group. With more than 60 publications, Dr.
Andresen’s training and interests include health services research and
chronic disease epidemiology. She has developed and taught graduate-level
courses in disability and health. Her funded research includes topics in
disability epidemiology, aging, and surveillance measures of health for use
in policy and planning. Dr. Andresen is a member of the Society for Epide-
miologic Research, the International Society for Quality of Life Research,
the Academy for Health Services Research and Policy, the American Col-
lege of Epidemiology, and the American Public Health Association.

Dudley S. Childress, Ph.D., is professor of biomedical engineering and of
physical medicine and rehabilitation in the McCormick School of Engineer-
ing and the Feinberg School of Medicine, Northwestern University. He is
director of the Northwestern University Rehabilitation Engineering Pro-
gram and the Northwestern University Prosthetics Research Laboratory
and executive director of the Northwestern University Prosthetics and
Orthotics Education Program. He is a member of the Institute of Medicine
and served with the Committee on Assessing Rehabilitation Science and
Engineering. Dr. Childress is the recipient of numerous honors and awards,
including the Missouri Honor Award for Distinguished Service in Engineer-
ing and the Magnuson Award. He serves on the editorial board of the
Journal of Rehabilitation Research and Development and has been a mem-
ber of the Advisory Board, National Center for Medical Rehabilitation
Research of the National Institutes of Health and the National Research
Advisory Council of the U.S. Department of Veterans Affairs. His research
and development activities are concentrated in the areas of biomechanics;
human walking; artificial limbs; ambulation aids; and rehabilitation engi-
neering, which includes the design and development of modern technologi-
cal systems for amputees and other disabled people.

Vicki A. Freedman, Ph.D., is professor of health systems and policy at the
University of Medicine and Dentistry of New Jersey’s School of Public
Health. Dr. Freedman is a demographer and chronic disease epidemiologist
with expertise in disability measurement in older populations. She has pub-
lished extensively on the topics of population aging, disability, and long-
term care, including several widely publicized articles on trends in late-life
functioning. Her current research emphasizes interventions for the promo-
tion of late-life disability decline, the socioeconomic and the racial dispari-
ties and causes of late-life disability trends, and the role of assistive technol-

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


BIOGRAPHICAL SKETCHES 267

ogy in ameliorating disability. She has served on more than a dozen na-
tional advisory panels for federal agencies, including the National Institute
on Aging and the U.S. Department of Health and Human Services.

Patricia Hicks, M.D., is an assistant professor in the Division of General
Academic Pediatrics in the Department of Pediatrics at the University of
Texas Southwestern Medical School at Dallas and adjunct professor of law
at Southern Methodist University. She is the director of the Residents’
Continuity of Care Clinic in the residency training program, where she
teaches residents and also cares for children with complex chronic health
conditions and counsels and advises their families. Many of these children
and families depend on medical devices. Her teaching responsibilities in-
clude clinical ethics and a course in law, literature, and medicine. As a
member of the hospital‘s Information Systems Committee, she is involved
with projects related to electronic medical records and database organiza-
tion and design for research, reporting, and clinical decision support and
monitoring. Dr. Hicks is also the mother of a son who relies on a varying
array of life-sustaining medical devices that he uses at home and at school.

Lisa I. Iezzoni, M.D., M.Sc., is professor of medicine at Harvard Medical
School and codirector of research in the Division of General Medicine and
Primary Care, Department of Medicine, at Beth Israel Deaconess Medical
Center in Boston. She is a member of the Institute of Medicine and has
served on the Committee to Evaluate Measures of Health Benefits for Envi-
ronmental, Health, and Safety Regulation; the Committee on Identifying
Priority Areas for Quality Improvement; the Committee on Multiple Scle-
rosis; the Institutional Review Board Committee; and the Committee to
Advise the National Library of Medicine on Information Center Services.
Dr. Iezzoni and is on the board of directors of the National Quality Forum
and serves on the editorial boards of major medical and health services
research journals. A 1996 recipient of the Investigator Award in Health
Policy Research from The Robert Wood Johnson Foundation, she is study-
ing disability policy issues relating to mobility impairments. Dr. Iezzoni has
published a textbook on risk adjustment for measuring health care out-
comes and has conducted numerous studies for the Agency for Healthcare
Research and Quality, the agency responsible for the Medicare program,
and private foundations on a variety of topics. Her research interests in-
clude risk adjustment for measuring health care outcomes; developing and
evaluating methods for assessing quality of care; and examining the per-
sonal and societal implications of disability, specifically, difficulty walking.

June Isaacson Kailes, M.S.W., L.C.S.W., is an adjunct professor and associ-
ate director at the Center for Disability Issues and the Health Professions,

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


268 APPENDIX P

Western University of Health Sciences. She is a disability rights advocate
and is a national leader in the independent living movement. As a presiden-
tial appointee to the United States Access Board from 1995 to 2003, she
served as its chair and vice chair. She also chaired the Committee on Tele-
communication as well as served as the Board’s liaison to the Telecommu-
nication Access Advisory Committee and the Passenger Vessels Access Ad-
visory Committee. Additionally, Ms. Kailes has held many offices on the
boards of the National Council for Independent Living and the California
Coalition of Independent Living Centers. With over 30 years of experience,
she consults and trains managed care organizations, businesses, universi-
ties, state associations, government entities, centers for independent living,
and other not-for-profit organizations.

Laura Mosqueda, M.D., is a board-certified geriatrician and family physi-
cian. She is the director of geriatrics at the University of California, Irvine
(UCI), School of Medicine, where she is also a professor of family medicine
and the Ronald W. Reagan Endowed Chair in Geriatrics. As the director of
geriatrics, she oversees both clinical and academic programs that include
clinical care for seniors and adults with disabilities, research projects and
grants, education of health care professionals, and community outreach. In
the clinical setting, Dr. Mosqueda implemented a multidisciplinary health
assessment program for seniors and adults with disabilities, and was instru-
mental in the development of the UCI Senior Health Center (SHC), an
outpatient setting that caters to the special needs of seniors and adults with
disabilities. As the medical director of SHC, she has an outpatient clinical
practice specifically for seniors and adults with disabilities. For more than
10 years, she was involved with the Rehabilitation Research and Training
Center on Aging-Related Changes in Impairment for Persons Living with
Physical Disabilities, a federally funded center headquartered at Rancho
Los Amigos Medical Center in Downey, California. Additional research
activities include a study on osteoporosis in adults with cerebral palsy and,
more recently, a primary care initiative to improve access to care for adults
with disabilities. Dr. Mosqueda coedited and contributed to a textbook
entitled Aging with a Disability: What the Clinician Needs to Know (Johns
Hopkins University Press, 2004). She is the founder of the Elder Abuse
Forensic Center, which focuses on the abuse of elders and adults with
disabilities. Areas of special interest include aging with a disability, demen-
tia, abuse, and bioethics.

P. Hunter Peckham, Ph.D., is professor of biomedical engineering and or-
thopedics at Case Western Reserve University. He also serves as director for
the Functional Electrical Stimulation Center at the Louis Stokes Veterans
Affairs Medical Center and director of orthopaedic research for the Reha-
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bilitation Engineering Center at MetroHealth Medical Center. He is a mem-
ber of the National Academy of Engineering and serves on the Committee
on Spinal Cord Injury: Strategies in a Search for a Cure. He is an expert in
the areas of neural prostheses and the use of electrical stimulation of nerves
to restore function in cases of central nervous system paralysis and holds
multiple patents related to his work. Dr. Peckham is the recipient of numer-
ous honors and awards for his innovative research, including the Paul B.
Magnuson Award and the U.S. Food and Drug Administration
Commissioner’s Special Citation. In 2000, he was elected Engineer of the
Year by Design News. In 1996–1997, he chaired the National Institutes of
Health National Advisory Board to the National Center for Medical Reha-
bilitation Research.

James Marc Perrin, M.D., is director of the Division of General Pediatrics
at the Massachusetts General Hospital (MGH) for Children and the MGH
Center for Child and Adolescent Health Policy and a professor of pediatrics
at Harvard Medical School. He has served on four Institute of Medicine
committees, including the Committee on the Evaluation of Selected Federal
Health Care Quality Activities, the Committee on Improving Quality in
Long-Term Care, the Committee on the Quality of Long-Term Care Ser-
vices in Home and Community-Based Settings, and the Workshop on Ma-
ternal and Child Health Under Health Care Reform. For the American
Academy of Pediatrics, Dr. Perrin chaired the Committee on Children with
Disabilities and a committee to develop a practice guideline for attention
deficit hyperactivity disorder. He is past president of the Ambulatory Pedi-
atric Association (APA) and founding editor of the APA journal Ambula-
tory Pediatrics. Dr. Perrin was a member of the Health Care Technology
study section of the Agency for Healthcare Policy and Research, the Na-
tional Advisory Council for the Agency for Healthcare Research and Qual-
ity, and the National Commission on Childhood Disability. He directs the
MGH coordinating center for the Autism Treatment Network. His research
has examined asthma, middle ear disease, children’s hospitalization, and
childhood chronic illness and disabilities.

WORKSHOP PRESENTERS

Jay Bhattacharya, M.D., Ph.D., is an assistant professor at the Center for
Primary Care and Outcomes Research. Dr. Bhattacharya received both an
M.D. degree and a Ph.D. degree in economics from Stanford University, the
former in 1997 and the latter in 2000. Dr. Bhattacharya’s research interests
focus on the importance of insurance markets to the well-being of vulner-
able populations. A primary focus of Dr. Bhattacharya’s research is the
population of individuals with limitations in activities of daily living. His
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work has shown rising levels of disability among adult nonelderly popula-
tions in the United States over the past two decades. In related work, Dr.
Bhattacharya, along with his colleagues at RAND and Stanford University,
have developed a sophisticated demographic model to forecast Medicare
expenditures and the demand for long-term care. This Future Elderly Model
accounts for changing life expectancy, trends in disability in younger and
older populations, trends in chronic disease, and technological changes

William A. Bauman, M.D., is professor of medicine at the Mount Sinai
School of Medicine, New York, New York, with a secondary appointment
in rehabilitation medicine, and is a staff physician at the Veterans Affairs
(VA) Medical Center, Bronx, New York. He is board certified in internal
medicine, with a subspecialty in endocrinology and metabolism. In the
1980s, he received a career development award from the U.S. Department
of Veterans Affairs, under the mentorship of Rosalyn S. Yalow, Ph.D.,
Nobel Laureate in Physiology or Medicine. In 1989, he established and
remains director of the Spinal Cord Damage Research Center at the Mount
Sinai School of Medicine, with research activities at the VA Medical Center,
Bronx, New York. Under his guidance, clinician-investigators and scientists
have been studying the secondary disabilities of spinal cord injuries. The
varied and numerous contributions of this unit have been recognized at the
national and international levels. In 2001, the VA Rehabilitation Research
& Development Center of Excellence for the Medical Consequences of
Spinal Cord Injury was awarded to Dr. Bauman and his associates. He has
been active in the programs of the Spinal Cord Injury Model System of
National Institute on Disability and Rehabilitation Research, U.S. Depart-
ment of Education, at several medical centers, including the Mount Sinai
School of Medicine, the Kessler Institute of Rehabilitation, the Rancho Los
Amigos National Rehabilitation Hospital, and the University of Miami. Dr.
Bauman is chairman of a U.S. Department of Veterans Affairs cooperative
study entitled Anabolic Therapy on Pressure Ulcer Healing in Persons with
Spinal Cord Injury. He has served on the boards of directors for the Ameri-
can Paraplegia Society and the American Spinal Injury Association. He is
on the editorial boards of Advances in Skin and Wound Care and the
Journal of Rehabilitation Research & Development. In 2002, he has re-
ceived the Excellence Award from the American Paraplegia Society. Dr.
Bauman has chaired the U.S. Department of Veterans Affairs Merit Review
study section on spinal cord injury.

Vicki A. Freedman, Ph.D. (see IOM committee biography).

Jack Guralnik, M.D., Ph.D., is acting chief of the intramural Laboratory of
Epidemiology, Demography and Biometry at the National Institute on Ag-
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ing. He attended medical school in Philadelphia, and after receiving train-
ing in internal medicine at Georgetown University, he spent several years
practicing medicine in community and public health clinics. He obtained an
M.P.H. degree from the University of California, Berkeley, in 1982 and a
Ph.D. in epidemiology in 1985. He is board certified in public health and
general preventive medicine. He has been in the intramural epidemiology
research program at the National Institute on Aging since 1985. His pri-
mary areas of interest in the epidemiology of aging include the study of
physical functioning and disability, the prevalence and impact of multiple
coexisting chronic conditions, factors associated with healthy aging, meth-
ods of assessment of health and functional status, and trends in the demo-
graphic and health status characteristics of the older population. He has
published more than 325 journal articles and book chapters in these areas
of aging research and has taught and lectured extensively in the United
States and abroad.

June Isaacson Kailes, M.S.W., L.C.S.W. (see IOM committee biography).

Bryan J. Kemp, Ph.D., obtained a Ph.D. in clinical psychology and aging
from the University of Southern California in 1971. He has worked in the
fields of aging, rehabilitation, and mental health for more than 30 years and
currently holds several related positions. At Rancho Los Amigos National
Rehabilitation Center, he is director of Gerontology Outpatient Programs
and director of the federally funded Rehabilitation Research and Training
Center on Aging with a Disability. At the University of California at Irvine
(UCI), Dr. Kemp is professor of medicine and psychology in the Program in
Geriatrics. He is also the clinical psychologist on the Elder Abuse Forensic
Center at UCI. He is the author of more than 150 articles, chapters, books,
and invited lectures on aging-related issues, including the recently published
text Aging with a Disability: What the Clinician Needs to Know. His areas
of interest are aging with disability, geriatric depression, quality of life, and
elder abuse.

Julie Keysor, Ph.D., P.T., is an assistant professor of physical therapy at the
Sargent College of Health and Rehabilitation Sciences, Boston University.
She received a doctorate in health behavior and health education from the
University of North Carolina. She has master of science and bachelor of
science degrees in physical therapy. Dr. Keysor’s area of research is in
preventing and minimizing disability among individuals with chronic func-
tional limitations, with an emphasis on understanding the environmental
determinants of disability as well as the personal motivational determinants
of disability.
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John Reiss, Ph.D., is chief of the Division of Policy and Program Affairs,
Institute for Child Health Policy; and associate professor in the Department
of Pediatrics, University of Florida, Gainesville. Dr. Reiss, who is a counsel-
ing psychologist by training, has focused much of his time and effort on
facilitating collaborative action among public- and private-sector organiza-
tions at the federal, regional, and state levels and between families and
professionals to improve the organization, financing, and delivery of health
care for children and youth with special health care needs and to promote
full partnership with families. From 1993 to 2003 he directed a series of
Maternal and Child Health Bureau (MCHB)-funded projects that provided
training and technical assistance to Title V Children with Special Health
Care Needs (CSHCN) Program staff and other key stakeholders through
yearly CSHCN Leadership Training Institutes; Tri-Regional Meetings; e-
mail listservs; and web-based, video, and print materials. In 1998, Dr. Reiss
began his work on the issue of health care transition. Currently, Dr. Reiss is
the principal investigator for three health care transition projects: a 5-year
National Institute on Disability and Rehabilitation Research (NIDRR)-
funded research and training project on the transition of youth with special
health needs from child-centered (pediatric) to adult-oriented health care; a
3-year contract from the Florida Title V CSHCN Program (Children’s Medi-
cal Services) to develop a web-based health care transition training curricu-
lum for program staff; and a contract from the Florida Developmental
Disabilities Council to develop web-based health care transition training
materials for families and youth. Through the NIDRR grant, Dr. Reiss also
moderates a special-interest e-mail discussion group, which has more than
2,000 members internationally.

James H. Rimmer, Ph.D., is a professor in the Department of Disability and
Human Development, College of Applied Health Sciences, University of
Illinois at Chicago. For the past 25 years, Dr. Rimmer has been developing
and directing health promotion programs for people with disabilities. He
has published more than 70 peer-reviewed journal articles and book chap-
ters on various topics in health promotion, physical activity, and disability.
He is the director of two federally funded centers, the National Center on
Physical Activity and Disability (www.ncpad.org) and the Rehabilitation
Engineering Research Center on Recreational Technology and Exercise
Physiology for Persons with Disabilities (www.rercrectech.org).

Tom Seekins, Ph.D., is the director of the Research and Training Center on
Disability in Rural Communities at the University of Montana and the
director of research for the Rural Institute on Disabilities. He received a
Ph.D. from the University of Kansas in 1983. He has been involved in
disability research and service for more than 25 years, emphasizing issues of
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consumer advocacy, rural health and disability, self-employment, indepen-
dent living center services, rural transportation and housing, disability
among American Indian tribes and reservations, and rural economic and
community development. He has published extensively in the professional
literature; presented reports of his work to numerous national, regional,
state, and local organizations; and provided technical assistance to state
and local programs. He has served as president of the American Association
on Health and Disability and as president of the National Association of
Rehabilitation Research and Training Centers. He is particularly interested
in the intersection between disability and community development.

Rune J. Simeonsson, Ph.D., M.S.P.H., is professor of education, Research
Professor of Psychology, and a fellow at the Frank Porter Graham Child
Development Institute at the University of North Carolina at Chapel Hill.
He also holds an appointment as adjunct professor in the Department of
Psychiatry at Duke University. He is coordinator of the School Psychology
Program and teaches graduate courses in psychological assessment and
intervention, child development and disability and research design and
analysis. His research interests reflect the intersection of child development,
special education, and public health, focusing on issues in the assessment
and classification of childhood disability and the promotion of child health
and development. He is actively engaged in research and scholarship on
human functioning and disability and currently serves as chair of a work
group for the World Health Organization to develop a version of the Inter-
national Classification of Functioning, Disability and Health for Children
and Youth.

Ruth E.K. Stein, M.D., is professor of pediatrics at the Albert Einstein
College of Medicine and former vice chairman in the Department of Pediat-
rics at the Albert Einstein College of Medicine and Children’s Hospital at
Montefiore. Her research on children’s health and children with chronic
conditions has been supported by a number of federal agencies and private
foundations. For more than a decade she was director and principal inves-
tigator of the National Institute of Mental Health-supported Preventive
Intervention Research Center for Child Health at Albert Einstein College of
Medicine/Montefiore Medical Center. She has published extensively on
children with chronic conditions, the measurement of outcomes for child
health, and mental health issues in primary care. She was a charter member
of the board of directors and executive committee of the Center for Child
Health of the American Academy of Pediatrics. She is the editor of two
books: Caring for Children with Chronic Illness: Issues and Strategies and
Health Care for Children: What’s Right What’s Wrong What’s Next. She is
a member of the Board on Children, Youth, and Families of the National

Copyright © National Academy of Sciences. All rights reserved.

Workshop on Disability in America:  A New Look - Summary and Background Papers
http://www.nap.edu/catalog/11579.html

http://www.nap.edu/catalog/11579.html


274 APPENDIX P

Research Council and the Institute of Medicine and cochaired the Board’s
Committee on the Evaluation of Child Health (which recently published
Children’s Health, The Nation’s Wealth: Assessing and Improving Child
Health).

Margaret A. Turk, M.D., is professor of physical medicine and rehabilita-
tion at the State University of New York Upstate Medical University at
Syracuse, with a joint appointment in the Department of Pediatrics. She is
also medical director of rehabilitation services at St. Camillus Health and
Rehabilitation Center. Dr. Turk serves as the chair of the American Board
of Physical Medicine and Rehabilitation. In addition to her clinical and
administrative responsibilities, Dr. Turk is involved in rehabilitation re-
search and has been funded by the Centers for Disease Control and Preven-
tion over a 10-year period for projects related to secondary conditions of
and health promotion for individuals with disabilities. Her publications
and national and international presentations have been on pediatric reha-
bilitation, pediatric electrodiagnosis, tone management, adults with cere-
bral palsy, secondary conditions, health promotion in individuals with dis-
abilities, and the health of women with disabilities. She participates with
the New York State Department of Health Disability Prevention Program
Working Group on Secondary Conditions, which she cochairs. She received
the United Cerebral Palsy Research and Educational Foundation Isabelle
and Leonard Goldenson Technology and Rehabilitation Award in 2004.
She was recently appointed to the National Advisory Board on Medical
Rehabilitation Research. She has served on the Medical Rehabilitation Re-
search Subcommittee, National Institute of Child Health and Human De-
velopment, National Institutes of Health, and was chair of that subcommit-
tee for 2 years. She participated in the Institute of Medicine report on
rehabilitation science and engineering, Enabling America.

Gale Whiteneck, Ph.D., has been the director of research at Craig Hospital
in Englewood, Colorado, since 1986. He is principal investigator for three
federal projects, including the Rocky Mountain Regional Spinal Injury Sys-
tem, the Rocky Mountain Regional Brain Injury System, and a collabora-
tive study of mortality after traumatic brain injury. Major investigations
focus on spinal cord injury and traumatic brain injury program evaluation,
functional assessment, handicap-participation measurement, environmen-
tal impact assessments, long-term outcomes, aging, and the cost of lifetime
care. He is the author of three books, numerous articles, and the Craig
Handicap Assessment and Reporting Technique and the Craig Hospital
Inventory of Environmental Factors, which are used in the national spinal
cord injury and traumatic brain injury databases and other disability re-
search. Dr. Whiteneck has been invited to present award lectures to the
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American Congress of Rehabilitation Medicine, The American Paralysis
Society, the International Society of Paraplegia, and the American Spinal
Injury Association. He served as a consultant to the World Health Organi-
zation for the revision of the International Classification of Impairments,
Disabilities and Handicaps and the development of the International Clas-
sification of Functioning, Disability and Health.
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