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Beginning in the late 1980s Craig Hospital embarked on aresearch program to develop a
measure of rehabilitation outcome more consistent with the goals of the institution—to return
people with traumatic spinal cord and brain injury to active and productive lives, well integrated
into family and community life. For atheoretical base, the Craig Hospital Research Department
turned to the World Health Organization International Classification of Impairment, Disabilities,
and Handicaps and designed atool that proved to be applicable to all types of impairments and
quantified the concept then known as handicap and now know as participation.

By the late 1990s the theoretical models of disability had undergone considerable change within
the World Health Organization and other health and rehabilitation agencies and a general
recognition of the importance of environmental factors emerged. In response, Craig Hospital
turned its methodol ogical attention to the devel opment of a measure of environmental factors
influencing participation.

The two measures developed by Craig Hospital to systematically quantify the two key concepts
of the new paradigm of disability are the Craig Handicap Assessment and Reporting Technique
(CHART) and the Craig Hospital Inventory of Environmental Factors (CHIEF). This paper
documents the conceptual basis, developmental strategy, and the validation of theses two
measures.



The Craig Handicap Assessment and Reporting Technigue (CHART)

Theoretical Background

The model of disablement suggested by the World Health Organization (WHO) has provided
useful conceptual distinctions for impairment, disability, and handicap. In practical terms,
impairment occurs at the organ level, representing any loss or abnormality of psychological,
physiological, or anatomical structure or function. Disability occurs at the time the persons
level, demonstrated as any restriction or lack of ability (resulting from an impairment) to perform
any activity in the manner or within the range considered normal for a human being. Handicap
occurs at the societal level. It isadisadvantage for agiven individual, resulting from an
impairment or adisability, that limits or prevents the fulfillment of arole that is normal
(depending on age, sex, and socia and cultural factors) for that individual.

According to the WHO, handicap describes the total effects and interplay of all the
consequences of disability: social, economic, cultural, and environmental.

The WHO has identified six dimensions by which the extent of a person’s handicap can be
described: 1) orientation, 2) physical independence, 3) mobility, 4) occupation, 5) social
integration, and 6) economic self-sufficiency.

A great deal of work has been done in developing tools to measure and document impairment
and disability; however, limited attempts have focused on the measurement and assessment of
long-term handicap, despite the fact that psychosocia adjustment is clearly regarded as the
ultimate outcome of rehabilitation.

The Craig Handicap A ssessment and Reporting Technique (CHART) was devel oped to assess
the WHO dimensions of handicap. The instrument was designed to provide asimple, objective
measure of the degree to which impairments and disabilities result in handicaps in the years after
initial rehabilitation.

Strategy for Development

In planning the design of a handicap measurement tool for people with disabilities, several
guestions were raised. First, was there any existing index of handicap as awhole or of any WHO
defined dimension of handicap? Second, what items would need to be included on a
guestionnaire, and how would they be quantified such that indices of the various dimensions of
handicap could be developed? Third, could the measurement tool be designed so that minor
modifications would make it of more global value in measuring handicap for different types of
disabilities? Fourth, can the instrument be shortened in length while still maintaining a certain
degree of comparability with the original score?

Regarding the first question, while issues relating to the concept of handicap are included in a
number of research studies, no single instrument addressed all handicap dimensions or produced
an index of handicap using a scoring technique.



To address the second question, ateam of rehabilitation and research professionals met regularly
to discuss items for inclusion on the questionnaire and, finally, to select those items which would
best measure the dimensions of handicap. Decisons aso had to be made regarding
guantification of the various items. As a result, the CHART includes items which focus on
objectively observable criteriawhich are less likely to be open to subjective interpretation. Thus,
CHART items identify behaviors rather than perceptions or attitudes. Based on the WHO model
of handicap the original CHART included five of the six WHO domains. A pilot test was carried
out with a sample of people with spinal cord injuries (SCI) in order to calibrate the scoring
procedures for each of the dimension sub-scales, validate that significant differences in handicap
existed between non-disabled persons and those with SCI, and determine the extent of handicap
for the persons with SCI. Reliability and validity testing of CHART as well as analysis of the
individual item weighting has been conducted, establishing the psychometric soundness of this
instrument.

The efforts described above have resulted in a 100-point subscale for each dimension of
handicap, which can be interpreted individually or, when totaled, give an overall index of
handicap. Whileinitialy developed for persons with SCI, the CHART was later tested with the
additional WHO domain of orientation among persons with various impairments. Reliability and
validity testing for the new domain "Orientation” has been completed, while ongoing analysis of
validity for differing impairment groups continue.

In 1999, analysis of CHART resulted in the creation of the CHART Short Form (CHART SF).
Analysis of CHART-SF has been conducted on various disability populations including spinal
cord injury, traumatic brain injury, stroke, MS, burn and amputee populations. Results indicate
that there exists a high correlation between al the CHART-SF subscales and the CHART
counterparts. Additionally, CHART-SF yielded reasonable estimates of Physical Independence,
Cognitive Independence, Mobility, Social Integration and Occupation sub-scores in all
impairment categories.

Characteristics. Dimensions of Handicap

Each CHART dimension of handicap is characterized by directly observable qualities which lend
themselves to easy quantification. While an infinite number of factors might have been included
to keep the instrument to a practica length. The following dimensions have been
operationalized based on the WHO definitions.

Physical Independenceis the individual’s ability to sustain a customarily effective independent
existence. The maor component of this sub-scale is the number of hours per day someone is
needed to provide routine or occasional assistance (whether paid or unpaid). Individuas are
viewed as somewhat less handicapped if they take primary responsibility for instructing and
directing people who are providing assistance to them.

Cognitive Independence is the individual's ability to sustain a customary level of independence
without the need for supervision. The factors included in this subscale reflect the amount of
hours that a person needs supervision both inside and outside the home, as well as the amount of
difficulty an individual hasin remembering, communicating and managing money.



Mobility is the individual’s ability to move about effectively in his’her surroundings and is
demonstrated by the hours per day out of bed, days per week out of the house, nights per year
spent away from home, accessibility of the home, and transportation utilization.

Occupation is the individual’s ability to occupy time in the manner customary to that person’s
sex, age, and culture. The time spent in various activitiesis used to measure this dimension. The
relative value society places on different activities is used to weight the time in each category.
Although there was a potential for subjective bias based on value judgments in developing the
scale in this dimension, priority has been give to gainfully employment, schooling, and active
homemaking and maintenance, and this prioritization has been supported by validity and
reliability testing. Other elements documented include volunteer work, recreational pursuits, and
sdf-improvement activities.

Social Integration is the individua’s ability to participate in and maintain customary social
relationships. The factors included in this sub-scale include household composition; romantic
involvement; the number of relatives, business associates, and friends with whom regular written
or oral contract is maintained; and the frequency of initiating conversations with strangers.

Economic Self-Sufficiency is the individual’s ability to sustain customary socio-economic
activity and independence. This dimension is defined as the remaining disposable household
family income after non-reimbursed medical expenses have been excluded.

Use of the Instrument

The CHART is designed as an interview tool, which can be administered face-to-face or by
telephone. Each item on the instrument has been carefully and concisely worded to minimize
ambiguity of interpretation. It is possible to use the instrument as a mailed questionnaire,
although some vauable data potentially would be lost in the absence of interaction with an
interviewer providing consistent prompts.

There is no set time period for administering the CHART; however, it is recommended that
multiple measurements be taken over the course of a person’s lifetime to assess changes with
adaptation to the disability and to gain insight into changes in handicap which may occur over
time.

Scoring Overview

A major asset of the CHART is that it produces an index of handicap. There are a number of
ways for a person with a disability to demonstrate the absence of handicap, and the scoring
procedures of the CHART give credit to these various behaviors. However, the instrument is
designed to measure handicap, not to identify the characteristics shared by ‘super-achievers.’
Therefore, athough it is possible to score more than 100 on most of the sub-scales, a maximum
of 100 points has been allowed, as a score of 100 would indicate no handicap in that dimension.

It is recognized that value judgments are critical to the actual scoring of many items. These
value judgments reflect the expectations of society for non-disabled persons, and a pilot test of



the CHART on non-disabled persons was used to calibrate the scoring. The vast magjority of
non-disabled persons received a score of 100 on each dimension while scores below 100 were
common among individuals with spinal cord injury. The scoring guidelines and step-by-step
instructions will be described later.

The data in the following tables are based on an analysis of nearly 500 individuals with SCI for
whom CHART information is available. These individuals completed CHART while the
cognitive domain was still being tested. Nevertheless, the tables are provided to illustrate the
types of scores you may expect for people with various levels of disabilities. For example, in the
‘Percentile Distribution of Physical Independence Scores table, 10% of the ‘Cervica-MIS =0’
group achieved a score of 4 or less, while 25% achieved a score of 28 or less.

The motor index score, developed by the American Spinal Injuries Association, provides a
numerical system to evaluate strength in ten key upper and lower extremity muscles. The scores
for each muscle are added together to create a motor index <core for an individual. In the
following tables, the group labeled ‘Cervical-MIS =0' represents persons with cervical level
injuries and motor index scores of 0. These are individuals with high level neurologicaly
complete quadriplegia. The ‘Cervica-MIS = 1-49' group represents persons with cervical level
injuries and motor index scores between 1 and 49. The ‘Cervica-MIS .49 group scores greater
than 49, including those with quadriparesis. The group labeled ‘Thoracolumbar-MIS =50’
represents individuals with neurologically complete paraplegia The group labeled
‘Thoracolumbar-MIS 50" represents persons with neurologically incomplete or low level

paraplegia.

The groups represented in the following tables are of varying sizes. The percentile distributions
of the larger groups are presumed to be more accurate.



Table 1: Percentile Distribution of Physical Independence Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervical-M1S=0 (N=29) 4 28 57 8 9%
Cervical-MIS 1-49 (N=131) 28 76 88 94 100
Cervical-MIS >49 (N=44) 80 96 100 100 100

Thoracolumbar-MIS=50(N=105) 95 99 100 100 100
Thoracolumbar-MIS>50 (N=33) 88 100 100 100 100
Nondisabled (N=88) 100 100 100 100 100

Table 2: Percentile Distribution of M obility Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervica-MIS=0 (N=29) 28 51 71 8 9
Cervical-MIS 1-49 (N=131) 41 72 89 100 100
Cervical-MIS >49 (N=44) 68 88 100 100 100

Thoracolumbar-MIS=50(N=105) 79 92 100 100 100
Thoracolumbar-MIS>50 (N=33) 94 100 100 100 100
Nondisabled (N=388) 100 100 100 100 100

Table 3: Percentile Distribution of Occupation Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervica-MIS=0 (N=29) 3 10 2 5 63
Cervical-MIS 1-49 (N=131) 10 25 48 95 100
Cervical-MIS >49 (N=44) 19 32 62 100 100

Thoracolumbar-MIS=50(N=105) 23 42 78 100 100
Thoracolumbar-MIS>50(N=33) 29 57 8 100 100
Nondisabled (N=388) 70 98 100 100 100




Table 4: Percentile Distribution of Social Integration Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervical-MIS=0 (N=29) 30 65 8 100 100
Cervical-MIS 1-49 (N=131) 55 8 96 100 100
Cervical-MIS >49 (N=44) 65 8 100 100 100

Thoracolumbar-MI1S=50(N=105) 62 88 100 100 100
Thoracolumbar-MIS>50(N=33) 75 94 100 100 100
Nondisabled (N=88) 93 100 100 100 100

Table5: Percentile Distribution of Economic Self-Sufficiency Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervical-MIS=0 (N=29) 25 50 75 100 100
Cervical-MIS 1-49 (N=131) 25 50 100 100 100
Cervical-MIS >49 (N=44) 25 75 100 100 100

Thoracolumbar-MIS=50(N=105) 25 75 100 100 100
Thoracolumbar-MIS>50(N=33) 50 75 100 100 100
Nondisabled (N=388) 75 100 100 100 100

Table 6: Percentile Distribution of Total CHART Scoresby ASIA Score

Interdecile Range
Interquartile Range

Median
10“’1 25”1 50“’1 75“’1 goth
Cervical-MIS=0 (N=29) 232 260 358 364 435
Cervica-MIS 1-49 (N=131) 227 334 410 457 491
Cervica-MIS >49 (N=44) 345 390 420 495 500

Thoracolumbar-MI1S=50(N=105) 345 399 449 489 500
Thoracolumbar-MIS>50 (N=33) 357 450 472 492 500
Nondisabled (N=88) 425 468 500 500 500

Tables 7-13 provide the characteristics of CHART as the scores relate to persons with differing
Impairments. Persons with spinal cord injury (SCI), traumatic brain injury (TBI), Stroke, MS,
Burn and Amputees were administered the CHART. While caution should be used in comparing
the handicappedness of various impairments, the data show that the use of CHART across



impairment groups is supported by its ability to differentiate assistance needs in a manner
consistent with those needs that are associated with a certain disability.

Table7 : Percentile Distribution of Physical | ndependence Scores by Impairment Group

Interdecile Range
Interquartile Range

Median

1Oth 25th 50th 75th goth
SCI 50 80 93 100 100
TBI 88 99 100 100 100
MS 88 97 99 100 100
Stroke 4 86 99 100 100
Amputee 94 99 100 100 100
Burn 99 100 100 100 100

Table8: Percentile Distribution of Cognitive I ndependence Scores by Impairment Group

Interdecile Range
Interquartile Range

Median

1Oth 25th 50th 75th goth
SCI 82 94 100 100 100
TBI 34 63 83 100 100
MS 62 88 94 100 100
Stroke 26 52 83 100 100
Amputee 88 100 100 100 100
Burn 92 9% 100 100 100

Table9 : Percentile Distribution of Mobility Scores by Impairment Group

Interdecile Range
Interquartile Range

Median
1Oth 25th 50th 75th goth
SCI 51 65 81 9 100
TBI 54 73 90 97 100
MS 47 67 82 95 100
Stroke 31 52 68 89 97
Amputee 70 8 9 99 100

Burn 72 92 97 100 100




Table 10 : Percentile Distribution of Social I ntegration Scores by Impairment Group

Interdecile Range
Interquartile Range

Median

1Oth 25th 50th 75th goth
SCI 45 70 85 100 100
TBI 30 90 80 100 100
MS 50 70 90 100 100
Stroke 20 40 61 84 98
Amputee 46 70 93 100 100
Burn 42 68 95 100 100

Table 11 : Percentile Distribution of Occupation Scores by Impairment Group

Interdecile Range
Interquartile Range

Median

1Oth 25th 50th 75th goth
SCI 16 37 79 100 100
TBI 15 35 88 100 100
MS 19 39 82 100 100
Stroke 2 9 31 55 90
Amputee 38 67 99 100 100
Burn 4 76 100 100 100

Table 12 : Percentile Distribution of Economic Self-Sufficiency Scores by | mpair ment
Group

Interdecile Range
Interquartile Range

Median
10 25t goth  75th  ggth
SCI 25 50 100 100 100
TBI 25 63 100 100 100
MS 28 75 100 100 100
Stroke 25 50 100 100 100
Amputee 25 25 88 100 100

Burn 25 31 100 100 100




Table 13 : Percentile Distribution of CHART Scores by Impairment Group

Interdecile Range
Interquartile Range

Median

1Oth 25th 50th 75th goth
SCI 394 438 493 539 586
TBI 361 460 517 571 590
MS 387 457 521 568 594
Stroke 241 366 454 510 558
Amputee 450 492 536 579 597
Burn 415 498 550 594 599

The tables presented are intended to be used as guidelines. It is unlikely that your own testing
results will exactly match the data in the tables. It is hoped, however, that this information will
help you inidentifying trendsin CHART scores obtained from other individuals.

Factors Influencing CHART Scores

There are avariety of pre-morbid or post-rehabilitation factors that might explain CHART scores
which deviate from the scores of other persons with similar impairments and disabilities. It has
been suggested in the literature that certain pre-morbid behaviors, attitudes, and prior life
experiences have been found to be correlates of successful rehabilitation outcomes. In addition
to pre-existing individual characteristics, post-rehabilitation constraints and limitations may
influence CHART scores. These factors include such things as family interference, alcohol or
drug use, and awareness of vocational options. While CHART does not isolate any of these
causes, it measures the combined consequences to the individual from these various factors.

Chart Short Form

To reduce the number of questions in CHART a multi dimensiona analysis plan was designed.
First, using data already gathered from a previous study, item-scale and item-total correlation
coefficients were calculated for each scale. Second, regression analysis was performed on each
subscale with the dependent measure being the scale score and the variables contributing to the
subscale acting as the predictor variables. It was hypothesized that each subscale score could be
accurately be predicted by fewer items. With two exceptions, the only variables that were
selected to be in a subscale were those that entered into a stepwise regression model together
explaining over 90% of the variance. Third, once the items had been selected for each subscale,
the items were re-scored. Each subscale was computed to have a maximum score of 100, which
indicates no handicap in that domain. Furthermore, efforts were made to keep all of the score
weightings of the variables proportionate to the original weightings. Fourth, the CHART Short
Form items and scoring will be evaluated on 1800 persons that will contribute to the Behavioral
Risk Factor Surveillance System's survey of Colorado residents.

an



All CHART subscale scores could be reduced by fewer questions to reach 90% explained
variance except Economic Self-Sufficiency, which using the main variables could only explain
45%. A possible explanation for the lack of predictive ability for the Economic subscale was the
alarmingly high rate of refusal for economic questions. 40% of the people failed to respond to
either the question about income or expenditures not covered by insurance. In light of the
missing data, it was determined that those questions would change with the addition of response
categories rather than open ended questions. These overall findings show that:

Using the fewest number of items to predict the largest amount of variation explained is a
reasonable method for shortening a questionnaire.

CHART-SF sub-scales closely approximate the scores of the subscales gathered by the
Original CHART.

CHART-SF takes less time to administer than the Original CHART

CHART-SF is a valuable tool for determining handicap for populations in which time is at a
minimum. Although using a tool with fewer items may decrease the precision for smaller
groups, the use of CHART-SF in larger populations will obviate the lack of precision by the
change in confidence intervals
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Craiqg Hospital | nventory of Environmental Factors

Background

The World Health Organization (WHO) has been both praised and criticized for the model of
disablement conceptualized in the landmark publication, An International Classification of
Impairments, Disabilities, and Handicaps (ICIDH) (WHO, 1980, 1993). The WHO model of
disablement has been praised for itsimportant conceptual distinctions among three types of
outcomes — impairments (defined as limitations in the presence or performance of organs or
organ systems), disabilities (defined as limitations in the performance of activities of daily living
at the person level), and handicaps (defined as limitations in the performance of socia roles as
members of society). On the other hand, the WHO model of disablement has been criticized for
its excessive reliance on the medical model, its failure to adequately recognize the importance of
the environment in determining disablement outcomes, and its use of the term “handicap” (often
used pegoratively in America) to describe limitations in the performance of social roles. The
WHO recognized these shortcomings in its forward to the 1993 reprint of the ICIDH (WHO,
1980, 1993) by inaugurating aworldwide revision process that is under way. Current drafts of
the revised model of disablement (WHO, 1999, 2000) address the areas that have been criticized
while retaining the former areas of strength by adding a fourth domain of Environmental Factors
and renaming the third domain of social role fulfillment (formerly handicap) as “Partiapation” .

In the area of societal participation, considerable, conceptual and empirical research has been
conducted to develop measurement instruments. Within the domain of Environmental Factors,
however, almost no research has been conducted towards instrument development. What little
work has been done, has focused exclusively on architectural barriersin the physical
environment (Steinfeld, 1997). What is needed is a broad-based measure of the environment
which quantifies the degree to which elements of the physical, social, and political environments
act as barriers or facilitators to full participation for people with disabilities. This has therefore
been the objective at the heart of the research described herein; its goal, to provide a new type of
instrument that will allow the quantification of Environmental Factors and lead to a better
understanding of the degree to which elements of the environment impede or facilitate the lives
of people with disabilities.

Several methods of conceptualizing Environmental Factors and their relationship to disability
have been suggested. (Fougeyrollas, 1995) was the first within the field of disability studiesto
offer ataxonomy of Environmental Factors. He and the Canadian Society for the International
Classification of Impairments, Disabilities and Handicaps catal oged over a hundred el ements of
the environment which they viewed as important determinants of handicap or participation.
This strategy has been incorporated into the current classification scheme of the environment
included in the beta draft of the ICIDH-2 (WHO, 1999, 2000). While this strategy does provide
an exhaustive list of environmental elements which may influence the disablement process, it
does not provide avery useful conceptual framework for quantifying environment in survey
tools.

In contrast to the approach of categorizing elements of the environment, Whiteneck, et al (1997)
have attempted to identify afew salient characteristics of the environment which correspond to
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major dimensions of the environment that act to either impede or facilitate participation by
people with disability. This conceptualization proposes five characteristics of the environment:
Accessibility

Accommodation

Resource availability

Socia support

Equality

agrwbdpE

Accessibility answers the question, “Can you get where you want to go?’ It isdefined in terms
of physical access and includes architectural barriers such as steps and inaccessible bathrooms as
well asthe accessibility of transportation. These aspects of the environment either restrict or
facilitate an individual’ s ability to move about freely in his or her community.

Accommodation addresses the question, “ Can you do what you want to do?’ Itisdefinedin
terms of the equipment, services, or modifications to tasks which facilitate full participation and
independent living. Areas of accommodation include home, workplace, school, other business
and organizations, and other community settings. This aspect of the environment either restricts
or facilitates an individual’ s ability to participate in an activity once he or sheis at the location of
that activity.

Resour ce availability addresses the question of, “ Are your special needs met?’ Itisdefined in
terms of the availability and provision of services and resources made necessary by the particular
disability. These may include medical care, personal assistant services, and income security.
This category assesses the degree to which the extra resources needed by a person with a
disability are available.

Social support addresses the question, “ Are you accepted and supported by those around you?”’

It is defined in terms of the attitudes and prejudices of others which either discourage community
integration or provide a supportive environment that allows community integration to flourish.
Social support may be provided by family and friends, employers and teachers, neighbors and
peers, and other community members. This category focuses on the social barriers which can
only be remedied by attitude change in others. Extrafundingisnot likely to solve these
particular problems.

Finally, equality addresses the question, “Are you treated equally with others?’ Itisdefined in
terms of the degree to which the policies and regulation of governments and institutions insure
equality of opportunity for people with disabilities. Included in this category are discrimination,
financial disincentives, health care management and rationing, and legidlative mandates to name
afew.

These five environmental characteristics form useful criteriafor evaluating environments.
However, they must be applied to each individual’ s own situation, since the same environment
that may restrict one person may assist or not affect another. In each case, thesefive
environmental characteristics can be assessed on a continuum ranging from restrictive barriers to
inclusive facilitators.
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In addition to these two methods of conceptualizing the environment (by listing its elements and
by defining influential characteristics) a more recent method of characterizing disability has aso
been suggested which plays a substantial rolein the design of this project. For severa years, the
study of disability has progressed through research isolated on the study of diagnostic categories.
For example, considerable research relating to disability issues has focused on either spinal cord
injury, traumatic brain injury, stroke, visual impairments, hearing impairments, etc. Most
research did not cross diagnostic groups and was categorically funded dueto interest in a
particular diagnosis. In 1997 the CDC announced two programs related to disability (730 and
731, which funded the research described herein) which defined four primary disability domains
without reference to impairment diagnoses. These included mobility limitations, personal
care/home management limitations, communication limitations, and learning limitations. This
newer approach focuses disability research on common themes of limitation which cross
multiple diagnoses. Furthermore, this approach is grounded in agrowing body of literature
which demonstrates that considerable commonality of secondary conditions result from awide
variety of primary diagnoses (White, et al, 1996).

Creation of the Environmental Instrument

Using multiple methodol ogies, pools of qualified persons were identified to participate in four
separate advisory panels. Methods for identifying and selecting participants assured that awide
and varied range of abilities, disabilities, attitudes, philosophies, knowledge and skills were
reflected in the panel meetings. This group included a diverse array of 32 participants with
expertise in the four areas of disability: mobility, self-care, learning, and communication
limitations. Each individual brought his or her personal and professional perspectives and
experiences on disability, participation, and the impact of the environment. The group consisted
of professors, researchers and academicians representing the fields of sociology, occupational
therapy, economics, public health and philosophy. Universities represented included Boston
University, Rutgers University, the University of Denver, Queens University in Ontario, the
State University of New Y ork (Buffalo, Plattsburgh), University of Illinois at Chicago,
University of California-Berkeley, Ohio State University, and the University of North Carolina.

There were representatives from such advocacy and policy implementation groups as the
Institute on Disability and Human Development, the American Foundation for the Blind, the
Paralyzed Veterans of America, and the Access Board, while the U.S. government had
representatives from the Centers for Disease Control and Prevention and the National Center for
Headlth Statistics. Consumer representatives included Native Americans and individuals with
hearing and visual impairments, spinal cord injuries, speech impairments, and cerebral palsy, as
well as family members of people with mental retardation and traumatic brain injury. Finally,
service providers' input was provided by physicians, occupational and physical therapists, a
former independent living center director, adirector of auniversity’s disabled student services
program, and a vocational rehabilitation counselor. These meetings were very productive
resulting in 4 draft instruments, one from each group. Each draft instrument was designed to be
used in atelephone or ‘ paper pencil’ survey that would be appropriate for general population use,
aswell as applying to the full range of disability categories.
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After reviewing and critically assessing the four instruments, project staff decided the best
instrument would come from synthesizing the vital elements, conceptualizations, and spirit of
each draft into afifth or “next generation” survey. Advisory panel members continued to be
involved, and to participate viamail. Project staff applied advisory group comments and advice
to the development of the draft instrument which identified 25 key elements of the environment.
Two forms of the draft instrument were proposed. Both had the same item content, but two
different metrics were used to assess environmental impact. In one form, individuals were asked
to indicate “how often” abarrier is encountered using response categories of “daily, weekly,
monthly, less than monthly, and never”. In the other form, individuals were asked to assess the
degree to which the environmental element “facilitates or hinders’ participation using response
categories of “big barrier, little barrier, no impact, little help, and big help.” The first form had
the advantage of easier response categories, while the second form had the advantage of
identifying facilitators as well as barriers.

Initial Pilot Testing

Both forms were tested on a group of 97 people, 50 with disabilities and 47 who indicated they
did not have adisability. Results of that pilot testing indicated:

1. The*frequency” response categories were strongly preferred by participants over the “ extent
of barrier/facilitator” response categories.

2. The“frequency of barrier” response categories better differentiated people with and without
disabilities than the “extent of barrier/facilitator” response categories.

3. Correlations between the two response categories, while significant, were relatively low.

Discussions of the results from the comparison of response categories with project staff and
representatives who attended advisory panel meetings, yielded a consensus that all 25 items
should be retained in the draft instrument, but that a follow-up impact question needed to be
added since the correlation between frequency and impact was not particularly high. These
discussions led to adding a follow-up question, “When this problem occurs, is it usually a big
problem or a little problem?’ This question was added after each item where the respondent
indicated the frequency of the problem to be anything other than never. The final draft
instrument, the Craig Hospital Inventory of Environmental Factors (CHIEF) was distributed to
al advisory panel membersfor review.

Testing of the Environmental Instrument
Instrument Validation - "CHIEF 400 Dataset"

A convenience sample of 409 individuals with disability was recruited for a validation study to
test the psychometric properties of the CHIEF. The sample included available people with spinal
cord injury and traumatic brain injury who had been treated at Craig Hospital (but not included
in prior pilot tests of the instrument). The sample also included individuals recommended for
recruitment by advisory panel members, professional colleagues, and acquaintances of other
project staff and research participants. In total, the sample included 124 participants with spinal
cord injury, 120 participants with traumatic brain injury and 165 participants with awide variety
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of other disabilities. Thisincluded 55 persons with Multiple Sclerosis, 35 persons with
amputations, and others with auditory and visual impairments, developmental disabilities,
Cerebral Palsy and some with multiple impairments resulting in disability. While the spinal cord
injury group was 80% male with an average age of 41 and the traumatic brain injury group was
61% male with an average age of 41, the variety of other impairments were 62% female with an
average age of 48.

All 409 study participants were administered the CHIEF. In addition, 103 of the total 409
participants (46 with SCI, 44 with TBI, and 13 with other impairments) were interviewed using
CHIEF a second time, approximately two weeks after the first administration in order to assess
test-retest reliability. Finaly, family members or friends of 125 subjects (46 with SCI, 54 with
TBI, and 25 with other impairments), not included in the test-reliability sub-study, were
successfully recruited and asked to complete the CHIEF as a proxy for the subject in order to
assess subject-proxy agreement.

This completed dataset will be later referred to as the "CHIEF 400 Dataset". Analysis of this
data began by defining three methods of scoring each item:

1. A frequency score on ascale of 0-4 indicating the frequency with which barriers were
encountered (O=never, 1=less than monthly, 2=monthly, 3=weekly, and 4=daily).

2. A magnitude score on a scale of 0-2 indicating the size of the problem which abarrier
typically presented (O=no problem since the barrier was never encountered, 1=alittle
problem, and 2=a big problem).

3. A frequency-magnitude product score on a scale of 0-8 calculated as the product of the
frequency score and the magnitude score, indicating the overall impact of the barrier.

Total scores across the 25 items were calculated as the average frequency score, the average
magnitude score, and the average frequency-magnitude product score across all of the non-
missing scale items.

Test-Retest Reliability

Test-retest reliability of individual items and the total scale were calculated using both the intra-
class correlation coefficient and the percent of cases with exact agreement between both tests.
Mean difference scores between the test and retest were also calculated and significance
assessed. This process was repeated for frequency scores, magnitude scores, and frequency -
magnitude product scores. In general, the product scores showed slightly higher reliability co-
efficient and they became the focus of additional psychometric analysis.

Table 1 presents all test-retest comparison data (separately for frequency and magnitude), while
Table 2 presents the test-retest reliabilities for the frequency magnitude product scores. These
tables report item and total scale reliability scores. Data are presented separately for spinal cord
injury, traumatic brain injury, and "other" impairment groups, as well astotal sample reliability
statistics. These dataindicate atotal scale score ICC reliability of .926, indicating acceptable
reliability for the instrument.
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Subject-Proxy Agreement

After establishing test-retest reliability for CHIEF, the extent of subject-proxy agreement was
analyzed. Tables 3 and 4 present the results of frequency and magnitude comparisons and
frequency magnitude product data respectively in aformat identical to Tables1 and 2. Across
al disability sub-groups subject proxy interclass correlations ranged from .406-.699 with atotal
scale ICC of .618. These dataindicate that subject proxy agreement is marginal and result in the
recommendation that proxies not be asked to complete CHIEF when subjects are unavailable to
do so.

As one method of validating the data collected in CHIEF, differencesin response patterns were
compared across impairment groupings in an effort to determine if the instrument differentiated
among impairment groups in expected ways. Tables 5, 6 and 7, report percent frequency
distributions of the raw data across the 25 items for spinal cord injury, traumatic brain injury, and
other impairment groups respectively. Table 8 presents the mean frequency -magnitude product
scores for persons with spinal cord injury, traumatic brain injury, MS, amputees, and other
impairments as well as the total sample mean. Tests of differences among the five groupings
were compared using one-way analysis of variance with Bonferroni post hoc comparisons.
Significant main effects and significant differences between groups are indicated in the table. It
can be seen that the majority of items and sub-scales produce statistically significant differences
among the impairment groups. Cases with TBI scored dramatically lower on physical barriers
than the other groups. These data lend support to the validity of CHIEF by indicating that the
tool differentiates scores among different disability groupsin waysthat are consistent with the
unique barriers faced by those groups.

Further Evaluation of the Environmental Instrument

Additional evaluation of the CHIEF was performed to: 1) examine the underlying dimensions
that might exist within the context of the 25 items; 2) demonstrates its applicability to large-scale
disability surveillance; 3) establish scoring norms; and 4) develop a CHIEF Short Form. This
was accomplished by adding the CHIEF to the Behavioral Risk Factor Surveillance System
(BRFSS) survey in Colorado. In 1999, a second popul ation-based sample was drawn and this
sample was administered the: 1) BRFSS core survey; 2) BRFSS Quality of Life Module; 3)
BRFSS State-added Disability Questions; 4) Craig Handicap A ssessment and Reporting
Technique Short Form (CHART-SF); and 5) CHIEF. The survey was administered via telephone
to 2,259 individuals. This completed dataset will be henceforth referred to as the "BRFSS
Dataset".

The BRFSS data was weighted using the standard BRFSS weighting formula. In addition, post-
stratification weighting has been applied to account for differencesin age and gender between
the sample and the population of Colorado. All analyses have been performed using the weighted
data; therefore, the results can be generalized to the entire population of Colorado, 18 years or
older.

| dentification of CHIEF Subscales

Factor analysis was used to identify underlying dimensions, or subscales, within CHIEF.
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This analysis was performed on the 25 CHIEF items with five factors accounting for
48% of the cumulative variance across the 25 items. After varimax rotation, each item
was assigned to the factor with the highest positive loading. This resulted in five
factors with 3-7 items included in each factor. Descriptive labels for the factors were
assigned including "attitude and support barriers”, "services and assistance barriers",
"physical and structural barriers”, "policy barriers" and "work and school barriers".

Scoring Differentiation Between Groups

Across items, subscales and total scores, the CHIEF was able to show differencesin reported
frequency and magnitude of environmental barriers between groups with a variety of
impairments and activity limitations. Table 9 summarizes the mean and standard deviation for
each CHIEF item, subscale and total score using the two datasets (CHIEF 400 and BRFSS)
grouped by disability status.

Subjects within the BRFSS Dataset were differentiated by whether or not they had a"disability".
Thiswas determined by using a definition where a subject was considered "disabled" if they
responded "yes' to any of the following questions: 1) Are you limited in the kind or amount of
work you can do because of any impairment or health problem; 2) Because of any impairment or
health problem, do you have any trouble learning, remembering or concentrating; 3) Do you use
specia equipment or help from othersto get around; 4) Are you limited in any way in any
activities because of any impairment or health problem. Within the "CHIEF 400 Dataset",
subjects were differentiated by the same impairment categories as previously described.

Figures A through F provide a graphic summary of the information in Table 9. Figure A shows
the CHIEF subscales and total scale mean scores by disability status. This figure indicates that
both people with and without disabilities experience environmental barriers. However, those
with disabilities reported an overall higher frequency and magnitude of environmental barriers.
Further, individuals with TBI reported greater barriers than those identified as having a disability
from the BRFSS data (see definition above), but fewer than individuals with SCI. Individuas
with other types of impairments (i.e., MS, Amputees, other auditory, visua and multiple
impairments, DD, CP) reported the greatest barriers.

Figures B through F show the mean scores for each CHIEF subscale and the items on that
subscale by disability status. Overall, the same general trend is seen, however some items and
subscales do vary by disability status. This analysis confirms that the CHIEF has the ability to
differentiate between those with and without disability and between different impairment groups.

Development of the CHIEF Short Form

Several criteriawere used to determine which items should be retained for a"short form" version
of the CHIEF. In general, these criteriaincluded items which: 1) had the highest frequency of
barrier mean scores; 2) had the highest magnitude of barrier mean scores; 3) had the highest item
score-subscal e score correlations (using the mean frequency-magnitude product score); 4) had
the highest item score-total score correlations (using the mean frequency-magnitude product
score); 5) were the most frequently reported barriers; and 6) best differentiated between people
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with and without disability. In addition, taking all of the criteriainto consideration, if an item
was to be excluded, but it was felt, conceptually should be in the scale, it was retained.

Results of thisanalysisidentified 12 items within the original five subscales to be retained. Table
10 shows the mean and standard deviation for each CHIEF-SF item, subscale and total score
using the two datasets (CHIEF 400 and BRFSS) grouped by disability status. Figures G and H
provide a graphic summary of the information in Table 10. Figure G shows the CHIEF-SF
subscales and total scale mean scores by disability status, and Figure H shows the total scale and
item mean scores by disability status. These figures further substantiate the findings from the
CHIEF Long Form.
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Table 1: Test-Retest comparisons (ICC, percent agreement, and mean differences) across impairment group and total
Test-Retest SCI n=46 TBI n=44 Other n=13 Total n=103
% Mean % Mean % Mean % Mean
Question Measurement ICC Correct Difference | ICC Correct Difference ICC Correct  Difference ICC Correct  Difference
Transportation Frequency 713 739 .020 703 795 341 951 764 -077 749 76.7 146
Magnitude 772 76.9 .065 .603 63.6 159 905 80.0 .000 743 80.6 .097
Design home Frequency .563 63.0 217 239 818 .609 .859 84.6 307 556 738 165
Magnitude 564 714 .091 .306 66.7 -.023 .851 750 154 573 782 .049
Design work/school Frequency .635 50.0 .300 252 759 .276 .698 63.6 454 .598 65.0 .316*
Magnitude 412 818 100 .568 100.0 .000 798 100.0 .000 .629 750 .033
Design community Frequency 476 58.7 .369* 528 795 -.027 .808 69.2 .307 .629 68.9 1%
Magnitude .666 75.8 .087 .568 60.0 .021 .688 100.0 154 733 748 .068
Natural Environment Frequency .510 587 044 561 67.4 116 740 46.2 154 .625 60.8 .088
Magnitude 478 789 .087 .629 588 139 721 889 .000 .642 68.6 .098
Surroundings Frequency 573 543 .021 .678 65.9 .023 762 615 154 .648 60.2 .038
Magnitude 378 933 .089 .670 889 .023 .861 875 .000 575 725 .049
Information Frequency .619 63.0 .304* .639 674 .047 375 538 154 597 63.7 176
Magnitude 343 818 217 .583 875 -.024 .363 66.7 154 461 69.3 109
Education/training Frequency 511 739 -.109 327 68.2 .000 .075 385 -*.231 .369 67.0 -077
Magnitude 618 700 .065 559 571 -.023 -.030 333 -077 4% 68.6 .009
Medica Care Frequency .659 63.0 -.109 318 773 -182 434 615 .615 511 68.9 -.048
Magnitude .681 833 -174 446 50.0 -139 480 333 231 .626 716 -.107
Equipment Frequency .665 60.9 130 535 841 .045 483 385 077 .635 68.0 .087
Magnitude 752 611 .000 502 100.0 .093 434 750 .000 677 784 .039
Technology Frequency .627 63.0 413+ 479 76.7 116 149 615 -462 537 68.6 77
Magnitude .565 64.3 109 453 66.7 186 .536 100.0 -.307 524 745 .088
Help home Frequency 752 500 217 652 841 -.068 616 538 077 730 65.0 077
Magnitude 624 727 111 706 60.0 .023 515 60.0 154 684 725 .078
Help work Frequency 513 684 =211 537 65.5 -.035 .816 63.6 .091 .601 66.1 -.067
Magnitude .823 100.0 -.105 554 66.7 -071 .878 750 .000 755 759 -.069
Help community Frequency .563 63.0 044 .79 86.4 .069 .385 46.2 .307 627 716 .088
Magnitude 751 824 .022 797 85.7 .023 .854 80.0 -077 TN 804 .009
Attitudeshome Frequency 718 739 .022 719 68.2 -.046 .390 76.9 153 674 725 .009
Magnitude 644 833 -022 697 63.6 -.048 .536 333 .000 .649 75.2 -.029
Attitudes work/school Frequency .382 60.0 -.400 870 86.2 -.035 762 818 -272 .687 76.7 -.200*
Magnitude 282 80.0 -.250 906 100.0 .000 .710 50.0 -.182 676 776 -.120
Attitudes community Frequency .853 783 -.044 907 795 136 753 53.8 .000 864 75.7 .038
Magnitude 59 583 .087 789 923 114 536 40.0 154 445 74.8 .029
Support in home Frequency .560 89.1 022 845 86.4 -.045 793 84.6 077 172 874 .000
Magnitude 460 50.0 .044 864 80.0 -.068 692 100.0 .307 712 854 .029
Support work/school Frequency 404 60.0 .300 801 79.3 -034 .268 63.6 .000 557 70.0 -.116
Magnitude 326 50.0 -.050 679 60.0 .034 250 100.0 -.300 469 729 -.051
Support community Frequency 743 674 .044 659 750 136 676 538 -.307 696 68.9 .038
Magnitude 473 60.0 .044 584 85.7 .000 700 750 -154 540 738 .000
Discrimination Frequency .768 674 .043 788 705 .045 787 69.2 -.307 779 989 .000
Magnitude 867 80.8 067 719 91.7 .045 79 66.7 -.230 .806 814 .019
Services community Frequency 695 578 244 589 795 .000 786 615 -077 693 67.6 .098
Magnitude 683 750 114 689 80.0 -.024 .680 50.0 154 703 747 .060
Policiesof business Frequency 753 60.9 -011 521 68.2 .091 728 615 .385 .645 64.1 .068
Magnitude 506 64.3 -.065 501 100.0 .046 741 50.0 231 543 69.6 .019
Educat/Employ policies Frequency 278 67.7 -.097 419 69.2 .205 .560 333 -.167 407 634 .036
Magnitude 442 50.0 -129 129 60.0 103 173 66.7 .083 258 61.0 .012
Government policies Frequency 630 522 000 749 76.7 .000 720 615 .000 .698 63.7 .000
Magnitude 590 7713 000 721 875 .000 .649 60.0 .000 .679 71.6 .000
Total Frequency 050 059*

Total Magnitude
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Table 2: Test-Retest comparisons (ICC, percent agreement, and mean differences) across impairment group and total using the product for each item

Test-Retest score SCI n=46 TBI n=44 Other n=13 Total n=103

% Mean % Mean % Mean Mean
Question ICC Correct Difference ICC Correct Difference ICC Correct Difference ICC % Correct Difference
Transportation .769 717 .000 .634 77.3 .386 .924 76.9 153 .753 74.8 184
Design home 584 59.1 318 107 818 136 .865 76.9 .615 535 713 277
Design work/school 543 50.0 150 543 75.9 344 .885 63.6 454 .680 65.0 .300
Design community 485 50.0 .652 735 75.0 .068 .883 67.2 .538 .689 63.1 .388*
Natural Environment .628 47.8 .087 .610 62.8 139 7182 46.2 .077 .694 53.9 107
Surroundings .662 53.3 -.044 .698 63.6 .045 .764 615 462 .703 58.8 .058
Information .621 60.9 413 .656 69.0 .071 307 53.8 .615 .588 63.4 297
Education/training 557 69.6 -.022 401 67.4 -.139 -.016 38.5 -.307 409 64.7 -.108
Medica Care .700 60.6 -.195 .249 76.7 -.348 337 615 1.00 .504 67.6 -.107
Equipment .659 54.3 .283 548 86.0 .069 .336 38.5 -.076 .610 65.7 147
Technology .530 60.9 .652 547 72.1 465 317 615 -.615 .533 65.7 412
Help home 742 44.4 467 .756 84.1 .000 .653 46.2 -.769 752 61.8 303
Help work/school .728 68.4 -.105 .697 67.9 -.214 .718 54.5 454 725 65.5 -.051
Help community .685 60.9 152 755 884 116 434 46.2 .846 .678 70.6 225
Attitudes home .7190 73.9 174 .788 66.7 .047 169 69.2 .384 .705 70.3 .148
Attitudes work/school .383 55.0 -.450 .961 88.9 -.074 454 818 -.636 741 75.9 -.310*
Attitudes community .878 69.6 -.195 .949 77.3 204 .553 53.8 .538 .882 70.9 .068
Support home .612 87.0 .065 .853 84.1 -.136 .736 76.9 461 127 84.5 .029
Support work .336 60.0 -.250 .821 75.9 .034 .678 70.0 -.300 .564 69.5 -.118
Support community .745 63.0 217 .698 75.0 159 .886 53.8 -.307 .743 67.0 126
Discrimination .829 64.4 A11 .804 70.5 A81 .746 615 -.615 .807 66.7 .049
Services community .823 56.8 409* .643 83.3 071 .824 53.8 307 q71 67.7 252
Policies business .838 54.3 -.043 .567 69.8 .069 677 46.2 1.00 .689 59.8 137
Educat/Employ policies .339 54.8 -.290 .236 66.7 462 570 333 333 332 57.3 158
Government policies .703 47.8 130 .745 76.7 .093 .710 53.8 153 .728 60.8 A17
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Table 3: Test-Proxy comparisons (ICC, percent agreement, and mean differences) across impairment group and total

Test-Proxy SCI n=46 TBI n=54 Other n=25 Total n=125
% Mean % Mean % Mean % Mean
Question Measurement ICC Correct Difference | ICC  Correct Difference ICC Correct  Difference ICC Correct  Difference
Transportation Frequency 571 674 044 488 642 .000 616 440 572 613 -.048
Magnitude 451 69.6 -.239 543 69.8 -.094 537 64.0 542 685 -.209*
Design home Frequency 491 58.7 .044 478 815 148 391 520 513 67.2 -.024
Magnitude 442 65.2 -022 512 852 .074 263 480 A7 704 -072
Design work/school Frequency 242 35.0 -.200 .345 794 -235 147 143 403 574 -377*
Magnitude .013 50.0 -.150 281 765 .000 72 283 351 62.3 -.147
Design community Frequency 488 304 -.30 .653 778 .000 576 40.0 .662 528 -128
Magnitude 172 457 -231 543 815 .037 622 64.0 572 64.8 -104
Natural Environment Frequency 194 413 .065 317 491 -132 A73 280 .369 419 -.040
Magnitude .055 304 -.087 410 528 .037 274 480 393 435 .000
Surroundings Frequency 351 413 .022 514 400 -.326 .39 250 478 377 -.147
Magnitude 408 478 -.044 632 615 -134 588 458 573 533 -.098
Information Frequency .009 543 109 -.001 50.9 -.207 375 36.0 182 492 -.105
Magnitude .365 56.5 .022 -.027 538 -076 124 36.0 187 512 -.057
Education/training Frequency .283 63.0 -.456* .218 63.0 -.296 .206 280 281 56.0 -416*
Magnitude .309 65.2 -.261* 454 704 -074 225 320 .389 60.8 -.232*
Medica Care Frequency 357 543 108 456 6938 -.226 436 417 428 585 -.146
Magnitude .59 56.5 .000 .309 67.9 -.163 .369 50.0 478 60.2 -113
Equipment Frequency .026 370 196 125 890 -.185 525 480 324 60.8 -.128
Magnitude .091 457 196 216 890 -074 524 56.0 398 65.6 -.040
Technology Freguency -.140 578 .089 .381 76.5 .039 195 40.0 .206 620 -181
Magnitude -.058 55.6 .022 295 780 -.040 416 480 261 633 -.050
Help home Frequency .603 457 -.087 282 67.3 -.500* 398 440 486 545 -.276*
Magnitude 262 364 -.409* .356 69.2 -231 182 480 342 529 -.338*
Help work/school Frequency .026 65.0 100 .076 69.7 -.090 451 429 ¥ .309 65.0 -.067
Magnitude 452 65.0 -.100 -.024 723 -.030 .600 429 .000 475 66.7 -.050
Help community Frequency 234 478 -.282 152 755 -.264 -.085 320 120 201 56.5 -193
Magnitude 519 522 -.130 555 80.8 -.096 229 400 .080 516 61.8 -073
Attitudeshome Frequency 341 60.9 -311 436 604 -.056 .633 44.0 .040 457 57.7 -.130
Magnitude 223 644 -222 393 67.9 .037 528 480 -.160 378 62.6 -.097
Attitudes work/school Frequency .010 60.0 -.300 332 60.6 -181 455 333 -.667 334 576 -271
Magnitude -034 65.0 -.300 383 66.7 -.090 -.102 333 -.883 226 62.7 -.237*
Attitudes community Frequency 454 478 .108 .345 67.3 -135 554 375 -.208 461 4.1 -.057
Magnitude 333 478 .087 .535 69.2 -077 .350 54.2 -.333 434 58.2 -.065
Support home Frequency 222 622 -159 116 67.3 .039 127 480 .080 161 620 -.024
Magnitude .020 65.9 -.272* 229 67.2 .057 .04 520 .000 105 645 -074
Support work/school Frequency -.026 75.0 -.050 .316 69.7 212 546 333 -.500 .397 67.8 .051
Magnitude 159 750 -.050 .683 788 151 .300 333 -.167 575 729 .051
Support community Frequency .087 65.2 -.196 .043 755 -.283* 211 400 -.200 145 645 -.233
Magnitude 185 630 -174 .062 736 -.188* 233 480 -.280 .206 645 -.202*
Discrimination Frequency 572 522 .023 401 66.0 -113 549 375 .000 543 55.3 -041
Magnitude 318 578 -.089 319 67.9 -.189 449 50.0 € .39%5 60.7 -.098
Services community Frequency 282 60.9 -239 492 736 -0% 135 25.0 .358 59.3 -.146
Magnitude 413 630 -.108 684 76.9 .039 182 458 479 65.6 -.065
Policiesbusiness Frequency .146 587 -.369* .069 62.3 .056 204 320 .205 54.8 -.145
Magnitude .307 58.7 -174 125 66.7 .098 281 458 .309 595 -.024
Educat/Employ policies Frequency 449 66.7 -138 .269 68.6 -235 .658 615 455 67.0 -220
Magnitude 418 65.7 =171 .287 735 -.102 416 50.0 398 67.7 -.156*
Government policies Frequency .146 283 239 .336 685 .000 A4 320 323 464 .096
Magnitude .204 50.0 7 .389 69.8 -075 521 64.0 408 61.3 -.024
Total Frequency 34 506 625

Total Magnitude
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Table 4: Test-Proxy comparisons (ICC, percent agreement, and mean differences) across impairment group and total using the product for each item

Test-Proxy score SCI n=46 TBI n=54 Other n=25 Total n=125

% Mean Mean % Mean % Mean
Question ICC Correct Difference ICC % Correct Difference ICC Correct Difference ICC Correct Difference
Transportation .567 63.0 -.217 522 64.2 .018 .612 44.0 -.680 .592 59.7 -.209
Design home .604 56.5 -.043 .567 815 278 457 40.0 -.880 .580 64.0 -.072
Design work .005 35.0 -.650 .363 76.5 -.352 194 14.3 -3.14* .352 55.7 - 771*
Design community 551 26.1 -.456 .668 77.8 -.037 .697 32.0 -.400 .699 49.6 -.264
Natural Environment 204 26.1 .108 .328 47.2 -.169 419 28.0 -.200 .363 355 -.072
Surroundings 469 41.3 .043 .502 42.3 -.807* 444 16.7 -.583 5Sl1 36.9 -.443*
Information 162 54.3 -.043 -.109 50.0 -.500 .256 32.0 -.480 154 48.0 -.325
Education/training 207 152 -.826* 291 63.0 -.574 .269 20.0 -1.28* 290 53.6 -.808*
Medical Care 358 435 -.044 443 67.9 -.339 491 375 -.750 431 52.8 -.309
Equipment .043 39.1 .239 .066 87.0 -.314 .596 48.0 -1.00* 345 61.6 -.248
Technology -.116 55.6 .266 377 78.0 .180 .558 36.0 .640 312 60.8 .308
Help home 493 36.4 -.409 .262 67.3 -.750* 381 32.0 -.840 433 48.8 -.645*
Help work 110 60.0 .000 .013 69.7 -.060 572 28.6 -.283 408 61.7 -.083
Help community .238 47.8 -.587 225 76.9 -.500* .023 32.0 400 .242 56.9 -.349
Attitudes home 446 62.2 -.577 .268 60.4 -.188 .640 40.0 .200 456 56.9 -.252
Attitudes work -.057 60.0 -.600 310 60.6 -.212 .398 333 -1.16 333 57.6 -.441
Attitudes community .265 435 -.152 355 61.5 -.307 468 333 -.333 .365 492 -.254
Support home 293 63.6 -.295 157 67.3 -.057 253 48.0 .280 .239 62.0 -.074
Support work -.025 75.0 -.050 .614 69.7 212 .619 50.0 167 .632 69.5 .085
Support community .029 60.9 -.413 .004 73.6 -.585 339 40.0 -.400 .148 62.1 -.484*
Discrimination .652 511 -.089 339 66.0 -.245 533 33.3 250 534 54.1 -.090
Services community 197 58.7 -.326 467 75.0 -.269 138 25.0 -.083 316 59.0 -.254
Policies business 123 56.5 -.804* 175 64.7 .078 218 333 .042 .230 554 -.264
Educat/Employ policies 545 65.7 -.485 .338 73.5 -.388 557 50.0 -.333 479 67.7 -.416*
Government policies 77 28.3 .261 .364 67.9 -.113 444 32.0 .240 .348 46.0 .096
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Table 5: Frequency Distribution for SCI

3 X = ks

s 38 3 § g |sf ez

® 28 & &£ < |8° 3
Question Percent Per cent
Transportation 642 154 81 5.7 6.5 154 203
Design of home 521 174 58 5.8 190 | 364 116
Design of work 379 310 69 138 103 | 517 103
Design of community 220 268 203 228 81 46.3 317
Natural Environment 154 350 252 146 98 431 415
Surroundings 496 301 130 57 16 382 122
Information 503 220 81 8.1 24 293 114
Education 713 180 57 25 25 156 131
Medical Care 528 252 154 41 24 252 220
Equipment 480 276 114 49 8.1 301 220
Technology 683 98 4.1 9.8 8.1 179 138
Help in home 438 215 140 83 124 331 231
Help at work 649 105 7.0 140 35 211 140
Help in community 61.0 195 122 41 3.3 276 114
Attitudes at home 79.7 89 24 4.1 4.9 130 7.3
Attitudes at work 759 155 52 34 0.0 224 17
Attitudes in community 585 203 154 41 16 325 89
Support in home 886 49 0.8 0.8 49 57 57
Support in work 793 138 34 34 0.0 172 34
Support in community 756 122 65 3.3 24 171 7.3
Discrimination 488 298 124 58 3.3 347 165
Services in community 603 190 107 41 58 20.7 190
Policies of business 642 179 130 16 3.3 171 187
Educational policies 683 178 79 4.0 2.0 198 119
Government policies 423 211 179 73 114 | 195 382
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Table 6: Frequency Distribution for TBI

3 X T _ B

s 38 3 § B|ef s

® 23 2 & < |%3° 3
Question Percent Per cent
Transportation 650 108 50 83 108 | 200 150
Design of home 833 25 33 50 58 |100 6.7
Design of work 790 111 25 37 37 |148 6.2
Design of community 733 133 58 67 08 |183 83
Natural Environment 471 319 118 67 25 |303 227
Surroundings 442 233 133 100 92 |383 175
Information 681 103 60 78 78 |155 164
Education 765 160 17 25 34 |151 84
Medical Care 798 101 59 34 08 |92 109
Equipment 882 67 50 00 00 |76 42
Technology 773 50 17 76 84 |67 160
Help in home 800 67 58 42 33 |100 100
Help at work 815 99 37 49 00 |123 6.2
Help in community 839 68 59 25 08 |85 76
Attitudes at home 627 153 68 76 76 |21.2 161
Attitudes at work 734 127 63 51 25 |152 114
Attitudes in community 692 158 75 33 42 |192 117
Support in home 725 158 58 25 33 |183 9.2
Support in work 716 173 49 49 12 (222 6.2
Support in community 808 92 33 42 25 |133 58
Discrimination 66.7 175 67 42 50 |208 125
Services in community 780 93 42 34 51 |119 102
Policies of business 709 120 103 34 34 |128 162
Educational policies 795 80 45 45 36 |89 116
Government policies 75.2 6.0 6.8 26 94 |94 154
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Table 7: Frequency Distribution for Other |mpairments

3 = T _ B
s 30 3 § 8|ef ez

® 28 2 £ < |3° §

Question Percent Per cent
Transportation 491 149 99 161 99 | 186 323
Design of home 574 93 56 74 204| 185 241
Design of work 575 138 115 69 103 | 264 161
Design of community 294 264 209 153 80 | 387 319
Natural Environment 169 375 194 156 106 | 375 456
Surroundings 454 190 129 129 98 | 270 276
Information 515 147 123 117 98 | 209 276
Education 687 117 61 61 74 | 117 196
Medica Care 613 190 98 55 43 | 123 264
Equipment 547 174 106 43 130 | 155 298
Technology 557 139 70 101 133 | 196 241
Help in home 519 119 113 131 119 | 188 294
Help at work 633 139 63 114 51 | 165 203
Help in community 590 1168 118 62 6.2 | 199 211
Attitudes at home 681 119 56 69 75 | 150 169
Attitudes at work 734 76 89 63 38 | 152 114
Attitudes in community 586 179 123 49 62 | 235 179
Support in home 750 113 38 50 50| 74 156
Support in work 718 115 64 26 7.7 | 128 154
Support in community 66.3 15.3 86 55 43 | 190 147
Discrimination 503 277 94 63 63 | 239 258
Services in community 562 154 130 74 80 | 160 278
Policies of business 513 250 94 56 88 | 169 319
Educational policies 722 104 35 69 69 | 69 208
Government policies 519 167 136 62 11.7| 93 389
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Table 8: Mean Differences Across Groups

Superscript letter indicates significant difference from the group with initial in bracket.

* p<.05
* p<.01

=

g 3 = 3z 32 A

@) w wn c a QL

®

Transportation 1.19° 1.31° 2.18° 1.11° 2.52 % 1.59**
Design home 1.60 0.72™® 221" 231" 179" 1.51**
Design work 162" 051 0.75 157 157" 1.16**
Design community 251" 0.64 M 251" 1.88" 230" 1.87*%*
Natural Environment 260" 1.29 sm® 3.22° 251" 249" 2.27%*
Surroundings 1.05° 1.66 194 1.08° 241% 1.60**
Information 0.95° 1.24° 1.29° 114° 2.723m | 1.42%*
Education/training 0.74 0.62 1.02 114 132 0.88
Medical Care 1.20 0.58% 1.20 1.68" 1.05 1.03*
Equipment 145" 0.24 smee 154" 162" 214" 1.24**
Technology 122 116 2.20 0.80 2.07 1.44**
Help home 1.90" 0.71% 176 1.00° 271"® 1.59**
Help work 1.17 0.45° 0.30 1.00 1.70" 0.95%*
Help community 0.97 0.47° 124 0.82 170" 0.98**
Attitudes home 0.69 127 1.38 0.68 135 107
Attitudes work 0.37 0.82 0.22 1.00 1.06 0.75
Attitudes community 0.89 0.87 1.09 0.91 1.60 1.04
Support home 0.48 0.71 129 0.62 0.77 0.72
Support work 0.37 0.62 0.33 0.96 131 0.72
Support community 0.64 0.55 091 0.68 124 0.76
Discrimination 117 0.97° 1.38 0.82 1.87" 1.23**
Services community 123 0.81° 152 1.00 209" 1.28**
Policies business 1.00° 0.93° 172 0.97 204% 1.26**
Educat/Employ policies  0.76° 0.75° 0.53° 0.97 175%™ 0.94**
Government policies 225" 1.14% 1.69 1.94 235" 1.84%*
Total Average 1.26° 0.88 ™ 1.60" 1.19 1.90 ¥ 1.31**
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Table 9: Mean product scoresfor CHIEF items, subscales and total by Disability Status

CHIEF BRFSS Data CHIEF 400 Data
All Cases Disabled Not Disabled All Cases SCI TBI Other Dx's

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Policies Subscale 0.51 0.96 0.63 1.09 0.47 0.92 1.38 1.81 1.37 1.65 0.94 1.65 1.71 1.99
Policies businesses 0.71 1.61 0.96 1.99 0.64 1.48 1.26 2.17 1.01 1.84 0.93 1.88 1.70 2.51
Policies employment/education 0.46 1.31 0.49 1.39 0.45 1.29 0.94 2.03 0.76 1.54 0.75 1.85 1.20 2.41
Services community 0.22 0.86 0.27 0.85 0.21 0.87 1.28 2.29 1.23 2.14 0.81 2.05 1.67 2.51
Policies government 0.64 1.64 0.82 1.92 0.60 1.55 1.84 2.72 2.22 2.73 1.15 2.48 2.06 2.79
Physical/Structural Subscale 0.47 0.79 0.78 1.22 0.39 0.60 1.72 1.58 1.80 1.34 1.05 1.30 2.15 1.77
Design home 0.33 1.15 0.65 1.78 0.24 0.88 1.52 2.59 1.60 2.37 0.72 1.93 2.05 3.00
Surroundings 0.54 1.42 0.91 1.99 0.44 1.20 1.60 2.25 1.05 1.56 1.67 2.30 1.97 2.55
Design community 0.21 0.92 0.42 1.26 0.16 0.79 1.87 2.31 2.51 2.39 0.64 1.37 2.28 2.45
Design work/school 0.31 1.19 0.50 1.60 0.27 1.08 1.16 2.00 1.62 2.13 0.52 1.28 1.45 2.31
Natural environment 0.76 1.44 1.25 2.19 0.63 1.11 2.27 2.34 2.61 2.26 1.29 1.84 2.74 2.51
Technology 0.64 1.61 0.88 1.99 0.57 1.48 1.45 2.57 1.23 2.34 1.16 2.48 1.84 2.77
Work/School Subscale 0.66 1.13 0.89 1.34 0.62 1.08 0.81 1.52 0.64 0.91 0.63 1.36 1.12 1.93
Support work/school 0.48 1.29 0.71 1.58 0.44 1.22 0.73 1.75 0.38 0.99 0.63 1.44 1.09 2.34
Attitudes work/school 0.99 1.72 1.31 2.17 0.93 1.61 0.75 1.73 0.38 0.77 0.82 1.86 0.95 2.06
Help work/school 0.54 1.43 0.76 1.82 0.50 1.34 0.95 1.90 1.18 2.08 0.46 1.23 1.30 2.23
Attitudes/Support Subscale 0.46 0.88 0.72 1.39 0.39 0.66 0.97 1.44 0.78 1.25 0.88 1.44 1.19 1.55
Support community 0.19 0.91 0.39 1.52 0.14 0.64 0.77 1.72 0.64 1.59 0.56 1.58 1.01 1.90
Attitudes community 0.37 1.04 0.52 1.38 0.32 0.92 1.04 1.91 0.89 1.51 0.88 1.88 1.28 2.16
Support home 0.41 1.21 0.74 1.79 0.32 0.98 0.73 1.85 0.49 1.76 0.72 1.66 0.92 2.04
Attitudes home 0.82 1.65 1.29 2.37 0.69 1.38 1.07 2.21 0.69 1.87 1.28 2.29 1.22 2.35
Discrimination 0.53 1.37 0.79 1.78 0.47 1.23 1.24 2.02 1.17 1.69 0.98 2.02 1.48 2.22
Services/Assistance Subscale 0.39 0.72 0.58 0.93 0.33 0.64 1.27 1.42 1.20 1.16 0.75 1.18 1.70 1.62
Transportation 0.48 1.38 0.50 1.44 0.48 1.36 1.59 2.44 1.19 2.08 1.32 2.31 2.10 2.70
Medical care 0.48 1.39 0.96 1.96 0.34 1.16 1.04 1.85 1.20 1.81 0.59 1.50 1.24 2.05
Help home 0.40 1.15 0.57 1.40 0.35 1.07 1.59 2.48 1.90 2.58 0.72 1.83 2.01 2.67
Education/training 0.34 1.18 0.43 1.33 0.32 1.13 0.89 1.92 0.75 1.66 0.62 1.67 1.18 2.21
Help community 0.20 0.70 0.30 0.88 0.17 0.64 0.98 1.89 0.98 1.76 0.47 1.38 1.36 2.21
Information 0.61 1.37 0.81 1.75 0.56 1.24 1.42 2.31 0.96 1.60 1.24 2.35 1.90 2.64
Personal equipment 0.19 0.99 0.46 1.55 0.11 0.76 1.25 2.23 1.46 2.12 0.24 0.80 1.83 2.72
CHIEF Total 0.47 0.63 0.69 0.87 0.41 0.53 1.31 1.30 1.25 1.08 0.89 1.19 1.66 1.42
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CHIEF Mean Score

Figure A: CHIEF Subscales and Total by Disability Status
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Figure B: CHIEF Policies Subscale by Disability Status
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Figure C: CHIEF Physical/Structural Subscale by Disability Status
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Figure D: CHIEF Work/School Subscale by Disability Status
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Figure E: CHIEF Attitudes/Support Subscale by Disability Status
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Figure F: CHIEF Services/Assistance Subscale by Disability Status
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Table 10: Mean product scoresfor the CHIEF Short Form items, subscales and total by Disability Status

CHIEF_SF 1999 BRFSS Data CHIEF 400 Data
All Cases Disabled Not Disabled All Cases SCI TBI Other Dx's
Mean SD [Mean Mean SD Mean SD Mean SD Mean SD Mean SD
Policies Subscale 0.68 1.34 0.89 1.66 0.64 1.34 1.55 2.05 1.61 1.86 1.04 1.84 1.88 2.25
Policies businesses 0.71 1.61 0.96 1.99 0.63 1.48 1.26 2.17 1.01 1.84 0.93 1.88 1.70 251
Policies government 0.64 1.64 0.82 1.92 0.60 1.55 1.84 272 2.22 2.73 1.15 2.48 2.06 2.79
Physical/Structural Subscale 0.65 1.18 1.08 1.79 0.53 0.92 1.95 1.83 1.83 1.52 1.48 1.69 238 2.04
Surroundings 0.54 1.42 0.91 1.99 0.44 1.21 1.60 2.25 1.05 1.56 1.67 2.30 1.97 2.55
Natural environment 0.76 1.44 1.25 2.19 0.63 1.11 2.27 2.34 2.61 2.26 1.29 1.84 274 251
Work/School Subscale 0.76 1.24 1.00 1.50 0.71 1.18 0.85 1.57 0.77 1.12 0.63 1.43 1.13 1.90
Attitudes work/school 0.99 1.72 1.31 2.17 0.93 1.61 0.75 1.73 0.38 0.77 0.82 1.86 0.95 2.06
Help work/school 0.54 1.43 0.76 1.82 0.50 1.34 0.95 1.90 1.18 2.08 0.46 1.23 1.30 2.23
Attitudes/Support Subscale 0.67 1.21 1.00 1.77 0.57 0.99 1.17 1.77 0.96 1.50 1.13 1.74 1.36 1.97
Attitudes home 0.82 1.65 1.29 2.37 0.69 1.38 1.07 2.21 0.69 1.87 1.28 2.29 1.22 2.35
Discrimination 0.54 1.37 0.79 1.79 0.47 1.23 1.24 2.02 1.17 1.69 0.98 2.02 1.48 222
Services/Assistance Subscale 0.49 0.91 0.71 1.13 0.43 0.83 1.43 161 1.31 1.32 0.98 1.50 1.85 1.78
Transportation 0.48 1.38 0.50 1.44 0.48 1.36 1.59 2.44 1.19 2.08 1.32 2.31 210 2.70
Medical care 0.48 1.39 0.96 1.96 0.34 1.16 1.04 1.85 1.20 1.81 0.59 1.50 1.24  2.05
Help home 0.40 1.15 0.57 1.40 0.35 1.07 1.59 2.48 1.90 258 0.72 1.83 2.01 2.67
Information 0.61 1.37 0.81 1.75 0.56 1.24 1.42 2.31 0.96 1.60 1.24 2.35 1.90 2.64
CHIEF-SF Total 0.62 0.80 0.88 1.10 0.54 0.68 1.47 1.43 1.35 1.12 1.09 1.38 1.83 1.58
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Figure G: CHIEF-SF Subscales and Total by Disability Status
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CHIEF-SF Mean Score

Figure H: CHIEF-SF by Disability Status
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