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Best practice in the use of outcome
measures (OMs) is critical to the
field of rehabilitation. Standardized

and effective OM use allows evaluation
of which interventions are effective and
helps clinicians objectively evaluate
patient progress.1 Although the use of
standardized OMs has increased,1,2 barri-
ers continue to limit their implementa-
tion in practice,1,3,4 with more than 50%
of physical therapists in one study
reporting that they do not regularly use
standardized OMs.1 Barriers to clinicians’
OM use include: limited time to com-
plete and analyze OMs1,3,4; limited clini-
cian knowledge about OMs3,4; and lack
of clinician time, knowledge, and
resources to access up-to-date informa-
tion about OMs.3,4

The American Physical Therapy Associa-
tion (APTA) has implemented several ini-
tiatives to minimize these barriers and
facilitate best practice related to OMs.
The Neurology Section developed a
regional course addressing OM use in
people with neurologic diagnoses titled
“Neurologic Practice Essentials: A Func-
tional Toolbox,” which has now been
modified and transitioned to an online
format. The Section on Research devel-
oped the Evaluation Database to Guide
Effectiveness (EDGE) Task Force in 2006
to advance best practice for use of OMs.5

The Neurology Section, in coordination
with the EDGE Task Force, has organized
task forces to make recommendations on
the use of OMs in neurologic popula-
tions. Individuals can use these recom-
mendations to more effectively and
objectively develop a plan of care and
report patient progress, as well as
strengthen their clinical reasoning to
continually improve patient care. To
date, EDGE recommendations regarding
OMs are available for the following
patient populations: stroke, multiple
sclerosis (MS), spinal cord injury (SCI),
traumatic brain injury, Parkinson disease,

and vestibular disorders. The EDGE task
forces are disseminating their summaries
of evidence and recommendations in
partnership with the Rehabilitation Mea-
sures Database (RMD), a database devel-
oped to help clinicians and researchers
use OMs effectively to assess patient out-
comes. These resources facilitate use of
OMs and alleviate barriers that clinicians
face in utilizing and implementing OMs
in practice, such as lack of time, knowl-
edge, and resources.1,3,4

The purpose of this article is to report
the process, results, and impact of the
recommendations from the Spinal Cord
Injury EDGE Task Force (SCITF). This
report includes: (1) the SCITF’s evalua-
tion of the psychometric properties and
clinical utility of a battery of OMs for
individuals with SCI; (2) SCITF recom-
mendations for the use of these OMs in
clinical, research, and education settings;
and (3) the dissemination of these
recommendations.

Method
A modified Delphi process,6–8 described
below, was used to reach consensus on
recommendations for OMs and occurred
over a 3-step consensus process (Figure)
adapted from the methods of the MS and
Stroke EDGE task forces.9,10 In October
2011, the Neurology Section of APTA
recruited volunteers for the SCITF, and
interested volunteers submitted applica-
tions. Neurology Section leadership
selected the SCITF chairperson and
members (Tab. 1) based on each appli-
cant’s evidence of working knowledge
of OM psychometrics, ability to read and
interpret literature, experience working
with common clinical measures in peo-
ple with SCI, and ability and willingness
to complete the tasks involved in the
SCITF proceedings (eg, Combined Sec-
tions Meeting [CSM] attendance, writing
summaries of the research literature,
ongoing communication).

Step 1–Initial Meeting
The initial meeting of the SCITF occurred
in Chicago, Illinois, at the APTA CSM.
The goals of this meeting were to deter-
mine: (1) the process the SCITF would
use for consensus, (2) which measures
the SCITF would review, (3) appropriate
subgroups to consider within SCI when
developing recommendations, and (4)
which rating scale would be used to eval-
uate the OMs. Unanimously, the SCITF
agreed that consensus for decision mak-
ing would be achieved when a minimum
of 80% agreement among members was
met.

The chairperson compiled a master list
of OMs that represented all domains of
the International Classification of Func-
tioning, Disability and Health11 (ICF)
used in people with SCI from which the
SCITF would select the most appropriate
OMs to evaluate. Resources used to
develop this master list included: litera-
ture on SCI, systematic reviews,
resources from the Spinal Cord Injury
Rehabilitation Evidence (SCIRE) Project
and Spinal Cord Outcomes Partnership
Endeavor (SCOPE), recommendations
from the education consensus report
from APTA, SCI Special Interest Group
recommendations, RMD, and SCITF rec-
ommendations.12–25 Relevant literature
was obtained via a PubMed search using
the term “spinal cord injury” paired with
each of the following key words: “OMs,”
“clinical measures,” “assessment tool,”
“measurement,” and “ICF,” including
articles found through the “similar arti-
cles” feature of the PubMed search
engine.

In this initial meeting, the SCITF elimi-
nated OMs that were not prevalent in the
literature, lacked applicability to the SCI
population, measured constructs not
treated routinely or directly with physi-
cal therapy (eg, depression, anxiety, cog-
nition, sexual function, incontinence), or
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were constructs secondary to SCI (eg,
integumentary measures for measure-
ment of pressure ulcers). The group dis-
cussed every proposed OM, and appro-
priate literature was evaluated before
making a decision on a case-by-case basis
through at least 80% group consensus.

Next, the SCITF decided how to rate
each OM in step 3 of our process. The
SCITF elected to use an adaptation of the
4-point rating scale used by the MS and
Stroke EDGE groups, as shown in Table
2.9,10 This scale incorporates an evalua-
tion of the psychometrics of an OM

(including reliability, validity, and avail-
able data to guide interpretation) and
clinical utility of the OM. Examples of
data to guide interpretation include: sen-
sitivity to change, minimal detectable
change, minimal clinically important dif-
ference, and floor and ceiling effects.
These items are of importance clinically,
as they assist clinicians in goal setting
and evaluating how patients are respond-
ing to intervention. The score of 2 was
modified from “Unable to Recommend”
to “Reasonable to Use, but Limited Study
in Target Group.” This change in word-
ing clarified that clinicians may appropri-

ately elect to use an OM that has been
validated in a related patient population
when there is no OM available that has
been validated in the SCI population.
Because psychometric data may not be
generalizable between different patient
populations, it is recommended to use
OMs and psychometric data (eg, validity,
reliability, minimal detectable change,
minimal clinically important difference)
in patient populations that are similar to
those in which they have been studied
whenever possible.26 Therefore, an OM
had to have psychometric data specific
to individuals with SCI in order to
receive a rating of “Recommended” or
“Highly Recommended.” In addition,
“Highly Recommended” measures had
excellent reliability and validity and data
to guide interpretation, as well as excel-
lent clinical utility (Tab. 2). The SCITF
utilized the criteria defined on RMD,
compiled from multiple sources,27–29 to
assist in establishing whether reliability
and validity were deemed excellent,
good, or poor.25 For example, validity
correlation coefficients above .6 were
considered excellent.25

The SCITF rated each OM in a total of 8
categories: 5 related to clinical use of
OMs, 2 related to entry-level physical
therapy education, and 1 related to the

Figure.
Schematic of Spinal Cord Injury Evaluation Database to Guide Effectiveness (EDGE) Task Force
process. RMD�Rehabilitation Measures Database.

Table 1.
Spinal Cord Injury Evaluation Database to Guide Effectiveness (EDGE) Task Force Membersa

Task Force
Member

Faculty
Appointment

in Physical
Therapy

Education
Program

Teaches
Neurologic
Content in

Physical Therapy
Education
Program

Involved in
and

Published
SCI-Related
Research

ABPTS-
Certified
Specialist Clinical Position

Years of
Clinical

Experience
State of

Licensure

J.H.K.
(chairperson)

Y Y Y Y Inpatient and day
rehabilitation

12 IL

C.T. N Y Y Y Director of physical
therapy

12 CO

C.P.N. N Y N Y Inpatient rehabilitation 11 TX

C.L.W. N Y Y N Inpatient rehabilitation 6 MA

E.T.S. N Y N Y Outpatient, hospital based,
adult and pediatric

4 TX

P.P. N Y Y N Pediatric inpatient
rehabilitation

9 GA

R.T. N Y N Y Outpatient, hospital based 15 IL

W.R. Y Y N Y Inpatient rehabilitation 5 CT

a ABPTS�American Board of Physical Therapy Specialties, Y�yes, N�no.
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OM’s use in intervention research. The
categories related to clinical use
included the following subgroups of peo-
ple with SCI: (1) motor complete (Amer-
ican Spinal Injury Association Impair-
ment Scale [AIS] A or B), (2) motor
incomplete (AIS C or D), (3) chronic SCI
(�6 months postinjury), (4) subacute
SCI (3–6 months postinjury), and (5)
acute SCI (0–3 months postinjury). Each
OM was rated in these 5 categories using
the 4-point scale described above. The
SCITF also considered rating the OMs
based on other categories, including tet-
raplegia versus paraplegia and levels of
care. Through discussion, the SCITF
reached a unanimous decision that levels
of acuity and AIS classification best
described the spectrum of people with
SCI and resulted in a clear delineation of
one group from another, allowing the
assignment of a single rating in each
category.

Each OM was also rated “yes” or “no” in
the following categories related to edu-
cation and research: (1) teaching entry-
level physical therapist students to
administer the OM, (2) exposing entry-
level physical therapist students to the
OM, and (3) use of the OM in interven-
tion research based on available psycho-
metric data and the strength of other
OMs measuring the same construct.

The SCITF completed an “EDGE form”
(Appendix) for each OM, listing the fol-
lowing: the name of the OM, the ICF
domain, the constructs measured, rec-
ommendations and ratings in each sub-
group of SCI, and relevant references.
The SCITF’s EDGE form was adapted
from that used by the MS and Stroke
EDGE groups,9,10 with the primary
change to the SCI EDGE form being
removal of the summary of the OMs’ psy-

chometrics. Instead, psychometrics
would be reported in, and linked to, an
RMD summary (see eAppendix, available
at ptjournal.apta.org, and described
below).

A new collaboration between the RMD
and the EDGE task forces was established
with the SCITF, which allowed the SCITF
and the RMD to work together to create
and disseminate information more effec-
tively and efficiently. The RMD is an
online database developed by the Center
for Rehabilitation Outcomes Research
(CROR) at the Rehabilitation Institute of
Chicago (RIC). The RMD provides
evidence-based summaries and has a
large audience, with an average of
62,753 users per month and an average
of 196,963 page views per month in
2014. As part of the SCITF process, a
summary of each OM was updated or
added to the RMD. Prior to this collabo-
ration, the EDGE task forces and RMD
developed separate summaries of OMs.
Now, these summaries would be com-
bined for a more comprehensive, user-
friendly, and up-to-date product. The
EDGE document and RMD summary
were developed as a pair of documents
meant to be used together. The EDGE
document provides the rating, and the
RMD summary provides the backup
information and evidence for the rating.

Finally, the chairperson divided the
SCITF members into pairs of reviewers
and divided the list of remaining OMs by
construct. In preparation for proceeding
to step 2, each pair was assigned an equal
number of OMs based on preferences,
expertise, and consensus from the task
force.

Step 2–Primary and Secondary
Reviews
The next stage of the modified Delphi
process occurred over a 6-month period
(February 2012 through August 2012).
Each pair of reviewers decided which
member would perform the primary
review on each of their assigned OMs.
The purpose of the primary review was
to complete an EDGE form for an OM
and either (1) a peer review of an exist-
ing RMD summary with the addition of
updated SCI information or (2) creation
of a new RMD summary if one did not yet

Table 2.
Spinal Cord Injury Evaluation Database to Guide Effectiveness (EDGE) Task Force Outcome
Measure Rating Scale

Score Rating Description

4 Highly Recommend Excellent psychometrics in target populationa

(eg, valid and reliable with available data to
guide interpretation)

AND
Excellent clinical utility (eg, administration is
�20 min, requires equipment typically found
in the clinic, no copyright payment required,
easy to score)

3 Recommend Good psychometrics in target population
(eg, may lack information about reliability,
validity, or available data to guide
interpretation)

AND
Good clinical utility (eg, administration/
scoring �20 min, may require additional
equipment to purchase or construct)

2 Reasonable to Use, but Limited
Study in Target Group

Good or excellent psychometric data
demonstrated in at least one populationb

AND
Good or excellent clinical utility (refer to
above criteria)

BUT
Insufficient study in target population to
support a stronger recommendation

1 Do Not Recommend Poor psychometrics (eg, inadequate reliability
or validity)

AND/OR
Limited clinical utility (eg, extensive testing
time, unusual or expensive equipment,
ongoing costs to administer)

a Spinal cord injury.
b A neurologic population that has some impairment similarities to the target group would be most
helpful, but other groups, such as older adults with balance impairment, also could meet this criterion.
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exist. The primary reviewer conducted a
literature search for relevant research,
which was assisted by RMD staff mem-
bers who provided the results of a sepa-
rate literature search. The literature was
then reviewed and synthesized to estab-
lish the ratings, RMD summaries, and
EDGE forms. Upon completion, the pri-
mary review was passed to the second-
ary reviewer for review, discussion, and
modification until agreement on the con-
tent of the RMD summaries, the EDGE
forms, and the ratings was reached. Dur-
ing this time, the SCITF had periodic
conference calls to ensure progress and
consistency among reviewers.

Step 3–Group Consensus
The final stage of the modified Delphi
process was group consensus and
occurred over 2 months (September
2012 to November 2012). With an 80%
agreement requirement for consensus, 7
of the 8 members of the SCITF had to
agree on each rating. The chairperson
compiled all EDGE forms and all RMD
summaries for each OM and created a
confidential online survey. The SCITF
members were asked whether they
agreed or disagreed with the EDGE rating
for each of the 8 categories related to
acuity of injury and AIS in each OM,
using the EDGE forms and updated RMD
summaries as evidence for the rating. If
an individual disagreed, he or she was
asked to provide a rationale in the sur-
vey. The chairperson and an SCITF mem-
ber (R.T.) reviewed the results of the
survey. Each category that did not
achieve at least 80% consensus was
reviewed in detail to ensure the rating
scale was applied correctly and to con-
sider each SCITF member’s feedback.
The SCITF members also provided com-
ments on categories that did achieve ini-
tial consensus. Together, 2 SCITF mem-
bers (J.H.K. and R.T.) incorporated
feedback into the EDGE forms and RMD
summaries. The descriptions of the
action taken and updated documents
were distributed to the SCITF members,
and discussions were held via emails and
conference calls until consensus on rat-
ings was reached. The SCITF reviewed
all changes for final consensus.

In order to disseminate these summaries
to a wide audience, the final results were

posted on the Neurology Section web-
site, and summaries of OMs with links to
the EDGE forms were posted on RMD
website. Number of page views for each
of these websites was examined as evi-
dence of the dissemination of the infor-
mation contained in the SCITF summa-
ries and recommendations. A summary
of the SCI EDGE process is represented
in the Figure.

Outcome
In the initial meeting, the master list of
133 OMs was narrowed down to a list of
63 OMs: 35 performance-based mea-
sures, 27 self-report measures, and 1
measure with components of both
performance-based and self-report mea-
sures. The SCITF determined that this
list of 63 OMs (eTable, available at
ptjournal.apta.org) represented a com-
prehensive list of measures that broadly
represented constructs addressed by
physical therapists within all categories
of the ICF. There were 17 measures in
the Body Structure and Function domain,
30 in the Activity domain, and 16 in the
Participation domain. Each construct
had a variable number of measures
within its group (eTable). The SCITF also
determined that recommendations could
reasonably be completed in the 1-year
time frame allotted.

In step 3 (group consensus), 40 of 63
measures received at least 87.5% agree-
ment across all categories of ratings on
completion of the initial survey. At the
end of step 3, 20 measures were given a
rating of “Recommended” or “Highly
Recommended” in both incomplete and
complete SCI categories. Only 14 OMs
were given a rating of “Recommended”
or “Highly Recommended” in at least 2 of
the 3 acuity-level categories. Twenty-
three OMs were identified as important
for entry-level education, with the rec-
ommendation that students be taught to
administer 9 of these OMs and exposed
to the remaining 14 OMs. Last, 32 OMs
were recommended as appropriate to
use in research studies.

More specifically, results revealed both
well-represented and underrepresented
areas. In the Body Structure and Function
domain of the ICF, none of the measures
for tone or cardiovascular function

received a rating higher than a 2 in any
category. In the Activity domain, under-
represented constructs included bal-
ance, upper extremity (UE) function, and
wheelchair skills. Only 1 of 7 balance
measures (ie, Berg Balance Scale [BBS])
and 2 of 9 UE function measures (ie, the
Capabilities of Upper Extremity Func-
tioning [CUE] and the Graded and Rede-
fined Assessment of Sensibility, Strength,
and Prehension [GRASSP]) received
“Recommended” ratings. For wheelchair
mobility, The Wheelchair Skills Test
(WST) received 1 “Recommended” rat-
ing and 4 “Reasonable to Use, but Lim-
ited Study in Target Group” ratings, and
the other 2 measures in this construct
received “Not Recommended” ratings.
The SCITF also showed a relative lack of
“Recommended” or “Highly Recom-
mended” OMs for people with acute SCI.
The acute SCI category had a total of 6
“Highly Recommended” OMs and 7 “Rec-
ommended” OMs in comparison with
the chronic SCI category, which had a
total of 6 “Highly Recommended” OMs
and 19 “Recommended” OMs. The SCITF
found a strong set of OMs for gait, activ-
ities of daily living (ADLs), and strength.
The following constructs had multiple
measures that could be recommended or
highly recommended across at least 3
out of 5 categories: 5 of 8 gait OMs, 2 of
4 ADL OMs, and 3 of 3 strength OMs.
Eight of 16 participation measures
received a “Recommended” rating, and 1
of 16 participation measures received a
“Highly Recommended” rating. Each OM
with the ICF domains and the final rat-
ings across all 8 recommendation catego-
ries are listed in the eTable.

Dissemination of the SCITF’s recommen-
dations was initiated through live presen-
tation of results at the 2013 CSM in San
Diego. Further dissemination of these
results is ongoing through online
resources and presentations. The EDGE
forms and summaries of final recommen-
dations were posted on the Neurology
Section’s website, and these pages have
subsequently been widely viewed. In its
first 6 months (April–September 2013),
the SCI EDGE webpage received an aver-
age of 537 views per month, for a total of
4,296 views during this time.
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The SCITF recommendations and
updates to RMD summaries were pro-
vided to the RMD in November and
December of 2012. Unfortunately, it is
not possible to determine how often
SCITF reviews were reviewed on the
RMD website because several of the mea-
sures reviewed for SCI (eg, BBS) also are
used across different conditions. How-
ever, the SCI-specific measures on RMD
were all created or reviewed by the
SCITF. The SCITF examined RMD page
views for the 6 highest-rated SCI-specific
measures and noted a steady increase
from 2013 to 2014. These measures
received a rating of “Recommended” or
“Highly Recommended” in at least 3 of 5
categories: (1) CUE, (2) GRASSP, (3)
International Standards for Neurological
Classification of Spinal Cord Injury
(ISNCSCI), (4) Walking Index for Spinal
Cord Injury (WISCI), (5) Spinal Cord
Independence Measure (SCIM), and (6)
Spinal Cord Injury Functional Ambula-
tion Inventory (SCI-FAI). The RMD web-
pages for these 6 OMs received a total of
922 unique page views in January 2013,
increasing to a total of 1,121 unique page
views in September 2013 and 1,449
unique page views in September 2014.
In addition, the SCITF added 32 new
measures to the RMD. One such measure
is the CUE, which received 59 unique
page views in January 2013, increasing to
103 unique page views in September
2014. These factors combined suggest
that the RMD is an effective dissemina-
tion tool for the SCITF.

Discussion
The documents created by the SCITF
provide a central resource for clinicians,
researchers, and educators to find user-
friendly, comprehensive information
about OMs in people with SCI. By pro-
viding recommendations for which OMs
to use, as well as supporting evidence
that has been summarized from the liter-
ature, barriers such as lack of time,
knowledge, and resources3,4 are
reduced. Effective dissemination of this
information is critical to closing the gap
between current practice and best prac-
tice in this area.

The collaboration between the SCITF
and the RMD resulted in increased acces-
sibility and awareness of this information

to a large and widespread audience. Add-
ing the SCITF’s results to the RMD web-
site resulted in more people accessing
this information than were accessing the
Neurology Section website alone. In
addition, the quality, quantity, and ease
of use of information in the RMD was
improved through: (1) 32 new measure
summaries added to the database via the
SCITF, (2) peer review of existing sum-
maries by the SCITF, and (3) the addition
of easily identifiable recommendations
and ratings for each OM reviewed. Pub-
lishing the results on both the RMD web-
site and the Neurology Section website
has been mutually beneficial for the Neu-
rology Section, the RMD, and the end-
users of this information.

Upon synthesis of the SCITF work, a
number of themes emerged. There were
constructs that the SCITF felt were pri-
orities for measurement in SCI, but that
did not have any OMs receiving “Recom-
mended” or “Highly Recommended” rat-
ings across all categories. In the Body
Structure and Function domain, these
constructs included muscle tone and car-
diovascular function. In the Activity
domain, these constructs included bal-
ance, UE function, and wheelchair skills.
Despite the fact that these constructs are
important in the SCI population,12 they
had limited data that would support
stronger recommendations.

Clinically, it is often helpful to gain infor-
mation about muscle tone and how it
affects the individual and rehabilitation.
Given the overall lack of reliability and
validity of data on measures related to
tone, including spasticity and spasms, in
the SCI population, researchers should
consider the use of quantitative methods
of measurement in the laboratory, as
should clinicians if equipment and time
allow. In the absence of “Highly Recom-
mended” or “Recommended” measures,
as in the area of muscle tone, clinicians
can still select a measure based on infor-
mation that the SCITF has compiled.
Measures receiving a rating of “Not Rec-
ommended” (score of 1) can easily be
eliminated. For selection of OMs that
received a score of 2 related to muscle
tone in patients with SCI, the specific
attributes of each measure in this area
should be compared with patient needs

and factored into clinical decision mak-
ing. The SCITF documents provide short
summaries and benefits of each OM. For
example, the Penn Spasm Frequency
Scale focuses on the patient’s point of
view, the Modified Ashworth Scale may
be used to measure spasticity, and the
Spinal Cord Assessment Tool for Spastic
Reflexes may be used to measure multi-
joint spasms.

Individuals with SCI are at an increased
risk for cardiovascular disease and have
increased levels of inactivity, which can
be addressed through exercise.30 The
SCITF reviewed 2 measures classified
under the construct of cardiovascular
function or aerobic capacity: the Six-
Minute Arm Test (6-MAT) and the Phys-
ical Activity Recall Assessment for People
With Spinal Cord Injury (PARA-SCI).
Although the 6-MAT lacked data on reli-
ability and validity, it was recommended
as reasonable to use as a potential option
to test cardiovascular fitness when more
sophisticated equipment is unavailable.
This measure is a good example of how
clinical decision making enters into the
use of the SCITF recommendations. A
score of 2 on the SCI EDGE recommen-
dations does not mean that the OM
should automatically be dismissed.
Instead, the clinician must decide which
measure would be the best available
option in the absence of measures with
higher ratings. In this case, the 6-MAT is
the best available option for an OM of
cardiovascular function, but clinicians
should proceed with caution as they
interpret the scores. Limitations of the
PARA-SCI included lack of validity of the
measure in its entirety and the inability of
the measure to differentiate among indi-
viduals with SCI who have varying levels
of physical activity.31 In this situation,
the comments on the SCI EDGE docu-
ments and information in the RMD sum-
maries become important in OM selec-
tion. The SCITF process again revealed a
void in an area of measurement for indi-
viduals with SCI and the importance of
clinical decision making when selecting
an OM.

Impaired balance is a significant contrib-
uting factor to decreased mobility follow-
ing SCI.32 Falls occur frequently in indi-
viduals with motor incomplete SCI.33
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Therefore, balance is an important con-
struct for physical therapists to measure
in this population. There were few OMs
for balance that had sufficient psycho-
metrics available in the SCI population to
allow for a “Recommended” or “Highly
Recommended” rating. The BBS is one
measure that has been studied in this
population to measure balance and
received multiple “Recommended” rat-
ings. However, it has been found to have
a ceiling effect in individuals with AIS D
injuries.34 These individuals continue to
be impaired in function, and it would be
helpful to have a psychometrically sound
tool to help capture these impairments
and show change in this higher-
functioning, yet still impaired, group.
Another limitation of the BBS is that it
does not capture balance during gait-
related tasks. The Dynamic Gait Index,
and the Functional Gait Assessment have
been validated in related neurological
populations, but not SCI.35,36 The Spinal
Cord Injury Functional Ambulation Pro-
file (SCI-FAP) is an SCI-specific measure
that incorporates balance and gait
related tasks that received a “Recom-
mended” rating in 2 categories; how-
ever, only the area of chronic SCI has
data available.37 The High Level Mobility
Assessment Tool assesses more complex
skills requiring balance and postural con-
trol that would be applicable to this pop-
ulation, but has not been studied in
SCI.38

In addition to these limitations for high-
level balance measurement, the SCITF
process revealed limitations in measure-
ment of sitting balance. The Modified
Functional Reach Test was the only mea-
sure of sitting balance and received rat-
ing of “Reasonable to Use, but Limited
Study in Target Group” (score of 2).
Overall, the SCI EDGE process revealed a
gap in the area of OMs for the measure-
ment of balance in SCI.

Upper extremity measures specific to
SCI are another area of weakness that
emerged. Recovery of arm and hand
function is a priority in individuals with
tetraplegia.39,40 As more contemporary
approaches for rehabilitation of the arm
and hand in SCI emerge, the need for
sound measures becomes even more
essential. The GRASSP and CUE are cur-

rently 2 options that clinicians and
researchers should consider. There are
other UE measures that may be useful in
the SCI population, but SCI-specific evi-
dence is lacking, and the SCITF was
unable to recommend those measures.
For example, despite the use of the
Action Research Arm Test (ARAT)
reported in the SCI intervention research
literature, the SCITF found no studies
investigating its psychometric properties
in people with SCI. Therefore, this mea-
sure could not receive a score higher
than 2, despite its widely accepted use in
the stroke population.10 It would be ben-
eficial for future research to focus on
measures such as the ARAT to ensure
that clinicians and researchers can per-
form valid and reliable assessments of
UE functioning in individuals with
tetraplegia.

Gaining independence with wheelchair
mobility and progressing to more
advanced wheelchair skills are important
for many individuals with SCI.41,42

Although the WST received a “Recom-
mended” rating in one category, indicat-
ing it is the best choice of available mea-
sures, it still lacks the data required to
support a stronger recommendation.
This construct needs more validated
OMs for people with SCI.

The SCITF also found fewer OMs that
could be recommended for people with
acute SCI (0–3 months postinjury). The
SCITF found that this deficiency was pri-
marily due to lack of research in these
measures in acute SCI. In addition, there
were 2 constructs with recommended
OMs for chronic SCI that had none in the
acute SCI category: quality of life and UE
function. Quality of life may be difficult
to assess in people with acute SCI who
are still hospitalized.22 However, many
people with SCI are discharged to the
community while still in the acute phase
of their injuries,43 and it is important that
quality of life be addressed in this popu-
lation.22 Without a recommended OM
for this area, the ability to measure,
understand, and improve quality of life in
the acute phase after SCI is limited.
Upper extremity function is another crit-
ical area for measurement in any stage
after a cervical SCI, including the acute
stage. Although there were 2 measures

that could be recommended in the
chronic SCI category, there were none in
the acute SCI category. These gaps rep-
resent 2 critical areas of measurement
that need further research and develop-
ment in order to advance SCI
rehabilitation.

There also were constructs that were
well represented by the list of the
SCITF’s “Recommended” and “Highly
Recommended” measures. In the Body
Structure and Function domain of the
ICF, strength/motor function had 3 “Rec-
ommended” and “Highly Recom-
mended” measures: the International
Standards for Neurological Classification
of Spinal Cord Injury (ISNCSCI), hand-
held myometry, and manual muscle
tests. The ISNCSCI and handheld myom-
etry were a given a rating of “Highly
Recommended” and, therefore, by defi-
nition of the rating scale, have excellent
reliability, validity, and data to guide
interpretation. Strength is an important
contributor to walking ability for people
with SCI,44 and strength and sensation as
measured by the ISNCSCI are useful in
determining prognosis for the recovery
of walking after SCI.45 Therefore, having
excellent measures in this area that
include data to guide interpretation are
particularly important.

In the Activity domain, ADLs and gait had
multiple “Recommended” and “Highly
Recommended” measures. The Func-
tional Independence Measure and the
SCIM measure ADLs, have a large set of
psychometric data available, and
received a rating of “Recommended” in
all categories. Gait was particularly well
represented, with 5 measures that
included SCI-specific reliability and valid-
ity and data to guide interpretation:
10-Meter Walk Test, Six-Minute Walk
Test, SCI-FAI, Timed “Up & Go” Test
(TUG), and WISCI. The breadth of these
measures allows various aspects of walk-
ing to be tested as well: walking speed
(10-Meter Walk Test, Six-Minute Walk
Test, TUG, and SCI-FAI), walking endur-
ance (Six-Minute Walk Test, SCI-FAI),
equipment used with walking (WISCI,
SCI-FAI), independence with walking
(WISCI), and gait deviations (SCI-FAI). In
cases where there are multiple “Recom-
mended” and “Highly Recommended”
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OMs for the same construct, the SCITF
documents can assist in determining
which OMs to use based on ratings and
specific attributes of these constructs
that they want to measure.

In the Participation domain, all measures
that achieved a “Recommended” or
“Highly Recommended” rating in at least
3 of the 5 categories were patient-
reported outcomes measuring domains
of quality of life, community function,
health and wellness, and environmental
factors. These measures had extensive
psychometric data available in the
chronic SCI population. In the acute SCI
population, however, only one of these
measures (the Needs Assessment Check-
list [NAC]) could be recommended
based on the available research litera-
ture. Only 2 of these measures (NAC,
Sickness Impact Profile) could be recom-
mended for use in the subacute SCI pop-
ulation. Therefore, many of the
Participation-level OMs are most appro-
priate to be used in the chronic SCI pop-
ulation. In addition, limited psychomet-
ric data were available for interpreting
change in these measures. Therefore,
although the number of OMs available
with a “Recommended” rating is rela-
tively large, there are still limitations in
their clinical usefulness. Based on avail-
able research, these measures are able to
accurately measure the intended con-
struct in people with chronic SCI. How-
ever, when using them to measure
improvement or decline, it is unclear
how much change is required to repre-
sent true or meaningful change and
whether these measures capture the
types of changes that our patients typi-
cally make in rehabilitation. The collec-
tive experience of SCITF members was
that these measures are not widely used
in clinical practice, and these limitations
may provide at least part of the explana-
tion for why. Another explanation is that
clinicians are less familiar with these
measures or how to implement them.
The EDGE process has aimed to reduce
the knowledge gap related to Participa-
tion measures by providing clinicians
with information about measures to use
with their patients. Although more
research is needed to better guide how
to interpret change in these measures,

the Participation level of function is still
an important area to measure in SCI.

The SCITF’s recommendations also were
developed to guide researchers in choos-
ing appropriate OMs for studies in the
area of SCI rehabilitation. Using a limited
set of high-quality OMs for research stud-
ies will help to: (1) increase the quality of
research results, (2) improve the ability
to compare results among studies, and
(3) improve translation of research
results to the clinic by making it more
feasible for clinicians to compare results
of interventions they implement with
what is reported in the literature. The
SCITF created a list of recommended
OMs for use in research to improve all of
these areas. Recommendations were
made based on the psychometric data
available for the OM and the strength of
other OMs measuring the same con-
struct, with less concern for clinical util-
ity. For instance, the WST was recom-
mended for research despite receiving a
score of 2 in 4 out of 5 categories.
Although the amount of psychometric
data available for the WST was lacking
(which limited its rating to a score of 2 in
4 of 5 categories), this was the best avail-
able to measure this construct, which
made the WST most appropriate to rec-
ommend for research.

Limitations
A limitation to this process for consensus
is that it does not include a true system-
atic analysis or meta-analysis review to
assign a rating. However, the SCITF did
conduct extensive literature reviews of
each OM and utilized specific criteria in
order to inform group members and sup-
port knowledgeable decision making
during the modified Delphi process.
Additionally, use of the modified Delphi
process allowed for consideration of
ambiguous results of the literature
review in making recommendations (for
instance, determining clinical utility of a
measure that takes more time to admin-
ister or has a financial cost for use).

There are challenges related to ongoing
implementation of these recommenda-
tions. First, more research on OMs is con-
stantly being generated. The information
compiled by the SCITF was current as of
2012. There is currently not a system in

place to update the information from all
of the EDGE groups. However, the Neu-
rology Section is currently considering
plans to implement a system to keep
EDGE results updated. Second, there is a
need to streamline the results in order to
maximize usability. As more EDGE
groups for different diagnoses generate
more recommendations, the abundance
of information may become overwhelm-
ing for users. For clinical recommenda-
tions, a total of 63 OMs were reviewed,
including 25 OMs that were specific to
SCI. For entry-level education, the SCITF
made an effort to be highly selective in
choosing recommended OMs. However,
there are still 9 OMs that were recom-
mended for students to learn to adminis-
ter and an additional 14 OMs for expo-
sure during entry-level education.
Although most of these OMs are not spe-
cific to SCI and, therefore, can be useful
in multiple diagnoses, the number of
OMs to be taught in entry-level education
is high when taking all of the EDGE
groups into account. For clinicians and
students managing a varied caseload,
navigating through all 6 EDGE group rec-
ommendations may be a barrier for trans-
lation into clinical practice. Therefore,
the development of recommendations
for OM use in a general neurologic pop-
ulation may be appropriate in order to
facilitate consistent and effective carry-
over into the clinic. Clinical practice
guidelines to address this issue are cur-
rently in development through the EDGE
Task Force.46

Conclusion
The SCITF reviewed 63 SCI OMs and
made recommendations for use in clini-
cal practice using a 4-point scale that was
based on strength of psychometric prop-
erties and clinical utility. Additional rec-
ommendations (yes/no) were made for
entry-level education and research. The
recommendations provided by the SCITF
can enhance clinical practice, research,
and delivery of entry-level education by
providing an efficient way to obtain
information; provide options for OMs
that are clinically feasible, psychometri-
cally sound, relevant, and meaningful for
individuals with SCI; and help guide
intervention. Clinicians can use these
recommendations to make sound clinical
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decisions that are guided by effective
measurement to enhance patient care.
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Appendix.
Spinal Cord Injury Evaluation Database to Guide Effectiveness (EDGE) Forma

Instrument name: Walking Index for Spinal Cord Injury (WISCI, WISCI II)

Reviewers:

Primary: Jennifer H. Kahn, PT, DPT, NCS
Secondary: Candy Tefertiller, PT, DPT, ATP, NCS

Date of review: 4/18/12

ICF domain (check all that apply):
_____ Body function/structure ______________X___________ Activity _____ Participation

Construct/s measured (check all that apply):

Body structure and Function Activity Participation

___Aerobic capacity/endurance
___Cardiovascular/pulmonary status
___Coordination (nonequilibrium)
___Motor function/strength
___Muscle tone (spasticity, spasms)
___Pain
___Range of motion
___Somatosensation
___Other:

___Activities of daily living
___Balance/falls
___Bed mobility
X Gait (include stairs)

___High-level mobility
___Transfers
___Upper extremity function
___Wheelchair mobility/skills
___Other:

___Community function
___Domestic life
___Health and wellness
___Leisure/recreational activities
___Quality of life
___Reintegration to community
___Self-care
___Social function
___Work
___Other:

(Continued)
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Appendix.
Continued

Recommendation Categories

Category 1–Acuity 4 3 2 1 Comments

Acute (0–3 mo) X

Subacute (3–6 mo) X In a subgroup of patients with higher-level walking ability early
postinjury, the WISCI may be less sensitive to change after 3 mo, while
the 10-Meter Walk Test and Six-Minute Walk Test will continue to detect
change in walking ability. However, the WISCI II has been shown to
maintain its concurrent validity with walking speed and Six-Minute Walk
Test up to 12 mo.

Chronic �6 mo) X

Overall
Comments:

In those with higher walking ability, the WISCI II is less sensitive to change than the 10-Meter Walk Test or Six-
Minute Walk Test; however, it considers assistive devices and bracing and, therefore, is a recommended
complement to the timed tests.

In chronic SCI, a difference of 1 WISCI II level is considered a “real” difference.

Category 2–Complete vs
Incomplete 4 3 2 1 Comments

Motor Complete (AIS A and B) X Data collected reflect sampling of
individuals who are AIS A or B and
ambulatory.

Motor Incomplete (AIS C
and D)

X Ceiling effect in individuals with AIS D.

Decreased validity in lower functioning
individuals (correlations with timed
walking tests), but more sensitive to
change in lower functioning individuals.

Overall Comments: See above comments. Recommend using with the 10-Meter Walk Test. Be cautious of ceiling effects in
individuals with AIS D. Maximum WISCI shown to be higher than self-selected WISCI; gait speed lower for the
maximum WISCI vs self-selected WISCI (Kim 2007)

Entry-Level Criteria
Students should learn to

administer tool

Students should be
exposed to tool (eg, to

read literature) Comments

Should this tool be required
for entry-level curricula,
specific to SCI content?

YES NO
X

YES
X

NO The WISCI is widely reported in SCI
literature, and students should encounter
the measure during their entry-level
education.

Research Use Comment

Is this tool appropriate for use
in intervention research
studies?

YES
X

NO This tool was primarily designed for use
in clinical trials. It can show change, but
it can also serve to categorize or classify
participants.

Additional information on this measure can be found on the Rehabilitation Measures Database at: Walking Index for Spinal Cord Injury (WISCI,
WISCI II). Reprinted with permission of the Academy of Neurologic Physical Therapy.
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