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Background: Use of outcome measures (OMs) in adult neurologic 
physical therapy is essential for monitoring changes in a patient’s status 
over time, quantifying observations and patient-reported function, en-
hancing communication, and increasing the efficiency of patient care. 
OMs also provide a mechanism to compare patient and organizational 
outcomes, examine intervention effectiveness, and generate new knowl-
edge. This clinical practice guideline (CPG) examined the literature 
related to OMs of balance, gait, transfers, and patient-stated goals to 
identify a core set of OMs for use across adults with neurologic condi-
tions and practice settings.
Methods: To determine the scope of this CPG, surveys were conducted 
to assess the needs and priorities of consumers and physical therapists. 
OMs were identified through recommendations of the Academy of 
Neurologic Physical Therapy’s Evidence Database to Guide Effective-
ness task forces. A systematic review of the literature on the OMs was 
conducted and additional OMs were identified; the literature search 
was repeated on these measures. Articles meeting the inclusion criteria 
were critically appraised by 2 reviewers using a modified version of the  
COnsensus-based Standards for the selection of health Measurement 
INstruments. (COSMIN) checklist. Methodological quality and the 
strength of statistical results were determined. To be recommended for 
the core set, the OMs needed to demonstrate excellent psychometric 
properties in high-quality studies across neurologic conditions.
Results/Discussion: Based on survey results, the CPG focuses on OMs 
that have acceptable clinical utility and can be used to assess change 
over time in a patient’s balance, gait, transfers, and patient-stated goals. 
Strong, level I evidence supports the use of the Berg Balance Scale to 
assess changes in static and dynamic sitting and standing balance and 
the Activities-specific Balance Confidence Scale to assess changes in 
balance confidence. Strong to moderate evidence supports the use of 
the Functional Gait Assessment to assess changes in dynamic balance 
while walking, the 10 meter Walk Test to assess changes in gait speed, 
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and the 6-Minute Walk Test to assess changes in walking distance. Best 
practice evidence supports the use of the 5 Times Sit-to-Stand to assess 
sit to standing transfers. Evidence was insuffi cient to support use of a 
specifi c OM to assess patient-stated goals across adult neurologic condi-
tions. Physical therapists should discuss the OM results with patients and 
collaboratively decide how the results should inform the plan of care.
Disclaimer: The recommendations included in this CPG are intended 
as a guide for clinicians, patients, educators, and researchers to improve 
rehabilitation care and its impact on adults with neurologic conditions. 
The contents of this CPG were developed with support from the APTA 
and the Academy of Neurologic Physical Therapy (ANPT). The Guide-
line Development Group (GDG) used a rigorous review process and 
was able to freely express its fi ndings and recommendations without 
infl uence from the APTA or the ANPT. The authors declare no compet-
ing interest.
Video Abstract available for more insights from the authors (see Vid-
eo, Supplemental Digital Content 1, available at: http://links.lww.com/
JNPT/A214).
Key words: gait disorders, human movement system, nervous system 
diseases, neurodegenerative diseases, neurologic, neurologic examina-
tion, neurologic rehabilitation, outcome and process assessment (health 
care), outcome assessment (health care), patient care planning, patient 
outcome assessment, postural balance, practice guideline, psychomet-
rics, reproducibility of results

A grant from the American Physical Therapy Associa-
tion supported the development of this clinical practice 
guideline.

Work stemming from the CPG has been presented at the 
APTA Combined Sections Meetings in 2015, 2016, and 
2017; the IV STEP conference in 2016; American Col-
lege of Rehabilitation Medicine Conference in 2016; and 
the Missouri PT Association Conference in 2016.

Dr Moore was the Director of the Rehabilitation Mea-
sures database (www.rehabmeasures.org) and has 
presented on measurement-related topics at many profes-
sional conferences. Dr Potter’s involvement as a member 
of the CPG workgroup has included a variety of presenta-
tions at the APTA Combined Sections Meeting, IV STEP, 
and the Missouri PT Association Spring Conference. Dr 
Blankshain’s role as a graduate assistant was to perform 
administrative and organizational duties for the develop-
ment of the CPG. Dr Blankshain assisted in presenting 
information at CSM. Dr Kaplan’s role as a methods 
consultant was limited to the beginning phases of the 
guideline development process. Her later participation as 
an author was not fi nancially supported, and she did not 
participate in the choice of measures or the appraisal of 
literature. Ms O’Dwyer’s participation as an author was 

not fi nancially supported. Dr Sullivan has presented on 
Outcome Measurement for the ANPT, Neuro Recovery 
Network, and Rock Mountain University of Health Pro-
fessions. All authors reviewed the CPG manuscript.

Supplemental digital content is available for this article. 
Direct URL citation appears in the printed text and is 
provided in the HTML and PDF versions of this article 
on the journal’s Web site (www.jnpt.org).

This is an open-access article distributed under the terms 
of the Creative Commons Attribution-Non Commercial-
No Derivatives License 4.0 (CCBY-NC-ND), where it is 
permissible to download and share the work provided it is 
properly cited. The work cannot be changed in any way or 
used commercially without permission from the journal.

Correspondence: Kirsten Potter, PT, DPT, MS, Department 
of Physical Therapy Education, Rockhurst University, 
Kansas City, MO 64110 (Kirsten.Potter@rockhurst.edu).

©2018 The Authors. Published by Wolters Kluwer 
Health, Inc. on behalf of Academy of Neurologic Physi-
cal Therapy, APTA

This CPG is registered with Prospero 
(# CRD42015026608).

REVIEWERS:
Elizabeth Anderl, PT, DPT; 
Mary Beveridge; 
Maggie Bland, PT, DPT, NCS, MSCI; 
Rebecca Craik, PT, PhD, FAPTA; 
Beth Crowner, PT, DPT, MPPA, NCS; 
Linda Csiza, PT, DSc, NCS; 
Vanina Dal Bello-Haas, PT, PhD; 
Megan Eikenberry, PT, DPT, NCS; 
Edelle Field-Fote, PT, PhD, FAPTA; 
George Fulk, PT, PhD; 
Timothy Hanke, PT, PhD; 
Carey Holleran, PT, MPT, DHS, NCS; 
Catherine Lang, PT, PhD; 
Arlene McCarthy, PT, DPT, MS, NCS; 
Genevieve Olivier, PT, DPT, NCS; 
Miriam Rafferty, PT, DPT, PhD, NCS; 
Teresa Rice, PT, MPH, NCS; 
Regi Robnett, OTR/L, PhD; 
Wendy Romney PT, DPT, NCS; 
Amelia Siles, PT, DPT, NCS; 
Irene Ward, PT, DPT, NCS; 
Vanessa Warner, PT, DPT, NCS; 
Kelly Westlake, PT, PhD; and 
Hallie Zelenik, PT, DPT.

JNPT-D-17-00190.indd   175JNPT-D-17-00190.indd   175 15/06/18   9:56 PM15/06/18   9:56 PM

http://links.lww.com/JNPT/A214


JNPT • Volume 42, July 2018

176		  ©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA

INTRODUCTION AND METHODS

Levels of Evidence and Grades of Recommendations................................................. 178

Summary of Action Statements................................................................................... 179

Introduction.................................................................................................................. 181

Methods........................................................................................................................ 182

OUTCOME MEASURE RECOMMENDATIONS

The Core Set of Outcome Measures for Neurologic Physical Therapy....................... 191

Action Statement 1: Static and Dynamic Sitting and Standing Balance Assessment.... 191

Action Statement 2: Walking Balance Assessment...................................................... 195

Action Statement 3: Balance Confidence Assessment................................................. 197

Action Statement 4: Walking Speed Assessment......................................................... 199

Action Statement 5: Walking Distance Assessment.................................................... 203

Action Statement 6: Transfer Assessment.................................................................... 207

Action Statement 7: Documentation of Patient Goals................................................. 208

Action Statement 8: Use of the Core Set of Outcome Measures................................. 209

Action Statement 9: Discuss Outcome Measure Results and Use  

Collaborative/Shared Decision-Making With Patients................................................ 211

Guideline Implementation Recommendations............................................................. 212

Summary of Research Recommendations................................................................... 215

ACKNOWLEDGMENTS AND REFERENCES

Acknowledgments........................................................................................................ 217

References.................................................................................................................... 217

TABLES

Table 1: Levels of Evidence......................................................................................... 178

Table 2: Grades of Recommendations......................................................................... 178

Table 3: Outline of the CPG Process........................................................................... 183

Table 4: Inclusion and Exclusion Criteria for Article Review..................................... 187

TABLE OF CONTENTS

JNPT-D-17-00190.indd   176 09/06/18   2:22 PM



©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA	 177

JNPT • Volume 42, July 2018	 A Core Set of OMs for Adults With Neurologic Conditions Undergoing Rehabilitation

Table 5: COSMIN Ratings for Strength of Statistics................................................... 189

Table 6: Process Used to Make Recommendations..................................................... 190

Table 7: Evidence Table, Berg Balance Scale.............................................................. 192

Table 8: Evidence Table, Functional Gait Assessment................................................. 196

Table 9: Evidence Table, Activities-specific Balance Confidence............................... 198

Table 10: Evidence Table, 10 meter Walk Test............................................................. 201

Table 11: Evidence Table, 6-Minute Walk Test............................................................ 205

Table 12: Evidence Table, 5 Times Sit-to-Stand.......................................................... 208

JNPT-D-17-00190.indd   177 09/06/18   2:22 PM



JNPT • Volume 42, July 2018

178		  ©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA

LEVELS OF EVIDENCE AND GRADE OF RECOMMENDATIONS

This clinical practice guideline (CPG) is intended to be a 
guide for rehabilitation management of adults with neu-
rologic conditions and to inform outcome measurement 
research. The CPG applies to all adult patients with neuro-
logic conditions, including those with acute (ie, <6 months 
since onset/diagnosis), chronic stable (ie, >6 months since 
onset/diagnosis, but not expected to worsen with time), and 
chronic progressive (ie, > 6 months since onset/diagnosis, 
but with the potential to experience additional symptoms or 
functional changes). Clinicians and organizations should in-
terpret these recommendations in the context of the patient’s 
situation, clinical practice, and potential for harm. The meth-
odology used in this CPG, including the critical appraisal 
and assignment of levels of evidence and strength of the 
recommendations, was derived from the COnsensus-based 
Standards for the selection of health Measurement INstru-
ments (COSMIN) checklist,1-5 recommendations from the 
APTA, and is in accordance with internationally accepted 
methodologies for evidence-based practice. This CPG is or-
ganized to present the level of evidence definitions and the 
grades of recommendations (Tables 1 and 2, respectively), 
clear and implementable recommendations in the form of 
9 action statements, an introduction and description of the 
need for this CPG, and a standardized profile for each action 

statement that meets the Institute of Medicine’s criteria for 
transparency of the CPG.6 The 9 action statements include 
recommendations for the core set of measures, use of the 
core set, and collaborative decision-making. Research rec-
ommendations are included in the action statement profiles 
and summarized at the end of the CPG.

Each article included in this CPG was appraised by 2 
reviewers, and assigned a level of evidence by the guideline 
development group (GDG). The grading criteria to deter-
mine the level of evidence that supports the recommenda-
tions are described in Table 1. These criteria, recommended 
by the Academy of Neurologic Physical Therapy (ANPT), 
were modified to accommodate descriptions of studies of 
psychometric properties. Levels I and II differentiate stron-
ger from weaker studies by integrating the quality of the 
research design and/or reporting of the study,7 as well as 
the strength of the psychometric data.8,9 The criteria for the 
grades of recommendation assigned to each action state-
ment are provided in Table 2. The grade reflects the over-
all strength of the evidence available to support the action 
statement. Throughout the CPG, each action statement is 
preceded by a letter grade indicating the strength of the rec-
ommendation, followed by the statement and summary of 
the supporting evidence.

TABLE 1. Levels of Evidence

I Level of evidence rating I: Evidence obtained from at 
least one high-quality (>50% critical appraisal score) 
study of psychometric properties

II Level of evidence rating II: Evidence obtained from 
multiple, lesser quality (<50% critical appraisal 
score) studies of psychometric properties

III Level of evidence rating III: Evidence obtained from 
one lesser quality (<50% critical appraisal score) 
study of psychometric properties

IV Not applicable to studies of psychometric properties 

V Expert opinion (or best practice)

TABLE 2. Grades of Recommendations

GRADE RECOMMENDATION STRENGTH OF RECOMMENDATION

A Strong evidence A preponderance of level I studies, but least 1 level I study directly on the topic supports 
the recommendation

B Moderate evidence A preponderance of level II studies, but at least 1 level II study directly on the topic  
supports the recommendation

C Weak evidence A preponderance of level III studies, but at least 1 level III study directly on the topic  
supports the recommendation

P Practice Best practice based on expert opinion (review papers, white papers, consensus documents) 
developed by various methodologies (e.g., Delphi and RAND) and the clinical experience 
of the guideline development group

R Research An absence of research on the topic, or conclusions from existing studies on the topic are 
in disagreement
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SUMMARY OF ACTION STATEMENTS

A.  Action Statement 1: STATIC AND DYNAMIC SIT-
TING AND STANDING BALANCE ASSESSMENT. 
Clinicians should use the Berg Balance Scale (BBS) for 
adults with neurologic conditions who have goals to im-
prove static and dynamic sitting and standing balance and 
have the capacity to change in this area. The BBS should be 
administered under the same test conditions using the proto-
col recommended by the CPG Knowledge Translation (KT) 
Committee at admission, and discharge, and when feasible, 
between these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

B.  Action Statement 2: WALKING BALANCE ASSESS-
MENT. Clinicians should use the Functional Gait Assess-
ment (FGA) for adults with neurologic conditions who have 
goals to improve balance while walking and have the capacity 
to change in this area. The FGA should be administered un-
der the same test conditions using the protocol recommended 
by the CPG KT Committee at admission, and discharge, and 
when feasible, between these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: moderate

A.  Action Statement 3: BALANCE CONFIDENCE AS-
SESSMENT. Clinicians should use the Activities-specific 
Balance Confidence (ABC) Scale to assess self-reported 
changes in balance confidence in adults with neurologic 
conditions who have goals and the capacity to change in this 
area. The ABC should be administered under the same test 
conditions using the protocol recommended by the CPG KT 
Committee at admission, discharge, and, when feasible, be-
tween these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

B.  Action Statement 4: WALKING SPEED ASSESS-
MENT. Clinicians should use the 10 meter Walk Test (10mWT) 
for adults with neurologic conditions who have goals to im-
prove walking speed and have the capacity to change in this 
area. The 10mWT should be administered (per the protocol by 
Steffen and Seney,10 as adapted by the CPG KT Committee) 
under the same test conditions at admission, and discharge, 
and when feasible, between these periods for patients with:

	 •	 Acute conditions: Evidence quality: V; recommenda-
tion strength: best practice

	 •	 Chronic stable conditions: Evidence quality: I; recom-
mendation strength: strong

	 •	 Chronic progressive conditions: Evidence quality: I; 
recommendation strength: strong

B.  Action Statement 5: WALKING DISTANCE AS-
SESSMENT. Clinicians should use the 6-Minute Walk Test 
(6MWT) for adults with neurologic conditions who have 
goals to improve walking distance and the capacity to change 
in this area. The 6MWT should be administered (per the 
Quinn et al protocol,11 as adapted by the CPG KT Committee) 
under the same test conditions at admission, and discharge, 
and when feasible, between these periods for patients with:
	 •	 Acute conditions: Evidence quality: V; recommenda-

tion strength: best practice
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: moderate
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

P.  Action Statement 6: TRANSFER ASSESSMENT. Cli-
nicians should document the transfer ability of adults with 
neurologic conditions who have goals to improve transfers 
and have the capacity to change. Documentation should 
include the type of transfer, level of required assistance, 
equipment or context adaptations, and time to complete. In 
patients who have goals and the capacity to improve sit-to-
stand transfers, the 5 Times Sit-to-Stand (5TSTS) may be 
used. The 5TSTS and documentation of other transfers may 
be administered under the same test conditions using the 
protocol recommended by the CPG KT Committee at admis-
sion, and discharge, and when feasible, between these peri-
ods for adult patients with neurologic conditions (Evidence 
quality: V; recommendation strength: best practice).

P.  Action Statement 7: DOCUMENTATION OF  PA-
TIENT GOALS. Clinicians should document patient-stated 
goals and monitor changes in individuals with neurologic 
conditions, using an outcome measure (OM) such as the 
Goal Attainment Scale (GAS), reporting the task, the per-
formance conditions, and the time to complete or level of in-
dependence desired. Patient goals should be documented at 
least 2 times, at admission and discharge, and, when feasible, 
between these testing periods (Evidence quality: V; recom-
mendation strength: best practice).

B.  Action Statement 8: USE OF THE CORE SET OF 
OUTCOME MEASURES. Clinicians should use and doc-
ument the OMs in the core set to assess changes over time. 
The core set includes the BBS, FGA, ABC, 10mWT, 6MWT, 
and 5TSTS, and the recommended patient goal assessment 
for adults who are undergoing neurologic physical therapy. 
The core set should be administered with patients who have 
goals and the capacity to improve transfers, balance, and/or 
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gait. In cases when a patient cannot complete one or more 
core set OMs (eg, a patient who is unable to walk; thus, can-
not complete the 10mWT or the 6MWT), a score of 0 should 
be documented. The core set should be administered under 
the same test conditions at least 2 times, at admission and 
discharge, and when feasible between these periods (Evi-
dence quality: II; recommendation strength: moderate).

P. Action Statement 9: DISCUSS OUTCOME MEA-
SURE RESULTS AND USE COLLABORATIVE/
SHARED DECISION-MAKING WITH PATIENTS. Cli-
nicians should discuss the purpose of OMs, OM results, and 
how these results influence treatment options with patients 

undergoing neurologic physical therapy. Collaboratively, the 
clinician and the patient should decide how these data should 
inform the plan of care (Evidence quality: V; recommenda-
tion strength: best practice).

These guidelines were issued in 2018 based on the scientific 
literature published before March 2016. These guidelines 
will be considered for review by 2023, or sooner if new evi-
dence becomes available. The ANPT will oversee the pro-
cess and methodology for updating the CPG. The GDG will 
work collaboratively with the ANPT Evidence-Based Guide-
line Committee. Any updates to the guidelines in the interim 
period will be noted on the ANPT Web site.
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INTRODUCTION

Purpose of Clinical Practice Guidelines
The APTA and the ANPT support the use of CPGs, as they 
provide therapists with evidence-based recommendations 
to guide clinical decision-making.12 This CPG pertains to 
the examination of patients with neurologic conditions. 
Per the Guide to Physical Therapist Practice,13 the physi-
cal therapy examination consists of 3 components: history, 
systems review, and tests and measures. Using standard-
ized tests and measures is recommended, and selection of 
these measures is informed by their psychometric proper-
ties and clinical utility. Standardized tests and measures 
may be used to predict and diagnose, discriminate, and 
assess changes over time. Measuring outcomes is also 
emphasized in the Guide to Physical Therapist Practice.13 
The term “outcome measure” is used to refer to a stan-
dardized test or measure that is used to monitor changes 
in a specific construct (eg, gait function) during an episode 
of care. Various terms are used in the literature related to 
OMs, including standardized assessments, instruments, 
and tools. OMs exist and can be used for assessment at 
any level of the International Classification of Function, 
Disability, and Health (ICF),14 including body function 
and structure, activity, and participation. The focus of this 
CPG is to describe evidence that supports the use of spe-
cific standardized measures (both performance-based and 
self/patient-reported),15,16 and the term “OM” is used to 
describe these measures. Furthermore, this CPG identifies 
gaps in the research related to OMs that may be used in 
adult neurologic rehabilitation.

The recommendations presented in this CPG follow the 
efforts of the ANPT to develop measurement recommenda-
tions as part of the Evidence Database to Guide Effective-
ness (EDGE) initiative. From 2009 to 2015, 6 ANPT EDGE 
task forces identified standardized tests and measures, in-
cluding OMs, for use in several patient populations (stroke, 
multiple sclerosis, Parkinson disease, traumatic brain injury, 
spinal cord injury, and vestibular dysfunction). These task 
forces aimed to enhance the quality of care and decrease 
unwarranted variation in practice by recommending stan-
dardized tests and measures for each condition. The EDGE 
process included a literature review, and a synthesis of psy-
chometric properties and clinical utility data. Using a modi-
fied Delphi process, recommendations were made for the 
use of 243 standardized measures in clinical practice, edu-
cation, and research. Each task force developed recommen-
dations for specific patient subgroups (eg, acute, subacute, 
and chronic stroke) and across a variety of health care set-
tings.17-21 This work may have enhanced the quality of reha-
bilitation by providing clinicians with a substantial amount 
of summarized information for each OM for the target pa-
tient population. However, due to the large number of OMs 
reviewed and recommended, it is unlikely that the goal of 
decreasing unwarranted variation in practice was achieved. 
Furthermore, the recommendations provided by each task 
force were focused on specific patient populations and not 
intended for use across all populations of patients with neu-
rologic conditions.

Background and Need for a Core Set of OMs
In 2012, the Institute of Medicine recommended that health 
care organizations build a learning health system that col-
lects and analyzes standardized measurement data in clini-
cal practice to measure patients’ perspectives, improve care 
delivery, increase transparency of outcomes, link clinicians’ 
performance to patient outcomes and internal and exter-
nal benchmarks, manage patient care, improve processes, 
strengthen public health, and generate knowledge.22 The core 
set of OMs recommended in this CPG provides a first and 
necessary step toward achieving the learning health system 
vision in neurologic physical therapy. Using OMs through-
out a patient’s episode of care is considered good clinical 
practice23 and may enhance care by contributing to a more 
thorough examination and tailored care plan.24 OMs can be 
used to monitor changes in a patient’s status over time, quan-
tify observations and patient-reported function over time, 
enhance communication between care settings,15,16 and in-
crease the efficiency of the delivery of patient care.25 OMs 
can also help managers measure costs,26 identify “at-risk” 
patients,27 enhance reimbursement,28 and compare outcomes 
among clinicians and settings.27 Use of a common set of 
OMs promotes best practice by allowing direct comparisons 
of outcomes associated with different interventions.29 Wide-
spread adoption of a core set of OMs across clinical settings 
would support the Institute of Medicine recommendations, 
and may enable robust data collection efforts to rapidly ad-
vance clinical practice through the development of practice-
based evidence.30

Despite reports describing the benefits of routine use 
of OMs, they are inconsistently used in rehabilitation.23,24,31 
Reported barriers include time, available equipment, per-
ceptions of patient burden, clinician attitude/knowledge/
skill, lack of financial compensation, and poor availability 
of measures.24,32-36 Current practice is characterized by great 
variation in the use of OMs, few mandates for the use of spe-
cific OMs, and a lack of recommendations for a core set of 
OMs across neurologic conditions. With the exception of the 
Functional Independence Measure, which is required in in-
patient rehabilitation, no measure (or group of measures) is 
required for all patients with neurologic conditions receiving 
physical therapy. Yet, the Centers for Medicare & Medicaid 
Services (CMS) now requires the use of objective measures 
of function in outpatient physical therapy practice.37 The 
APTA, through PTNow, has identified multiple OMs that 
can be used to meet the requirements set by CMS.38 Howev-
er, to date, a core set of OMs has not been identified for use 
in neurologic physical therapy practice; thus, the primary 
purpose of this CPG is to identify a core set of OMs for use 
with adults who have neurologic conditions.

Scope
This CPG aims to standardize practice by providing reha-
bilitation clinicians with recommendations for a core set of 
OMs for adults with neurologic conditions that should be 
routinely used in all settings. Based on input provided by 
physical therapists (PTs) and consumers of physical therapy, 
the core set focuses on the highest priority constructs of bal-
ance, gait, transfers, and patient-stated goals. Use of the core 
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set should increase standardization of OM selection and ad-
ministration and provide the ability to measure changes in a 
patient’s status over time. In addition, greater standardization 
of OMs should enhance effective communication among 
providers and with patients/caregivers, facilitate intervention 
effectiveness analysis and programmatic assessment within 
and among facilities, and may improve reimbursement.
This CPG focuses on adult patients (older than 18 years), of 
either sex, who are undergoing physical therapy services for 
treatment of a neurologic condition (eg, an injury or disease 
to the central or peripheral nervous system). The CPG action 
statements apply:
	 •	 When examining balance, gait, transfers, and when set-

ting patient goals.
	 •	 In all health care settings or contexts, across the contin-

uum of care settings, including but not limited to acute 
care hospitals, inpatient and outpatient rehabilitation, 
skilled nursing facilities, and home health care.

The specific goals of this CPG are to:
	 1.	 Standardize the use of a core set of OMs to assess 

changes over time in neurologic physical therapy with-
in and among facilities.

	 2.	 Facilitate comparison of outcomes across interven-
tions, providers, and patients within and among di-
agnostic groups through the use of a common set of 
measures.

	 3.	 Facilitate the development of practice-based evidence 
by standardizing the use of OMs for patients with neu-
rologic conditions to enable the creation and analysis 
of large data sets.

	 4.	 Improve quality of care by standardizing data elements 
to answer important clinical questions (eg, identifica-
tion of treatment responders vs nonresponders).

	 5.	 Ensure systematic and standardized documentation of 
OMs to help justify a patient’s need for therapy and to 
inform policy. Improved documentation of OMs could 
be used to clarify and improve policies related to reim-
bursement and access to care.

	 6.	 Identify gaps in the literature related to OMs in adult 
neurologic rehabilitation. This may prompt researchers 
to rigorously study the psychometric properties of un-
tested OMs or develop new measures to meet clinical 
needs.

	 7.	 Enhance the education of future rehabilitation provid-
ers by informing curricular decisions about the core set 
of OMs to include in entry-level and residency physi-
cal therapy education.

Statement of Intent
Primarily intended for application in adult neurologic reha-
bilitation, this CPG may be useful to rehabilitation profes-
sionals including PTs, physical therapist assistants (PTAs), 
occupational therapists, and occupational therapy assistants 
who select and administer OMs; therapeutic recreation 
therapists, physicians, and nurses who are interested in un-
derstanding the use of OMs in rehabilitation; educators who 
make decisions about academic curricula; researchers who 
select or study OMs; regulatory bodies and policy mak-
ers; professional associations (eg, the APTA, APTA Acad-
emies of Neurology and Geriatrics, Canadian Physiotherapy  

Association, and World Confederation of Physical Therapy); 
consumer organizations and associations (eg, the National 
Stroke Association and the Multiple Sclerosis Society); 
health care administrators, and third-party payers. This CPG 
does not serve as a legal standard of care or mandate. It pro-
vides recommendations for the use of a core set of OMs in 
clinical practice, based on a rigorous systematic review and 
critical appraisal process. Adherence to these guidelines 
will not guarantee a positive outcome in care; however, it is 
anticipated that the CPG will improve quality of care when 
implemented. Furthermore, this CPG does not provide a 
comprehensive review of all OMs. Rather it focuses exclu-
sively on OMs in the constructs of balance, gait, transfers, 
and patient-stated goals. The appropriate use of the recom-
mended OMs in clinical practice is ultimately the decision 
of each clinician and patient/significant other. If these OMs 
are not used, the rationale for the use of other OMs should 
be documented. We intend for the OM results to be shared 
with patients and significant others during adult neurologic 
rehabilitation. Collaboratively, clinicians and patients should 
decide how the results should guide the plan of care.

METHODS

The steps outlining the process of review and determination 
of the core set are shown in Table 3. The GDG consisted of 3 
PTs (J.M., K.P., and J.S.) with expertise in outcome measure-
ment. Two of the team leaders (J.S. and K.P.) served as Chair 
of the ANPT’s EDGE task forces for stroke18 and multiple 
sclerosis,17 respectively. The third (J.M.) led the development 
of the Rehabilitation Measures Database39 and has expertise 
in knowledge translation. The GDG proposed the CPG on 
the core set of OMs to the ANPT’s Board of Directors, who 
approved the proposal. The GDG attended the APTA Clini-
cal Practice Guideline Workshop in July 2013 and received 
funding from the APTA in December 2013 to support the 
CPG’s development.

The GDG recruited 2 consultants including a method-
ologist (S.K.) to provide advice on conducting the system-
atic review and writing the CPG, and a psychometrician 
(C.H.C.—see Acknowledgments) to assist with survey 
development, modifying COSMIN to create a critical ap-
praisal tool, and data analysis. A medical reference librar-
ian (L.O.) led the literature search process and assisted 
with writing the CPG. A doctor of physical therapy student 
(K.B.) functioned as a graduate assistant who assisted with 
the development and management of article and data stor-
age systems, coordinated communication between the GDG 
and article reviewers, and assisted with data analysis and 
writing of the CPG.

The GDG also recruited an expert panel consisting of an 
international and diverse group of stakeholders who provid-
ed feedback about the scope, process, and final CPG recom-
mendations. The expert panel, identified in the Acknowledg-
ments, included consumers (ie, patients) who had received 
neurologic physical therapy; PTs (novice and experienced) 
who were members of the ANPT; other rehabilitation pro-
fessionals (neurologists, occupational therapists, speech/lan-
guage pathologists, neuropsychologists); representatives of 
professional associations; health care administrators; journal 
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TABLE 3. Outline of the CPG Process

STEP GENERAL PROCESS SPECIFIC TASKS

1
Team recruitment

Recruitment of consultants, medical librarian, graduate assistant, and expert 
panel members.

2

Identification of CPG scope and 
focus

Development of surveys to identify scope and focus of the CPG; IRB approval 
obtained.

3 Administered surveys to consumers and PTs; analyzed data to determine the 
CPG scope in areas of balance, gait, transfers, and patient-stated goals.

4 Initial identification of OMs  
considered for the CPG

Identification and evaluation of OMs reviewed by the 6 EDGE task forces. The 
measures met the following criteria to be considered for inclusion in the core set: 
(a) received a rating of ≥2 by the EDGE task force(s); (b) generic (eg, not condi-
tion-specific); (c) relevant to the scope of the CPG (balance, gait, transfers, and pa-
tient-stated goals); (d) availability of data in at least 2 neurologic populations; (e) 
able to track patient change over time; (f) high clinical utility (ie, free, <20 min 
to administer, and no specialized equipment); (g) published data on reliability and 
data to assess change (coincided with the literature review, described later).

5

Literature reviews, identification of 
additional OMs, and review of OMs 
for inclusion in the CPG

Literature search for articles pertaining to the OMs reviewed by EDGE task 
force(s) with databases searched from article inception through April 2015. 

6 Title and abstract review. Two members of the GDG reviewed each article (third 
member serving as tie breaker when needed). Inclusion criteria included English 
language, subjects older than 18 years with adult-onset neurologic condition, 
studied reliability and/or psychometric properties that assess change, and sample 
size ≥30 (or power analysis conducted and sample size met).

7 Full-text article review using inclusion criteria described previously. One mem-
ber of the GDG reviewed each article, sorting each into folders in accordance 
with the OM studied (eg, Berg Balance Scale) and the psychometric property 
studied. Inclusion criteria described previously. 

8 Review of literature for newly identified OMs. Literature search for articles 
pertaining to the additional OMs identified with databases searched from article 
inception through April 2015.

9 Title and abstract review of articles pertaining to additional OMs identified; 
process described previously. 

10 Full-text article review of articles pertaining to additional OMs identified;  
process described previously.

11 Final literature search to identify articles published between April 2015 and 
March 2016; articles reviewed using the process described previously.

12 Use and modification of COSMIN to 
rate article methodological quality

COSMIN selected and modified to meet the needs of the CPG and process for 
scoring COSMIN was established.

13

Article reviewer recruitment and 
training

Article reviewers recruited.

14 Online program developed to train article reviewers to use modified COSMIN. 
Each potential reviewer completed the training program and analyzed one article 
using modified COSMIN; those achieving a score of 80% were invited to serve 
as an article reviewer.

15

Critical appraisal of articles

Two reviewers scored each article using modified COSMIN administered via 
SurveyMonkey. 

16 Graduate assistant exported data from SurveyMonkey to Excel spreadsheet and 
compared data from the 2 reviewers. Inconsistencies addressed by initial review-
ers when able; if continued inconsistencies existed, the GDG member solved the 
conflict.

17
Scoring of article methodological 
quality

Scores for each section of COSMIN were calculated. Total article methodologi-
cal score calculated based on lowest section score received for the given article. 
Level I or II article rating determined.

18
Scoring of psychometric properties

COSMIN recommendations for scoring strength of psychometrics adopted and 
used to score reliability and measurement error from each article for each OM. 

(continues )
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editors; and experts in OMs, knowledge translation, policy, 
and reimbursement.

Methods to Determine the CPG Scope
To identify the scope and focus of the CPG, the GDG devel-
oped and administered separate online surveys to consum-
ers of neurologic physical therapy services and to ANPT 
members. Surveys were administered via SurveyMonkey 
and focused on the use of OMs during physical therapy ex-
amination and care. Before dissemination, the surveys were 
approved by the Institutional Review Boards at Northwest-
ern University (Chicago, Illinois) and Rockhurst University 
(Kansas City, Missouri).

Consumer Survey
An invitation to consumers of neurologic physical therapy 
was distributed through the Clinical Neuroscience Re-
search Registry at the Rehabilitation Institute of Chicago 
and Northwestern University, Heartland Chapter of the Na-
tional Parkinson’s Disease Foundation, and the Mid America 
Chapter of the National Multiple Sclerosis Society. Par-
ticipants included individuals with email access who were 
registered in the research and/or email databases of these 
organizations. Approximately 828 people with stroke, 395 
with spinal cord injury (SCI), 11 635 with multiple sclerosis 
(MS), and 2500 with Parkinson disease (PD) received an in-
vitation to participate. The invitation provided a link to the 
survey, and indicated that participation was optional. To be 
eligible, consumer participants were required to have a med-
ically diagnosed neurologic condition, have received physi-
cal therapy services, be 18 years or older, English-speaking, 
and have email access. Participants confirmed that they met 
these inclusion criteria and provided informed consent on 
the first page of the survey.

The 21-item survey included questions pertaining to 
neurologic physical therapy, including the:
	 •	 reason for seeking services;
	 •	 frequency, duration, and setting of services;

	 •	 perceived importance of improving function in various 
areas (eg, gait and decrease fatigue);

	 •	 constructs (eg, balance) examined using tests per-
formed by the PT;

	 •	 formats of tests used in clinical settings (eg, question-
naires and performance tests);

	 •	 frequency and duration of testing;
	 •	 information provided by the PT regarding the purpose 

and results of tests;
	 •	 perceived importance of the tests;
	 •	 recommendations for therapy time that should be dedi-

cated to testing; and
	 •	 satisfaction with services and information received 

about the tests conducted.

Academy of Neurologic Physical Therapy 
Member Survey
Approximately 5000 PT and PTA members of the ANPT 
were invited to participate in the survey. Inclusion criteria 
required that the PT or PTA be licensed, college educated, 
and have email access. A link to the survey was sent via e-
mail through the ANPT’s listserv and electronic newsletter. 
Survey participation was optional and the respondent pro-
vided informed consent prior to survey initiation.

The ANPT member survey included a maximum of 65 
questions; the number and type of questions answered var-
ied by the participant’s responses. Survey logic ensured that 
questions received by each respondent were relevant to the 
individual’s role (eg, clinician or educator/researcher/other). 
The survey consisted of 3 sections: demographic data, a core 
set needs assessment, and use of OMs in practice. Demo-
graphic data included primary and professional roles, experi-
ence (eg, number of years of experience, certifications, and 
training on OMs), APTA and ANPT membership, education, 
primary employment setting, and willingness to use a core set 
of OMs. The core set needs assessment questions captured 
the respondent’s understanding of core sets and their use; im-
portance of having a core set; types of OMs recommended for 

TABLE 3. Outline of the CPG Process (Continued )

STEP GENERAL PROCESS SPECIFIC TASKS

19

Analysis of OM data across articles

The GDG identified process for review of OM data for inclusion in core set and 
set criteria for strong vs moderate recommendations.

20 Combined information from all articles on a given measure, as related to psy-
chometric properties studied, strength of psychometric data, patient population 
studied, and category (acute, chronic stable, and chronic progressive). 

21 Recruitment of KT team KT team recruited.

21 Action statement profile generation Action statements creation using BridgeWiz. 

22 Review of CPG CPG reviewed by ANPT Evidence-Based Documents Advisory Committee 
and CPG Expert Panel, and will be reviewed APTA PTNow using Appraisal 
of Guidelines, Research, and Evaluation (AGREE II) tool.

23 CPG reviewed by KT committee using Guideline Implementability Appraisal 
Tool (GLIA)

24 Public review of the CPG with feedback submitted through SurveyMonkey.

Abbreviations: AGREE, Appraisal of Guidelines for Research and Evaluation; COSMIN, Consensus-based Standards for the Selection of Health Measurement 
Instruments; CPG, clinical practice guideline; EDGE, Evidence Database to Guide Effectiveness; GDG, guideline development group; IRB, institutional review 
board; KT, Knowledge Translation; OM, outcome measure; PT, physical therapist.
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the core set; representation of the ICF domains and specific 
items (eg, aerobic capacity) in the core set; time and money to 
support use of the core set; and benefits and potential impact 
of the core set. Lastly, questions inquired about use of OMs in 
practice. Clinician respondents were asked about current use 
of OMs in practice, whereas the educators, researchers, and 
other respondents (eg, managers) were asked to provide their 
thoughts on what should be measured in practice.

De-identified aggregate data from both surveys were an-
alyzed using descriptive statistics. Data were used to inform 
the scope and focus of the CPG, particularly to identify the 
highest priorities for each sample group.

Survey Results
A total of 518 individuals completed the survey (303 PTs and 
215 consumers). The PT respondents reported their primary 
position as either a clinician (69%) or educator (24%). They 
were experienced, with 45% having greater than 15  years 
of experience and 54% holding American Board of Physi-
cal Therapy Specialties certification. The majority were em-
ployed either in an outpatient (46%) or inpatient rehab set-
ting (28%). The neurologic conditions experienced by the 
consumers included MS (49%), stroke (34%), or SCI (14%). 
Most received outpatient physical therapy (70%), and some 
received services in inpatient rehabilitation (21%).

Survey results showed that 94% of clinicians use OMs 
in clinical practice. The majority reported having 30 to 
60  minutes to conduct examinations at admission (78%), 
interim (53%), and discharge (52%). Almost all (98%) re-
ported that a core set is either essential (65%) or desirable 
(33%), and 91% indicated they were very willing (58%) or 
willing (33%) to incorporate a core set of OMs into practice. 
Regarding the maximum amount of time that should be used 
to administer OMs, the greatest number (43%) answered 15 
to 29 minutes. All stated the core set should include OMs 
related to the ICF domain of activity, with 98% scoring this 
as essential. Clinicians scored the following constructs as es-
sential to include in the core set: balance (98%), gait (95%), 
patient-stated goals (82%), and transfers (81%).

Results from the consumer survey showed that they also 
value the use of tests in their care; 59% scored tests as very 
important and 35% as somewhat important. Of note, con-
sumers identified that they were referred to physical ther-
apy due to walking (83%) and balance difficulties (68%), 
with approximately 90% indicating it was very important to 
improve walking and balance.

Survey results indicated that OMs that assess changes in 
balance and gait are important to both clinicians and consum-
ers and should be included in the core set. In addition, the 
PT survey indicated OMs related to patient-stated goals and 
transfers were also important for inclusion in the core set.

Selection of Measures to Consider for the CPG
Two sets of measures were evaluated for the inclusion in the 
CPG—(1) all measures (n = 243) that had been reviewed 
by the 6 ANPT EDGE task forces,17-21 and (2) new measures 
(n = 67) identified during the literature search—that were 
not originally reviewed by the EDGE task forces and were 
studied in any adult neurologic population. During each 
step of the review process, the GDG reached consensus on 
decisions about measure inclusion. 

 Appendix 1 provides a list of measures reviewed for in-
clusion in the CPG (see Supplemental Digital Content 2,  
Appendix 1, available at: http://links.lww.com/JNPT/A215). 
Details about the literature search are provided in the section 
titled Literature Search.

EDGE-Reviewed Measures
Step 1. Identification of Standardized Measures 
With EDGE Ratings of 2 to 4/4
All 243 standardized measures reviewed by the ANPT 
EDGE task forces were considered for inclusion in the CPG. 
The EDGE task forces used a 1- to 4-point rating scale to 
make recommendations for measures in categories such 
as condition acuity, severity, and site of care.21 A rating of 
“4” indicated that the measure had excellent psychometric 
properties and clinical utility in the target condition; a “1” 
rating indicated poor psychometrics (inadequate reliabil-
ity or validity) or limited clinical utility (extensive testing 
time, unusual or expensive equipment, costs to administer, 
etc).17,18 In step 1, measures that received a “1” rating across 
all categories and EDGE groups were eliminated. A total of 
222 standardized measures were retained.

Step 2. Identification of Generic/Not Condition-
Specific Standardized Measures
To identify measures that could be used across neurologic 
populations, condition-specific measures (eg, Stroke Impact 
Scale) were eliminated. One hundred forty-six of the 222 
standardized measures were retained.

Step 3. Identification of Standardized Measures 
That Address the CPG Target Constructs
The remaining measures were evaluated relative to the con-
structs of balance, gait, transfers, and patient-stated goals. 
A measure was eliminated if fewer than 75% of the items 
or questions assessed these constructs. Fifty-four of the 146 
measures were retained.

Step 4. Identification of Standardized Measures 
Used in 2 or More Neurologic Populations
To identify OMs that were appropriate for use across neu-
rologic conditions, measures were eliminated that did not 
have published psychometric data in at least 2 neurologic 
populations. Forty-one of the 54 standardized measures were 
retained.

Step 5. Identification of Standardized Measures 
That Evaluate Change
Each measure was evaluated to determine whether it could 
be used to demonstrate changes over time. The availability of 
psychometric properties that assess changes (eg, minimum 
detectable change and minimum clinically important differ-
ence) for each measure was ascertained. All 41 standardized 
measures were retained.

Step 6. Identification of Measures With Excellent 
Clinical Utility
Approximately 85% of PT survey respondents indicated that 
45 minutes or less should be spent on OM administration, 
with 63% indicating the maximum time spent on measure 
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administration should be less than 30 minutes. In addition, 
71% indicated the OM should cost $100 or less. Therefore, the 
GDG decided that, to be included, an OM had to be free, require 
equipment commonly available in a clinic, and take 20 minutes 
or less to administer. Thirty-five of the 41 OMs were retained.

Step 7. Identification of Candidate OMs
Step 7 followed a literature search of the 35 OMs that met 
the criteria described in steps 1 through 6. Following the lit-
erature search, title/abstract screening, and full-text review, 
each OM was evaluated to determine whether reliability and 
data to support interpretation of results (eg, minimal detect-
able change [MDC] and minimal clinically important differ-
ence [MCID]) were available in at least one article that met 
inclusion criteria for the CPG. The remaining 16 measures 
and relevant literature proceeded to a critical appraisal with 
data extraction via the modified COSMIN checklist5 by the 
trained reviewer pool.

New Measures
During the initial literature search (including the title/ab-
stract and full-text review), the GDG identified 67 additional 
measures that were not previously reviewed by EDGE. These 
measures were reviewed using the process described in steps 
2 through 7 previously. The measures retained during each 
step are described next.
Step 1: Not applicable because these measures were not 

reviewed by the EDGE task forces.
Step 2: 65 of the 67 new measures were retained; 2 were 

excluded because they were condition-specific.
Step 3: 52 of the 65 measures were retained; 13 were exclud-

ed because fewer than 75% of the test items pertained to 
gait, balance, transfers, and patient-stated goals.

Step 4: 13 of the 52 measures were retained; 39 were ex-
cluded because there were no published data in 2 or more 
neurologic populations.

Step 5: 12 of the 13 measures were retained; 1 was excluded 
because there were no data on psychometric properties 
that indicated the measure could detect changes over 
time.

Step 6: 10 of the 12 measures were retained; 2 were excluded 
because they did not meet the clinical utility criteria.

Step 7: 2 of the 10 measures were retained and relevant lit-
erature proceeded to a full-text review and data extraction 
by the trained reviewer pool using the modified COSMIN 
checklist.5 Eight were eliminated because they lacked 
data demonstrating reliability and supporting interpreta-
tion of the results (eg, MDC and MCID).

Literature Search
A medical librarian (L.O.) collaborated with the GDG to 
develop the search strategies to identify articles related to 
each of the OMs of interest. The study types included meta-
analyses, systematic reviews, and psychometric studies in 
the following databases: PubMed MEDLINE, Embase, Co-
chrane Central Register of Controlled Trials, and CINAHL. 
Search strategies for the Embase, CENTRAL, and CINAHL 
databases were adapted from the PubMed MEDLINE search 
strategy. A validated search filter, developed by COSMIN 
for finding studies on OMs, in conjunction with the search 

strategies in PubMed, was used.40 A validated version of the 
filter was also used for the Embase search (developed by E. 
P. Jansma, Medical Library, VU University, Amsterdam, the 
Netherlands). The search strategy is depicted in Appendix 2 
(see Supplemental Digital Content 3, available at: http://
links.lww.com/JNPT/A216).

The initial searches focused on articles pertaining to the 
EDGE-reviewed OMs and were performed in April 2015, 
October 2015, and December 2015, resulting in a total of 
18 007 articles. All databases were searched back to their in-
ception, and no language or date limits were applied. This 
literature review is depicted in Appendix 2. After duplicates 
were removed, 12 088 articles remained. To be included, the 
study was published in English, studied the English lan-
guage version of the OM, and assessed reliability and or val-
ues support interpretation of the results (eg, standard error 
of measurement [SEM], MDC, and MCID). In accordance 
with COSMIN, the sample size needed to be a minimum of 
30; articles with a sample size less than 30 were acceptable if 
a power analysis was done and the required sample size was 
met. Lastly, study participants needed to be adults (18 years 
or older) with a neurologic condition. Table 4 outlines the 
inclusion and exclusion criteria.

The titles and abstracts of the 12 088 articles were re-
viewed by 2 of 3 GDG members, and reviewer pairs were 
rotated within the GDG. The third member played the role 
of tie breaker where disagreement on an article’s inclusion 
occurred between the 2 initial reviewers. Following the title 
and abstract review, 11 548 articles were excluded. Full-text 
reviews were conducted on the remaining 540 articles; each 
was reviewed by 1 GDG member using the same criteria. A 
second GDG member assessed articles if questions or con-
cerns about an article were identified. Lastly, the graduate 
assistant reviewed the reference lists in each article to iden-
tify any additional relevant articles. None was identified.

Follow-up literature searches using the strategies de-
scribed previously were performed in March 2016 to identify 
any new articles published since April 2015; 403 articles were 
identified after duplicate removal. After title and abstract re-
view, 365 articles were excluded, leaving 38 additional arti-
cles for review. The PRISMA diagram (Figure) illustrates the 
article search processes used; 64 articles were included for 
full-text review (see Supplemental Digital Content 4, Figure, 
available at: http://links.lww.com/JNPT/A218).

Critical Appraisal Tool Development
To determine the methodological quality of the articles, the 
original version of the COSMIN8,9,41,42 was modified (COS-
MIN-M). COSMIN1,3-5 provides a standard for evaluation of 
the study design and statistical analysis of the psychometric 
properties, including sections representing these psychomet-
ric properties: internal consistency, reliability, measurement 
error, content validity, construct validity, structural validity, 
hypothesis-testing, cross-cultural validity, criterion validity, 
responsiveness, and interpretability. During an article review 
using COSMIN-M, only the sections appraising properties 
assessed in the study were completed by reviewers, using a 
dichotomous (eg, yes or no) scale. For example, if a study 
only reported on reliability, reviewers only completed COS-
MIN-M sections on reliability and general methodology. 
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Although the original COSMIN rating scale has been modi-
fied to incorporate a 4-point scale (poor, fair, good, and ex-
cellent), the GDG selected the original version to facilitate 
ease of scoring and higher reliability of the reviewers.

In consultation with the methodologists, to focus on the 
purpose and intent of this CPG, the following modifications 
were made to the COSMIN tool by the GDG. We retained 
COSMIN questions about statistical techniques used and 
results, and questions about the presence of potential study 
flaws. However, the sections on internal consistency, reliabil-
ity, interpretability, and generalizability were modified to re-
duce the number of items and include only those that were 
of utmost importance to determining the methodological 
quality of the study. Questions relevant to the development 
of the core set were also retained. For example, questions 
pertaining to psychometric variables that measure changes, 
such as MCID, MDC, and SEM, were retained, as these can 
be used to set goals and determine treatment effectiveness. 
Additional questions about specific psychometric values, 
such as intraclass correlation coefficients (ICCs), and the lo-
cation of that data in the manuscript were added. Appendix 
3 provides a list of measurement terms used in the CPG with 
definitions (see Supplemental Digital Content 5, Appendix 
3, available at: http://links.lww.com/JNPT/A217). The COS-
MIN-M generalizability section included questions pertain-
ing to the neurologic condition of the population studied (eg, 
stroke and PD), acuity and stability (progressive and non-
progressive) of the condition, age and sex, and the setting in 
which the study took place. A new section, labeled “general 
methodology,” related to sample size, missing data, and rater 

training and experience was included. Reviewers completed 
the COSMIN-M via an online survey Web site (SurveyMon-
key).43 Appendix 4 provides a copy of the COSMIN-M. Two 
members of the GDG reviewed each article to determine and 
document any reported adverse events (see Supplemental 
Digital Content 6, Appendix 4, available at: http://links.lww.
com/JNPT/A219).

Reviewer Selection and Training
Article reviewers were recruited at the 2015 APTA Com-
bined Sections Meeting and via postings on the ANPT’s e-
newsletter and listserv. All applicants completed an online 
reviewer training course developed by the GDG using Ar-
ticulate Storyline 2™. The training program consisted of 
an overview of the CPG and the COSMIN-M, followed by 
a detailed description of the methods for completing each 
section of the COSMIN-M (internal consistency, reliability, 
interpretability, generalizability, and general methodology). 
Lastly, information was provided outlining the CPG process 
and reviewer expectations.

The GDG selected one article for reviewer training and 
testing, and 2 GDG members first completed the online 
COSMIN-M for the article. The third GDG member served 
as a tiebreaker to resolve any conflicts. The GDG’s final rat-
ings were used as a basis for the testing score agreement 
with article reviewers. Each potential reviewer completed 
the COSMIN-M review for 2 measures studied in this arti-
cle. To successfully complete the training and begin review-
ing articles, a reviewer needed to score 80% or more agree-
ment with the GDG score. If needed, reviewers were allowed 

TABLE 4. Inclusion and Exclusion Criteria for Article Review

CRITERION INCLUSION EXCLUSION 

Language of article Published in English Published in language other than English 

Language of OM OM studied is not the English version OM studied is the non-English version 

Sample size n = ≥30 or n < 30, but power analysis done and 
sample size met

Sample size <30 and no power analysis done
Sample size <30 but insufficient to meet power 
analysis requirements

Conditions Acquired neurologic conditions for entire sample
If a mixed (neuro; nonneuro) must report data 
separately for neuro and must meet sample size 
requirement for neuro subset

Adults with congenital neuro conditions
Study focuses on nonneuro populations
Study includes subjects with neuro and nonneuro 
conditions, but data reported in aggregate
Dementia
Study includes only community-dwelling elders 

Age Minimum of 18 y old Sample includes individuals younger than 18 y

Purpose of article OM on our list
Psychometrics assessed

Systematic review
Meta-analysis
Intervention study 

Psychometrics Study examined one or more of the following:
Internal consistency
Reliability
MDC
MCID
SEM
Ceiling and/or floor effects

Does not assess one of the target psychometric 
properties

Abbreviations: MCID, minimal clinically important difference; MDC, minimal detectable change; OM, outcome measure; SEM, standard error of measurement.
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a second chance to resubmit the review on the same article 
(without any feedback on the previous review) and achieve a 
score of 80% or more; 23 individuals successfully completed 
the training to review articles.

Scoring of Methodological Quality
Two reviewers assessed the methodological quality of 
each article using the online COSMIN-M (Appendix 4), 
for each OM reported in the article. To avoid redundancy, 
each reviewer completed the general methodology section 
only once for each article. The graduate assistant exported 
COSMIN-M data into an Excel spreadsheet to compare data 
from the 2 reviewers. When inconsistencies were identified, 
reviewers were asked to reevaluate the question and confirm 
or change the original response. When inconsistencies con-
tinued, a GDG member resolved the conflict.

Once the results were finalized, the score for each sec-
tion was calculated using the percentage of “yes” responses 
to the questions. Section scores were compared to inform 
the overall article quality score, which reflected the score 
received by the lowest scoring section. For example, if an 
article received 80% for reliability and 60% for measure-
ment error, the article would receive an overall quality score 
of 60%. If the overall quality score was 50% or more, the 
article received a level I rating. If the score was < 50%, the 
article could not receive higher than a Level II rating.

The strength of the psychometric data was determined 
in accordance with COSMIN (Table 5). Relevant statisti-
cal results from each article were evaluated to determine 
whether they exceeded the threshold established by COS-
MIN (Table  5). If the article received a level I rating and 
had strong psychometric properties, the article received a 
psychometric property rating of strong (+++). A rating of 
strong (−−−) was used for level I studies where the psy-
chometric properties were below the COSMIN threshold. 
Level II articles received a score of moderate (++) if the 
psychometric properties met the psychometric threshold and 
a moderate (−−) if the psychometric properties were below 
the threshold. Ratings of strong (?) or moderate (?) were as-
signed if specific psychometric properties were not studied 
(eg, where MDC was calculated, but not minimal important 
change [MIC]). After this step, each article was assigned a 
level of evidence and statistical strength score.

Finally, information from multiple articles on each OM 
was combined, including level of evidence, strength of psy-
chometric property, the patient population studied, and the 
condition category (acute, chronic stable, and chronic pro-
gressive) as depicted in Table 6 (step 4). The acute category 
was defined as participants who had the condition for less than 
6 months; this applied to individuals with new conditions that 
were expected to improve (eg, peripheral vestibular hypofunc-
tion) or to those with potentially long-lasting, but recently di-
agnosed conditions (eg, stroke, SCI, and brain injury). The 
chronic stable category was defined as  more than 6-month 
duration, but not expected to progress with time, applying to 
participants with conditions such as stroke, SCI, or brain in-
jury diagnosed more than 6 months ago. The chronic progres-
sive category was defined as more than 6 months in duration, 
but with potential to experience additional symptoms or func-
tional decline (eg, amyotrophic lateral sclerosis, MS, or PD).

Recommended Action Statements
Using BridgeWiz for APTA 3.0, action statements were 
generated that include clear and implementable recommen-
dations, consistent with the Institute of Medicine recom-
mendations for transparency.44 The first step was to identify 
OMs that demonstrated level I evidence of excellent internal 
consistency and/or reliability and SEM/MDC data in 2 or 
more populations and 3 condition categories (acute, chronic 
stable, and chronic progressive). If a construct area did not 
have an OM that met this first criterion, other OMs that dem-
onstrated level I evidence of excellent internal consistency 
and/or reliability and SEM/MDC data in 2 or more popula-
tions and 2 categories were considered. Because the aim of 
this CPG was to recommend a core set of OMs for use in 
adult neurologic conditions, when more than one OM in a 
construct area had substantial supporting evidence, the OM 
with the strongest psychometric properties across diagnos-
tic groups was selected. For the construct of gait, measures 
of speed and endurance were considered separately, as these 
represent 2 different, yet important, aspects of gait perfor-
mance. Similarly, for balance, both performance-based and 
patient-reported measures were considered separately. Only 
one OM for the construct of transfers met the criteria for 
consideration in the core set. Because this was a priority 
area identified in our surveys, and the OM had some data to 
support inclusion in the core set, a best practice recommen-
dation was made and documentation standards were recom-
mended for other types of transfers.

For patient-stated goals, no OMs were identified with 
sufficient literature for recommendation in the core set. 
Instead, general recommendations for documentation stan-
dards were developed. To standardize administration of OMs 
in clinical practice, recommendations related to the general 
OM use and OM timing were also generated. Lastly, rec-
ommendations were made related to the sharing of OM-
related information and decisions with patients. Research 
recommendations (designated by R) were generated to iden-
tify missing or conflicting evidence related to using the psy-
chometric variables studied in the CPG, for OMs that should 
be studied across more condition categories, and regarding 
study of recommended administration protocols.

Guideline Review
	 1.	 This CPG underwent 4 formal reviews. The first review 

was conducted by the GDG using 2 tools:
	 	 • � The Appraisal of Guidelines for Research and Evaluation 

(AGREE II)45 an instrument used to assess CPG quality 
with 23 items in 6 domains. Each item is rated using a 
7-point rating scale that includes specific rating criteria.

	 	 • � The Guideline Implementability Appraisal v 2.0 
(GLIA)46 to assess each action statement across 8 di-
mensions of implementability including executability, 
decidability, validity, flexibility, effect on care processes, 
measurability, novelty/innovation, and computability.

	 2.	 A second review included completion of the AGREE 
II by the ANPT Evidence-Based Documents com-
mittee and CPG expert panel. Eight reviewers com-
pleted the AGREE II. The aggregate score was 94%. 
The GLIA tool was completed by each member of the 
ANPT-appointed Knowledge Translation Task Force 
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TABLE 5. COSMIN Ratings for Strength of Statisticsa8

LEVEL COSMIN RATING CRITERIA

I Strong (+++) Level of evidence rating I: Evidence obtained from a high-quality (≥50% critical 
appraisal score) study of psychometric properties

Psychometric property rating (+++):

Internal consistency: Cronbach α ≥ 0.7

Reliability: ICC or weighted κ ≥ 0.70; Pearson’s r ≥ 0.80

Measurement error: MIC > SDC or MIC outside the LOA

Responsiveness: Floor or ceiling effect <15%

Strong (−−−) Level of evidence rating I: Evidence obtained from a high-quality (≥50% critical  
appraisal score) study of psychometric properties

Psychometric property rating (−−−):

Internal consistency: Cronbach α < 0.7

Reliability: ICC or weighted κ < 0.70; Pearson’s r < .80

Measurement error: MIC ≤ SDC or MIC inside the LOA

Responsiveness: Floor or ceiling effect ≥ 15%

Strong (?) Level of evidence rating I: Evidence obtained from a high-quality (≥50% critical  
appraisal score) study of psychometric properties

Psychometric property rating (?):

Internal consistency: Cronbach α not determined

Reliability: Neither ICC or weighted κ, nor Pearson’s r determined

Measurement error: MIC not defined

II Moderate (++) Level of evidence rating II: Evidence obtained from a lesser quality (<50% critical  
appraisal score) study of psychometric properties

Psychometric property rating (++):

Internal consistency: Cronbach α ≥ 0.7

Reliability: ICC or weighted κ ≥ 0.70; Pearson’s r ≥ 0.80

Measurement error: MIC > SDC or MIC outside the LOA

Responsiveness: Floor or ceiling effect <15%

Moderate (– –) Level of evidence rating II: Evidence obtained from a lesser quality (<50% critical  
appraisal score) study of psychometric properties

Psychometric property rating (– –):

Internal consistency: Cronbach α < 0.7

Reliability: ICC or weighted κ < 0.70; Pearson’s r < 0.80

Measurement error: MIC ≤ SDC or MIC inside the LOA

Responsiveness: Floor or ceiling effect ≥15%

Moderate (?) Level of evidence rating II: Evidence obtained from a lesser quality (<50% critical  
appraisal score) study of psychometric properties

Psychometric property rating (?):

Internal consistency: Cronbach α not determined

Reliability: Neither ICC or weighted κ, nor Pearson’s r determined

Measurement error: MIC not defined

Abbreviations: COSMIN, Consensus-based Standards for the Selection of Health Measurement Instruments; ICC, intraclass correlation coefficient; LOA, limits of 
agreement; MIC, minimal important change; SDC, smallest detectable change.
aFrom Terwee.8
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(n = 8). The aggregate score was 88%. Feedback from 
the reviewers on the AGREE II and GLIA reviews was 
integrated in the final CPG. It is anticipated that a fur-
ther review would result in a comparable/higher score.

	 3.	 A revised draft of the CPG was posted for public com-
ment on the ANPT, APTA, and Academy of Geriatric 
Physical Therapy Web sites by the ANPT Director of 
Practice. Notices of the public comment period were 
distributed via email to CPG reviewers and others who 
inquired about the CPG while it was in development. An 
electronic newsletter and social media posting dissemi-
nated the public comment notice to ANPT members. 
The posting was also made available on a web-based 

listserv of PTs who treat individuals with neurologic 
conditions. Listserv subscribers included members and 
nonmembers of the ANPT. During the public comment 
period, reviewers identified the following strengths of 
the CPG: usefulness, value, clarity, comprehensiveness 
of the literature review, and format. There were some 
comments for improvement that the GDG determined 
were beyond the scope of the CPG. Numerous sugges-
tions for dissemination were forwarded to the CPG KT 
Committee.

	 4.	 The fourth review was completed by 2 Journal of 
Neurologic Physical Therapy peer reviewers prior to 
publication.

TABLE 6. Process Used to Make Recommendations

STEP DESCRIPTION CRITERIA

1. Score articles Review and score methodological quality 
for the study of psychometric properties 
(internal consistency, reliability, mea-
surement error, and responsiveness)

Quality of each psychometric property 
scored
Article assigned score of the lowest  
scoring section
Level I if ≥50% criteria met
Level II if <50% criteria met

2. �Score strength of psychometric  
properties

Review statistical results from articles, 
score the psychometric property while 
considering the article level of evidence

Statistical strength criteria listed in  
Table 5.

3. Combine results by OM Compile data by OM to view amount 
and quality of literature, and strength of 
psychometric property

Considered data for each OM for level 
of evidence, strength of psychometric, 
condition, and category (acute, chronic 
progressive, chronic stable)

4. �Select OMs for consideration of core 
set

Compare the amount and strength of lit-
erature available for each OM. If an OM 
met the criteria listed, it was compared 
with other OMs in the same construct 
area.

Prioritized OMs that met the following 
criteria:
Level I evidence in ≥2 populations and 
3 categories (acute, chronic stable, and 
chronic progressive)
AND
Internal consistency and/or reliability 
(strong +++) in 2 populations and  
3 categories
AND
Standard error of measurement and/or 
minimum detectable change data (strong 
+++)/ (strong ?) in 2 populations and 
3 categories
In cases in which a measurement con-
struct did not have an OM with this level 
of evidence, we considered OMs that met 
the following criteria:
Level I evidence in ≥2 populations and 
3 categories (acute, chronic stable, and 
chronic progressive)
AND
Internal consistency and/or reliability 
(strong +++) in 2 populations and 
2 categories
AND
Standard error of measurement and/or 
minimum detectable change data  
(strong +++)/(strong ?) in 2 popula-
tions and 2 categories

Abbreviation: OM, outcome measure.
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Document Structure
The action statements are organized under the following 
headings: the core set of OMs, discussing results of OMs, 
and shared decision-making. After the action statement pro-
files, a section that describes implementation recommenda-
tions for all action statements is included. Lastly, acknowl-
edgments and references are provided.

THE CORE SET OF OUTCOME MEASURES FOR 
NEUROLOGIC PHYSICAL THERAPY

A. Action Statement 1: STATIC AND DYNAMIC SIT-
TING AND STANDING BALANCE ASSESSMENT. Cli-
nicians should use the BBS for adults with neurologic condi-
tions who have goals to improve static and dynamic sitting 
and standing balance and have the capacity to change in this 
area. The BBS should be administered under the same test 
conditions using the protocol recommended by the CPG KT 
Committee at admission, and discharge, and when feasible, 
between these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

Aggregate Evidence Quality and Strength: Level I; 
strong. Based on 16 level I studies (see Supplemen-
tal Digital Content 7, Appendix 5, available at: http://
links.lww.com/JNPT/A220).
Benefits:

	 •	 The BBS demonstrates excellent internal consistency 
and reliability, and data exist to assist in interpreta-
tion and measuring changes, in individuals with acute, 
chronic progressive, and chronic stable neurologic 
conditions. Floor and ceiling effects and information 
to assist in OM result interpretation, such as MDC and 
MCID, are available for individuals with acute, chronic 
stable, and chronic progressive neurologic conditions.

	 •	 The BBS has high clinical feasibility, as it requires 
minimal equipment, is free, and requires less than 
20 minutes to administer.

	 •	 Ninety-seven percent of PTs surveyed reported that a 
balance assessment is an essential component for the 
core set.

	 •	 Initial costs of purchasing equipment (eg, stopwatches 
and measuring device) are minimal and the required 
equipment is commonly available in clinical set-
tings. The time cost to administer the test is less than 
20 minutes.
Risk, Harm, and Cost:

	 •	 No adverse events were documented in research studies.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments: The GDG emphasizes the impor-
tance of using standardized administration and scoring 
procedures for measuring patients in the clinic. While 
there is not a universally accepted protocol for the 
BBS, we recommend that each clinical site adopt the 
testing protocol developed by the CPG KT Committee 

(http://www.neuropt.org/professional-resources/anpt-
clinical-practice-guidelines/core-outcome-measures-
cpg). We recommend review of the standardized proce-
dures and, on an annual basis, establishing consistency 
within and among raters using the BBS.
Intentional Vagueness: The BBS has demonstrated a 
ceiling effect in individuals with acute,47-50 chronic sta-
ble,50,51 and chronic progressive conditions.52 The BBS 
only includes one item that assesses sitting balance. 
Therefore, if a patient has a primary goal to improve 
sitting balance, the BBS should be administered in ad-
dition to a sitting balance measure.
Role of Patient Preferences:

	 •	 Sixty-eight percent of consumers surveyed reported that 
balance was a common reason for seeking a PT referral.

	 •	 Clinicians should consider the degree to which im-
provements in balance are achievable and important to 
each patient.
Exclusions:

	 •	 For patients who do not have explicit goals to improve 
static and dynamic sitting and standing balance, the cli-
nician should document that the BBS was not adminis-
tered and provide a rationale (eg, not applicable due to 
the patient’s current and expected functional capability 
or not applicable due to a lack of related patient goals).

	 •	 Patients who have a high level of balance ability (eg, 
able to walk without an assistive device at a gait speed 
>1.0 m/s) may experience a ceiling effect on the BBS.
Quality Improvement:

	 •	 Organizations may use BBS results to assess balance 
outcomes of individuals and groups with neurologic 
conditions receiving rehabilitation.

	 •	 The physical therapy profession may use BBS scores to 
describe the effectiveness of physical therapy services 
for adults with neurologic conditions.
Implementation and Audit:

	 •	 The measurement error of the BBS may vary through-
out the scale. It may be more difficult to achieve high 
reliability on individuals who score between 20 and 
44.53,54 Measurement error has not been established for 
individuals with an average score of less than 20, thus 
it is unknown.54 Additional efforts may be needed to 
standardize and improve reliability of BBS adminis-
tration in clinical practice for patients who score less 
than 44.

	 •	 The BBS has demonstrated a ceiling effect in individu-
als with acute,47-50 chronic stable,50,51 and chronic pro-
gressive conditions.52 In patients who perform well on 
the BBS, and score near the top of the scale, it may not 
be necessary to readminister the test.

	 •	 Clinics and organizations should establish administra-
tion consistency within and among clinicians prior to 
using the BBS, and this should be repeated annually.

Supporting Evidence and Clinical Interpretation 
(Table 7)
Administration and Conditions: The BBS is a 14-item 
clinician-rated scale that assesses sitting and standing, static 
and dynamic balance.55 Considered one of the most com-
monly used measures in adult neurologic rehabilitation,56 the 
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BBS has been well studied in research and widely used in 
research and clinical practice. A standardized testing form 
with administration instructions is available, and commonly 
available equipment (chair, stopwatch, ruler, and step) is 
used during testing. Each of the 14 items requires that the 
patient perform a specific activity to challenge balance. The 
patient’s ability to complete each item is rated on a 0- to 
4-point scale, with 0 representing the inability to complete 
the task and 4 reflecting independent item completion. 
The total score is calculated by summing the scores of the 
14 items, with the maximum score of 56 and the minimum 
score of 0.56

Populations: The BBS can be applied across adult 
neurologic conditions. This action statement is based on 
16 level I studies that reported data in 7 acute samples (6 
stroke)47,49,57-60 and 1 SCI,48 4 chronic progressive samples 
(1 Huntington’s disease [HD]11 and 3 PD),10,52,62 4 chronic 
stable samples (3 stroke51,63,64 and 1 SCI),65 and 1 study that 
included a mixed acute and chronic stable sample (stroke).50

Psychometric Data: Reliability: Three level I studies 
examined reliability in individuals with acute stroke and 
demonstrated excellent interrater reliability. Mao et al49 
assessed the total score (ICC = 0.95) and individual item 
interrater reliability (weighted κ = 0.92). Using a Bland-
Altman plot, Pickenbrock et al57 demonstrated a mean differ-
ence among raters of 0.13. While this demonstrates high in-
terrater reliability, the article received a strong (?) reliability 
rating because of the statistics used in the study.57 Excellent 
test-retest reliability has been demonstrated in individuals 
with stroke, with an ICC = 0.92.58

Three level I studies assessed reliability in chronic stable 
conditions. Excellent interrater reliability (ICC = 0.953) 
was demonstrated in individuals with chronic SCI.65 Test-re-
test reliability results were also excellent in individuals with 
stroke, with ICCs of 0.9563 and 0.98.64

Four level I studies examined reliability in individu-
als with chronic progressive conditions. Quinn et al11 stud-
ied test-retest reliability of the BBS in individuals with HD, 
which resulted in ICCs of 0.86 to 0.97 across 5 manifestations 
of HD from premanifest to late-state HD.11 Three additional 
studies of the BBS in PD suggest excellent interrater reliabil-
ity (ICCs of 0.9562 to 0.98),52 and good to excellent test-retest 
reliability (ICCs of 0.94,10 0.95,52 and 0.79-0.80) in PD.62

Internal Consistency: Two level I studies demonstrat-
ed excellent internal consistency of the BBS in acute and 
chronic progressive conditions, with a Cronbach α of 0.92 
to 0.98 in individuals with acute stroke49 and 0.86 to 0.87 in 
individuals with PD.10

SEM, MDC, MCID, Ceiling, and Floor Effects: Five 
level I studies assessed SEM or MDC for the BBS; how-
ever, none simultaneously reported an MIC or MCID. Thus, 
measurement error was rated as a strong (?) across the 5 
studies. In participants with acute stroke, the SEM was 2.49 
points,58 whereas in chronic stroke the SEM varied from 
2.464 to 1.68 points.63 In individuals with HD (chronic pro-
gressive), the SEM was used to calculate the MDC, but was 
not explicitly stated in the article.11 In participants with PD 
(chronic progressive), Hoehn and Yahr classification of 1 to 
4 (median = 2), the SEM was used to calculate an MDC, but 
it was not explicitly reported.10

Five studies reported an MDC for the BBS. In partici-
pants with acute stroke, Stevenson58 reported an MDC

95
 

of 7. In chronic stroke, the MDC
95

 varied from 4.6663 to 
6.7 points.64 In chronic progressive conditions, the MDC

95
 

varied based on the condition and severity. In participants 
with HD, the MDC varied from 1 in individuals with pre-
manifest HD to 4 to 5 in individuals with other stages of 
HD.11 Similarly, a study of individuals with PD demonstrat-
ed an MDC

95
 of 5.10 Only one study reviewed determined 

an MIC for the BBS. In participants with MS, the MIC-
deterioration with clinician and patient anchors was −0.60 
and −1.41, respectively.66

Six level I studies assessed the floor effects of the BBS. 
No floor effects were identified in 2 studies of individuals 
with acute stroke.59,60 In contrast, Mao et al49 identified the 
presence of a floor effect that varied by time poststroke, de-
pending on the level of acuity as follows: 14 days = 35% (of 
sample), 30 days = 17.3%, 90 days = 6.5%, and 180 days = 
5%. Studies conducted on individuals with chronic stroke 
and PD (mean Hoehn and Yahr = 2.4) indicated no floor 
effect.51,52 Knorr et al50 did not find a floor effect at 3.3 and 
8.2 months poststroke.

Eight level I studies assessed ceiling effects of the BBS. 
In individuals with acute conditions, the presence of a ceiling 
effect varied by study. Ceiling effects of 36%47 and 15%50 of 
the sample were identified in subacute stroke, and 37.5%48 in 
the SCI-ASIA Impairment Scale D. However, these results 
conflict with other data that identified 0%59 to 4.3%60 ceiling 
effect in a similar stroke population. A finding by Mao et al49 
may provide a potential reason for these conflicts, as they 
determined the ceiling effect varies by time poststroke, with 
4.9% at 14 days, 11.8% at 30 days, 21.5% at 90 days, and 
28.8% at 180 days. In individuals with chronic stroke, ceiling 
effects of 21%50 and 32.1%51 have been identified. A ceiling 
effect of 17.6% was also identified in individuals with PD.52

The strong recommendation for the BBS is based on lev-
el I evidence of internal consistency and/or reliability data, 
availability of information to assist in assessing changes, and 
floor and ceiling effect data across acute, chronic stable, and 
chronic progressive conditions.

Related Outcome Measures: While several other bal-
ance OMs were assessed in this CPG, the only other OM that 
assessed static and dynamic sitting balance in acute, chronic 
stable, and chronic progressive conditions was the Trunk Im-
pairment Scale (TIS) (see Supplemental Digital Content 8, 
Appendix 6, available at: http://links.lww.com/JNPT/A221). 
This 10-item measure requires that a patient perform vari-
ous activities in a sitting position. Two publications, includ-
ing samples of acute and chronic brain injury67 and MS,68 
demonstrated excellent reliability and established an SEM 
in MS. Other psychometric properties were not established. 
Because of the lack of psychometric evidence across catego-
ries, the TIS was not included in the core set.

Shorter BBS versions were considered (eg, BBS-3P, 
BBS 9, and BBS-Short form). While decreasing BBS ad-
ministration time is desirable, these versions included dif-
ferent items and none had sufficient evidence to support use 
across patient populations. The FGA and other OMs that 
assess balance while walking were also reviewed, and have 
been discussed later in this CPG.
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R. Research Recommendation 1: Researchers should fur-
ther examine the BBS to determine its psychometric prop-
erties in neurologic conditions other than stroke, SCI, PD, 
HD, and MS. Properties such as SEMs, MDCs, and MCIDs/
MICs should be established for individuals with scores 
throughout the range of the scale in all adult neurologic con-
ditions. Specific information regarding the functional levels 
of individuals who may benefit from the BBS, and when to 
start with or transition to another OM, is needed. Determina-
tion of optimal administration timing would assist clinicians 
in administering the BBS within a reasonable time frame of 
when “real change” would be expected. Development and 
comprehensive testing of a BBS-Short form would decrease 
administration burden.

R. Research Recommendation 2: Studies on OMs that pro-
vide a comprehensive assessment of sitting balance across 
acute, chronic progressive, and chronic conditions are need-
ed. These should aim to determine the psychometric proper-
ties, including reliability, and to identify information to as-
sist in interpretation, such as MDCs and MIC/MCIDs.

B. Action Statement 2: WALKING BALANCE ASSESS-
MENT. Clinicians should use the Functional Gait Assess-
ment (FGA) for adults with neurologic conditions who have 
goals to improve balance while walking and have the capacity 
to change in this area. The FGA should be administered un-
der the same test conditions using the protocol recommended 
by the CPG KT Committee at admission, and discharge, and 
when feasible, between these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: moderate

Aggregate Evidence Quality and Strength: Level I; 
moderate. Based on 5 level I and 1 level II studies (see 
Supplemental Digital Content 7, Appendix 5, available 
at: http://links.lww.com/JNPT/A220).
Benefits:

	 •	 The FGA demonstrates excellent internal consisten-
cy in individuals with acute and chronic stable neu-
rologic conditions and excellent reliability in indi-
viduals with acute, chronic progressive and chronic 
stable neurologic conditions. Floor and ceiling ef-
fects, and data to assist in interpretation and measur-
ing change, such as MDC and MCID, are available 
for individuals with acute and chronic stable neuro-
logic conditions.

	 •	 The FGA has high clinical feasibility, as it requires 
minimal equipment, is available for free, and requires 
less than 20 minutes to administer.

	 •	 Initial costs of purchasing equipment (eg, stopwatches 
and measuring device) are minimal and the required 
equipment is commonly available in clinical settings. 
The time to administer the test is less than 20 minutes.
Risk, Harm, and Cost:

	 •	 No adverse events were documented in research studies.

Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments: The GDG emphasizes the impor-
tance of using standardized administration and scor-
ing procedures for measuring patients in the clinic. 
While no single protocol has been validated for the 
FGA, the GDG recommends that each facility adopt 
the testing protocol developed by the KT committee 
for this CPG (http://www.neuropt.org/professional-
resources/anpt-clinical-practice-guidelines/core-out 
come-measures-cpg). We recommend review of the 
standard procedures and, on an annual basis, estab-
lishing consistency within and among raters using the 
FGA.
Intentional Vagueness: The FGA has not been as-
sessed for internal consistency, measures of change 
(eg, MDC, SEM, and MCID), and floor or ceiling ef-
fects in individuals with chronic progressive neuro-
logic conditions.
Role of Patient Preferences:

	 •	 Sixty-eight percent of consumers surveyed reported 
that balance was an important goal and a primary rea-
son for seeking physical therapy services.

	 •	 Clinicians should consider the degree to which im-
provements in balance are achievable and important to 
individual patients when determining whether to ad-
minister the FGA.
Exclusions:

	 •	 Clinicians should use discretion when applying the 
FGA with patients who do not have explicit goals to 
improve balance while walking. Dynamic balance may 
be required to perform other related tasks that are stat-
ed in the patient’s goals; in these cases, the FGA would 
be appropriate to administer.

	 •	 The FGA should not be administered with patients 
who do not have the capacity to walk. A score of 0 
should be documented in these instances.
Quality Improvement:

	 •	 Organizations may use FGA data to assess balance 
outcomes of individuals and groups with neurologic 
conditions receiving rehabilitation.

	 •	 FGA scores may be used to describe the effectiveness 
of physical therapy services for adults with neurologic 
conditions.
Implementation and Audit:

	 •	 The FGA is intended to assess balance while walking, 
and has demonstrated a ceiling effect in individuals 
with balance and vestibular deficits seen in a tertiary 
care center.69 If a patient demonstrates a high score 
(near 30 out of 30), or is likely to do so, the clinician 
may need to select a more challenging OM to assess 
changes over time.

	 •	 If a patient is unable to ambulate, but has goals and ca-
pacity to improve balance, a baseline score of 0 should 
be documented on the FGA.

	 •	 For patients who perform well on the FGA and score 
near the top of the scale, it may not be necessary to 
readminister the test.

	 •	 Clinics and organizations should establish administra-
tion consistency within and among clinicians prior to 
using the FGA, and this should be repeated annually.
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Supporting Evidence and Clinical Interpretation 
(Table 8)
Administration and Conditions: The FGA is a 10-item 
clinician-rated test that assesses balance while walking. The 
items are rated on a 0- to 3-point scale, with 0 indicating 
severe impairment and 3 indicating normal ambulation. To 
score the FGA, the items are summed and a maximum total 
score is 30. A testing form with administration instructions 
is available,70 and commonly available equipment (obstacles, 
stopwatch, and steps) is used during testing.

Populations: The majority of the studies reviewed for 
this CPG examined acute and chronic stable conditions, 
with only one level I study examining individuals with PD 
(chronic progressive).62 Studies reviewed included level I 
studies on individuals with acute and chronic stroke,71 acute 
and chronic vestibular dysfunction,72 and a level II study on 
acute vestibular dysfunction.69

Psychometric Data: Reliability: Interrater, intrarater 
and test-retest reliability were assessed in articles reviewed 
for this CPG. Leddy et al62 demonstrated excellent interrater 
reliability (ICC = 0.93) in patients with PD with a mean 
Hoehn and Yahr score of 2.45. A lower, but acceptable, inter-
rater reliability (ICC = 0.73) was demonstrated in a mixed 
sample of individuals with acute or chronic vestibular dys-
function.72 Excellent intrarater reliability was found in acute 
and chronic vestibular dysfunction (ICC = 0.94).72 Leddy 
et al62 found that student PTs had a slightly lower, but still 
excellent interrater reliability, with ICC = 0.80 as compared 

with practicing PTs (ICC = 0.90). Excellent test-retest reli-
ability (ICC = 0.95) was also demonstrated in a mixed sam-
ple of individuals with acute or chronic stroke.71

Internal Consistency: Two studies (levels I and II) as-
sessed internal consistency of the FGA. Both studies dem-
onstrated excellent internal consistency, with a Cronbach α 
of 0.86 in acute vestibular dysfunction69 and 0.88 in a mixed 
acute and chronic vestibular population.70

SEM, MDC, MCID, Ceiling, and Floor Effects: Two 
studies of levels I and II evidence assessed the MDC and/
or MDC% of the FGA, but neither study reported an MCID; 
the methodological quality ratings were strong (?)71 and 
moderate (?),69 respectively. In participants with mixed acute 
and chronic stable conditions, Lin et al71 calculated an MDC 
of 4.2. In individuals with acute vestibular dysfunction, the 
SEM was utilized to determine the MDC of 6; however, the 
SEM was not explicitly reported.69

Two studies (one level I and one level II) assessed the 
FGA for ceiling and/or floor effects. In individuals with 
acute vestibular dysfunction, the ceiling effect was 25%.69 A 
much lower ceiling effect of 0% to 5.7% and a floor effect of 
0% to 2% were found in a mixed sample of individuals with 
acute or chronic stroke.71 It is important to note that these 
studies were both completed in outpatient care settings. The 
presence of floor or ceiling effects in an inpatient setting has 
not been assessed.

The core set recommendation for the FGA was based 
on levels I and II evidence in acute conditions, and level I  

TABLE 8. Evidence Table, Functional Gait Assessment

AUTHOR

PRIMARY  
POPULATION  
AND IMPAIRMENT 
LEVEL (IF 
AVAILABLE)

LEVEL OF  
EVIDENCE

INTERNAL  
CONSISTENCY

RELIABILITY
(TYPE, RESULTS)

STANDARD  
ERROR; 
MDCs  
AND MCIDs

FLOOR  
EFFECTS

CEILING  
EFFECTS

Functional Gait Assessment, acute samples

Marchetti  
et al69

Vestibular
(tertiary care center)

II Cronbach  
α = 0.86

NT MDC = 6 NT 25%

Functional Gait Assessment, chronic progressive samples

Leddy et al62 PD

(mean Hoehn and  
Yahr 2.45) 

I NT Interrater

ICC = 0.93

Test-retest

ICC = 0.80  
(student), 0.91 
(PT)

NT NT NT

Functional Gait Assessment, mixed acute and chronic stable samples

Lin et al71 Stroke
(outpatient  
rehabilitation)

I NT Test-retest
ICC = 0.95

MDC = 4.2

MDC% = 14.1

0%-2% 0%-5.7%

Nilsagård  
et al72

Vestibular I Cronbach  
α = 0.88

Intrarater

ICC = 0.94

Interrater

ICC = 0.73

NT NT NT

Abbreviations: ICC, intraclass correlation coefficient; MCID, minimal clinically important difference; MDC, minimal detectable change; NT, not tested; PD, 
Parkinson disease; PT, physical therapist.
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evidence in chronic stable and chronic progressive condi-
tions. Data to assist with measuring change are lacking in 
chronic progressive conditions. Therefore, the FGA received 
an aggregate recommendation rating of moderate.

Related Outcome Measures: Several OMs that assess 
balance while walking were reviewed for this CPG, and 4 had 
sufficient evidence to be considered for the core set. While 
the FGA had the highest-quality evidence across patient cat-
egories, the Dynamic Gait Index (DGI), Mini-Balance Eval-
uation Systems Test (Mini-BESTest), and Timed Up and Go 
(TUG) were also considered. The level of evidence for each 
measure is available (see Supplemental Digital Content 7, 
Appendix 5, available at: http://links.lww.com/JNPT/A220).
The DGI (see Supplemental Digital Content 9, Appendix 7, 
available at: http://links.lww.com/JNPT/A222) met the criteria 
for the core set, but there were conflicting results from reliabil-
ity studies. In a level I study with individuals with acute ves-
tibular deficits, interrater reliability of the DGI was a κ of 0.64, 
with individual items ranging from 0.35 to 1.0,74 whereas stud-
ies on PD75 and stroke71 demonstrated test-retest ICCs of 0.8475 
and 0.94.71 The FGA was developed as a modification of the 
DGI; both OMs include the following items: gait level surfaces, 
changes in gait speed, gait with horizontal head turns, gait with 
vertical head turns, gait with pivot turn, step over obstacle, and 
stairs. Unlike the DGI, the FGA includes gait with narrow base 
of support, gait with eyes closed, and ambulating backward. 
The DGI includes step around obstacles, not included in the 
FGA. The FGA provides more specific operational definitions 
for its items. For example, the DGI indicates that the patient 
must have “good speed” to achieve a score of 3/3, but the FGA  
indicates the item must be completed in less than 5.5 seconds. 
A modified version of the DGI76 was also assessed in this CPG; 
however, it did not have enough evidence to be considered for 
the core set. In summary, the FGA was selected instead of the 
DGI for inclusion in the core set for the following reasons: bet-
ter reliability across acute, chronic stable and chronic progres-
sive populations; inclusion of clinically relevant balance items 
of gait with narrow base of support, gait with eyes closed, and 
ambulating backward; and improved response categories to fa-
cilitate consistency in OM administration.

The Mini-BESTest (see Supplemental Digital Content 
10, Appendix 8, available at: http://links.lww.com/JNPT/
A223) was considered for inclusion in the core set of OMs; 
however, it did not meet the established criteria. Data existed 
from 1 level I study in acute conditions,60 2 level I studies in 
chronic progressive conditions,52,77 and 1 level I study in a 
chronic stable condition.51 No data were available on internal 
consistency, reliability, and measures of change (eg, MDC 
and MCID) in participants with acute conditions. Reliability 
was studied in chronic progressive conditions, but internal 
consistency and measures of change (eg, MDC and MCID) 
were not examined.

The TUG (see Supplemental Digital Content 11, Appen-
dix 9, available at: http://links.lww.com/JNPT/A224) was 
considered for the core set, with a total of 9 level I stud-
ies meeting review requirements. Although the majority of 
the evidence was from participants with chronic progres-
sive conditions (HD,11 MS,78 PD,10,75,79 and postpoliomyeli-
tis),80 the TUG showed excellent reliability. In participants 
with stroke,50,63,81 3 articles described the reliability, MDC, 

or ceiling and floor effects of the TUG. In participants with 
acute stroke,50 only floor and ceiling effects of the TUG were 
established. Furthermore, the TUG includes a sit-to-stand 
transfer, walking speed, and turning, all of which are rep-
resented in other core set measures. Given the lack of reli-
ability data in acute conditions and the overlap with other 
core set measures, the TUG was not selected for the core set.

R. Research Recommendation 3: Specific information re-
garding the functional levels of individuals who may benefit 
from the FGA and when to start with or transition to an-
other OM is needed. Determination of optimal administra-
tion timing would assist clinicians in administering the FGA 
within a reasonable time frame of when real change can be 
expected. Development and psychometric testing of a FGA 
short-form would decrease administration burden.

R. Research Recommendation 4: Studies are needed to ex-
amine other OMs, such as the Mini-BESTest and the TUG, 
in individuals with acute, chronic progressive, and chronic 
stable neurologic conditions. While the FGA had enough 
evidence to support its inclusion of the core set, more com-
prehensive measures of standing and walking balance should 
be tested to ensure a complete comparison against the FGA. 
Properties such as reliability, internal consistency, measure-
ment error, floor and ceiling effects, MDCs, and MIC/MC-
IDs should be established across neurologic conditions.

A. Action Statement 3: BALANCE CONFIDENCE AS-
SESSMENT. Clinicians should use the ABC Scale to assess 
self-reported changes in balance confidence in adults with 
neurologic conditions who have goals and the capacity to 
change in this area. The ABC should be administered under 
the same test conditions using the protocol recommended by 
the CPG KT Committee at admission, and discharge, and 
when feasible, between these periods for patients with:
	 •	 Acute conditions: Evidence quality: I; recommenda-

tion strength: strong
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

Aggregate Evidence Quality and Strength: Level 
I; strong. Based on 3 level I studies (see Supplemen-
tal Digital Content 7, Appendix 5, available at: http://
links.lww.com/JNPT/A220).
Benefits:

	 •	 The ABC demonstrates excellent internal consistency 
and has data to assist in measuring changes in individu-
als with acute, chronic progressive, and chronic stable 
neurologic conditions. Reliability has been assessed in a 
chronic progressive condition. Floor and ceiling effects, 
and information to assist in test result interpretation (eg, 
MDC), are available for individuals with acute, chronic 
progressive, and chronic stable neurologic conditions.

	 •	 The ABC has high clinical feasibility, as it is a patient-
reported measure, requires only a writing utensil, is 
free to administer, and requires minimal time (5-10 
minutes82).
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	 •	 The time cost associated with this measure is minimal, 
as patients may be able to independently complete the 
ABC prior to their initial clinical visit.
Risk, Harm, and Cost:

	 •	 No adverse events or financial costs were documented 
in research studies.

	 •	 There may be a potential burden to patients, as the 
ABC is a patient-reported measure.

	 •	 The tool is available in English, Turkish, and Spanish, 
so there is a risk of misinterpretation of items for those 
who are not fluent in these languages.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments:

	 •	 The GDG emphasizes the importance of using stan-
dardized administration and scoring procedures for 
measuring patients in the clinic. While no single pro-
tocol has been used for the ABC, we recommend that 
each clinical site adopt the testing protocol developed 
by the CPG KT Committee (http://www.neuropt.org/
professional-resources/anpt-clinical-practice-guide-
lines/core-outcome-measures-cpg). We recommend 
review of the standard procedures and, on an annual 
basis, establishing consistency within and among rat-
ers using the ABC.

	 •	 Standardization procedures should be reviewed on an 
annual basis.

	 •	 Administration of both clinician-rated and patient-re-
ported measures may provide a more comprehensive 
assessment of balance confidence than administering 
only a clinician rated measure.15

Intentional Vagueness:
	 •	 The ABC asks individuals to rate confidence in balance 

while doing several tasks at home and community. Indi-
viduals with a recently diagnosed neurologic condition 
may not have experience with these specific tasks since 
the onset of the condition. Clinicians should begin admin-
istering the ABC when it is appropriate for the patient.

	 •	 Individuals with lack of insight into impairments may 
have difficulty accurately answering the ABC questions. 

In these cases, clinicians should use their judgment to 
determine appropriateness of administering this test.

	 •	 Patients with hand impairments may require assistance 
with recording their responses to the ABC.
Role of Patient Preferences:

	 •	 Sixty-eight percent of consumers surveyed reported 
that balance was a common reason for seeking a PT 
referral.

	 •	 Clinicians should consider the degree to which im-
provements in balance are achievable and important to 
their individual patients when determining whether to 
administer the ABC.
Exclusions:

	 •	 Clinicians should use discretion when applying the 
ABC with patients undergoing neurologic rehabilitation 
who do not have goals to improve balance confidence.
Quality Improvement:

	 •	 Use of a single measure across clinical settings will 
facilitate communication among clinicians and more 
accurately reflect changes in a patient’s perceived bal-
ance confidence over time.

	 •	 Organizations may use data collected from the ABC 
to assess changes in balance confidence in individuals 
with neurologic conditions receiving rehabilitation.

	 •	 ABC scores may be used to describe the effectiveness of 
physical therapy services for increasing balance confi-
dence perceptions in adults with neurologic conditions.
Implementation and Audit:

	 •	 While the ABC did not demonstrate a substantial ceil-
ing effect, if a patient demonstrates a score near 100%, 
the clinician may stop using the OM for the purpose of 
measuring change over time.

Supporting Evidence and Clinical Interpretation 
(Table 9)
Administration and Conditions: The ABC is a patient-re-
ported OM that assesses a person’s perceived confidence in 
performing functional activities without becoming unsteady 
or falling. The stem, “How confident are you that you will 

TABLE 9. Evidence Table, Activities-specific Balance Confidence

AUTHOR

PRIMARY POPULATION 
AND IMPAIRMENT 
LEVEL (IF AVAILABLE)

LEVEL OF 
EVIDENCE

INTERNAL  
CONSISTENCY

RELIABILITY 
(TYPE,  
RESULTS)

STANDARD 
ERROR; MDCs 
AND MCIDs

FLOOR 
EFFECTS

CEILING 
EFFECTS

Activities-specific Balance Confidence, chronic progressive samples

Jonasson  
et al83

PD
% self-rated severity  
mild 24%, moderate 
64%, severe 13%

I Cronbach  
α = 0.98

Test-retest
ICC = 0.86

SEM = 11% 0% 4.9%

Steffen and 
Seney10

PD
Hoehn and Yahr 1-4 
(median 2)

I Cronbach  
α = 0.95-0.96

Test-retest
ICC = 0.94

MDC = 13;
SDD = 30.5%

NT NT

Activities-specific Balance Confidence, acute and chronic stable mixed samples

Salbach  
et al84

Stroke I Cronbach  
α = 0.94

NT SEM = 5.05 0% 0%

Abbreviations: ICC, intraclass correlation coefficient; MCID, minimal clinically important difference; MDC, minimal detectable change; NT, not tested; PD, 
Parkinson disease; PT, physical therapist; SEM, standard error of measurement; SDD, smallest detectable difference.
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not lose your balance or become unsteady when you …?” 
leads to 16 items. Each item is rated on a 0% to 100% scale, 
and the total score is calculated by adding item scores and di-
viding by 16 (eg, the number of items). The resulting scores 
range from 0% to 100% and reflect overall perceived confi-
dence. The ABC is a self (patient)-report measure; however, 
questions can be read to an individual and the responses re-
corded. One study used a mailed version of the ABC, but 
did not provide any details about instructions related to the 
methods to complete the scale.83 Two studies were conducted 
in a laboratory setting, but did not provide details about the 
ABC test administration.10,84

Populations: The ABC has been tested in individuals 
with acute, chronic progressive, and chronic stable condi-
tions. Two level I studies examined individuals with PD,10,83 
and 1 level I study included a mixed sample of individuals 
with acute and chronic stroke.84

Psychometric Data: Reliability: Test-retest reliability 
was assessed in individuals with PD in 2 level I studies; both 
demonstrated excellent reliability, with ICCs ranging from 
0.8683 to 0.94.10 Reliability has not been assessed in acute or 
chronic stable conditions.

Internal Consistency: In a sample with acute or chronic 
stroke, Salbach et al84 demonstrated excellent internal con-
sistency (Cronbach α = 0.94). In 2 studies on individuals 
with PD of various levels of impairment, the Cronbach α 
ranged from 0.95 to .9680 to 0.98.83

SEM, MDC, MCID, Ceiling, and Floor Effects: SEM 
was assessed in 3 level I studies, with results stated in 2 
studies. In individuals with mixed acute and chronic stable 
conditions, the SEM was 5.05.84 In PD, Steffen and Seney10 
identified an SEM of 13% and the smallest detectable differ-
ence of 30.5%. Jonasson et al83 calculated an MDC of 11%. 
While this MDC was relatively close to the SEMs reported 
in individuals with PD, Steffen and Seney10 reported a sub-
stantially higher MDC of 30% in a similar sample. When 
applying these data in clinical practice, the patient should be 
similar to the sample studied.

Floor and ceiling effects of the ABC have been reported 
in individuals with acute and chronic stroke and in PD. In a 
mixed sample of individuals with acute or chronic stroke, no 
floor or ceiling effects were identified (0%).84 In individu-
als with PD (self-rated severity, mild 25%, moderate 64%, 
severe 13%), no floor effects and minimal ceiling effects 
(4.9%) were identified.83

The strong recommendation for the ABC is based on lev-
el I evidence of internal consistency and/or reliability data, 
and availability of data to assist in measuring change across 
acute, chronic stable, and chronic progressive conditions.

Related Outcome Measures: No other patient-reported 
OMs of balance had sufficient literature to be considered 
for the core set. The Falls Efficacy Scale-International had 
evidence to support its use in acute and chronic progressive 
conditions (see Supplemental Digital Content 12, Appendix 
10, available at: http://links.lww.com/JNPT/A225). In 3 sep-
arate level I studies, reliability, internal consistency, and data 
to assist in measuring changes were established.83,85,86 Floor 
and ceiling effects and MDCs have also been published. This 
OM has also been translated and tested in many different 
languages. Because of the lack of evidence to support the 

use of this measure with individuals who have chronic stable 
conditions, it was not recommended for the core set.

R. Research Recommendation 5: Studies are needed to de-
termine the psychometric properties (eg, reliability) of the 
ABC in acute, chronic progressive, and chronic stable neu-
rologic conditions. Furthermore, information to assist clini-
cians in interpreting the results of the ABC, such as MDCs 
and MIC/MCIDs, should be established across neurologic 
conditions. Specific information regarding the characteris-
tics of individuals who may benefit from the ABC is needed.

R. Research Recommendation 6: Studies are needed to 
examine other OMs, such as the Falls Efficacy Scale Inter-
national, in individuals with acute, chronic progressive, and 
chronic stable neurologic conditions. While evidence sup-
ports the inclusion of the ABC in the core set, other patient-
reported measures of balance should be studied to ensure 
a comprehensive comparison to the ABC. Properties such 
as reliability, internal consistency, measurement error, floor 
and ceiling effects, MDCs, and MIC/MCIDs should be es-
tablished across neurologic conditions.

B. Action Statement 4: WALKING SPEED ASSESS-
MENT. Clinicians should use the 10 meter Walk Test 
(10mWT) for adults with neurologic conditions who have 
goals to improve walking speed and have the capacity to 
change in this area. The 10mWT should be administered 
(per the protocol by Steffen and Seney10 as adapted by the 
CPG KT Committee) under the same test conditions at ad-
mission, discharge, and, when feasible, between these peri-
ods for patients with:
	 •	 Acute conditions: Evidence quality: V; recommenda-

tion strength: best practice
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: strong
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

Aggregate Evidence Quality and Strength: Level I; 
strong. Based on 8 level I studies reporting reliability and/
or data to assist in measuring changes in acute, chronic 
stable, and/or chronic progressive conditions, 2 level I 
studies reporting ceiling and floor effect data in acute, and 
1 study reporting only MIC data in a chronic progressive 
condition (see Supplemental Digital Content 7, Appendix 
5, available at: http://links.lww.com/JNPT/A220).
Benefits:

	 •	 The 10mWT demonstrates excellent reliability in in-
dividuals with chronic progressive and chronic stable 
neurologic conditions. Data to assist in interpretation 
and measuring change exists in acute, chronic progres-
sive, and chronic stable populations.

	 •	 Floor and ceiling effects have been assessed in indi-
viduals with acute neurologic conditions. Information 
to assist in test result interpretation, such as MDC and 
MIC, is available for individuals with acute, chronic 
stable, and chronic progressive neurologic conditions.

	 •	 The 10mWT requires minimal equipment (eg, stop-
watch and equipment for measuring walkway distance), 
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which is likely available in clinical settings or can be 
purchased at a low cost. There is a minimal time cost 
associated to administer the test (<5 minutes).
Risk, Harm, and Cost:

	 •	 No adverse events were documented in research stud-
ies.

	 •	 Administering the 10mWT has minimal risks, provid-
ed the patient’s vital signs are monitored and appropri-
ate guarding is used.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments:

	 •	 The GDG emphasizes the importance of using stan-
dardized administration and scoring procedures for 
measuring patients in the clinic. While no single pro-
tocol has been used for the 10mWT, Quinn et al11 and 
Steffen and Seney10 described standardized proce-
dures. The GDG recommends the protocol by Steffen 
and Seney because both comfortable and fast speeds 
were tested, providing an assessment of the patient’s 
ability to alter gait speed. In addition, Steffen and 
Seney used a shorter walkway (the 10-m as compared 
with the 14m walkway used by Quinn et al), which may 
be more feasible in smaller spaces. This protocol has 
also been adapted by the ANPT CPG KT Committee 
(http://www.neuropt.org/professional-resources/anpt-
clinical-practice-guidelines/core-outcome-measures-
cpg). We recommend review of the standard proce-
dures and, on an annual basis, establishing consistency 
within and among raters using the 10mWT.

	 •	 Walking safety may be more of a priority in acute 
and subacute rehabilitation to prepare for discharge, 
whereas walking speed may be a higher priority there-
after.

	 •	 Community ambulation requires the ability to ambu-
late at various speeds. The 10mWT enables the assess-
ment of comfortable and fast walking; therefore, it is 
a useful measure to determine a patient’s ability to re-
sume community ambulation.
Intentional Vagueness: It is possible that authors of 
the studies reviewed used different administration pro-
cedures, resulting in some variability in the 10mWT 
protocols used among studies.
Role of Patient Preferences: Eighty-eight percent of 
consumers surveyed expressed that it was important to 
improve walking and 83% reported that difficulty with 
walking was a primary reason for seeking physical 
therapy.
Exclusions: The 10mWT is not appropriate for pa-
tients who do not have the capacity to walk. The GDG 
recommends that a score of 0 m/second be documented 
for patients who are unable to walk at a given point in 
time, but who have goals and the capacity to walk in 
the future.
Quality Improvement:

	 •	 Use of a single measure across clinical settings will fa-
cilitate communication among clinicians and enable as-
sessment of changes in a patient’s gait speed over time.

	 •	 Identifying a patient’s capacity to return to specific ac-
tivities requiring various gait speeds may be enhanced 
when using the 10mWT.

	 •	 Standardizing a gait speed measure for patients with 
neurologic conditions within and across clinical set-
tings will enable comparative outcomes for quality 
improvement initiatives. Because scores may differ 
based on testing protocol, it may be difficult to com-
pare data collected in different facilities unless the pro-
tocol is also specified. Individual organizations should 
use the CPG-recommended standardized protocol by 
Steffen and Seney10 to assess aggregate data for their 
patients. In cases when the protocol cannot be used, 
the modifications to the OM administration should be 
documented.
Implementation and Audit:

	 •	 The GDG recommends that clinicians use the protocol 
by Steffen and Seney,10 which has been adapted by the 
CPG KT Committee.

	 •	 For patients who are unable to walk at admission but 
have goals and the capacity to improve in this area, a 
score of 0 m/second should be documented to track pa-
tient change as ambulatory ability improves.

	 •	 The distance of the 10mWT is short and the use of as-
sistive devices is permitted, which facilitates its use 
across functional levels and environments (eg, home). 
The type of device must be documented.

	 •	 Clinics and organizations should establish administra-
tion consistency within and among clinicians prior to 
using the 10mWT, and this should be repeated annually.

Supporting Evidence and Clinical Interpretation 
(Table 10)
Administration and Conditions: The 10mWT involves 
measuring the time it takes for a person to walk the distance, 
with results typically reported in meters/second (m/s). The 
patient’s ability to walk at both comfortable and fast speeds 
can be measured, and assistive devices can be used. Quinn et 
al11 and Steffen and Seney10 have described detailed admin-
istration procedures. Both used a walkway length of 10 m, 
but varied in their measurement of the entire walkway11 ver-
sus the central 6 m.10 Quinn et al11 also measured the number 
of steps taken during the test. Both Quinn et al11 and Stef-
fen and Seney10 administered 2 trials; Quinn et al11 reported 
separate time data on each trial whereas Steffen and Seney10 
averaged the time from the 2 trials.

The 10mWT protocol by Steffen and Seney10 is recom-
mended by the GDG. This protocol assesses the time to 
the nearest 100th of a second to walk the central 6 m of a 
10-m walkway at the patient’s comfortable and fast walk-
ing speeds. The time starts when any part of the foot crosses 
the plane of the tapeline and ends when any part of the foot 
crosses the plane at the 6-m mark. Two trials are adminis-
tered at the comfortable speed, with the instruction “walk at 
your own comfortable speed and stop when you reach the far 
line,” followed by 2 trials at the fast speed, with the instruc-
tion “walk as fast as you can safely walk.” The 2 trials, for 
each speed, are averaged and the 2 gait speeds are document-
ed in meters/second. Use of an assistive device is permitted 
and should be documented. CPG KT Committee adaptations 
are located online at: http://www.neuropt.org/professional-
resources/anpt-clinical-practice-guidelines/core-outcome-
measures-cpg/core-measures.
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Populations: Ten level I studies on the 10mWT 
across all categories were reviewed: 3 acute (1 SCI48 and 2 
stroke87,88), 4 chronic progressive (1 MS78, 1 HD11, 1 PD10, 
and 1 postpolio80), 2 chronic stable (stroke63 and SCI89), and 
a mixed sample with acute stable, and chronic progressive 
conditions.90 Meaningful change data have been reported in 
acute (stroke)88 and chronic progressive (MS66) populations. 
Reliability has not been determined in acute neurologic con-
ditions. Floor and ceiling effects have not been studied in 
individuals with chronic progressive and chronic stabile neu-
rologic conditions.

Psychometric Data: Reliability: Intrarater (ICC = 0.98-
0.99) and interrater (0.95-0.98) reliabilities were reported in 
one study in participants with SCI (chronic stable).89 Test- 
retest reliability was established (ICC = 0.96) in patients 
with stroke (chronic stable).63 Four studies examined test-
retest reliability in individuals with chronic progressive con-
ditions, including HD (ICCs ranged from 0.92 to 0.97 across 
manifestations of HD),11 MS (ICC = 0.97),78 PD (ICC = 
0.96 and 0.97 for comfortable and fast speeds, respectively),10 
and postpolio (ICC = 0.95 for both preferred and maximum 
speeds).80 In a mixed population of chronic stable and chronic 
progressive participants, the test-retest reliability was ICC = 
0.93.90 Collectively, these studies indicate excellent reliabil-
ity of the 10mWT.

Only one study assessed interrater and intrarater reliabil-
ity; this emphasizes the importance of establishing the consis-
tency within and among clinicians within their own practice.89 
The high test-retest reliability across individuals with various 
neurologic conditions suggests that the 10mWT can be ad-
ministered with consistent results across 2 time periods. No 
article established the reliability of the 10mWT in individuals 
with acute neurologic conditions. The reason for the lack of 
focus on speed in the acute phase may be related to a higher 
priority and emphasis on walking recovery and patient safety.

SEM, MDC, MCID, Ceiling, and Floor Effects: Data to 
assist in interpretation and measuring changes were reported 
in chronic stable (stroke; MDC = 0.18 m/s)63 and chronic 
progressive conditions, including MS (smallest % differ-
ence change = −23/+30),78 HD (MDC = 0.20 m/s to 0.46 
m/s across HD manifestations),11 PD (MDC = 0.18 m/s for 
comfortable and 0.25 m/s for fast speeds),10 and postpolio 
(smallest detectable change [SDC] = 1.9 m/s for preferred 
and 1.7 m/s for fast speeds).80 A measurement error rating 
score of strong (?) was assigned to each study, due to the 
lack of MIC/MCID data. “Substantial meaningful change” 
and SEM data were established in acute stroke (“substantial 
meaningful change” decline = 0.01-0.10) depending on the 
anchor used.88 MIC was determined in MS78 (chronic pro-
gressive) (MIC = −0.11 to −0.19 m/s) depending on the 
anchor. Values for MDC vary across patient populations and 
within a given neurologic condition as can be seen by review-
ing our evidence table. Similarly, MIC values vary depend-
ing on the selected anchor.66 Thus, clinicians should avoid 
generalizing the results of one patient population to another 
when considering MDC and MIC. These data can assist cli-
nicians when interpreting results of a patient’s 10mWT.

Related Outcome Measures: The Rivermead Mobility 
Index (RMI) (see Supplemental Digital Content 13, Appen-
dix 11, available at: http://links.lww.com/JNPT/A226) is a 
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B. Action Statement 5: WALKING DISTANCE AS-
SESSMENT. Clinicians should use the 6 Minute Walk Test 
(6MWT) for adults with neurologic conditions who have 
goals to improve walking distance and the capacity to change 
in this area. The 6MWT should be administered (per the 
Quinn et al11 protocol as adapted by the CPG KT Committee) 
under the same test conditions at admission, and discharge, 
and when feasible, between these periods for patients with:
	 •	 Acute conditions: Evidence quality: V; recommenda-

tion strength: best practice
	 •	 Chronic stable conditions: Evidence quality: I; recom-

mendation strength: moderate
	 •	 Chronic progressive conditions: Evidence quality: I; 

recommendation strength: strong

Aggregate Evidence Quality and Strength: Level I; 
moderate. Based on 5 level I studies, reporting both 
reliability and/or data to assist in measuring changes 
in chronic progressive conditions; 3 level I studies in 
chronic stable populations that reported reliability, but 
no data to assist in measuring change; and, in acute pop-
ulations, 1 level I study reporting “substantial meaning-
ful change” and SEM, but no studies that examined reli-
ability (see Supplemental Digital Content 7, Appendix 
5, available at: http://links.lww.com/JNPT/A220).
Benefits:

	 •	 The 6MWT demonstrates excellent reliability in pa-
tients with chronic progressive and chronic stable neu-
rologic conditions.

	 •	 Data to assist in measuring change (eg, MIC, SEM, 
and MDC) have been assessed in individuals with 
chronic progressive neurologic conditions, and “sub-
stantial meaningful change” and SEM are available for 
individuals with acute conditions.

	 •	 The 6MWT has high clinical feasibility: it requires 
minimal equipment typically available in most settings 
and can be used for patients who walk with assistive 
devices. Only one trial is needed, limiting the time to 
administer the 6MWT.104 Standardized procedures for 
test administration exist, as discussed later.

	 •	 Initial costs of purchasing equipment (eg, stopwatches, 
cones, and distance measuring device) are minimal 
and equipment is likely available in most settings. The 
time to instruct the patient and administer the test is 
less than 10 minutes, which can be minimized if the lo-
cation and landmarks for conducting the test are stan-
dardized within each clinical setting.
Risk, Harm, and Cost:

	 •	 No adverse events were documented in research stud-
ies reviewed for this CPG.

	 •	 Administering the 6MWT has minimal risks, provided 
the patient’s vital signs are monitored and appropriate 
guarding is used.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments:

	 •	 The GDG emphasizes the importance of measurement 
reliability. Various protocols have been used for the 
6MWT. To standardize administration and scoring, the 
GDG recommends the protocol described by Quinn  
et al.11 This protocol has also been adapted by the 

measure that examines balance, transfers, and gait. It in-
cludes 1 performance-based item and 14 self-report items. 
Five level I studies on the RMI included 2 in acute stroke, 
reporting on internal consistency (Cronbach α = 0.93)91 and 
interrater reliability (ICC = 0.92).92 In acute stroke, there is 
a floor effect (30%) at admission to inpatient rehab,91 but 
not at 5 weeks. Hsueh et al92 reported a floor effect at 14 
days (40.4%), but not at 30 and 90 days; no ceiling effect 
was found. Test-retest reliability has been established in 
chronic stable (stroke; ICC = 0.96),93 chronic progressive 
(HD; ICC ranged from 0.81 to 0.98 across HD manifesta-
tions),11 and a mixed chronic stable and chronic progressive 
group (ICC = 0.96).90 A smallest real difference of 2.2 was 
reported in stroke (chronic stable)91 and chronic progressive 
populations, with MDCs ranging from 1 to 5 across HD 
manifestations.11 One level II study established an SEM of 
0.49 in MS.94 Although RMI data are available across cat-
egories, the RMI is composed of 15 items, only 5 of which 
pertain to gait (on level, unlevel, and stair surfaces). Thus, 
the RMI is not solely a measure of gait. Because consumers 
reported that gait was of importance, the GDG selected a 
gait-specific measure for the core set. Hence, the RMI was 
not included.

The Timed 25 Foot Walk (see Supplemental Digital Con-
tent 14, Appendix 12, available at: http://links.lww.com/JNPT/
A227) is a measure of gait speed (eg, the time to walk 25 ft). 
Eight level I studies on persons with MS (chronic progressive) 
establish its reliability in this population, with intrarater and 
interrater ICC values of 0.98 and 0.99, respectively.95 Six stud-
ies96-101 established test-retest ICC values ranging from 0.9296 
to 0.991.97 In addition, MIC values (ranging from −0.01 to 
−3.55 seconds)102 have been reported, as have SEM, MDC, 
and MDC% (= 1 second, 2.7 seconds, and 36%, respective-
ly).97 While the Timed 25 Foot Walk could have broad appli-
cability, there is less evidence overall to support its use across 
populations as compared with the 10mWT.

The Walk-12 is a self-report walking measure that as-
sesses the impact of a person’s neurologic condition on walk-
ing capability. One level I study reported internal consisten-
cy (Cronbach α = 0.94), and floor (21.7% at admission and 
0.9% at discharge) and ceiling effects (0.9% at admission 
and 0% at discharge) in a mixed chronic stable and chronic 
progressive sample.103 Further research would be beneficial, 
as the Walk-12 would complement the performance-based 
measures of gait included in the CPG.

R. Research Recommendation 7: Studies are needed to ex-
plore the reliability and clinically important change (eg, MCID) 
of the 10mWT in individuals with acute neurologic conditions. 
Clinically important change should also be determined in 
chronic stable conditions. Studies to determine the presence of 
floor and ceiling effects should be conducted in persons with 
chronic progressive and chronic stable conditions.

R. Research Recommendation 8: Studies are needed to 
examine the Walk-12 in individuals with acute, chronic pro-
gressive, and chronic stable neurologic conditions. Proper-
ties such as reliability, internal consistency, measurement 
error, floor and ceiling effects, MDCs, and MIC/MCIDs 
should be established across neurologic conditions.
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ANPT CPG KT Committee (http://www.neuropt.org/
professional-resources/anpt-clinical-practice-guide-
lines/core-outcome-measures-cpg). We recommend 
review of the standard procedures and, on an annual 
basis, establishing consistency within and among rat-
ers using the 6MWT.

	 •	 Home and community ambulation requires the ability 
to walk for lengthy periods and distances. The 6MWT 
can help determine a patient’s ability to resume activi-
ties requiring home and community ambulation.
Intentional Vagueness: The GDG assigned an ag-
gregate quality rating of moderate to this action state-
ment because of the lack of data to assist in measur-
ing change (eg, MDC, SEM, and MCID) in acute and 
chronic stable conditions, and the absence of reliability 
data in acute populations.
Role of Patient Preferences: Eighty-eight percent 
of consumers surveyed reported that it was important 
to improve walking, and 83% reported that gait dif-
ficulties were a primary reason for seeking physical 
therapy.
Exclusions:

	 •	 The 6MWT is not appropriate for patients who do not 
have the capacity to walk. The GDG recommends that 
a score of 0 m be documented for patients who are 
unable to walk at a given point in time, but who have 
goals and the capacity to walk.

	 •	 The 6MWT may have limited feasibility in certain set-
tings, such as a hospital room or home environment with 
limited walkway space or fixed environmental barriers. 
Thus, clinicians will need to determine the feasibility 
and appropriateness of the 6MWT in specific situations. 
If unable to administer due to limited feasibility, the 
clinician should document “unable to administer” and 
provide an explanation in the patient’s medical record.
Quality Improvement:

	 •	 Use of a single measure across clinical settings will 
facilitate communication among clinicians and more 
accurately reflect changes in a patient’s walking endur-
ance over time.

	 •	 A clinician’s ability to determine a patient’s capacity 
to return to activities requiring ambulation over long 
distance (eg, community settings) may be enhanced by 
using the 6MWT.

	 •	 Standardizing a walking endurance OM for patients 
with neurologic conditions within and across clinical 
settings will enable comparative outcomes for qual-
ity improvement initiatives. Because scores may differ 
based on pathway, it may be difficult to compare data 
collected in different facilities.
Implementation and Audit:

	 •	 The GDG recommends that clinicians use the proto-
col described by Quinn et al11 and adapted by the CPG 
KT Committee described later under Administration 
and Conditions. The recommended walkway length of 
12 m is recommended for use by the GDG as longer 
walkways (eg, 30-m recommended by the American 
Thoracic Society)105 are unlikely to be feasible in all 
environments (eg, small clinics or a patient’s home). 
A shorter walkway length may facilitate continued  

administration of the 6MWT as a patient transitions 
from one service to another (eg, inpatient rehabilita-
tion to home).

	 •	 Any deviation from the recommended protocol, in-
cluding use of encouragement and physical assistance, 
should be documented.106

	 •	 For patients who are unable to walk at admission but 
have goals and the capability to improve ambulatory 
capability, a score of 0 m should be documented. This 
will capture changes over time as the patient’s ambula-
tory capability improves.

	 •	 Only one trial of the 6MWT is necessary, as there is no 
practice effect when administering 2 trials.104

	 •	 Clinics and organizations should establish administra-
tion consistency within and among clinicians prior to 
using the 6MWT, and this should be repeated annually.

Supporting Evidence and Clinical Interpretation 
(Table 11)
Administration and Conditions: The 6MWT measures the 
distance an individual can walk in 6 minutes. A systematic 
review of timed walking tests for persons with stroke identi-
fied 36 protocols for the 6MWT.106 Studies varied in regard 
to walkway lengths (ranging from 10 to 85 m), shape (rect-
angular, oval, and circular), and tested speed (fast vs com-
fortable). The use of encouragement during the administra-
tion of the 6MWT varied and the impact is unclear.

Only Quinn et al11 described standardized procedures for 
the 6MWT and the protocol recommended by the GDG. The 
test is performed in a 12-m-long straight and unobstructed 
walkway located in a quiet hallway or open area. A turn-
around point should have clear markings at each end, about 
124-cm wide (eg, 2 cones width). The patient should be well 
rested before this test. With the patient seated, the test is ex-
plained as specified by Quinn et al,11 contraindications are 
checked, and resting heart rate is measured. The patient is 
instructed to walk up and down the walkway continuously 
without slowing, as able, for 6 minutes. Mobility aids may be 
used and must be documented. The patient stands and resting 
dyspnea (using the Borg scale) is measured. Encouragement 
(eg, “you’re doing a good job and you have 5 minutes left) 
is given after each minute of the test; no other communica-
tion should occur during the test. The patient may rest at any 
time, but the stopwatch remains running and the number of 
rests and the total rest time are recorded. Distance in meters, 
walked at 1, 3, and 6 minutes, is recorded, as is the patient’s 
heart rate before and after the test.

Various walkway lengths, ranging from 10 to 50 m, have 
been used.89 Pathway distance has been shown to impact dis-
tance walked, with longer walkways resulting in greater dis-
tances walked,89 suggesting the importance of using a con-
sistent pathway within and across patients in a given clinical 
setting.

Administration procedures for the 6MWT are clinical-
ly feasible with minimal low-cost equipment required (eg, 
stopwatch and equipment for measuring walkway distance), 
typically available in most clinical settings. Patients may use 
assistive devices during the 6MWT, which enables use of 
the measure across patients at various functional levels. Only 
one trial is required, as there is no practice effect of 2 trials.104

JNPT-D-17-00190.indd   204 09/06/18   2:22 PM



©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA	 205

JNPT • Volume 42, July 2018	 A Core Set of OMs for Adults With Neurologic Conditions Undergoing Rehabilitation
TA

B
LE

 1
1.

 E
vi

de
nc

e 
Ta

bl
e,

 6
-M

in
ut

e 
W

al
k 

Te
st

A
U

T
H

O
R

 

P
R

IM
A

R
Y

  
P

O
P

U
L

A
T

IO
N

 A
N

D
 

IM
PA

IR
M

E
N

T
 

L
E

V
E

L
 (

IF
  

A
VA

IL
A

B
L

E
)

L
E

V
E

L
 O

F
  

E
V

ID
E

N
C

E
IN

T
E

R
N

A
L

  
C

O
N

SI
ST

E
N

C
Y

R
E

L
IA

B
IL

IT
Y

  
(T

Y
P

E
, R

E
SU

L
T

S)
ST

A
N

D
A

R
D

 E
R

R
O

R
; 

M
D

C
s A

N
D

 M
C

ID
s

F
L

O
O

R
  

E
F

F
E

C
T

S
C

E
IL

IN
G

  
E

F
F

E
C

T
S

6-
m

in
 W

al
k 

T
es

t 
ac

ut
e 

sa
m

pl
es

Pe
re

ra
 e

t a
l88

S
tr

ok
e;

 s
ub

ac
ut

e
I

N
A

N
T

“S
ub

st
an

ti
al

 m
ea

ni
ng

fu
l c

ha
ng

e”
 =

 2
1 

m
 

(a
nc

ho
r-

st
ai

rs
);

 =
 5

4 
m

 (
an

ch
or

-w
al

k 
bl

oc
k)

; 
S

E
M

 =
 2

2 
m

N
T

N
T

6-
m

in
 W

al
k 

T
es

t 
ch

ro
ni

c 
st

ab
le

 s
am

pl
es

L
iu

 e
t a

l10
4

S
tr

ok
e

I
N

A
Te

st
-r

et
es

t  
IC

C
 =

 0
.9

8
N

T
N

T
N

T

N
g 

an
d 

H
ui

-C
ha

n81
S

tr
ok

e
I

N
A

Te
st

-r
et

es
t  

IC
C

 =
 0

.9
8

N
T

N
T

N
T

S
ci

vo
le

tt
o 

et
 a

l89
S

C
I

I
N

A
In

tr
ar

at
er

  
IC

C
 =

 0
.9

9;
  

In
te

rr
at

er
  

IC
C

 =
 0

.9
9

N
T

N
T

N
T

6-
m

in
 W

al
k 

T
es

t 
ch

ro
ni

c 
pr

og
re

ss
iv

e 
sa

m
pl

es

B
ae

rt
 e

t a
l10

2
M

S
; m

il
d 

to
 s

ev
er

e
I

N
A

N
T

M
IC

 im
pr

ov
em

en
t (

pa
ti

en
t a

nc
ho

r)
: 2

1.
56

 m
 

(w
ho

le
 g

ro
up

);
 2

6.
86

 m
 (

E
D

S
S

 ≤
4;

 1
7.

39
 m

 
(E

D
S

S
 4

.5
-6

.5
);

 S
R

C
in

di
vi

du
al
 6

7.
22

 m
 (

w
ho

le
 

gr
ou

p)
; 4

2.
86

 m
 (

E
D

S
S

 ≤
4;

 7
5.

42
 m

 (
E

D
S

S
 

4.
5-

6.
5)

.

M
IC

 im
pr

ov
em

en
t (

cl
in

ic
ia

n 
an

ch
or

) 
=

 9
.0

6 
m

 (
w

ho
le

 g
ro

up
);

 6
.9

0 
m

 (
E

D
S

S
 ≤

 4
; 9

.8
7 

m
 

(E
D

S
S

 4
.5

-6
.5

);
 S

R
C

in
di

vi
du

al
 =

 6
8.

32
 m

; (
w

ho
le

 
gr

ou
p)

; 5
6.

53
 m

 (
E

D
S

S
 ≤

4;
 7

3.
98

 m
 (

E
D

S
S

 
4.

5-
6.

5)
 

N
T

N
T

L
ea

rm
on

th
 e

t a
l97

M
S

 (
79

%
 r

el
ap

s-
in

g 
re

m
it

ti
ng

; 1
2%

 
se

co
nd

ar
y 

pr
og

re
s-

si
ve

; 9
%

 p
ri

m
ar

y 
pr

og
re

ss
iv

e)
; m

ea
n 

di
se

as
e 

du
ra

ti
on

 
11

.8
 (

0.
5-

32
) 

y;
 

m
ea

n 
E

D
S

S
 3

.5
 

(r
an

ge
 0

-6
.5

)

I
N

A
Te

st
-r

et
es

t  
IC

C
 =

 0
.9

59
S

E
M

 =
 3

2 
m

; M
D

C
 =

 8
8 

m
; M

D
C

 =
 2

0%
N

T
N

T

 
M

ot
l e

t a
l98

M
S

; 8
2%

 R
R

I
N

A
Te

st
-r

et
es

t  
IC

C
 =

 0
.9

59
N

T
N

T
N

T (c
on

ti
nu

es
 )

JNPT-D-17-00190.indd   205 09/06/18   2:22 PM



JNPT • Volume 42, July 2018

206		  ©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA

TA
B

LE
 1

1.
 E

vi
de

nc
e 

Ta
bl

e,
 6

-M
in

ut
e 

W
al

k 
Te

st
 (

C
on

tin
ue

d 
)

A
U

T
H

O
R

 

P
R

IM
A

R
Y

  
P

O
P

U
L

A
T

IO
N

 A
N

D
 

IM
PA

IR
M

E
N

T
 

L
E

V
E

L
 (

IF
  

A
VA

IL
A

B
L

E
)

L
E

V
E

L
 O

F
 

E
V

ID
E

N
C

E
IN

T
E

R
N

A
L

 
C

O
N

SI
ST

E
N

C
Y

R
E

L
IA

B
IL

IT
Y

 
(T

Y
P

E
, R

E
SU

L
T

S)
ST

A
N

D
A

R
D

 E
R

R
O

R
; 

M
D

C
s A

N
D

 M
C

ID
s

F
L

O
O

R
 

E
F

F
E

C
T

S
C

E
IL

IN
G

 
E

F
F

E
C

T
S

Pa
lt

am
aa

 e
t a

l66
M

S
; m

ed
ia

n 
E

D
S

S
 

2.
0 

(0
-6

.5
);

 8
8%

 
re

la
ps

in
g-

re
m

it
ti

ng

N
A

  
(M

IC
 o

nl
y)

N
A

N
T

M
IC

-d
et

er
io

ra
ti

on
 (

cl
in

ic
ia

n 
an

ch
or

) 
 

=
 −

55
.0

6 
m

; M
IC

-d
et

er
io

ra
ti

on
 p

at
ie

nt
 a

n-
ch

or
) 
=

 −
53

.3
5 

m

N
T

N
T

Q
ui

nn
 e

t a
l11

H
D

 f
ro

m
 p

re
m

an
i-

fe
st

 to
 la

te
 s

ta
te

I
N

A
Te

st
-r

et
es

t  
IC

C
 =

 0
.8

6-
0.

98
M

D
C

-p
re

m
an

if
es

t H
D

 =
 3

9.
22

 m
; m

an
if

es
t 

H
D

 =
 8

6.
57

 m
; e

ar
ly

-s
ta

ge
 H

D
 =

 5
6.

6 
m

; 
m

id
dl

e-
st

ag
e 

H
D

 =
 1

26
.1

4 
m

; l
at

e-
st

ag
e 

 
H

D
 =

 7
0.

65
 m

N
T

N
T

S
te

ff
en

 a
nd

 S
en

ey
10

P
D

; H
oe

hn
 a

nd
 

Y
ah

r 
1-

4 
(m

ed
ia

n 
2)

I
N

A
Te

st
-r

et
es

t  
IC

C
 =

 0
.9

6
M

D
C

 =
 8

2 
m

N
T

N
T

A
bb

re
vi

at
io

ns
: E

D
S

S
, E

xp
an

de
d 

D
is

ab
il

it
y 

S
ta

tu
s 

S
ca

le
; H

D
, H

un
ti

ng
to

n’
s 

di
se

as
e;

 I
C

C
, i

nt
ra

cl
as

s 
co

rr
el

at
io

n 
co

ef
fi

ci
en

t;
 M

C
ID

, m
in

im
al

 c
li

ni
ca

lly
 im

po
rt

an
t d

if
fe

re
nc

e;
 M

D
C

, m
in

im
al

 d
et

ec
ta

bl
e 

ch
an

ge
; M

IC
, m

in
im

al
 im

po
rt

an
t 

ch
an

ge
; M

S
, m

ul
ti

pl
e 

sc
le

ro
si

s;
 N

A
, n

ot
 a

pp
li

ca
bl

e;
 N

T,
 n

ot
 te

st
ed

; P
D

, P
ar

ki
ns

on
 d

is
ea

se
; R

R
, r

is
k 

ra
ti

o;
 S

C
I,

 s
pi

na
l c

or
d 

in
ju

ry
; S

E
M

, s
ta

nd
ar

d 
er

ro
r 

of
 m

ea
su

re
m

en
t;

 S
R

C
, s

m
al

le
st

 r
ea

l c
ha

ng
e.

Populations: The 6MWT is appropriate for use in pa-
tients with any neurologic condition. Nine level I studies re-
ported data on the 6MWT, including 5 samples with chronic 
progressive conditions (1 HD,11 1 PD,10 and 3 MS97,98,102), 
3 samples with chronic stable conditions (1 SCI89 and 2 
stroke81,104), and 1 in acute populations.88 One study reported 
“substantial meaningful change” and SEM in acute (stroke) 
populations;88 another reported MIC in chronic progressive 
(MS)66 populations.

Psychometric Data: Reliability: Intrarater and inter-
rater reliability (both ICCs = 0.99) were reported in par-
ticipants with SCI (chronic stable).89 Test-retest reliability 
has been established in chronic progressive conditions, in-
cluding HD (ICCs ranged from 0.86 to 0.98 across mani-
festations of HD),11 PD (ICC = 0.96),10 and MS (ICC = 
0.959).97,98 Two studies established ICCs = 0.98 in partici-
pants with stroke (chronic stable).81,104 Collectively, these 
studies indicate excellent reliability of the 6MWT, with the 
great majority achieving the preferred reliability of 0.90 or 
better.

Only one study89 assessed both interrater and intrarater 
reliability; this emphasizes the importance of establishing 
the administration consistency within and among clinicians 
within their own practice. The high test-retest reliability 
across participants with various neurologic conditions sug-
gests that the 6MWT can be administered with consistent 
results across 2 time periods. The reliability of the 6MWT 
in individuals with acute neurologic conditions was not as-
sessed in any study.

SEM, MDC, MCID, Ceiling, and Floor Effects: “Sub-
stantial meaningful change” and SEM data have been report-
ed in participants with acute stroke.88 SEM and/or smallest 
real change (SRC) data have been reported in individuals 
with chronic progressive conditions, including HD,11 PD,10 
and MS.97,102 Paltamaa et al66 reported MIC data in persons 
with MS. Only one study102 was rated strong, as both SRC 
and MIC data were reported; the other studies10,11,97 were 
rated strong (?) due to the lack of MIC/MCID data. Nev-
ertheless, data exist to assist clinicians when determining 
changes in a patient’s 6MWT score. Values for interpreting 
change (eg, MDC and MIC) can vary across patient popula-
tions, within a given neurologic condition, or depending on 
the anchor used, as is seen in Table 11. This suggests that cli-
nicians should avoid generalizing the results of one patient 
population to another population when considering data to 
assess patient change.

Data for use in assessing patient change have not been 
reported in individuals with chronic, stable neurologic condi-
tions. No studies reported data for floor or ceiling effects in any 
category, or reliability in acute populations, although “substan-
tial meaningful change” and SEM data exist in persons with 
acute stroke.88 Therefore, the 6MWT should be used with cau-
tion in individuals with chronic stable neurologic conditions.

Related Outcome Measures: The 2-Minute Walk Test 
(2MWT) (see Supplemental Digital Content 15, Appendix 
13, available at: http://links.lww.com/JNPT/A228) was re-
viewed, as it is a clinically feasible measure of walking distance 
and has applicability across patients with neurologic condi-
tions, especially those with fatigue (eg, persons with MS). Four 
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level I studies provide data on persons with stroke (chronic 
stable), including test-retest reliability (ICC = 0.98) and 
MDC (13.4 m).63 In chronic progressive samples, excellent 
test-retest reliability (ICC = 0.95) exists in persons with 
postpolio,80 and MIC (6.81 m) and SRC (26.64 m) have been 
established in MS.102 Rossier and Wade90 established the test-
retest reliability (ICC = 0.97) in a mixed chronic stable and 
chronic progressive sample.90 No studies reported data on 
the 2MWT in acute populations. The 2MWT has compara-
ble test-retest reliability and the availability of data to inter-
pret change, but there was less evidence overall to support its 
use across populations than the 6MWT.

R. Research Recommendation 9: Studies are needed to de-
termine the intrarater and interrater reliability, and clinically 
important change (eg, MCID), of the 6MWT in individuals 
with acute neurologic conditions. Data to assist in measuring 
change (eg, MDC, SEM, and MCID) are needed in individu-
als with acute and chronic stable neurologic conditions.

P.  Action Statement 6: TRANSFER ASSESSMENT. Clini-
cians should document the transfer ability of patients who have 
goals to improve transfers and have the capacity to change. 
Documentation should include the type of transfer, level of re-
quired assistance, equipment or context adaptations, and time 
to complete. In patients who have goals and the capacity to im-
prove sit-to-stand transfers, the 5 Times Sit-to-Stand (5TSTS) 
may be used. The 5TSTS and documentation of other transfers 
may be administered under the same test conditions using the 
protocol recommended by the CPG KT Committee at admis-
sion, discharge, and, when feasible, between these periods for 
adult patients with neurologic conditions. (Evidence quality: 
V; recommendation strength: best practice).

Aggregate Evidence Quality and Strength: Level V; best 
practice. Based on the GDG clinical expertise, informed 
by related evidence and the results of the clinician survey.
Benefits:

	 •	 Use of the 5TSTS will standardize one aspect of trans-
fer skill across patients and may provide information 
about the methods a patient uses to complete the sit- 
to-stand transfer.

	 •	 Initial costs of purchasing equipment (eg, stopwatches) 
are minimal and the required equipment (eg, standard 
chair) is commonly available in clinical settings. The 
time to administer the test is less than 5 minutes.
Risk, Harm, and Cost:

	 •	 No adverse events relative to the use of the 5TSTS 
were documented in studies reviewed for this CPG.

	 •	 Using an OM of transfers may extend the length of the 
session.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments:

	 •	 77% of clinicians surveyed indicated that transfers are 
an important construct to measure.

	 •	 Transfers (ie, moving from one position to another, 
such as sit to stand or wheelchair to mat) are a funda-
mental skill for daily life and an important component 
of the physical therapy care provided to patients with 
neurologic conditions.

	 •	 The use of OMs of transfers to assess and monitor 
changes in individuals with neurologic conditions re-
flects best practice and is consistent with the APTA 
Guide to PT Practice.

	 •	 The GDG emphasizes the importance of using stan-
dardized administration and scoring procedures for 
measuring patients in the clinic. While there is not a 
universally accepted protocol for the 5TSTS, we rec-
ommend that each clinical site adopt the testing proto-
col developed by the CPG KT Committee (http://www.
neuropt.org/professional-resources/anpt-clinical- 
practice-guidelines/core-outcome-measures-cpg). We 
recommend review of the standard procedures and, on 
an annual basis, establishing consistency within and 
among raters using the 5TSTS.
Intentional Vagueness:

	 •	 No single transfer OM had sufficient literature to support 
a strong or moderate recommendation for the core set; 
the 5TSTS received a best practice recommendation.

	 •	 Clinicians and organizations need to determine the fea-
sibility and utility of using an OM to measure transfers 
in view of their patient population, facility-specific re-
quirements and resources, and payer requirements.
Role of Patient Preferences: Consumers of neurolog-
ic physical therapy surveyed indicated that the use of 
standardized OMs is very important (58%) or impor-
tant (35%) to their care.
Exclusions: None.
Quality Improvement: Consistent use of a transfer 
OM may enable clinicians and administrators to moni-
tor the patient’s change at an individual, unit, organiza-
tion, or system level.
Implementation and Audit:

	 •	 Procedures for administering the 5TSTS should be stan-
dardized for use by clinicians in the facility. The GDG 
recommends the standard procedure developed by the 
CPG KT Committee for administration of the 5TSTS. 
The procedure is located on the ANPT Web site (http://
www.neuropt.org/professional-resources/anpt-clinical-
practice-guidelines/core-outcome-measures-cpg).

	 •	 Clinics and organizations should establish administra-
tion consistency within and among clinicians prior to 
using the 5TSTS, and this should be repeated annually.

Supporting Evidence and Clinical Interpretation 
(Table 12)
Administration and Conditions: The 5TSTS measures 
the time it takes an individual to transfer from a seated to 
a standing position and back to sitting 5 times. A patient is 
instructed to sit with arms folded across their chest and with 
back against the chair. Patients with stroke may have their 
impaired arm at their side or in a sling. Chair heights of 43 
to 45 cm have been reported in the literature. The patient is 
instructed to stand up and return to sitting 5 times as quickly 
as possible. Timing starts when the therapist says “go” and 
ends when the patient’s body touches the chair following the 
fifth repetition. Administration procedures for the 5TSTS 
are clinically feasible with minimal low-cost equipment re-
quired (eg, stopwatch and chair), typically available in most 
clinical settings.

JNPT-D-17-00190.indd   207 09/06/18   2:22 PM



JNPT • Volume 42, July 2018

208		  ©2018 The Authors. Published by Wolters Kluwer Health, Inc. on behalf of Academy of Neurologic Physical Therapy, APTA

Populations: The 5TSTS has been studied in individuals 
with chronic progressive conditions (PD).79

Psychometric Data: Reliability: One level I study reported 
test-retest reliability (ICC = 0.91) in chronic progressive 
conditions (PD).79 Reliability has not been assessed in indi-
viduals with acute or chronic stable populations; therefore, 
the 5TSTS should be used with caution in these groups.

SEM, MDC, MCID, Ceiling, and Floor Effects: SEM was 
reported to be 0.6s in individuals with chronic progressive 
conditions (PD)79; however, data are lacking to assist with 
measuring changes in acute or chronic stable neurologic 
conditions. No studies reported data for floor or ceiling ef-
fects in any category. Therefore, the 5TSTS should be used 
with caution in individuals with acute and chronic stable 
neurologic conditions.

Related Outcome Measures: The Rivermead Mobility 
Index-Modified (RMI-Mod) and the 30-second Chair Stand 
Test (30SCST) were reviewed for this CPG. The 30SCST 
was excluded because it did not have at least one article 
on reliability and data to interpret changes in neurologic 
populations.

Three articles supported the RMI-Mod,107-109 and these in-
cluded participants with acute stroke107,109 and a mixed popu-
lation of adults with acute and chronic progressive, but not 
chronic stable neurologic conditions (see Supplemental Digi-
tal Content 16, Appendix 14, available at: http://links.lww.
com/JNPT/A229).108 All articles examining the RMI-Mod 
were level I articles and reported internal consistency values 
between 0.80 and 0.96 and reliability between 0.93 and 0.99. 
Data to assist with measuring the change is lacking. While 
the RMI-Mod met the initial criteria of at least 75% of the test 
items matching the constructs of interest, only 50% of the test 
items matched the construct of transfers. For these reasons, 
the RMI-Mod was not recommended as a transfer OM.

R. Research Recommendation 10: Studies are needed that 
explore the feasibility and psychometric properties of the 
5TSTS to objectively describe the transfer abilities of adults 
with neurologic conditions, especially those other than indi-
viduals with PD, across the continuum of care and spectrum 
of acuity. Further study of the 30SCST is warranted, particu-
larly relative to reliability and data to interpret changes in 
individuals with neurologic conditions.

P. Action Statement 7: DOCUMENTATION OF PATIENT 
GOALS. Clinicians should document patient-stated goals and 
monitor changes in individuals with neurologic conditions 
using an OM such as the Goal Attainment Scale (GAS), re-
porting the task, the performance conditions, and the time to 
complete or level of independence desired. Documentation of 
patient goal measures should be administered under the same 
test conditions at least 2 times, at admission and discharge, 
and, when feasible, between these testing periods. (Evidence 
quality: V; recommendation strength: best practice)

Aggregate Evidence Quality and Strength: Level 
V; best practice. Based on the clinical expertise of the 
GDG and informed by related evidence and the results 
of the clinician survey.
Benefits:

	 •	 Seventy-nine percent of PTs surveyed for this CPG in-
dicated that patient-stated goals are an important con-
struct to measure.

	 •	 Using an OM of patient-stated goals will provide an 
opportunity for patients and clinicians to share their 
beliefs and values.

	 •	 An OM that assesses a patient’s goals may capture ac-
tivities or constructs not included in other OMs, but are 
important to the patient.

	 •	 Use of an OM of patient-stated goals may assist clini-
cians in identifying and addressing discrepancies be-
tween perceived and actual performance.
Risk, Harm, and Cost: No adverse events were docu-
mented in studies reviewed for this CPG.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments: The GDG believes that the use of 
OMs that assess and monitor changes in patient-stated 
goals in patients with neurologic conditions:

	 •	 Facilitates a patient-centered approach by integrating the 
patient’s goals, priorities, and values into the plan of care.

	 •	 Will encourage patient engagement in the rehabilita-
tion process.
Intentional Vagueness: No patient-stated goal OM 
had sufficient literature to support use across adults 
with neurologic conditions.
Role of Patient Preferences: Using an OM of patient-
stated goals will allow patients to clearly state their 
preferences for the focus of physical therapy.
Exclusions: In some situations, such as patients with im-
paired consciousness, cognition, and/or communication, 

TABLE 12. Evidence Table, 5 Times Sit-to-Stand

AUTHOR 

PRIMARY  
POPULATION  
AND  
IMPAIRMENT  
LEVEL  
(IF AVAILABLE)

LEVEL OF 
EVIDENCE

INTERNAL  
CONSISTENCY

RELIABILITY 
(TYPE, RESULTS)

STANDARD  
ERROR; 
MDCs AND 
MCIDs

FLOOR  
EFFECTS

CEILING 
EFFECTS

5 Times Sit-to-Stand chronic progressive samples

Paul et al79 Parkinson disease I NA Test-retest  
ICC = 0.91 

SEM = 0.6 s NT NT

Abbreviations: ICC, intraclass correlation coefficient; MCID, minimal clinically important difference; MDC, minimal detectable change; NA, not applicable; NT, not 
tested; SEM, standard error of measurement.
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it may be challenging to ascertain the patient’s goals. A 
caregiver may be able to provide a proxy response.110-112

Quality Improvement: Consistent use of a patient-
stated goal OM may enable clinicians to monitor the 
patient’s perspective of change, and administrators to 
monitor the degree to which patients perceive change 
at an individual, unit, organization, or system level.
Implementation and Audit:

	 •	 Because a specific patient-stated goal OM was not rec-
ommended, the GDG recommends that each organiza-
tion select an appropriate OM to assess patient-stated 
goals in regard to its patient population, facility-specific 
requirements, and resources. The GAS, a measure that 
was assessed during the CPG review process, has been 
studied in other populations (eg, pediatric and geri-
atric) and may be applied to adults with neurologic 
conditions.

	 •	 Administration procedures (eg, interview structure and 
use of a proxy) for the organization’s chosen patient-
stated goal OM could be standardized for use in the 
facility. Standardization regarding assessment and 
documentation of this construct should include report-
ing the task, the performance conditions, and the time 
to complete or level of independence desired. Patient 
goals should be assessed at least 2 times, at admission 
and discharge, and preferable in between these time pe-
riods under the same test conditions.

	 •	 When a discrepancy exists between perceived goals 
and actual performance or capacity, clinicians should 
provide education for the patient and caregiver and re-
view the goal expectations.

Supporting Evidence and Clinical Interpretation
General Overview: Patients’ and clinicians’ health beliefs 
frequently lack agreement, affirming the need for discus-
sions about goals and shared decision-making with pa-
tients.113 Many OMs make the theoretical assumption that 
all clients have similar goals leading to the challenge of cap-
turing the unique goals of individual clients.114 OMs have 
been developed, which allow the clinician and the patient to 
collaboratively and systematically establish individualized 
goals and reach agreement on the scaling of these goals.

Patient-Stated Goals OM Considered in This CPG: 
Three measures of patient-stated goals, the GAS, Canadian 
Occupational Performance Measure, and Patient-Specific 
Functional Scale, were reviewed for this CPG. The Canadian 
Occupational Performance Measure was excluded because 
it is proprietary and requires payment for use. The Patient-
Specific Functional Scale was excluded because it did not 
have at least one citation each to support reliability and as-
sessment of change over time. Two citations for the GAS 
were identified. One citation was excluded, as the subject 
population included a mixed geriatric population, rather than 
participants exclusively with neurologic conditions.115 A final 
citation used the GAS with a neurologic population (brain 
injury and stroke); the standardized response mean (2.2) was 
reported, but data were lacking for reliability.116 One article 
reported on participants with MS, but failed to meet the sam-
ple size required for inclusion in this CPG;117 others did not 
focus on adults with neurologic conditions.118,119

R. Research Recommendation 11: Studies should explore 
the feasibility and psychometric properties, including reli-
ability and data to assist in interpreting change (eg, MDC 
and MCID/MIC) of the GAS and other OMs that capture the 
individual goals of adults with neurologic conditions across 
the continuum of care and spectrum of acuity.

B. Action Statement 8: USE OF THE CORE SET OF 
OUTCOME MEASURES. Clinicians should use and docu-
ment the OMs in the core set to assess change over time. The 
core set includes the Berg Balance Scale (BBS), Functional 
Gait Assessment (FGA), Activities-specific Balance Confi-
dence Scale (ABC), 10 meter Walk Test (10mWT), 6 Minute 
Walk Test (6MWT), and 5 Times Sit-to-Stand (5TSTS) and 
the recommended patient goal assessment for adults who are 
undergoing neurologic physical therapy. The core set should 
be administered with patients who have goals and the capac-
ity to improve transfers, balance, and/or gait. In cases when 
a patient cannot complete one or more core set OMs (eg, 
a patient who is unable to walk; thus, cannot complete the 
10mWT or 6MWT), a score of 0 should be documented. The 
patient goal assessment should be administered to all adults 
undergoing neurologic physical therapy. The core set should 
be administered under the same test conditions at least 2 
times, at admission and discharge, and when feasible be-
tween these periods (Evidence quality: II; recommendation 
strength: moderate).

Aggregate Evidence Quality and Strength: Level I; 
moderate. Based on 41 level I studies for the 6 OMs 
collectively (ABC, Berg, FGA, 6MWT, 10mWT, and 
5TSTS) and 1 level II moderate study (FGA). Level I 
studies provide moderate to strong evidence, supporting 
the use of the BBS, FGA, ABC, 10mWT, and 6MWT 
for patients with chronic stable and chronic progressive 
conditions. Best practice recommendations support the 
use of the 10mWT (2 level I studies) and the 6MWT (1 
study reporting MIC) in patients with acute conditions. 
A best practice recommendation was made for the 
5TSTS based on 1 level I study in patients with chron-
ic progressive conditions. In addition, a best practice 
recommendation was made that clinicians document 
patient-stated goals and monitor changes using an OM.
In the survey to determine the scope of the core set, the 
PTs indicated that balance (97%), gait (94%), patient-
stated goals (79%), and transfers (77%) were impor-
tant to address, and 94% of PTs indicated they were 
willing or very willing to use a core set of OMs.
The aggregate strength of moderate was given because 
the core set measures have not been studied collectively.
Benefits:

	 •	 Consumers of PT and clinicians were in agreement that 
the constructs of gait, balance, transfers, and patient-
stated goals are important to assess. In addition, the 
recovery of balance, gait, and transfers facilitate im-
proved independence for adults with neurologic con-
ditions. Therefore, a core set of OMs that captures 
these constructs addresses the needs of patients and 
practitioners. A comprehensive examination of all con-
structs, for which a patient has goals and the capacity 
to improve in these goals, reflects best practice.
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	 •	 Use of the core set OMs for all patients with neurologic 
conditions and in all settings will facilitate collection 
of practice-based evidence to compare interventions 
and programs.

	 •	 Use of the core set OMs across settings will facilitate 
measurement of patient progress over time and across 
the continuum of care. For example, as a patient moves 
from acute care to inpatient rehabilitation to outpatient 
services, or as a patient’s neurologic condition changes 
over time due to recovery or its progressive nature, the 
core set will reflect performance changes for the high-
est priority domains.

	 •	 Results of the core set of OMs can facilitate a compre-
hensive examination of balance, gait, and transfers to 
assist with clinical decision-making, including the se-
lection of treatment interventions, modification of the 
plan of care, and discharge decisions.

	 •	 Standardization of entry-level DPT and residency edu-
cation that includes training on the core set.
Risk, Harm, and Cost:

	 •	 No adverse events relative to the use of any of the mea-
sures in the core set were reported in studies reviewed 
for this CPG.

	 •	 Organizational costs to administer the core set of OMs 
may include the cost to alter the medical record to in-
clude data fields, time for staff training and test admin-
istration, and the cost of testing forms and equipment.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments: The GDG believes that the use of a core 
set of OMs will enhance patient outcomes because they 
will standardize measures across settings. The core set will 
contribute to the advancement of neurologic physical ther-
apy through the development of a learning health system 
and the ability to do comparative effectiveness research.
Intentional Vagueness:

	 •	 The time frames for administration of the core set (eg, 
admission, interim, and discharge) may vary depend-
ing on facility-specific requirements and length of stay.

	 •	 The GDG recommends administration of the core set 
and sharing the measurement results with providers at 
the next level of care. This is particularly important 
when it is not feasible to administer the core set more 
than once within a given setting.

	 •	 The measures in the core set were assessed primarily 
in patients with central nervous system conditions. 
Therefore, clinicians should use caution when apply-
ing these measures to patients with peripheral nervous 
system conditions.

	 •	 Although evidence supports the use of each measure 
in the core set, the use of the measures collectively has 
not been studied.
Role of Patient Preferences:

	 •	 Consumers surveyed reported that OMs were very impor-
tant (60%) and somewhat important (36%) to their care.

	 •	 Selection of the appropriate OMs for an individual 
patient should be based on a patient’s prognosis and 
rehabilitation goals.
Exclusions:

	 •	 The OMs in the core set were assessed for reliability 
and the ability to measure change over time. They were 

not assessed for other purposes (eg, prediction or im-
pairment classification).

	 •	 In an acute care setting, in situations where a patient’s 
length of stay is short, or when the patient is abruptly 
discharged from a given setting, administration of the 
core set at interim and discharge time frames may not 
be feasible.

	 •	 If a patient does not have goals or a prognosis to im-
prove in specific construct areas, OMs should not be 
collected in the specific goal areas. When an OM in the 
core set cannot be administered (eg, due to a patient’s 
current abilities or the patient does not have the capac-
ity to improve or goals in the area), the clinician should 
document that the OM was not administered and pro-
vide a rationale (eg, not applicable due to the patient’s 
current and expected functional capability or not ap-
plicable due to a lack of related patient goals).
Quality Improvement:

	 •	 The core set will facilitate monitoring of an indi-
vidual patient’s status across time and settings, and 
the degree to which patients change in aggregate. The 
data collected could be used to increase transparency 
of outcomes; study clinician performance relative to 
patient outcomes and internal and external bench-
marks; improve health care processes; and generate 
new knowledge.
Implementation and Audit:

	 •	 The leadership of health care facilities and organiza-
tions should prioritize use of the core set and actively 
support implementation.120

	 •	 Clinical facilities and organizations should standardize 
the administration procedures (eg, equipment, instruc-
tions, and scoring) of the core set. Efforts should be 
taken to standardize administration procedures and to 
determine the consistency within and among clinicians 
prior to using the core set OMs.

	 •	 Documentation of the core set should be standard-
ized to incorporate the following designated fields into 
electronic health records: the BBS, FGA, Activities-
specific Balance Confidence Scale, 10mWT, 6MWT, 
and 5TSTS. Fields to document the total score and in-
dividual items on the OM should be included. In addi-
tion, the following items may be documented when as-
sessing transfers: transfer ability of patients who have 
goals to improve transfers and have the capacity to 
change, inclusive of type of transfer, level of required 
assistance, equipment or context adaptations, and time 
to complete. When documenting patient goals, the 
following items should be included: the task, the per-
formance conditions, and the time to complete and/or 
level of independence desired.

	 •	 When a patient continues care at another level of ser-
vice, the core set results should be shared between fa-
cilities/organizations.

	 •	 Organizations should audit documentation regularly 
to determine adherence to core set recommendations. 
If adherence levels are not acceptable, audit and feed-
back, use of other knowledge translation interventions, 
or quality improvement initiatives may improve routine 
administration of the core set.
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Supporting Evidence and Clinical Interpretation
The concept of a core set of OMs for use in neurologic re-
habilitation has been discussed for over 10 years. The APTA 
EDGE task forces made condition-specific recommenda-
tions for use of OMs in practice.121 The development, use, 
and benefits of core sets, including those organized by con-
dition and construct, have been described.16 Measurement 
core sets have been described/developed for clinical and 
research use with individuals with stroke,106 MS,122 cerebral 
palsy,123 vertigo and dizziness,124 and cerebellar ataxia.125 
Other authors have advocated for OM core sets organized by 
construct such as balance126 or gait.106 Most published core 
sets have been developed by a consensus approach, such as 
a Delphi process.123,126,127 While a modest amount has been 
written in support of the development of OM core sets, the 
literature on the demonstrated benefits of use in physical 
therapy is extremely limited.128 Therefore, research is needed 
on the impact of the core set on patients, organizations, and 
the profession.

The use of OMs, including a core set of OMs, will cre-
ate the foundation for learning health care in adult neuro-
logic physical therapy, as recommended by the Institute of 
Medicine.22 The OMs in the core set have value individually 
as well as when used collectively in the care of adults with 
neurologic conditions. All OMs, with the exception of the 
5TSTS, have documented evidence of strong internal consis-
tency/reliability and data to assist in measuring change (eg, 
SEM, MDC, and MCID) from multiple level I articles across 
neurologic conditions and categories. Collectively, the core 
set OMs capture the client’s status across constructs that 
both PTs and consumers indicated to be important or related 
to primary reasons for seeking physical therapy services. 
Furthermore, the use of patient goal assessment will provide 
standard reporting guidelines for patient goals. The core set 
will facilitate a comprehensive examination of important 
constructs in a patient’s care and support decision-making, 
plan of care development, and achievement of outcomes col-
laboratively set by the patient and the clinician.

R. Research Recommendation 12: Studies are needed that 
explore the impact of using the core set of OMs on rehabili-
tation outcomes, including factors related to implementation 
(eg, time and cost). Studies should explore the impact of us-
ing the core set of OMs to support clinical decision-making 
across neurologic conditions and categories. Future mea-
surement studies should be designed to meet the COSMIN 
requirements for excellent methodology with regard to sam-
ple size, design, and rigor of statistical analysis of psycho-
metric properties.8,9,40,42

R. Research Recommendation 13: The CPG KT Committee 
is developing standardized administration procedures for all 6 
OMs in the core set. Studies are needed to determine the psy-
chometric properties of these protocols across acute, chronic 
progressive, and chronic conditions in clinical practice.

P. Action Statement 9: DISCUSS OUTCOME MEA-
SURE RESULTS AND USE COLLABORATIVE/
SHARED DECISION-MAKING WITH PATIENTS. 
Clinicians should discuss the purpose of OMs, results, and 

how these results influence treatment options with patients 
undergoing neurologic physical therapy. Collaboratively, the 
clinician and the patient should decide how these data should 
inform the plan of care (Evidence quality: V; recommenda-
tion strength: best practice).

Aggregate Evidence Quality and Strength: Level V; 
best practice. Based on the GDG clinical expertise and 
informed by the consumer survey results and refer-
ences in other medical fields.
Benefits: Discussing the results of OMs with patients 
may result in:

	 •	 Patients being more informed and engaged in rehabili-
tation.

	 •	 Better alignment of the plan of care with the patient’s 
goals, preferences, and measurement results.
Risk, Harm, and Cost:

	 •	 No adverse events relative to the discussion of the re-
sults OMs were documented in the reviewed studies or 
in a Cochrane review on the use of decision aids (eg, 
interventions that support patients in shared decision-
making) to inform patients about care.129

	 •	 A discussion of the OM results may extend the length 
of the session. Decision aid use to support shared 
decision-making has been shown to mildly increase 
(<3 minutes) the length of a patient’s consultation with 
a health care provider.113

	 •	 When the results of OMs are not positive and/or pa-
tients have difficulty understanding the results, patients 
may experience stress/discomfort and the discussions 
may add time to the treatment session.
Benefit-Harm Assessment: Preponderance of benefit.
Value Judgments:

	 •	 In a Cochrane review on decision aids (eg, interven-
tions that support patients in shared decision-making), 
some benefits identified include increased participants’ 
knowledge, accuracy of risk perceptions, improved 
alignment of values and care choices, and decreased 
decisional conflict from feeling uninformed.129

	 •	 The GDG believes discussing the OM results and shar-
ing (eg, collaboratively) decision-making would ben-
efit patients undergoing neurologic physical therapy.
Intentional Vagueness: The time frames (eg, admis-
sion, interim, and discharge) for clinicians discuss-
ing the results of OMs and sharing decisions with 
patients who have neurologic conditions may vary 
depending on facility-specific requirements, patient 
length of stay, etc.
Role of Patient Preferences: The majority of the con-
sumers surveyed reported that test results were very 
important (60%) or important (35%) to them.
Exclusions: In some situations (eg, a patient with an im-
paired level of consciousness, cognition, or communica-
tion impairment), it may be challenging to discuss the 
results of OMs with a patient. A caregiver may be able to 
participate in these discussions and decisions as a proxy.
Quality Improvement:

	 •	 Mechanisms (eg, time and space for conversation) 
should be developed to enable clinicians to share OM-
related information with patients and caregivers.
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	 •	 Sharing OM results and their impact on the plan of care 
may help to:

	 •	 Engage and motivate a patient in his/her physical therapy.
	 •	 Facilitate shared decision-making regarding goals and 

the plan of care.
Implementation and Audit:

	 •	 Organizations should develop procedures and docu-
mentation for the discussion of OM between the cli-
nician and the patient. Articles are available to guide 
implementation of shared decision-making in clinical 
practice, and may be applied to rehabilitation clinics.130

	 •	 Education and training on methods to discuss OM re-
sults and share decision-making may be required.

	 •	 A routine audit and feedback of documentation should 
be performed to ensure adherence to the recommenda-
tions of sharing OM results and decision-making with 
the patient.

Supporting Evidence and Clinical Interpretation
Shared decision-making is an approach in which patients and 
clinicians make decisions collaboratively using the patient’s 
health information, their values and preferences, and the best 
available evidence. Patients are encouraged to consider ex-
amination and treatment options and communicate prefer-
ences. The clinician should collaborate with the patient to 
assist in selecting the best plan of care. This approach dif-
fers from one in which a clinician makes decisions on behalf 
of patients, and is intended to respect patient autonomy and 
promote engagement.130,131 Sixty-percent of consumers sur-
veyed for this CPG reported that test results were “very im-
portant” to them. However, 13% did not recall whether their 
PT conducted tests and 25% reported that tests were con-
ducted only at admission and discharge, but not in between 
these 2 periods. It is possible that OMs were not consistently 
used in the patients’ care, but these data may also indicate 
that the consumers were not consistently informed about 
the  use of OMs. The majority of consumers reported that 
the PT discussed the purpose (80%) and results (76%) of the 
OMs used and that the PTs explained how the OM results 
informed the plan of care (53%). Only 37% reported being 
“very satisfied” with the information they received. The con-
sumers were not asked whether they shared decision-making 
regarding the plan of care.

These data suggest that there is a need to improve the 
provision of OM-related information to patients and to share 
decision-making about the plan of care. Providing mean-
ingful information and sharing decisions throughout each 
patient’s episode of care ensure that needs are met and the 
patient understands the role of physical therapy in his/her 
health care. This is particularly important, as patients’ and 
clinicians’ health beliefs may lack agreement, confirming 
the need for shared decision-making between clinicians and 
patients.113

A recent Cochrane review129 concluded that decision aids, 
which provide evidence-based information to inform patients 
and support shared decision-making, can have a positive ef-
fect on communication between the provider and the patient. 
Decision aids can inform patients and improve knowledge 
(high-quality evidence), increase the patient’s involvement 
in care (moderate-quality evidence), and integrate a patient’s 

values with care decisions (low-quality evidence). Although 
this review focused on decision aids for medical interven-
tions, it may have relevance for rehabilitation practice. Similar 
outcomes (eg, enhanced patient involvement and knowledge) 
may be achieved by providing patients with explicit informa-
tion about their OM results and collaboratively making deci-
sions about their care.

R. Research Recommendation 14: Research is needed on 
the impact of discussing OM results and shared decision-
making with patients receiving neurologic physical therapy, 
including the development and impact of OM-related infor-
mation (eg, OM-related decision aids) on the understand-
ing and involvement of a patient in his/her care and on the 
achievement of patient goals. Furthermore, studies should 
develop and test the use of decision aids that incorporate the 
core set.

Limitations
There are several limitations to this CPG. As stated, this CPG 
focused only on OMs to assess patient change over time. 
Thus, other OM uses (eg, prediction) were not considered. 
When critically appraising the articles, the focus was on the 
strength of the psychometric properties of OMs, not avail-
able administration protocols. Our review of OMs reflected 
the name of the measure (eg, BBS and 10mWT), not the 
construct (ie, of balance or gait speed). Thus, it is possible 
that some articles that may have been identified by construct, 
rather than OM name, were not identified and reviewed. In 
addition, it is possible that authors of the studies reviewed 
used different administration procedures, resulting in some 
variability in the protocols used among studies.

GUIDELINE IMPLEMENTATION  
RECOMMENDATIONS

Overview: Implementation of the action statements con-
tained in this guideline is integral to the process of knowl-
edge translation (KT). KT has been defined as “the dy-
namic and iterative process that includes the synthesis, 
dissemination, exchange and ethically sound application 
of knowledge to improve health, provide more effective 
health services and products, and strengthen the health care 
system.”132 This complex process is impacted by many vari-
ables and is most effective when efforts are multifaceted 
and sustained, and when they target barriers to the recom-
mended practice. Efforts at the individual, organizational, 
and societal levels to support KT are critical to ensure 
rapid and successful CPG implementation. Organizations 
and clinicians should assess their own barriers and facili-
tators to using the CPG action statements and develop a 
KT plan that is tailored to overcome the identified barri-
ers. The GDG considered the literature and input from key 
stakeholders related to barriers for the CPG (eg, time, cost, 
and training needed to administer the core set; equipment) 
when selecting OMs for the core set. The recommendations 
given next may facilitate adoption and successful use of the 
core set in practice. Use of KT frameworks can provide a 
theoretical foundation for implementation, and may lead to 
successful KT initiatives.133-137
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Recommendations for Health Care Organizations and 
Clinicians: The GDG recommends that organizations adopt 
specific standardized practices related to use of this core 
set of OMs and documentation of patient goals in clinical 
practice.
	 •	 First, the core set should be used when a person under-

going neurologic physical therapy has goals and poten-
tial to improve balance, gait, or transfers.

	 •	 Patient goal documentation should adhere to the CPG 
recommendations. The OMs should be administered to 
a patient when evaluated in any setting. If a patient is 
unable to perform a test, but will likely be able to per-
form some or all of the OM at some point in the future, 
the patient should receive a zero on the initial test. This 
provides an opportunity to capture data at a later point 
in time, reflecting change that occurred.

	 •	 Follow-up measures should be administered at least 
twice, with ideal administration time being the mid-
dle of treatment and at discharge. While it is recom-
mended to collect the core set at least once between 
the admission and discharge assessment, the decision 
to use the OMs for interim measurements is left to the 
discretion of the clinician and the organization. Factors 
such as length of stay, facility requirements, and re-
imbursement may impact the ability to administer the 
core set at times other than admission and discharge. 
However, an interim assessment will provide impor-
tant information about whether the patient’s status is 
changing during the episode of care and may inform 
intervention modifications. In cases when administra-
tion of the OMs multiple times is not feasible (eg, in 
acute care), the GDG recommends that the clinician 
administers the OM once and provide the measurement 
results to the next level of care.

	 •	 In health systems with several levels of care, the core 
set should be used throughout a patient’s episode of 
care and measurement results should be provided to 
the next level of care.

	 •	 Clinicians should utilize data from the core OM set 
to describe progress to other health professionals (eg, 
letters to insurance companies, physicians, and team 
conference reporting).

	 •	 Documentation of the OMs should be standardized 
within the facility based on the recommended methods 
and incorporated into designated fields in the electron-
ic health record.

	 •	 Information, such as SEMs, MDCs, and MCIDs, 
should be used to support decisions to alter the course 
of treatment and discharge from care.

	 •	 Implementation of this core set may require time for 
learning about the CPG and the recommended prac-
tices, comparing current practice with recommended 
actions, and creating a plan for CPG implementation 
within the organization.138,139 Specific protocols for 
administering the core set have been recommended by 
the GDG and CPG KT Committee (http://www.neu-
ropt.org/professional-resources/anpt-clinical-practice-
guidelines/core-outcome-measures-cpg).

Organizations and clinicians should determine interrater 
and intrarater reliability of each core set measure annually 

and strive to achieve an agreement of more than 0.90 reli-
ability.140-142 OMs with a test-retest or interrater reliability of 
less than 0.70 should not be used for individual patients.140,141 
Establishing the reliability of clinicians in a clinical setting 
should facilitate consistent measurement of a patient’s per-
formance (eg, when more than one clinician conducts a giv-
en test on an individual patient) or when measures are taken 
over time (eg, at admission and discharge), and enhance a 
clinician’s and organization’s confidence in the OM results. 
In addition, increased reliability when using OMs may im-
prove the clinician’s ability to identify changes in function, 
reduce measurement error, and improve the development 
and modification of the plan of care. Training to ensure stan-
dardization of OM administration and skills assessment may 
enhance reliability.

To promote adoption of the core set, organizations should 
consider the use of KT interventions.143 A copy of the CPG 
action statements should be kept in a location that is easy to 
reference. Equipment and space to administer the core set 
should be kept in an easily accessible location. Examination 
forms should be adapted to include facility-specific informa-
tion, such as the location of equipment and local adaptation 
to testing paths, and electronic and printed versions should 
be made available. Initial training on administration of the 
core set, how to use data to guide decision-making, and 
methods to use core set data to collaboratively determine a 
plan of care with patients (eg, shared decision-making) may 
be required. This content should also be provided during new 
hire orientation. Audit and feedback144 may facilitate adher-
ence to the recommendation that OM administration occurs 
at admission and discharge, and preferably, at least once in 
between. Audit criteria should include adherence to recom-
mended administration timing and documentation of OM in-
terpretation and shared decision-making. Tools to assist with 
auditing will be developed by the CPG KT Committee, and 
added to the ANPT Web site. Incorporating a requirement 
to adhere to use of the core set into performance appraisals 
will promote the use of the core set as a clinical and pro-
fessional expectation. Whenever possible, core set reminder 
systems and decision-support tools should be integrated into 
the electronic health system. These and other KT strategies 
may be used to promote adoption throughout a health care 
organization.

Integration With EDGE Recommendations: Six ANPT 
EDGE task forces predated the development of this CPG. The 
OM recommendations from those groups were focused on in-
dividuals with a specific neurologic condition (eg, stroke). It 
is the intent of the GDG that, when caring for an individual 
with a specific condition, clinicians integrate the core set with 
the recommendations from the relevant EDGE task force. 
The core set may be viewed as a “starting point” for measure 
selection, with additional condition-specific measures as rec-
ommended by the EDGE task force used to provide insight 
into issues specific to their patient’s health condition.

ANPT KT Taskforce Will Support CPG Implementation: 
In collaboration with the GDG, the ANPT has developed a 
KT task force made up of PTs practicing in different levels 
of care: experts, early career PTs, supervisors, researchers, 
patients, and educators. Their role is to support clinicians 
and organizations in the dissemination and implementation 
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of CPGs. The primary objective of the core set KT task force 
is to develop implementation packages that will include KT 
processes, products, and tools for organizations, clinicians, 
and educators to use to implement the core set.

The GDG and the Practice Committee of the ANPT joint-
ly developed and disseminated the previous objectives with 
an invitation to apply for membership on the task force. In-
terested stakeholders were asked to submit a statement of in-
terest and a curriculum vita. The ANPT Director of Practice, 

Practice Committee Chair, and GDG reviewed applications 
and selected members. Two task force cochairs and 7 mem-
bers agreed to participate.

The process of collaboration between the task force and 
the GDG has begun and is anticipated to continue through 
2019. As this process evolves, the KT task force, in conjunc-
tion with the GDG and the leadership of the ANPT, will fi-
nalize plans and develop multiple and diverse implementa-
tion recommendations and strategies.
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R. Research Recommendation 1: Researchers should fur-
ther examine the BBS, to determine its psychometric proper-
ties in neurologic conditions other than stroke, SCI, PD, HD, 
and MS. Properties such as SEMs, MDCs, and MCID/MICs 
should be established for individuals with scores through-
out the range of the scale in all adult neurologic conditions. 
Specific information regarding the functional levels of in-
dividuals who may benefit from the BBS, and when to start 
with or transition to another OM, is needed. Determination 
of optimal administration timing would assist clinicians in 
administering the BBS within a reasonable time frame when 
“real change” would be expected. Development and compre-
hensive testing of a BBS short-form would decrease admin-
istration burden.

R. Research Recommendation 2: Studies on OMs that pro-
vide a comprehensive assessment of sitting balance across 
acute, chronic progressive, and chronic conditions are need-
ed. These should aim to determine the psychometric proper-
ties, including reliability, and to identify information to as-
sist in interpretation, such as MDCs and MIC/MCIDs.

R. Research Recommendation 3: Specific information re-
garding the functional levels of individuals who may benefit 
from the FGA and when to start with or transition to another 
OM is needed. Determination of optimal administration tim-
ing would assist clinicians in administering the FGA within 
a reasonable time frame when real change can be expected. 
Development and psychometric testing of an FGA short-
form would decrease administration burden.

R. Research Recommendation 4: Studies are needed to ex-
amine other OMs, such as the Mini-BESTest and the TUG, 
in individuals with acute, chronic progressive, and chronic 
stable neurologic conditions. While the FGA had enough 
evidence to support its inclusion of the core set, more com-
prehensive measures of standing and walking balance should 
be tested to ensure a complete comparison against the FGA. 
Properties such as reliability, internal consistency, measure-
ment error, floor and ceiling effects, MDCs, and MIC/MCIDs 
should be established across neurologic conditions.

R. Research Recommendation 5: Studies are needed to de-
termine the psychometric properties (eg, reliability) of the 
ABC in acute, chronic progressive, and chronic stable neu-
rologic conditions. Furthermore, information to assist clini-
cians in interpreting the results of the ABC, such as MDCs 
and MIC/MCIDs, should be established across neurologic 
conditions. Specific information regarding the characteris-
tics of individuals who may benefit from the ABC is needed.

R. Research Recommendation 6: Studies are needed to 
examine other OMs, such as the Falls Efficacy Scale In-
ternational, in individuals with acute, chronic progressive, 
and chronic stable neurologic conditions. While evidence 
supports the inclusion of the ABC in the core set, other 

patient-reported measures of balance should be studied to 
ensure a comprehensive comparison to the ABC. Properties 
such as reliability, internal consistency, measurement error, 
floor and ceiling effects, MDCs, and MIC/MCIDs should be 
established across neurologic conditions.

R. Research Recommendation 7: Studies are needed to 
explore the reliability and clinically important change (eg, 
MCID) of the 10mWT in individuals with acute neurologic 
conditions. Clinically important change should also be de-
termined in chronic stable conditions. Studies to determine 
the presence of floor and ceiling effects should be conduct-
ed in persons with chronic progressive and chronic stable 
conditions.

R. Research Recommendation 8: Studies are needed to 
examine the Walk-12 in individuals with acute, chronic 
progressive, and chronic stable neurologic conditions. Psy-
chometric properties such as reliability, internal consis-
tency, measurement error, floor and ceiling effects, MDCs, 
and MIC/MCIDs should be established across neurologic 
conditions.

R. Research Recommendation 9: Studies are needed to de-
termine the intrarater and interrater reliability, and clinically 
important change (eg, MCID), of the 6MWT in individuals 
with acute neurologic conditions. Data to assist in measuring 
change (eg, MDC, SEM, and MCID) are needed in individu-
als with acute and chronic stable neurologic conditions.

R. Research Recommendation 10: Studies are needed that 
explore the feasibility and psychometric properties of the 
5TSTS to objectively describe the transfer abilities of adults 
with neurologic conditions, especially those other than indi-
viduals with PD, across the continuum of care and spectrum 
of acuity. Further study of the 30SCST is warranted, particu-
larly relative to reliability and data to interpret changes in 
individuals with neurologic conditions.

R. Research Recommendation 11: Studies should explore 
the feasibility and psychometric properties, including reli-
ability and data to assist in interpreting change (eg, MDC 
and MCID/MIC) of the GAS and other OMs that capture the 
individual goals of adults with neurologic conditions across 
the continuum of care and spectrum of acuity.

R. Research Recommendation 12: Studies are needed that 
explore the impact of using the core set of OMs on rehabili-
tation outcomes, including factors related to implementation 
(eg, time and cost). Studies should explore the impact of us-
ing the core set of OMs to support clinical decision-making 
across neurologic conditions and categories. Future measure-
ment studies should be designed to meet the COSMIN re-
quirements for excellent methodology with regard to sample 
size, design, and rigor of statistical analysis of psychometric 
properties.8,9,40,42

SUMMARY OF RESEARCH RECOMMENDATIONS
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R. Research Recommendation 13: The CPG KT Committee 
is developing standardized administration procedures for all 6 
OMs in the core set. Studies are needed to determine the psy-
chometric properties of these protocols across acute, chronic 
progressive, and chronic conditions in clinical practice.

R. Research Recommendation 14: Research is needed 
on the impact of discussing OM results and shared 

decision-making with patients receiving neurologic physi-
cal therapy, including the development and impact of OM-
related information (eg, OM-related decision aids) on the 
understanding and involvement of a patient in his/her care 
and on the achievement of patient goals. Furthermore, re-
search should develop and test the use of decision aids that 
incorporate the core set.
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