
Appendix D
Methodology

Appendix D: Methodology

This appendix provides additional detail on selected aspects of the methodological approach adopted by the RTI-University of North Carolina at Chapel Hill (UNC) Evidence-based Practice Center (RTI-UNC EPC).  We first discuss the process we used to modify the key clinical questions and the causal pathway.  We then document how we selected instruments and set priorities for literature search and evidence review.  We end the appendix with a discussion of the supplemental analysis of the usability of the selected instruments and their manuals.  Tables D1 through D4 and Figures D1 through D6 presented here supplement the text in Chapter 2, its Methods Appendix, and this Appendix.

Revision of Key Clinical Questions and Causal Pathway

We developed preliminary key clinical questions and causal pathway in response to the initial request for proposal from the Social Security Administration (SSA) and the Agency for Healthcare Research and Quality (AHRQ).  To refine these conceptual issues, we organized a one-day meeting (September 18, 2000, in Rockville, Maryland) to

· Solicit input from the meeting participants on the utility and appropriateness of the causal pathway and refinement of key clinical questions, and

· Identify and prioritize evaluation tools to be included in the evidence analysis.

Meeting participants included the 10 members of our formal Technical Expert Advisory Group (TEAG) (see Appendix B), AHRQ staff, and appropriate SSA representatives.  The meeting participants (Table D1) included individuals with clinical expertise in speech, language, and voice disorders in adults and children, neurology (adult and pediatric), otolaryngology, developmental pediatrics, and both educational and vocational aspects of speech and language disorders; representatives of professional societies (e.g., American Psychological Association, American Academy of Otolaryngologists-Head and Neck Surgeons, American Speech-Language-Hearing Association) and health care systems also participated.  

Key Clinical Questions

During the meeting the discussion of the key clinical questions concerned (1) whether language impairment included oral, aural, and written impairments; (2) which populations to include or exclude; and (3) differences between impairment and function and whether it is appropriate to use tools for impairment to evaluate future functioning or performance.  The first issue was addressed by leaving the terminology in the key clinical questions broad (i.e., speech and language disorders) rather than by limiting to spoken language (current SSA criteria examine spoken or verbal rather than written language).  The second issue was not resolved; rather, the RTI-UNC EPC evaluated tools looking for evidence for all of the populations listed.  The final issue of using measures of impairment to predict future functioning was addressed by rewording the second key clinical question to ensure that measures of impairment are used to predict future impairment and that functioning/performance tools are used to predict future functioning/performance.

Causal Pathway

During the meeting, participants suggested minor revisions to the causal pathway.  Specifically, we included voice impairments as a separate category of impairments and added responsiveness (i.e., the ability of the test to detect changes in impairment and to differentiate between levels of severity) and appropriate normative data to the relevant test characteristics of the evaluation tools.  We made the former change because voice production is a separate issue with different evaluation tools and complexities.  The latter change was made to describe more comprehensively the characteristics of evaluation instruments.

Selection and Prioritization of Instruments for Review

During the September 18, 2000 meeting, we asked participants to select and prioritize instruments for review.  The scientific director provided meeting participants with a partial list of speech-language diagnostic tools to use as a reference during this process.  The list was not exhaustive but rather was designed to serve as a trigger for suggesting tools.  After some discussion of the SSA's inability to accept tests for which normative data are not current, the participants were reminded that the purpose of the task was to select tools for which evidence is available and to allow the SSA to use the resulting evidence report to develop criteria.

The selection process began with the EPC study director and Center co-director encouraging meeting participants to nominate evaluation tools in each of five categories(adult language, child language, adult speech, child speech, and voice.  They then solicited a single tool from each individual, going around the table until no participants made additional suggestions.  In general, TEAG members suggested the majority of the evaluation tools.  Meeting participants generally suggested only tools in their areas of expertise; physicians were less likely to contribute tools during this process.  

In all, 39 separate instruments emerged.  We could not have conducted systematic literature reviews and evidence analyses for each of the 39 tools elicited given the project timeline and resources, so the EPC co-director asked meeting participants to set priorities for the tools within the five categories, selecting three tools in each.  A formal voting process was not used to elicit the priorities, but the participants substantially agreed about the tools finally selected for review.

During the prioritization process, meeting participants articulated several principles for guiding instrument selection.  For language disorders, participants suggested that tools needed to represent receptive language, expressive language, and functional language, with emphasis on tools that test language disorders broadly rather than a particular aspect of language.  The panel did not suggest several instruments considered to be standards in the field (e.g., ASHA Functional Assessment of Communication Skills23) because reliability and validity data, although available, evidently had not been published in the peer-reviewed literature.  For child language conditions, participants also considered it important to select tools that could be used for different ages groups (i.e., 0 to 3 years of age, 3 to 5 years, and school age).  For speech, tools evaluating connected speech were given greater consideration that those evaluating only single word production.  Meeting participants also attempted to balance tools for elicited behaviors with those evaluating observed behaviors.

As noted, meeting participants suggested 39 instruments during this process(10 for adult language, 15 for child language, five for adult speech, six for child speech, and three for voice disorders.  Table D2 gives the entire list, with those selected for review indicated in italicized, bold text.  More than three tools may be indicated for review if the tools apply (in various forms) to both adults and children or appear in both English and Spanish and would likely be captured in a single literature search.  As described in Chapter 2, we subsequently excluded phonological process analysis after consultation with TEAG members in December 2000 and with colleagues in the Division of Speech and Hearing Sciences at UNC-Chapel Hill. 

Supplemental Analysis—Usability Analysis

When deciding which instrument to use, a clinician must evaluate whether the manual provides sufficient information on how to administer and score the instrument.  As part of our analyses, we evaluated the usability of the instrument manuals.  Two second-year speech and language pathology graduate students in the Division of Speech and Hearing Sciences at the University of North Carolina at Chapel Hill independently evaluated each manual for comprehensiveness and ease of use.  Each has completed a minimum of 80 hours of supervised training in speech and language disorder assessment divided equally between adults and children.  Thus, the evaluations of these raters represent what we might be expect if an experienced speech and language pathologist used an unfamiliar instrument for the first time.

Each reviewer independently completed the Usability Evaluation Form (Figure D6) supervised by EPC clinical experts.  After the evaluations were complete, we entered the data into a Microsoft Excel( spreadsheet, coding a “1” if the rater indicated that the instrument met the criterion (i.e., circled “yes” on the form), “0” otherwise.  To assure consistency between the graduate student reviewers, we computed Cohen’s kappa statistic of inter-rater reliability35 using SAS, version 6.12 (The SAS Institute, Cary, NC) and percentage agreement between the raters (Table D4).  For each instrument, we report the number and percentage of criteria met and describe where the two reviewers disagreed in their assessments.  We calculated these statistics by adding the number of criteria met, scoring 1 point for criteria that both reviewers rated as being met and 0.5 points for criteria where only one rated it as being met; and dividing by the total number of criteria (i.e., 8).

Kappa values for the individual criterion ranged from 0.34 to 1.00, suggesting slight moderate to almost perfect agreement.39  Inter-rater agreement ranged from 76.5 percent (13/17) to 100% (17/17).  We re-reviewed the criteria for which we observed the lowest level of agreement.  In most cases, the disagreement amounted not to whether instrument met the criterion but how much information the manual provided to the reviewer.  One of the reviewers seemed to require more detail on use to be comfortable with the instrument and, thus, to rate the criterion as having been met.

Table D1.
Participants in September 18, 2000 Meeting

	Research Triangle Institute-University of North Carolina (RTI-UNC)
Evidence-based Practice Center

	Kathleen Lohr, Ph.D.

Co-Director, RTI-UNC EPC

Research Triangle Institute

RTP, NC
	Andrea Biddle, Ph.D., M.P.H.

Study Director

University of North Carolina

Chapel Hill, NC

	Linda Watson, Ed.D.

Scientific Director

University of North Carolina

Chapel Hill, NC
	Jessica Nelson, B.A.

Project Manager

Research Triangle Institute

RTP, NC

	Agency for Healthcare Research and Quality (AHRQ)


Rockville, MD 

	
	

	Social Security Administration (SSA)

	Paul Burgan, M.D.

Medical Officer-Pediatrics

Office of Disability

Division of Medical and Vocational Policy

Baltimore, MD
	Sandra Z. Salan, M.D.

Medical Officer-Neurology

Office of Disability

Division of Medical and Vocational Policy

Baltimore, MD

	Frank Schuster, M.D.

Medical Officer-Pediatric Neurology

Office of Disability

Division of Medical and Vocational Policy

Baltimore, MD
	Marquita Rand, Ph.D.

Speech and Language Pathologist

Program Analyst

Office of Disability

Division of Medical and Vocational Policy

Baltimore, MD

	Janet Bendann

Program Analyst

Childhood Disability Branch

Division of Medical and Vocational Policy

Baltimore, MD
	Roberta A. Schulman, Ph.D.

Speech/Language Pathologist

Federal Disability Determination Service

Baltimore, MD

	E. Lucinda Cassett-James, Ph.D.

Speech/Language Pathologist

Federal Disability Determination Service

Baltimore, MD


Table D1.
Participants in September 18, 2000 Meeting (continued)

	Technical Expert Advisory Group (TEAG) Members

	Robert F. Rust, Jr., M.D.

Pediatric Neurologist

University of Virginia School of Medicine

Charlottesville, VA
	Michael Benninger, M.D., F.A.C.S.

Otolaryngologist

Henry Ford Hospital

Detroit, MI

	H. Branch Coslett, M.D.

Adult/Behavioral Neurologist

Temple University School of Medicine

Philadelphia, PA
	Paul Eslinger, Ph.D.

Clinical Neuropsychologist

Pennsylvania State University School of Medicine

Hershey, PA

	Diane Paul Brown, Ph.D.

Representative, Consumer Issues

ASHA

Rockville, MD
	Rhea Paul, Ph.D.

Speech/Language Pathologist

Southern Connecticut State University

New Haven, CT

	Edward Conture, Ph.D.

Speech/Language Pathologist

Vanderbilt Bill Wilkerson Center

Nashville, TN
	Malcolm McNeil, Ph.D.

Speech/Language Pathologist

University of Pittsburgh

Pittsburgh, PA

	Kathryn Yorkston, Ph.D.

Speech Language Pathologist

University of Washington

Seattle, WA
	


Table D2.
Tests Selected by Meeting Participants by Disorder Categorya
	Adult Language

	Porch Index of Communicative Ability (PICA)

	Western Aphasia Battery (WAB)

	Boston Diagnostic Aphasia Examination, 2nd Edition (BDAE-2)

	Multilingual Aphasia Examination, 3rd Edition/Examen de Afasia Multilingue (Spanish edition)

	Communicative Abilities for Daily Living, 2nd Edition

	Expressive Vocabulary Test

	Revised Token Test

	Discourse comprehension lists

	Correct Information Units

	Information Units

	

	Child Language

	Clinical Evaluation of Language Fundamentals, 3rd Edition (CELF-3)

CELF-3 Spanish Edition (CELF-3Sp)

CELF-Preschool (CELF-P)

	Test of Language Development-Primary, 3rd Edition. (TOLD-P:3)

Test of Language Development-Intermediate, 3rd Edition (TOLD-I:3)

	Preschool Language Scale-3 (English) (PLS-3)

Preschool Language Scale-3 (Spanish) (PLS-3Sp)

	Test of Pragmatic Language (TOPL)

	Index of Productive Syntax

	Pragmatic Protocol 

	Peabody Picture Vocabulary Test III (PPVT)

	Test for Auditory Comprehension of Language, 3rd Edition

	Communication and Symbolic Behavior Scales (CSBS)

	Vineland Adaptive Behavior Scales

	Token Test for Children

	Developmental Sentence Scoring (DSS)

	Expressive Vocabulary Test

	Test of Problem Solving

	Receptive-Expressive Emergent Language (REEL)-3


Table D2.
Tests Selected by Meeting Participants by Disorder Category (continued)

	Adult Speech

	Stuttering Severity Instrument for Children and Adults, 3rd Edition (SSI-3)

	Assessment of Intelligibility in Dysarthric Speech (AIDS)

	Dysarthria Examination Battery (DEB)

	Frenchay Dysarthria Assessment

	Intelligibility ratings

	

	Child Speech

	Stuttering Severity Instrument for Children and Adults, 3rd Edition (SSI-2)

	Goldman-Fristoe Test of Articulation, 2nd Edition (GFTA-2)

	Phonological process analysis 

	Photo Articulation Test-3rd Edition

	Stuttering Prediction Instrument for Young Children

	Khan-Lewis Phonological Analysis

	

	Voice

	Voice Handicap Index (VHI)

	Kay Elemetrics Multi-Dimensional Voice Profile (MDVP)

	GRBAS (grade, rough, breathy, asthenic, strain) Scale


a Bold, italicized text indicates instruments the meeting participants selected for literature review and evidence analysis based on familiarity with tests, known breadth of use of the instrument, and expected level of available evidence.

Table D3.
Search Terms Employed in the Literature ReviewADVANCE \d3
	MeSH Search Terms and Key Words

	Exploded: 

Study Designs:

study design, study characteristics, randomized controlled trial [publication type], single-blind method, double-blind method, random allocation, cross-over, case-control studies, retrospective cohort, longitudinal studies, outcomes

Disorders:

Language development disorders, language disorders, speech disorders, child language disorders, adult language disorders, voice disorders, articulation disorders, dysarthria, stuttering, aphasia, apraxias, developmental apraxia

Tests: a 

Phonological Process Analysis, Clinical Evaluation of Language Fundamentals, Preschool Language Scale, Goldman-Fristoe, Western Aphasia Battery, Test of Pragmatic Language, Test of Language Development, Stuttering Severity Index, Assessment of Intelligibility for Dysarthric Speech, Dysarthria Examination Battery, Boston Diagnostic Aphasia Examination, Voice Handicap Index, Multidimensional Voice Profile, GRBAS, Porch Index of Communicative Ability

Primary Outcomes:  

Predictive value of tests, sensitivity and specificity, reproducibility of results, reliability

Other:

Quality of life, activities of daily living, functional status, outcomes and process assessment (health care), outcomes assessment (health care), costs and cost analysis, cost-benefit analysis, epidemiologic study characteristics

	


a Keyword searches were used for test names to achieve the broadest search possible.  As a result, we often found nonrelevant citations because the search engine looks for words in proximity.

Table D4:  Percentage Agreement and Inter-rater Reliability (Kappa)

	Criteria
	% Agreement
	Kappa

	1.  Instrument administration procedures can be duplicated
	94.1
	---a

	2.  Scoring procedures can be duplicated
	82.4
	---a

	3.  Examiner qualifications specified
	81.2
	0.60

	4.  Required examiner training documented
	94.1
	0.87

	5.  Environmental and equipment requirements described
	100
	1

	6.  Raw score scale meaning and interpretation described
	76.5
	---a

	7.  Derived score scale meaning and interpretation described
	82.4
	0.34

	8.  Scale construction described
	88.2
	0.45


aSAS could not calculate kappa because of missing data in the cells.  When we replaced the missing values with 0.001, kappa values were 0.002, 0.0004, and 0.0002 for criteria 1, 2, and 6, respectively. 

 Figure D1.
Evaluation Instruments for Speech and Language Disorders

Abstract Review Form
Article Author: 










Journal: 












Year of Article: 










UID (Unique Identifier): 









Name of Tool: 











Database:  Circle one of the following:

MEDLINE    CINAHL    PSYCHLIT    ERIC    HAPI    UNKNOWN

Abstractor Initials: 



If the abstract is not available, stop here and return this form to Anne Jackman.

	1. Includes information on:  reliability (e.g., internal consistency, test-retest, intra- or inter-rater) AND/OR validity (e.g., construct, concurrent, or predictive validity for future communicative functioning) of evaluation tool(s)
	Yes
	No
	Cannot Determine

	2. After completion of study each analysis group is greater than or equal to 20 subjects
	Yes
	No
	Cannot Determine

	3. After completion of study each analysis group is greater than or equal to 10 subjects
	Yes
	No
	Cannot Determine

	4. Study design is one of the following:

a. RCT (double, single-blinded or cross-over)

b.   Nonequivalent control group design

c. Prospective or retrospective cohort

d. Cohort study not otherwise specified

e. Case-control study

f. Psychometric testing of all types

g. Meta-analysis, meta-regression, or cross-design synthesis 
	Yes
	No
	Cannot Determine

	5. Includes children (birth-21) and/or adults (18-62)*
	Yes
	No
	Cannot Determine


* May include older individuals but majority must fall into this age range.

IF ANY ITEM IN THE GRAY AREA IS CIRCLED, THE ARTICLE IS EXCLUDED.  

IF ANY ITEM IN “CANNOT DETERMINE” AREA CIRCLED, PULL ARTICLE FOR FURTHER REVIEW (PFFR).

INCLUDE:


EXCLUDE:


PFFR:



Figure D2.

Data Extraction Form for Peer-Reviewed Articles–

Criteria for Determining Disability in Speech Language Disorders

(pages 305-312, following)

Figure D3.

Data Extraction Form for Instrument Manuals

Criteria for Determining Disability in Speech Language Disorders

(pages 315-334)

Figure D4.

Article Quality Rating Forms

(pages 337-340)

Figure D5.

Test Manual Quality Rating Forms

(pages 343-348)

Figure D6.
Usability Evaluation Form

Criteria for Determining Speech and Language Disorders

Usability Evaluation Form

Date of Review (MM/DD/2001): __ __ / __ __ / 2001

Instrument: _________________________________________________ Version: ___

Instructions:  Circle only one item in each row.

	Criteria
	Rating

	Are the procedures for administering the instrument described in sufficient detail to enable users to duplicate administration procedures used during standardization?
	Yes
	No

	Are the procedures for administering the instrument described in sufficient detail to enable users to duplicate the scoring procedures used during standardization?
	Yes
	No

	If the administrator or scorer of the instrument must have special qualifications, does the manual specify what those qualifications must be?
	Yes
	No

	Does the manual document the training required by instrument administrators and/or scorers to use the instrument appropriately?
	Yes
	No

	Does the manual supply information about the special environmental or equipment needs required to use and score the instrument?
	Yes
	No

	Does the manual clearly explain the meaning and intended interpretations of raw score scales and the limitations of those scores?
	Yes
	No

	Does the manual clearly explain the meaning and intended interpretation of derived score scales and the limitations of those scores?
	Yes
	No

	When scales are to be used for reporting scores, does the manual clearly describe the construction of the scales?
	Yes
	No


Comments:


