APPENDIX C

Critical Appraisal of Study Design for Psychometric Articles
Interpretation Guide
To decide which score to provide for each item on a quality checklist, read the following descriptors. Pick the descriptor that sounds most like the study being evaluated with respect to a given item. If there is no documentation of an action, treat it as not done.
Adapted from: Law, MacDermid. Evidence-based rehabilitation: A guide to practice. 2nd edition. Thorofare (NJ): Slack Inc; 2008.
	Question
	Score
	Descriptors

	Study Question

	1
Background & Research Question
	2
	The authors:
1. Performed a thorough literature review, indicating what is currently known about the psychometric properties of the instruments or tests under study from previous research studies.
2. Presented a critical and unbiased view of the current state of knowledge.
3. Indicated how the current research question evolves from a gap in the current knowledge base.
4. Established a research question based on the above.

	
	1
	All of the above criteria were not fulfilled (little reference to previous research and present gaps in knowledge), but a clear rationale was provided for the research question.

	
	0
	A foundation for the current research question was not clear, and the rationale was not founded on previous literature

	Study Design

	2
Subjects
	2
	Provide specific inclusion/exclusion criteria more than simply “healthy” or “control” (e.g., free of any musculoskeletal conditions that would affect gait), provide age range/cut-off for recruitment, report demographic data (age, sex, body composition), and recruitment setting/context.

	
	1
	No specific inclusion/exclusion criteria other than “healthy” or “control”, no a priori age definition, and no information on setting/context, but does report demographic data (age, sex, body composition).

	
	0
	No specific inclusion/exclusion criteria other than “healthy” or “control”, no a priori age definition, no information on setting/context, and is missing some demographic data (age, sex, or body composition).

	3
Objective/
Hypothesis
	2
	Authors identified objectives/hypotheses, which described the specific type of reliability (intra/interrater, test-retest), or validity (criterion) evaluated against a defined gold-standard (intro). Include an a priori hypothesis/definition of level of the reliability and/or validity that would be expected/acceptable. This information is provided before the methods/reporting benchmarks.

	
	1
	Authors identified objectives/hypotheses, which described the specific type of reliability (intra/interrater, test-retest), or validity (criterion) evaluated against a defined gold-standard (intro). Did NOT include an a priori hypothesis/definition of level of the reliability and/or validity that would be expected/acceptable.

	
	0
	Authors did not identify specific types of reliability or validity under evaluation. For example, “The purpose of this study was to investigate the reliability and validity of step time from a wearable sensor.” can be rated as zero if no further detail on the types of reliability and validity or the nature of specific objectives/hypotheses are provided.

	



	4
Scope/
Design
	2
	Reliability: Authors provided detailed information on the how the specific type of reliability (i.e., interrater, or test-retest) was to be assessed (e.g., number of days between collections, number of raters compared, etc.).
Validity: Authors provided detailed information on the how the gold-standard was to be collected with the device being tested. 

	
	1
	Limited information was provided on how the specific type of reliability or validity was assessed (i.e., unclear how many days between sessions, number of raters).

	
	0
	No information was provided on how the specific type of reliability or validity was assessed.

	5
Sample

	2
	Authors performed a sample size calculation and obtained their recruitment targets. Post-hoc power analyses and/or confidence intervals (CI) confirm that the sample size was sufficient to define relatively precise estimates of reliability or validity.

	
	1
	The authors provided a rationale for the number of subjects included in the study but did not present specific sample size calculations or post-hoc power analyses. Alternatively, sample is greater than 100, but has no justification for sample size.

	
	0
	Size of the sample was not rationalized or is clearly underpowered. 

	6
Retention

	2
	Ninety percent or more of the patients enrolled for study were reevaluated.

	
	1
	More than 70% of the patients eligible for study were reevaluated.

	
	0
	Less than 70% of the patients eligible for study were reevaluated.

	Measurements

	7
Sensor

	2
	The authors provided detailed information that outlines the measurement device (i.e., inertial sensor) and specific procedures for data collections. This information needs to consist of: i) name, manufacturer of sensor, and sampling rate, ii) specifics on placement, and iii) sensor calibration procedures (before or on participant).

	
	1
	Device is referenced with moderate description/information (2 complete categories out of 3)

	
	0
	Minimal description of device is provided and without appropriate references. (0 or 1 categories out of 3)

	8
Protocol
	2
	The authors provided detailed information that outlines the task to be assessed. This information needs to consist of: i) time or distance walking, ii) walking speed, iii) setting (overground, treadmill), and iv) A. Reliability - information on how procedures were standardized between sessions (e.g., how was walking speed standardized between session) B. Validity- Information on how devices were collected simultaneously. 

	
	1
	No obvious sources of bias in how tests were performed/administered, but minimal attention or description of the extent to which the above standards were maintained. Specifically, 3/4 items were reported. 

	
	0
	No description of the extent to which the above standards were maintained or an obvious source of bias in data collection methods. Less than 3 items were reported. 

	Analyses

	9
Organization
	2
	Authors clearly defined which specific analyses were conducted for each of the stated specific hypotheses of the study. This may be accomplished through organization of the results under specific subheadings, or by demarcating which analyses addressed specific psychometric properties. Data were presented for each objective/hypothesis.

	
	1
	Data were presented for each specific objective/hypothesis, but authors did not clearly link these analyses to the defined objective/hypothesis.

	
	0
	Data were not presented for each objective/hypothesis or psychometric property outlined in the purposes or methods.

	



	10
Statistical Analyses
	2
	Appropriate statistical tests were conducted:
Reliability: Relative (ICCs) and absolute (SEM or limits of agreement) measures.
Validity: Limits of agreement and bias (Bland-Altman plot)

	
	1
	Appropriate statistical tests were used in some instances, but suboptimal choices were made in other analyses: 
Reliability: Relative OR absolute reliability (ICCs, SEM, limits of agreements, or r)
Validity: No limits of agreement and bias (Bland-Altman plot), but use ICCs or r or CMC or CMD or Spearman

	
	0
	None of the above outcomes:
Reliability: NO ICCs, SEM, limits of agreements, or r
Validity: NO Limits of agreements, ICCs, or r
Only reporting other outcomes (e.g., mean (SD), MDC, coefficient of variation, raw data, etc.) would be a 0.

	11
Estimates of Variance
	2
	For key indicators such as reliability coefficients indices, at least 2 of the following were presented:
1. Appropriate confidence intervals (CI)
2. Comparison to appropriate benchmarks or standards (reference or rationale provided)
3. SEM Correlation matrices for validity analysis may not require that each individual correlation be presented with its associated CI; however, CIs and benchmarks should be used according to standards for this type of analysis.

	
	1
	Either CIs or appropriate benchmarks were used, but not both.

	
	0
	Benchmarks or CIs were either used inappropriately or not included.

	Recommendations

	12
Conclusion/
Recommendations
	2
	Authors made specific conclusions (based on results) and clinical recommendations that were clearly related to the specific objectives/hypotheses stated at the beginning of the study and supported by the data presented.

	
	1
	Authors made conclusions and clinical recommendations that were general, but basically supported by the study data, OR authors made conclusions and clinical recommendations for only some of the study objective/hypotheses.

	
	0
	Authors made vague conclusions without any clinical recommendations, and conclusions OR recommendations contradicted the actual data presented.
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