Appendix: Information on the appraisal tool used in this study (adapted from Jerosch-Herold 2 and Terwee et al 27).

Whereas a good range of tools are available to assess the methodological quality of studies on interventions and qualitative studies,53-56 very few tools exist for the appraisal of papers on outcome measures (OMs). The most recent papers in this field are by Jerosch-Herold2 and Terwee et al,27 and the tool we developed for our study has been adapted from their work.  

Although they acknowledge and draw on previous work in the area, much of which was published before 2000, both Jerosch-Herold2 and Terwee et al27 refer to the lack of existing rigorous frameworks for the critical appraisal of  outcome measures (OMs). Jerosch-Herold’s paper is on the critical appraisal of OMs in general, while Terwee et al’s paper focuses on the quality criteria that should be applied to the appraisal of health status questionnaires. Drawing heavily on other authors’ work on research methods, both papers outline the research methodology principles relevant to measuring outcome and detail how they should be applied to papers on the properties of health related OMs. 

Jerosch-Herold2 and Terwee et al27 each introduce a framework for the quality assessment/critical appraisal of studies of OMs, and Terwee et al report that they applied their framework to two earlier systematic reviews,57, 58 and modified the framework based on their experiences. Importantly, both sets of authors emphasise that they do not consider their tools as complete or all-encompassing. On the contrary, the authors encourage others to adapt them to be able to answer questions relevant to their research. This is what we did to ensure academic rigour in our study, by combining elements of Jerosch-Herold’s2 and Terwee et al’s27 appraisal tools and integrating them with other methodological criteria relevant to our subject area. The latter are supported by literature on research methodology. Below is the tool we used. 

Tool Used In This Study For Appraisal Of Papers On Outcome Measures
	Part 1

Quality Criteria for Study Design

	1. Are the aims, objectives or hypotheses clearly set out related to the examination of the psychometric properties of the outcome measures?


	+ Clearly focused study design with aims, objectives or hypotheses relevant to what it is trying to assess.

- Confused or limited explanation of aims, objectives or hypotheses, relevance of the study unclear.
? No aims, objectives or hypotheses stated



	2. Are details of the outcome measure given in terms of the version used, protocol adhered to and scoring system?


	+ Clearly explained reproducible protocol or references made to primary source material.

- Protocol inconsistent or confused standard protocol changed or not followed rigidly.

? No mention of a standardised protocol that was followed or primary sources referenced.



	3. Was an appropriate observer/ tester used to assess participants? 


	+ The assessor or person performing the *¹OM was appropriate to do so in terms of their qualifications and in line with the standard protocol for the outcome measure.

-  An inappropriate or untrained person was used to perform the OM, results may be compromised.

? No clear explanation was given/unclear.



	4. Were the sample discussed in terms of homogeneity/heterogeneity and descriptions given?


	+ Clear descriptions or use of GMFCS used to describe how the people with CP included in the studies are affected in terms of their physical symptoms AND relevance of these discussed.

- Attempt at descriptions but no clear discussion of this related to the results.

? No mention of samples homogeneity/heterogeneity or descriptions of how people are affected by CP.



	5. Is the sample representative of the population to which the outcome measure will apply?


	+ If the sample is representative at least a sector or age range which would use HT.*²
- Lack of description causes difficulty to ascertain whether the results are relevant to people with CP who use HT.

? No attempt made to describe the sample.



	6.   Is the sample size adequate?


	+ Studies with power calculations to ensure that the sample size is adequate OR studies which have a group size that is large enough to rule out chance results.

- Size of the sample or sub-groups not large enough, conclusions can be drawn but these are indications rather than strong clinically relevant conclusions. 

? No explanation of sample size or numbers in groups.




*¹OM- Outcome Measure, *² HT- Hippotherapy

	Part 2

Quality Criteria for Psychometric properties of studies

	Validity

	1. Is the use of the outcome measure appropriate? - *²Face Validity


	+ Face Validity demonstrated

- Face validity not demonstrated

	2. Is Content Validity demonstrated? 


	+ Content Validity apparent within OM.

- Content Validity not deemed possessed by researcher.



	3. Do the outcome measure scale/scales demonstrate Internal Consistency?


	+ If the OM  is shown to have good internal consistency this is demonstrated by Cronbach’s α correlation coefficients ≥0.7-≤0.95 40
- If the OM has Cronbach’s α correlation coefficients< 0.7 

? Unclear or no factor analysis.



	4. Does the outcome measure demonstrate Criterion Related Validity?


	+ Clear justification of the “gold standard”, appropriate use of Spearman rank or Pearson’s product moment correlation coefficient with correlation ≥0.7.27
- Justification of gold standard but correlation <0.7 without design or methodological flaws.

? Justification of OM being “gold” inconclusive major flaws in design, methods, inappropriate use of statistical analysis to assess the correlation.



	5. Does the outcome measure show evidence of Construct Validity?


	+ Prior hypotheses have been formulated as to relationships between OMs AND correlation ≥75% 27 OR researchers aim to test criterion related validity without gold standard so actually construct validity, hypotheses assumed that direct correlation between the two OMs.

- <75% Correlation between OMs despite appropriate methods and design.

? Design inadequate to assess or draw conclusions on construct validity.


	6. Does the outcome measure demonstrate Discriminant Validity?


	+ Discriminant validity demonstrated by OM, OM clearly distinguishes between two constructs AND significance demonstrated for this.

- Attempt to demonstrate discriminant validity - no significance given.

? No attempt to provide evidence of discriminant validity.




*³Face Validity is part of the inclusion criteria for the papers so should be demonstrated by all studies.

	Reliability:
	

	7. Have appropriate methods been used to assess Intra-rater reliability?


	+ Appropriate methods used to assess this constraint.

- Confused or some flaws in methods or methods not explained fully.

? No clear discussion of methods to assess reliability. 



	8. Have appropriate methods been used to assess Inter-rater reliability?


	+ Appropriate methods used to assess this constraint.

- Confused or some flaws in methods or methods not explained fully.

? No clear discussion of methods to assess reliability. 

	9. Have appropriate statistical measures been used to assess Intra-rater reliability?
	+ Appropriate statistical analysis carried out, ICC values for interval OR Kappa coefficients for ordinal scales.

- Inappropriate statistical analysis, measurement error not taken into account for interval scales OR role of chance in ordinal scales.

? No statistical analysis of intra-rater reliability apparent.



	10.  Have appropriate statistical measures been used    to assess Inter-tester reliability?


	+ Appropriate statistical analysis carried out, ICC values for interval OR Kappa coefficients for ordinal scales.

- Inappropriate statistical analysis, measurement error not taken into account for interval scales OR role of chance in ordinal scales.

? No statistical analysis of intra-rater reliability apparent.



	11.  Has the appropriate model of ICC been used?


	+ Appropriate use of ICC model taking into account the choice of raters and their allocation to the subjects.

- Attempt at use of ICC models but inappropriate choice.

? No mention of model used.



	12.  Is evidence of Intra-tester reliability demonstrated?


	+ ICC values ≥0.8 40 OR Kappa values ≥0.8.59
- ICC values OR Kappa coefficient values <0.8 despite good methods. Limited value due to use of inappropriate statistical  tests 

? Method dubious, unclear.



	13.  Is evidence of Inter-tester reliability demonstrated?
	+ ICC values ≥0.8 40 OR Kappa values ≥0.8.59
- ICC values OR Kappa coefficient values<0.8 despite good methods. Limited value as wrong statistical analysis carried out.

? Method dubious, unclear.



	14.  Do results have adequate Confidence Intervals?


	+ Acceptable range of correlation coefficients within 95% confidence intervals

- Confidence intervals given but large range deemed too large to be acceptable by researcher.

? No mention of confidence intervals.




	Responsiveness:
	

	15. Does the outcome measure show sensitivity to detect clinically meaningful change?


	+ OM responsive enough to detect clinically relevant change, relevant statistical analysis of responsiveness carried out Effect Size ≥0.8 2 OR ROC curve analysis area under curve ≥0.8 9 OR other relevant analysis of change given justified.

- Effect size ≥0.5 moderate level 2 OR area under ROC curve ≥0.7 but <0.8 OR other measure of responsiveness suggests low clinical relevance despite good methods.

? No clear attempt to assess effect size or analyse change Effect size < 0.459


	16. Does the outcome measure demonstrate specificity?


	+ OM able to distinguish between a normative and a sample of people with CP specificity ≥0.7.59
- OM specificity <0.7 despite adequate methods.

? Unclear or confused methods no clear indication of specificity.



	17. Are Floor/ceiling effects experienced?
	+ Ceiling/Floor effects identified in ≤15% of the sample.27
- Ceiling/Floor effects experienced in > 15% of the sample but clear methods and design.

? No information on ceiling/floor effects.



	18. Were all of the participants who entered the trial accounted for at its conclusion?


	+ All participants accounted for throughout study, clear explanations given.

-  Most participants accounted for but some missing data in results with inadequate explanation.

? No attempt to account for participants.



	Additional Questions
	

	19. Have the results been tested for statistical significance?


	+ p value given for results show acceptable levels ≤0.05.

- Attempt by researchers to show significance of results but p values ≥0.05 combined with small sample size.

? Unclear or no reference to significance of results.



	20. Can the numerical results be used to give qualitative clinically relevant conclusions?


	+ Clinically relevant results with implications to the use of the OMs in practice.

- Results cannot be used to draw solid conclusions due to poor methods, sample size limitations, but some use as indicators of the value of the OM, further research needed.

? No conclusions have been drawn OR can be drawn from analysis of the results.
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