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Quote

 “Clinical trials are only as good as the patient-
reported outcome measures assessed”

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS

Peter Tugwell, Journal of Clinical Epidemiology 2020;125: A7-A9
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Eight step process

What do you want to review?

Step 1: Formulate the research question

Step 2: Formulate the eligibility criteria

Step 3: Develop the literature search

Which studies have been done?

Step 4: Conduct the literature search

What PROMs are available?

Step 5: Extract the PROM data

What is the quality of each PROM?

Step 6: Evaluate the nine measurement properties per PROM

What is the best PROM available?

Step 7: Formulate recommendations

Step 8: Report the systematic review

https://www.cosmin.nl/tools/checklists-assessing-methodological-study-qualities/
https://www.cosmin.nl/tools/guideline-conducting-systematic-review-outcome-measures/
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Overview
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Overview Manual with the 8 steps of conducting a systematic review

COSMIN REVIEW MANAGEMENT FILE+

Checklist with 10 boxes

THE STANDARDS 

THE CRITERIA 

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS

Standards & Criteria

• Refers to design requirements and preferred statistical methods for evaluating the 
methodological quality of studies on measurement properties

• Refers to what constitutes good measurement properties – quality of the PROM

THE STANDARDS 

THE CRITERIA 

5

6



4

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS

Evaluate the quality of the PROM

 The Marble Run

 Evaluate the study
• Station 1 – extract the data
• Station 2 – evaluate the study quality  Use Risk of Bias checklist
• Station 3 – rate the study results  Use Criteria for good measurement properties

 Evaluate the PROM
• Station 4 – summarize the result
• Station 5 – rate the summarized results
• Station 6 – grade the quality of evidence

Use Review management file
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Station 2: Evaluate the quality of the study

• Each measurement property has a COSMIN box containing all standards

• 10 boxes for good methodological quality of development and measurement properties:

1. PROM development
2. Content validity
3. Structural validity
4. Internal consistency
5. Cross-cultural validity/Measurement invariance
6. Reproducibility (reliability)
7. Measurement error
8. Criterion validity
9. Hypotheses testing for construct validity
10. Responsiveness

10 measurement properties
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Station 2: Evaluate the quality of the study

• Study quality is rated using a four-point system
• Very good standard met or optimal method

• Adequate assumably standard met or suboptimal method

• Doubtful unclear if standard met or preferred method used

• Inadequate standard not met or inadequate method

• Overall rating for a standard is determined by taking the lowest rating of any standard 
for each measurement property

”Worst score 
count” principle

E.g. if for a reliability study one item in a 
box is rated as ‘inadequate’, the overall 
methodological quality of that
reliability study is rated as ‘inadequate’
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Station 3: Rate the study results

• Are the study results sufficient or not?

• Each result is rated:
• Suffient (+)  measurement property is of good quality

• Insufficient (-)  measurement property is of poor quality

• Indeterminate (?)  something was done, not enough information

9

10



6

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS

Example: Internal consistency

 You have found a validation study, where internal consistency was reported to be 0.79
(Cronbach’s Alpha). The authors conclude that the PROM is reliable.

 You are unsure if you can trust their findings. What do you do?
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The COSMIN Risk of Bias checklist standards

COSMIN Risk of Bias Checklist

Box 1. PROM development

Box 2. Content validity

Box 3. Structural validity

Box 4. Internal consistency

Box 5. Cross-cultural validity/Measurement invariance

Box 6. Reproducibility (reliability)

Box 7. Measurement error

Box 8. Criterion validity

Box 9. Hypotheses testing for construct validity

Box 10. Responsiveness

 Domain: Reproducibility (reliability)

 Measurement property: Internal consistency

 Definition:

”The degree of interrelatedness among the items”
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Background PROM information

Information used in the “COSMIN 
review management file”
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Internal consistency – need to know

 Need to know

• Structural validity should be performed before internal

consistency is determined

• Applied to unidimensional scale

• Cannot be higher than the quality of the structural validity

• Internal consistency applied to multidimensional scales

should be ignored
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Internal consistency standards (box 4)

12 October 2017
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Quality of the PROM (the criteria)

= sufficient+

= indeterminate?

= insufficient-
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Grading the quality of the evidence

 GRADE approach

 Summary of study quality (standards) AND PROM quality (criteria)

* Estimate of the measurement property refers to the pooled or summarized result of the 
measurement property of a PROM. These definitions were adapted from the GRADE approach

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS

Applying GRADE

• The GRADE approach evaluates 4 areas

• Risk of Bias - evaluates the extent to which the study design and 
execution could introduce bias

• Inconsistency – inconsistency in the study results

• Imprecision – total sample included in the studies

• Indirectness – applicability of the results to the population and context 
of interest in your review

12 October 2017
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Applying GRADE

12 October 2017

E.g.: if criteria = + but RoB is ‘very
serious’, the quality of the evidende is 
lowered by 2, i.e. from high to low
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RoB – PROM versions and subscales

• The measurement properties should be rated separately for each version of a PROM
• Version number
• Language version
• Paper vs. electronic
• CAT forms

• Each sum-score is assumed to represent a construct and is therefore considered a separate PROM
• If the subscale scores are also summarised into a total score, the measurement properties of the total score 

should also be rated separately
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Applications

1. Systematic review of measurement properties

2. Evaluation of single studies

3. Questionnaire selection

4. Identification of the need for further research on measurement properties

5. Designing a study on measurement properties

6. Reporting a study on measurement properties

7. Reviewing the quality of submitted manuscripts on measurement properties
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The COSMIN checklists and manuals

 4 checklists:

1. COSMIN Risk of Bias checklist for PROMs v. 3.01

• A checklist to assess the methodological quality of single studies included in systematic reviews of PROMs
• Contains standards referring to design requirements and preferred statistical methods of studies on measurement properties

2. COSMIN Risk of Bias tool to assess the quality of studies on reliability or measurement error of outcome 
measurement instruments2

• Standards to assess the quality of studies on reliability and measurement error of any type of measurement instrument, which are
typically more complex as PROMs, such as equipment

3. COSMIN Study Design checklist
• Recommended for designing studies to evaluate measurement properties of existing PROMs

4. COSMIN Reporting Guideline for studies on measurement properties v. 2.03

• Guidelines for the reporting of studies on measurement properties of PROMs

NB: Outdated COSMIN checklist:
• Mokkink et al. (2010)

1. Mokkink LB et al. COSMIN guideline for systematic reviews of patient-reported outcome measures version 2.0. Qual Life Res. 2024 Nov;33(11):2929–39.
2. Mokkink LB et al. COSMIN Risk of Bias tool to assess the quality of studies on reliability or measurement error of outcome measurement instruments: a Delphi study. BMC Medical Research Methodology. 2020
3. Gagnier JJ et al. COSMIN reporting guideline for studies on measurement properties of patient reported outcome measures: version 2.0. Qual Life Res. 2025 Mar 28;1–11.
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www.cosmin.nl

 Many important resources

Finding the right tool:

COSMIN tools:
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