
How to select an outcome measurement 
instrument: the COSMIN methodology

Wieneke MokkinkLIBM – 15/07/2021



Selecting a measurement instrument: not an easy task

• Overload of instruments

• 9 measurement properties + feasibility + interpretability

• How should you select the best instrument?

• Understanding the quality of studies & the quality of measurement
instruments



No consensus

• Terminology & definitions of the relevant measurement properties

• Guidelines for systematic reviews on outcome measurement instruments

2005 start of COSMIN initiative



The COSMIN initiative

COSMIN aims to improve the selection of outcome measurement 

instruments both in research and in clinical practice by developing 

systematic and transparent methodology and practical tools for selecting 

the most suitable outcome measurement instrument.

You can use our tools to improve the way you do research and the 

trustworthiness of your results.
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COSMIN TAXONOMY



Our tools: see https://COSMIN.nl



How to select the most suitable instrument? 

1. What do you want to measure?

2. Which instruments are available to measure the specific construct?    

& Where can I find the instrument?

3. Which one to choose? Or should you develop one yourself?



What do you want to measure? Define the 
construct to be measured

Definition is a statement of your understanding 

of the ‘thing’ you want to measure

Source

• Theory and research based (conceptual model)

• Patient based (interviews, focus group)

Circular process

• Draft

• More precise definition

Theory & 
patient

Definition
Operationa-

lization



What do you want to measure??

No right and wrong

Understand what you want to measure, and what you don’t want to measure

To avoid confusion: are we talking about the same?



Activity limitations
• Activity - execution of a task or action by an individual

• Activity limitations - difficulties an individual may have in executing activities 

What can an individual do in a ‘standardised’ environment 

What does the person actually in his /her ‘daily’ (usual) environment 

Construct: capacity

Type: performance based test

Construct: performance

Type: questionnaire (PROM)

World Health Organization.  ICF: international classification of functioning, 

disability and health. Geneva: World Health Organization; 2001.



CONCEPTUAL MODEL: Wilson and Cleary

Figure: Relationships between measures of patient outcome in an HRQL conceptual model.

Wilson IB, Cleary PD. Linking clinical variables with health-related quality of life. 

A conceptual model of patient outcomes. JAMA. 1995 Jan 4;273(1):59-65.
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Measuring pain or physical functioning (ADL)?

Neck Disability Index

Construct: ‘how your neck 

pain has affected your 

ability to manage in 

everyday life’ 

Vernon, H. & Mior, S. (1991). Journal of Manipulative and Physiological Therapeutics. 14, 409-415



How to select the most suitable instrument? 

1. What do you want to measure?

2. Which instruments are available to measure the specific construct?    

& Where can I find the instrument?

3. Which one to choose? Or should you develop one yourself?



http://www.comet-initiative.org/



https://database.cosmin.nl/



https://database.cosmin.nl/



https://eprovide
.mapi-trust.org



Perform a review: COSMIN methodology

PROMs:

• Consecutive ten-step procedure for conducting a systematic review 

specifically for patient-reported outcome measures (PROMs)

Other types of instruments:

• Adapted COSMIN methodology for Clinician-reported outcome measures, 

performance-based tests, and laboratory values

Prinsen CAC, et al. Qual Life Res. 2018 May;27(5):1147-1157.

Mokkink et al. BMC Med Res Meth. Preprint: https://doi.org/10.21203/rs.3.rs-40864/v1

Manuals available at www.cosmin.nl

https://doi.org/10.21203/rs.3.rs-40864/v1


COSMIN systematic review

Prinsen CAC, et al. Qual Life Res. 2018 May;27(5):1147-1157.

Terwee et al. Qual Life Res. 2009 Oct;18(8):1115-23.

Clinimetric

search filter



How to select the most suitable instrument? 

1. What do you want to measure?

2. Which instruments are available to measure the specific construct?    

& Where can I find the instrument?

3. Which one to choose?

• Feasibility

• Interpretability

• Quality



Feasibility aspects

• Burden to patient

• Burden to professional

• Time

• Costs



Interpretability
The degree to which one can assign qualitative meaning to an instrument’s

quantitative scores or changes in scores

• Distribution of scores (norm scores)

• Floor & ceiling effects

• MIC values

• Response shift



Quality aspects



Content validity

The degree to which the content of a measurement instrument is an 

adequate reflection of the construct to be measured

Qualitative analysis of the (multi-item) instrument to verify: 

• Comprehensibility

• Relevance

• Comprehensiveness



Structural validity

Which items measure the same (sub) construct? How to calculate scores?

Factor analysis

Lower extrimity 
functioning

walking for a quarter of a mile (2 or 3 blocks)

walking up 10 steps without resting

being on your feet for 2 hours

lifting or carrying something heavy (like a sack 
of potatoes or rice)?

eating, like holding a fork, cutting food or 
drinking from a glass

 reaching up over your head

using your fingers to grasp or handle small 
objects

Upper extrimity 
functioning

= 2

= 4

= 2

= 3

= 4

= 2

= 2

= 8

=  11

Item range 0-4
Adapted from https://www.cdc.gov/nchs/data/nhanes/nhanes_09_10/pfq_f.pdf



Measurement error (agreement in scores)

How close are the scores of repeated measurements in stable patient? 

the absolute deviation of the scores or the amount of error

 expressed in the unit of measurement

 standard error of measurement (SEM), percentage specific agreement



Reliability

• ‘Can I generalize a score obtained by one rater with a specific machine to

that of another rater with another machine?’

• What are opportunities to improve the measurement?

• Better standardization of the instructions to the raters? 

• Restriction of specific equipement?

• Standardization of the moment of the day?



Other measurement properties
• Internal consistency

• Cross-cultural validity\measurement invariance

• Hypotheses testing for construct validity

• Responsiveness

• Criterion validity



QUOTE

“Researchers are more inclined to use 

each other’s toothbrush than each 

other’s measurement instrument”

Susan Picavet

(thesis, 2001)



Developing new instrument
Conduct qualitative research with involvement of experts

• patients and professionals

e.g. focus groups, interviews, Delphi studies

1. Define construct

2. Elicitate the content

• Relevance

• Comprehensiveness

3. Develop content (items, tasks, instructions, response options, 
measurement protocol)

• comprehensibility



Courses & resources


