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PROMs are important outcome measures, in particular in clinical
studies, in registries and when National/International health care
guidelines are produced.



PROMs are important outcome measures in particular in clinical
studies, registries and when National/International health care
guidelines are produced.

For instance, in Dansk Korsbånds Rekonstruktions Register:
”I Dansk Korsbånds Rekonstruktion Register vurderes 
behandlingsresultat ved instrumenteret knæstabilitets måling ved
1 års opfølgning, ved KOOS og Tegner scores, som ligeledes 
vurderes ved 1 års opfølgning og ved afdelingsspecifik
revisionshyppighed efter 2 års opfølgning”.



”Der er nu indrapporteret 35.946 operationer i DKRR” 
(pr.31.12.2019).
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”I Dansk Korsbånds Rekonstruktion Register vurderes 
behandlingsresultat ved instrumenteret knæstabilitets måling ved
1 års opfølgning, ved KOOS og Tegner scores, som ligeledes 
vurderes ved 1 års opfølgning og ved afdelingsspecifik
revisionshyppighed efter 2 års opfølgning”.

KOOS is based on WOMAC, which was developed mid-1980s for 
American patients, who were waiting for a knee- or hip 
alloplasty, with two domains added in mid 1990s.
Tegner (activity-score) was developed during the 1980s.



PROM validity - what makes a PROM ‘valid’?

A matter of adequate ”measurement properties”
• Content validity
• Construct validity

• Reliability (scores for patients who have not changed 
remain stable under different conditions)

• Responsiveness (the ability to measure true changes)



Content validity

”Is the PROM an adequate reflection of the construct
to be measured?”

• The items of a PROM (i.e., questions and their
response options) should posses adequate relevance
and coverage



Content validity

• Relevance: Ensure that the items included are relevant 
for the patients’ condition

• Coverage: Ensure that all key concepts of the 
condition desired to evaluate are included



Content validity

Since the content defines what is measured, this is 
the most important ”measurement property” of a PROM



Content validity

How is adequate content validity achieved for PROMs 
that measure clinical outcomes?

Through cognitive patient interviews



Content validity

Patients is the only source to adequately decide
whether the items of a PROM are relevant and 
cover all key aspects of their condition



Content validity



Content validity

Does it matter?



Content validity

Does it matter?

YES! RCTs that used the most adequate PROM 
showed significantly more often (46%) 
difference in outcomes in contrast to RCTs that 
used inadequate PROMs (22%) (P = 0.0483). 



“KOOS” 
Knee 
Osteoarthritis 
Outcome Score



“FAOS” 
Foot and 
Ankle 
Outcome Score



The international initiative COnsensus-based Standards for the 
selection of health Measurement INstruments (COSMIN) published 
new and detailed instructions in 2018, including a Risk of Bias 
checklist. 

This latest COSMIN guideline for evaluating the content validity of 
PROMs is often referred to as a gold standard

Has only sparsely been applied to PROMs for musculoskeletal 
conditions. 



The aim of this study:

to use the COSMIN Risk of Bias checklist to evaluate the content validity of five 
PROMs that are highly relevant in musculoskeletal research, and which are used by 
the arthroscopic community: 

• The modified Harris’ Hip Score (mHHS), 
• The Copenhagen Hip and Groin Outcome Score (HAGOS), 
• The International Knee Documentation Committee Subjective Knee evaluation 

Form (IKDC-SKF), 
• The Knee injury and Osteoarthritis Outcome Score (KOOS), 
• The Knee Numeric-Entity Evaluation Score ACL (KNEES-ACL).



Materials and methods

• The development articles for the five PROMs were identified through searches in 
PubMed and SCOPUS. 

• An additional literature search was performed to identify studies assessing content 
validity of the PROMs. 

• Any missing information were obtained from the five original developers after 
direct request if possible. 

• To evaluate the quality of the development studies and rate the content validity, 
the COSMIN Risk of Bias checklist was applied to all relevant studies by two 
independent researchers.



Guidelines from the COSMIN initiative as to develop a valid PROM

1. Choose a framework: for instance the ICF health-model
• Symptoms / Activities / Participation

2. Choose an appropriate qualitative data collection method
• Semi-structured, cognitive interviews with patients suffering from the 

condition in focus, in a safe environment
• All interviews recorded and transscribed verbatim
• Interviews based on an interview guide
• Use of software to systematically ”code” data
• Continue to collect data until no new topics emerge (i.e., data saturation)

3. Test the data collected
• Is it relevant and is it understandable?



Following recent guidelines from the COSMIN initiative

1. Choosing a framework: ICF health-model
• Symptoms / Activities / Participation

2. Choosing an appropriate qualitative data collection method
• Semi-structured, cognitive interviews with children aged 9-16 and suffering

from an ACL injury, in a safe environment and with parents present
• All interviews recorded and transscribed verbatim
• Interviews based on an interview guide



Results: 

• Five development studies and three subsequent content validity studies were 
identified. One content validity study was of inadequate quality and excluded from 
further analysis. 



Results: 

• Five development studies and three subsequent content validity studies were 
identified. One content validity study was of inadequate quality and excluded from 
further analysis. 

• The development of mHHS, IKDC-SKF, and KOOS were rated inadequate and these 
PROMs possess insufficient content validity for their target populations. 



Results: 

• Five development studies and three subsequent content validity studies were 
identified. One content validity study was of inadequate quality and excluded from 
further analysis. 

• The development of mHHS, IKDC-SKF, and KOOS were rated inadequate and these 
PROMs possess insufficient content validity for their target populations. 

• Due to the irrelevance of multiple items, KOOS was in particular inappropriate to 
evaluate patients with an ACL injury. 



Results: 

• Five development studies and three subsequent content validity studies were 
identified. One content validity study was of inadequate quality and excluded from 
further analysis. 

• The development of mHHS, IKDC-SKF, and KOOS were rated inadequate and these 
PROMs possess insufficient content validity for their target populations. 

• Due to the irrelevance of multiple items, KOOS was in particular inappropriate to 
evaluate patients with an ACL injury. 

• The development of HAGOS was also rated inadequate, although the insufficiency 
aspects can be regarded as minor. 



Results: 

• Five development studies and three subsequent content validity studies were 
identified. One content validity study was of inadequate quality and excluded from 
further analysis. 

• The development of mHHS, IKDC-SKF, and KOOS were rated inadequate and these 
PROMs possess insufficient content validity for their target populations. 

• Due to the irrelevance of multiple items, KOOS was in particular inappropriate to 
evaluate patients with an ACL injury. 

• The development of HAGOS was also rated inadequate, although the insufficiency 
aspects can be regarded as minor. 

• KNEES-ACL possessed sufficient content validity.



Conclusion: 

• Out of five highly relevant orthopaedic PROMs, only KNEES-ACL possessed 
sufficient content validity according to COSMIN guidelines. 

• Particularly, despite being an outcome in several Knee Ligament Reconstruction 
Registries, KOOS should not be used as an outcome for patients with an ACL injury.

• There is an urgent need in relation to musculoskeletal conditions for condition-
specific PROMs developed with adequate methods.



Future aspects:

Other registries plan to include PROMs as outcomes, for instance registries for hip 
and knee arthroplasties.

PROMs should be chosen with great care to secure content validity for modern 
patients.

WOMAC was developed mid 1980s.
Oxford Hip and Knee Scores were developed mid 1990s.
Societies and patients have changed since then.



PROM validity - what makes a PROM ‘valid’?

A matter of adequate ”measurement properties”
• Content validity – what is measured
• Construct validity – how well is it measured?

• Reliability
• Responsiveness



We have defined what a centimeter or kilogram is, 
and suggested a way to measure it, but now have to 

calibrate the ruler/weighing scale



When PROM scores are collected from patients, large 
assumptions about the score value is made, if good measurement
properties of the PROM have not been demonstrated.ted

Two very important (invisible) threaths to quality of PROM data 
( study results!) are the assumptions that

1. Scores express a value on an interval level scale
2. The scale is unidimensional



Two regimes of test theory models

1. Classical test theory
• Criterion validity (old knee scale vs new knee scale)
• Known groups validity (normals vs patients, conservative vs surgery)
• Floor and ceiling effects

2. Modern test theory
• Item response based
• Transform ordinal scales into interval scales
• Unidimensionality
• Ability of the person vs difficulty of the item (Guttmann scale pattern)



Classical test theory is based on a myriad of assumptions

PROMs that have not been assessed by modern test theory
models (confirmatory factor analysis, Rasch analysis) cannot
be assumed to have adequate measurement properties.



There is an urgent need in relation to 
musculoskeletal conditions for 
condition-specific PROMs developed 
with adequate methods.
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