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Outcome measures 

• Global Perceived Recovery  

• Physical Functioning  

• Pain  

• Fear of movement (re-injury) 



Global perceived effect 
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Physical Functioning (RDQ) 
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6 PROMs to measure physical 

functioning 







Validity 



Validity 
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The concept of validity 

• Knowledge about the construct to be measured 
– Theoretical foundations & conceptual models 

 

• Complexity of the construct 
– Unidimensional vs multidimensional 

 

• Dependency on the situation 
– Target population 

 

• Validation of scores, not measurement instruments 
– Validating the use to which the instrument is put 

 

• Formulation of specific hypotheses 
– Precise theories & models enable strong validation tests 

 

• Validation as a continuous process 
– Often only circumstantial evidence 
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CONTENT & FACE VALIDITY 

1. Face validity 

• The degree to which an instrument, indeed, looks as 

though is an adequate reflection of the construct to be 

measured. 

 

 

2. Content validity 

• Do all items refer to relevant aspects of the construct? 

• Are all items relevant for study population? 

• Are all items relevant for the purpose of the application 

of the instrument? 



CONTENT & FACE VALIDITY 



Validity: do we speak the same language? 
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Process of content validation: steps to follow 

1. Information about construct & situation 

• Specification theoretical models 

 

2. Information about content of instrument 

• Full details, including procedures 

 

3.  Select expert panel 

• Independent to prevent ‘over enthusiasm’ 

 

4. Assess correspondence between instrument & construct 

• Judgment: sufficiently relevant and comprehensive (also users) 

 

5. Strategy or framework to assess correspondence 

between instrument & construct 
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 CONTENT OF ITEMS 

RDQ 24 RDQ 18 MC SF-36 

Ph F 

Sport (Strenuous) 

Kneel down / bend 

- 

+ 

- 

+ 

? 

? 

+ 

- 

Get out of chair 

Sitting long time 

+ 

- 

+ 

- 

? 

? 

- 

- 

Walking + + ? + 

Lifting + + ? + 

Conclusion 

Face validity: all (+) 

Content validity: depends… 
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Framework: an example 
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Concurrent validity: an example 
Cervical Range of Motion (CROM) 
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CRITERION: RADIOGRAPHICS 
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RESULTS 
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Statistical parameters 
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Construct validity: hypotheses testing 

 The degree to which scores of an 

instrument are consistent with hypotheses  
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hypotheses testing: steps to follow 

1. Describe construct to be measured 
• Detailed & conceptual model  

 

2. Formulate hypotheses about expected relationships 
• related constructs or unrelated constructs 

• expected differences between sub-groups of patients  
 

3. Describe measurement instruments of comparator!! 
  

4. Gather empirical data  
 

5. Assess consistency of results and hypotheses 
 

6. Discus observed findings  
• rival theories or alternative explanations 





Construct validity 





Validity & Reliability 



6 PROMs to measure physical 

functioning 



Reliability in formula… 

 
        varbetween persons 
Reliability  =  
         varbetween persons +  error      



Reliability in formula… 

 
        varbetween persons 
Reliability  =  
         varbetween persons +  error      

Suppose: error = 1 kg 

 Adults (range in weight: 50 to 100 kg) 

 Babies  (range in weight:   3 to 5 kg) 

 

- Reliability Adults = 50 / 50 + 1 = 0,98 

- Reliability Babies  =   2 /   2 +1     = 0,67 



Reliability graphically … 

 

  ICC=0.98   ICC=0.67 

ICC = Intra Class Correlatiecoëfficiënt  
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Measurement error and change 

 Linking Smallest Detectable Change 

(SDC) to Minimal Important Change (MIC) 

 

 Main focus now on interpretation of 

change scores in individual patients 
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‘Real’ change 

Only change larger than the measurement 

error can be considered ‘real’ change 

 

Example 

0 

no change 

maximum improvement maximum deterioration 
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Example 1 

Change score = 5 points 

Measurement error = 6 points 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

change = 5 

A change of 5 points can NOT be distinguished from no change 

because of measurement error 

6 -6 
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Example 2 

Change score = 8 points 

Measurement error = 6 points 

change = 8 

A change of 8 points CAN be considered ‘real’ change 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

6 -6 
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‘Real’ change 

Only change larger than the measurement error 

can be considered ‘real’ change (statistically 

significant change) 

 

‘real’ change is the smallest change in score that 

can be detected beyond measurement error 

 

This is called Smallest Detectable Change (SDC) 
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Smallest Detectable Change 

• SDC is a parameter of measurement 

error 

 

• Should be measured in persons who 

have NOT changed (stable persons) 

 

• Test-retest design 

 



Smallest Detectable Change (some examples) 
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Smallest Detectable Change 

Smallest Detectable Change (SDC) is conceptually 

equivalent to the limits of agreement (Bland and 

Altman plot) 

120 100 

10 

5 

0 

-5 

-10 
0 20 40 60 80 140 

mean change 

+ 1.96 SDChange 

- 1.96 SDChange 

Average of two measurements 
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Terminology: SDC versus SDD 

• Smallest Detectable Change is about 

changes within persons over time 

 

• Smallest Detectable Difference is 

about differences between persons 

(or observers) 
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Important change 

• It is not self-evident that ‘real’ change indicate 

an important change from the patients’, 

clinicians’ or societal perspective 

 

 

• A measure of important change = Minimal 

Important Change (MIC) 

 

 

• SDC and MIC are different concepts ! 



METHODS FOR DETERMINING THE MIC 
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• Data driven methods Crosby et al. J Clin Epid 2003; 56: 395-407 

– Distribution-based 

• based on statistical characteristics of the instrument or 
the population 

– Anchor-based 

• Based on an external criterion that indicates the 
importance of the change 
 

• Consensus based methods 
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Linking SDC to MIC 

The smallest change that you CAN detect 

should be smaller than the smallest 

change that you WANT to detect 

 

 

The SDC should be smaller than the MIC 

to distinguish important changes from 

measurement error in individual patients  
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Example 3 

Measurement error (SDC) = 6 points 

MIC = 5 points 

A change as large as the MIC can NOT be distinguished from 

measurement error 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

MIC = 5 

6 -6 
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Example 4 

Measurement error = 6 points 

MIC = 8 points 

MIC = 8 

A change as large as the MIC CAN be distinguished from no 

change, despite measurement error 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

6 -6 



49 

Linking SDC to MIC 

SDC and MIC are two different benchmarks 

that help to interprete change scores 
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Example 5 

Measurement error = 6 points 

MIC = 8 points 

Change of patient X = 5 points 

MIC =8 

A change of 5 points can NOT be distinguished from no change 

and is NOT important  

patient X = 5 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

6 -6 
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Example 6  

Measurement error = 6 points 

MIC = 8 points 

Change of patient X = 7 points 

A change of 7 points can be considered ‘real’ change but NOT 

important for the patient 

patient X = 7 

MIC =8 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

6 -6 
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Example 7 

Measurement error = 6 points 

MIC = 8 points 

Change of patient X = 9 points 

A change of 9 points can be considered ‘real’ change AND 

important for the patient 

patient X = 9 

MIC =8 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

6 -6 
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What if SDC > MIC? 

If SDC is larger than MIC small but important 

changes (in an individual person) cannot be 

distinguished from measurement error 

Solution:?? 

0  
no change 

maximum improvement 

measurement error (+/- 6) 

maximum deterioration 

 

MIC = 5 

6 -6 



What if SDC > MIC? 

- Many people argue that your methods were 

wrong… 

 

- Many people argue the analyses are wrong… 

 

- May people argue: ‘the MIC can’t be that big….’ 
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Reducing measurement error 

1. Increase the number of items in a scale 

 

2. Take repeated measurements (k) and 

average. 

 The error variance is divided by k, thus the 

measurement error is divided by √k  
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Summary 

• Validity 
– Face and content validity (no figures or 

statistical significance but still a structural and 
valuable approach) 

– Construct validity (hypothesis testing) 
 

• Reliablity 
– Standard error of measurement  SDC 

– Minimal important change 

– SDC and MIC are different concepts! 

– If SDC > MIC, measurement error should be 
reduced 

 

 




