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Supplementary Materials 
 
Table S1: Measurement properties: Definitions and required evidence  
 

Measurement 
property Definition Evidence required 
Content validity The degree to which the content of 

the PRO instrument is an adequate 
reflection of the construct to be 
measured. 

• Subjective judgment by 
stakeholders (patients, 
survivors, caregivers, 
healthcare professionals and 
PRO content experts) through 
semi-structured interview, focus 
group discussion or survey   

Internal consistency The degree of the interrelatedness 
among the items. 

• Cronbach’s alpha coefficient 
• Omega coefficient 
• Item-total correlation coefficient  

Reliability (test-
retest or inter-rater) 

The proportion of the total variance in 
the measurements which is because 
of “true” differences among patients. 
A person’s “true” score is the average 
score that would be obtained if the 
scale was administered an infinite 
number of times to the same person. 

• Kappa coefficient 
• Intraclass correlation coefficient 

(ICC) 

Measurement error The systematic and random error of a 
patient’s score that is not attributed to 
true changes in the construct to be 
measured.  

• Standard error of measurement 
(SEM) 

• Smallest detectable change 
(SDC)  

• Limits of agreement (LoA) 
• Percentage agreement (for 

nominal/ordinal measures) 
Construct 
validity/known-group 
validity 

The degree to which the scores of a 
PRO instrument are consistent with 
hypotheses (for instance with regard 
to internal relationships, relationships 
to scores of other instruments, or 
differences between relevant groups) 
based on the assumption that the 
PRO instrument validly measures the 
construct to be measured.  

• Correlation between the 
instrument and another 
measure 

• Association/difference between 
two groups hypothesized to 
have different levels of the 
construct of interest (e.g., 
pediatric cancer patients vs. 
healthy siblings, high vs. low 
intensity of cancer treatment) 

Structural validity The degree to which the scores of a 
PRO instrument are an adequate 
reflection of the dimensionality of the 
construct to be measured.  

• Factor analysis 
• Item response theory (IRT) 
• Rasch analysis 
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Cross-cultural 
validity/ 
measurement 
invariance  

Cross-cultural validity is the degree to 
which the performance of the items 
on a translated or culturally adapted 
PRO instrument is an adequate 
reflection of the performance of the 
items of the original version of the 
PRO instrument.  
 
Measurement invariance is, in a way, 
the inverse of cross-cultural validity 
and is the ability of a PRO instrument 
to measure the latent construct 
similarly across different groups. 
Measurement invariance differences 
in scores can be attributed to 
differences in the latent construct, not 
measurement differences. 

• Differential item functioning test 
(DIF) 

• Multi-group confirmatory factor 
analysis (MGCFA) 
 

Criterion validity The degree to which the scores of a 
PRO instrument are an adequate 
reflection of a “gold standard.”  

• Correlation between a target 
measure and a gold standard 
measure 

Responsiveness to 
change 

The ability of a PRO instrument to 
detect change over time in the 
construct to be measured.  

• Challenging hypotheses about 
the amount and direction of 
expected change  

• Anchor-based methods: area 
under the ROC curve (AUC) 

• Distribution-based methods: 
effect sizes 

• Note: Guyatt’s responsiveness 
ratio and paired t-tests are 
inappropriate measures of 
responsiveness. 

Interpretability The degree to which one can assign 
qualitative meaning – that is, clinical 
or commonly understood 
connotations – to an instrument’s 
quantitative scores or change in 
scores.  

• For single scores: distribution of 
scores  

• For change scores: MIDs  

Feasibility  The ease of application of the PRO 
instrument in its intended context of 
use, given constraints such as time 
or money. 

• Completion time  
• Cost  
• Length of the instrument 
• Type and ease of 

administration 
Predictive validity Demonstration of the relationship 

between selection procedure 
scores and some future work 
behavior or work outcomes.  

• Correlation between PRO 
scores and subsequent 
assessment of a different health 
outcomes 

Cut points/Minimal 
important 
differences 

A cutoff score is a score at or above 
which applicants are selected for 
further consideration in the selection 

For cut points: 
• Area under the ROC curve 
• Sensitivity  
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process. Cutoff scores are not 
necessarily criterion-referenced, and 
different organizations may establish 
different cutoff scores on the same 
selection procedure based on their 
needs.  
 
The minimal important difference 
(MID) is the smallest difference in 
score in the domain of interest which 
patients perceive as beneficial and 
which would mandate, in the absence 
of troublesome side effects and 
excessive cost, a change in the 
patient’s management.  

• Specificity 
 
For MIDs:  
• Anchor-based methods: area 

under the ROC curve (AUC) 
• Distribution-based methods: 

effect sizes 
• Scale-judgment methods 

Response shift A change in the meaning of one's 
self-evaluation of a target construct 
as a result of: (a) a change in the 
respondent's internal standards of 
measurement (i.e., scale 
recalibration); (b) a change in the 
respondent's values (i.e., the 
importance of component domains 
constituting the target construct) or 
(c) a redefinition of the target 
construct (i.e., reconceptualization). 

• Repertory Grid Technique 
• Cantril’s Ladder 
• Schedule for the Evaluation of 

Individual Quality of Life 
(SEIQoL) 

• Extended Q-TWiST 
• Preference mapping 
• Card sorting 
• Then-Test 
• Ideal scale approach 
• Structural equation modeling   
• Growth curve analysis 
• Idiographic assessment of 

personal goals 
• Cognitive appraisal   

Score calculation In clinical research, mean or sum 
scores are most often used. In 
psychometric theory, more rigorous 
methods are available to calculate a 
score such as factor scores, 
regression scores, or IRT-derived 
scores. 

• Mean scores 
• Sum scores 
• Factor analysis 
• IRT  

Note. Definitions from the COSMIN guidelines (Mokkink, et al., J Clin Epidemiol 2010 [5]; Prinsen, et 
al., Qual Life Res 2018 [6]; See references listed below for details) and previously published 
definitions (Tippins, et al., Ind Organ Psychol 2018 [9]; Chung, et al., Qual Life Res 2014 [1]; 
Jaeschke, et al., Control Clin Trials 1989 [4]; Schwartz, et al., Soc Sci Med 1999 [7]; Feißt, et al., 
BMC Med Res Methodol 2019 [2]; Hays, et al., Med Care 2000 [3]; Stover, et al., J Patient Rep 
Outcomes 2019 [8]; See references listed below for details)  
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