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Response shift

• internal standards of measurementrecalibration

• values (i.e. the importance of component domains 
constituting the target construct)reprioritization

• definition of the target constructreconceptualization

• Response shift is an effect on observed change that cannot be attributed 
to target change because of a change in the meaning of the subjective 
evaluation of the target construct, which is a special case of violation of 
the principle of conditional independence (Sprangers et al., forth coming)

• Response shift could arise due to: 
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Why Response Shift?

• Distinguish “true change” from response 
shift
• Ignoring response shift could result in 

• bias (attenuation or over-estimation) in 
estimates of change in PROM scores

• reduced statistical power to detect change 
over time

• Contributes to understanding regarding the 
response processes

• A desired outcomes in chronic disease 
management and palliative care

• Impact on healthcare decision making
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Machine-Learning Methods to Detect Response Shift

• Classification and recursive portioning 
(Li & Rapkin, 2009)

• Relative importance analysis based on 
discriminant analysis (Lix et al, 2013)

• Random forest regression (Boucikine
et al 2013)
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Extending IRTrees to Examine Response Shift

• IRTree models for DIF can be extended to test for response shift in longitudinal PROMs data 
(Komboz et al, 2018)

• Convert the longitudinal data from a wide-format to longitudinal person-period format 
(i.e., there is a separate row for each person for each period they were observed)

• Fit IRTrees to the longitudinal data using time and other baseline covariates as input 
variables.

• Subgroups or items with response shift can be identified if time is used as a splitting 
variable in the model 
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Example: Response Shift by Recursive Partitioning

6Li Y, Rapkin B. Classification and regression tree uncovered hierarchy of psychosocial determinants underlying quality of life response shift in HIV/AIDs. 
Journal of Clinical Epidemiology 2009;  62(11): 1138 – 1147. 



Example: Response Shift by Recursive Partitioning
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Li Y, Rapkin B. Classification and regression tree uncovered hierarchy of psychosocial 
determinants underlying quality of life response shift in HIV/AIDs. Journal of Clinical 
Epidemiology 2009;  62(11): 1138 – 1147. 
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