
Online Resource 1. 

In blue, the estimated distribution of normative scores are displayed, based on GAMLSS estimation. 
The yellow dots represent the values of the reference participants of the ACS dataset (both men and 
women). The estimation of the normative distribution using GAMLSS was based on the yellow dots 
that do not fall outside of the range defined by the dashed lines. The purple dots represent the values of 
breast cancer patients. 

The dashed lines are the outlier cutoffs that were used to remove values. The outlier cutoff criteria were 
extreme, requiring the bare minimum of performance (or potentially removing impossibly good scores), 
and are given below the graphs. As mentioned in the main text, five participants were removed, based 
on a 0 score on Word List Learning Delayed Recall or Box Tapping (possibly due to computer error or 
misunderstanding). 

 
 

  

 
 
  



 
 

 

Variable Lower outlier removal 

criterion 

Higher outlier removal 

criterion 

Word List Learning – Total 

Recall 

Fewer than 5 words remembered 

out of 75 (= fewer than 1 word 

remembered in every trial) 

More than 75 words 

remembered out of 75 

remembered 

Word List Learning – 

Delayed Recall 

Fewer than 1 word remembered 

out of 15 

More than 15 words 

remembered out of 15 

Digit Sequences I Fewer than 1 point More than 16 points 

Box Tapping Fewer than 1 point More than 20 points 

Connect the Dots I Fewer than 10 seconds taken to 

complete the sequence of 25 

clicks 

More than 180 seconds taken to 

complete the sequence of 25 

clicks 

Fill the Grid Fewer than 10 seconds taken to 

drag and drop 25 squares 

More than 300 seconds taken to 

drag and drop 25 squares 

Connect the Dots II Fewer than 10 seconds taken to 

complete the sequence of 25 

clicks 

More than 240 seconds taken to 

complete the sequence of 25 

clicks 

Digit Sequences II Fewer than 1 point More than 14 points 

   



Online resource 2. 

Cognitive tests and outcomes. 

Cognitive 

Domains 

Cognitive tests Traditional 

equivalents 

Main outcome measure 

Verbal memory Word List Learning 

– Total Recall 

Verbal Learning Test 

– Total Recall  

Total number of correct 

words (trial 1 to 5) 

 Word List Learning 

– Delayed Recall 

Verbal Learning Test 

– Delayed recall  

Total number of correct 

words 

Attention Digit Sequences I Digit Span Forwards Total number of 

correctly repeated 

sequences 

 Box Tapping Corsi Block Tapping Total number of 

correctly repeated 

sequences 

Speed  Connect the Dots I Trail Making Test A Completion time in 

seconds 

 Fill the Grid Grooved Pegboard Completion time in 

seconds 

Executive 

functioning 

Connect the Dots II Trail Making Test B Completion time in 

seconds 

 Digit Sequences II Digit Span 

Backwards 

Total number of 

correctly repeated 

sequences 

 

 



Online Resource 3. 

Posterior Predictive Checks for each of the eight test outcomes, for the following summary statistics: 
Maximum, Minimum, Mean, Median, and Standard Deviation. The histograms show the distribution of 
model-implied summary statistics, derived from 1000 simulations from the latent profile analysis. The 
red lines indicate the summary statistics that were observed in the real data. If the red line falls within 
the histogram, this indicates that this summary statistic is well described by the model. If the red line 
falls outside the histogram, this indicates some violation of the absolute fit of the model. 
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