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The manuscript describes an application of Machine Learning (ML) models for the quantification of 

psychological constructs, e.g. fluid intelligence and neuroticism, using multi-mode MRI data from a large 

population cohort, the UK biobank data. They show that the proxy measures of these psychological 

constructs are more useful compared to the original constructs for characterizing health behaviors. 

Overall, the manuscript is well written. The research questions are clearly stated and are of practical 

importance. However, the reviewer has following concerns. 

Major Concerns:   

1) In page 3 (left, lines 3-6 of the main text), the author claims that "Our findings suggested that 

psychological constructs can be approximated from brain images and sociodemographic variables - 

inputs not tailored to specifically measure these constructs.". The reviewer has concerns about this 

claim. Although Figure 3 shows the model's performance in predicting age, fluid intelligence and 

neuroticism using neuroimaging data and different areas of sociodemographic data, the performance of 

the models in predicting the psychological constructs, fluid intelligences and neuroticism, may not be 

good enough to support such a claim. 

2) In Figure 2, the proxy measure and original measure show similar associations with the health 

phenotypes for fluid intelligence (center plot) and neuroticism (right plot), but not for the brain age 

delta. The main reason seems to be when doing the association analysis, the measures of the health 

phenotypes are de-confounded for their dependence for age (In the subsection "Out-of-sample 

association between proxy measures and health-related habits" of the "statistical analysis" section). 

However, it seems the same procedure is not applied for the association analysis of fluid intelligence 

and neuroticism. The estimated brain age or brain age gap depends on the age. Thus, we need to either 

correct the brain age or brain age gap for its dependence on the age, or de-confounded the health 

phenotype's dependence on age. If the author wants to derive the proxy measure of the psychological 

construct in the same as the brain age (or biological age), same procedure should be used to correct the 

proxy measure's dependence on the original measure. 

3) Based on Figure 2, the author claims that the proxy measures have enhanced association with health 

behavior compared to the original measures. If we only focus on the central and right part of the Figure 

2, the difference is not that obvious. We do not know if the difference is significant or not. A better 

approach maybe is that correct the predicted fluid intelligence and predicted fluid intelligence for their 

dependence on the original measures or de-confounded the original measures' effects on the health 

behaviors. 

Minor concerns: 

1) In page 1 (two lines before reference 15), it seems that "to learn" is mis-spelled into "tolearn". 



2) The author stated that there are repeated measures for subjects in UK biobank data. How the author 

tackles this issue in their data preprocessing? Using the last one or the first one or something else? 

3) The selection 5,587 out of all the 10,975 subjects for the modeling, while the left part is for the out-

of-sample association analysis. The selection seems arbitrary. Can the author also show a learning curve, 

in which x is the sample size and y is the model's performance, to justify their choice is enough to train 

an accurate ML model? 

4) In the first paragraph of the "Methods" section, there are duplications. 

5) In the subsection of "Data acquisition" part, under the "target measures" paragraph, the age at the 

baseline recruitment is used as the outcome. However, in general, there is a gap between the age at 

baseline and the age when the MRI images were acquired. Does this matter for the data analysis in this 

manuscript. 

6) For the classification analysis (paragraph "Classification analysis" in the subsection of "Comparing 

predictive models to approximate target measures", and the paragraph above the "Discussion" section), 

the thresholds selected to discretize the outcome variables are kind of arbitrary. 
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Are the methods appropriate to the aims of the study, are they well described, and are necessary 
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Conclusions 
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