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Fitzgerald, Jakobsson, and Brodeur (FJB) (1) perform additional 
analyses addressing a narrower and different question com-
pared to our original study (2) and use this procedure to criticize 
our claims. This is a rather concerning approach. More specifi-
cally, we investigated whether elite professional footballers 
differ from nonathlete individuals on a range of cognitive and 
personality measures, using both normative benchmarks and 
matched controls. In contrast, FJB compare national-team play-
ers (n = 23) with other first-division professionals (n = 28), a 
within-elite comparison we neither conducted nor proposed. 
Suggesting that small, nonsignificant differences between these 
subgroups undermine our findings is logically flawed. Detecting 
subtle differences within elite populations might require larger 
samples and is irrelevant to our primary question: whether elite 
footballers differ from the general population. Even if future 
work found no such intraelite differences, this would not chal-
lenge our core conclusion. 

FJB speculate that Brazilian controls dropped out of school 
due to cognitive disadvantage, while players left to train pro-
fessionally. There is no evidence for this claim. In fact, our con-
trols performed on par with standardized D-KEFS norms: All 
subtest means approximated the normative score of 10, indi-
cating cognitive representativeness. Recruiting higher-educated 
controls would have introduced more substantial confounds, 
as education level correlates with executive function (3–5). 

Moreover, FJB refer to national statistics on average edu-
cational attainment in Brazil reported for 2024. However, the 
data used in our study were collected earlier. Importantly, 
the same reference cited by FJB (6) explicitly documents a 
steady year-by-year increase in educational attainment in 
Brazil. In addition, it is also reported that women, on average, 
attain higher levels of education than men. Consequently, 
comparisons based on aggregated 2024 data that combine 
males and females are not directly applicable to our sample, 
which consists exclusively of males and was recruited at an 
earlier time point. In the absence of sex-specific historical 
data corresponding to the period of data collection, extrap-
olating from recent mixed-sex statistics to infer that our 
control group represents individuals with unusually low edu-
cational attainment is not well justified. 

We thank FJB for identifying a wording error: The tests in 
table 1 were one-sample t   tests against a fixed mean, not 
two-sample tests. However, the analysis itself is valid and 
fully documented in our open source code. The reference 
mean of 10 is not arbitrary; it is the standard D-KEFS scaled-
score mean, derived from a US-sample of approximately 
1,750 individuals stratified on age, sex, ethnicity, and educa-
tion and supported by subsequent validations (7–9). Such 
value is currently used worldwide since more recent analyses 
by the producer of the tests suggest that this norm has not 
changed substantially since the first study (10). 

Finally, FJB argue that our machine learning model fails to 
distinguish between elite subgroups. But our model was 
designed to differentiate elite players from nonathletes, 
achieving 97% accuracy. It was never intended to detect sub-
tle within-elite differences and repurposing it for such a task 
misrepresents our goals and methodology. 

In sum, FJB’s critique addresses a narrower and different 
question using an underpowered design and use that to 
criticize our original findings, which remain robust and 
well-supported. We appreciate the opportunity to clarify 
these points. 
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