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Comparison of Hot and Cool Executive Functions of the Brain in Young Athletes
with Similar Cognitive Demands across Open and Closed Skills
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Abstract Original Article

Introduction: Executive functions play an important role in shaping the future-oriented cognitive skills of
adolescents, both under relatively abstract and non-emotional conditions (cool executive function) and emotionally
salient, motivational contexts (hot executive function). Empirical evidence shows that there is a relationship between
executive function, exercise, and physical activity. However, all forms of physical activity do not affect cognition in
the same way. The present study aims to compare the effect of exercise with similar cognitive demands on the
executive functions of intermediate-level athletes.

Materials and Methods: A total of 100 female intermediate-level athletes participating in club-level shooting sports
(n = 50 fixed targets, n = 50 flying targets), aged 13-18 years, were selected from shooting clubs in Yazd Province,
Iran, using a convenience sampling method. To measure cold executive functions, N-back task, the modified Flanker
task, and Wisconsin Card Sorting Test (WCST) were used, while the lowa Gambling Task (IGT) was employed to
assess hot executive functions. Then the data analysis was done according to the results of the tests.

Results: A significant difference was observed in mean response inhibition scores between the congruent and
incongruent conditions in the open-skill versus closed-skill athlete groups, favoring the open-skill group (P < 0.001).
The results indicated no significant differences between the open-skill and closed-skill groups across several metrics:
total score, net score, and response time for hot executive functions; outcome and reaction time for working memory;
and the number of categories and perseverative errors for cognitive flexibility (P > 0.05).

Conclusion: The study findings confirm the far transfer hypothesis, suggesting that the division of sports into open-
and closed-skill disciplines may not be a suitable criterion for measuring the impact of the environment on executive
functions. An open-skill environment characterized by moderate cognitive demands can exert an influence on
executive functioning comparable to that of a closed-skill environment with similar cognitive demands.
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