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Supplementary Methods
The primary analyses remained unadjusted for demographic variables. To examine whether the main findings were affected by the unequal sex composition of the exercise-volume groups, we repeated the corresponding analyses with sex entered as a categorical between-participant predictor (female/male). The analytic sample remained unchanged (N = 60): the high-exercise-volume group included 8 female and 22 male participants, and the low-exercise-volume group included 13 female and 17 male participants. Age was not included in these sensitivity models.
For participant-level outcomes with the two-level within-participant factor Valence (Positive, Negative), the sex-adjusted models included Group, Valence, sex, Group × Valence, and sex × Valence. Because Valence had two levels, the Group × Valence tests were estimated through the algebraically equivalent general linear models of the Positive − Negative difference score. The trial-level linear mixed-effects model (LMM) of reaction time (RT) retained the primary fixed-effects structure for Group × Valence × Probe congruency and the primary random-effects structure (participant random intercepts and by-participant random slopes for probe congruency, plus stimulus-pair random intercepts). Sex, sex × Valence, sex × Probe congruency, and sex × Valence × Probe congruency were added as fixed effects. No Group × sex terms were fitted because the purpose was to assess robustness to sex composition rather than sex moderation. Models were fitted in R 4.4.2 using lme4 2.0-1, lmerTest 3.2-1, and emmeans 2.0.3. All tests were two-sided with α = .05.
Supplementary Results
Attention task
To determine whether the overall valence-related reaction-time pattern could be explained by sex composition, sex and sex × Valence were added to the participant-level model. The Group × Valence interaction was still significant after adjustment, F(1, 57) = 11.846, p = .001, ηp² = .172, compared with F(1, 58) = 10.110, p = .002, ηp² = .148 in the primary analysis. The adjusted difference between the low- and high-exercise-volume groups in their Positive − Negative reaction-time contrasts was 14.263 ms, p = .001, 95% confidence interval (CI) [5.965, 22.561]; the direction was unchanged from the primary analysis.
The sex-adjusted trial-level LMM converged without a singular fit. The Group × Valence interaction remained significant, F(1, 4568.95) = 7.535, p = .006; the planned contrast was 0.0284 on the log RT scale, 95% CI [0.0081, 0.0487]. The Group × Valence × Probe congruency interaction stayed non-significant, F(1, 4568.81) = 2.747, p = .098; estimate = −0.0343, 95% CI [−0.0749, 0.0063]. These results preserved the primary distinction between a valence-related RT pattern and the absence of a statistically reliable probe-congruency-dependent interaction.
For the neutral-baseline components, the Group × Valence interaction for the attentional vigilance index stayed non-significant, F(1, 57) = 1.823, p = .182, ηp² = .031, whereas the interaction for the attentional disengagement/avoidance index remained significant, F(1, 57) = 9.275, p = .004, ηp² = .140. The adjusted low-minus-high difference in the Positive − Negative attentional disengagement/avoidance contrast was 21.096 ms, p = .004, 95% CI [7.225, 34.967]. After adjustment for sex, the Group × Valence interaction remained significant for the disengagement/avoidance index and nonsignificant for the vigilance index.
Memory task
To assess whether the valence-related recognition pattern depended on sex composition, the same adjustment was applied to recognition accuracy and recognition sensitivity (d′). The Group × Valence interaction was still significant for recognition accuracy, F(1, 57) = 7.813, p = .007, ηp² = .121, and for d′, F(1, 57) = 8.265, p = .006, ηp² = .127. The adjusted low-minus-high differences in the Positive − Negative contrasts were −6.139 percentage points for accuracy, p = .007, 95% CI [−10.538, −1.741], and −0.381 for d′, p = .006, 95% CI [−0.646, −0.116]. Both interactions showed the same directions as in the primary analyses.
For response criterion (c), the Valence main effect was still significant after adjustment, F(1, 57) = 5.653, p = .021, ηp² = .090. The adjusted Positive − Negative criterion difference was 0.132, p = .021, 95% CI [0.021, 0.244], indicating a relatively more conservative (less liberal) criterion for positive than negative faces under the coding used here. The Group × Valence interaction stayed non-significant, F(1, 57) = 0.361, p = .550, ηp² = .006. Thus, adjustment for sex provided no evidence that the two exercise-volume groups had different valence-related response-criterion patterns.
Overall conclusion
Adjustment for sex did not materially change any substantive conclusion concerning attention or recognition memory. Effects that were significant in the primary analyses remained significant, and effects that were non-significant stayed non-significant; the corresponding estimates kept their original directions. Accordingly, no additional simple-effect analyses were conducted in the sensitivity models because the interaction significance patterns and effect directions were unchanged.
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Table S1 Primary and sex-adjusted sensitivity analyses of the main outcomes
	Outcome
	Target effect
	Primary analysis
	Sex-adjusted analysis
	Effect estimate / 95% CI
	Conclusion

	Panel A. Attention task

	Overall reaction time
	Group × Valence
	F(1, 58) = 10.110, p = .002, ηp² = .148
	F(1, 57) = 11.846, p = .001, ηp² = .172
	Adjusted ΔΔ = 14.263 ms, [5.965, 22.561]
	Remained significant

	Trial-level log RT
	Group × Valence
	F(1, 4568.96) = 6.438, p = .011
	F(1, 4568.95) = 7.535, p = .006
	Adjusted ΔΔ = 0.0284 log RT, [0.0081, 0.0487]
	Remained significant

	Trial-level log RT
	Group × Valence × Probe congruency
	F(1, 4569.01) = 3.230, p = .072
	F(1, 4568.81) = 2.747, p = .098
	Adjusted ΔΔ = −0.0343 log RT, [−0.0749, 0.0063]
	Remained non-significant

	Attentional vigilance index
	Group × Valence
	F(1, 58) = 1.133, p = .291, ηp² = .019
	F(1, 57) = 1.823, p = .182, ηp² = .031
	Adjusted ΔΔ = −7.430 ms, [−18.449, 3.590]
	Remained non-significant

	Attentional disengagement/avoidance index
	Group × Valence
	F(1, 58) = 9.066, p = .004, ηp² = .135
	F(1, 57) = 9.275, p = .004, ηp² = .140
	Adjusted ΔΔ = 21.096 ms, [7.225, 34.967]
	Remained significant

	Panel B. Memory task

	Recognition accuracy
	Group × Valence
	F(1, 58) = 8.432, p = .005, ηp² = .127
	F(1, 57) = 7.813, p = .007, ηp² = .121
	Adjusted ΔΔ = −6.139 percentage points, [−10.538, −1.741]
	Remained significant

	Recognition sensitivity (d′)
	Group × Valence
	F(1, 58) = 8.935, p = .004, ηp² = .133
	F(1, 57) = 8.265, p = .006, ηp² = .127
	Adjusted ΔΔ = −0.381, [−0.646, −0.116]
	Remained significant

	Response criterion (c)
	Valence
	F(1, 58) = 5.283, p = .025, ηp² = .083
	F(1, 57) = 5.653, p = .021, ηp² = .090
	Adjusted Δ = 0.132, [0.021, 0.244]
	Remained significant

	Response criterion (c)
	Group × Valence
	F(1, 58) = 0.533, p = .468, ηp² = .009
	F(1, 57) = 0.361, p = .550, ηp² = .006
	Adjusted ΔΔ = 0.065, [−0.151, 0.280]
	Remained non-significant


Note. Sex was entered as a categorical between-participant predictor (female/male). Relevant sex × within-participant-factor interaction terms were included in the sensitivity models; Group × sex terms were not fitted. Primary analyses were unadjusted. Effect estimates are sex-adjusted contrasts. For Group × Valence, ΔΔ = [low exercise volume (Positive − Negative)] − [high exercise volume (Positive − Negative)]; for the Valence main effect, Δ = Positive − Negative. LMM estimates are on the log RT scale; other estimates are reported in the units shown. CI = confidence interval; RT = reaction time; LMM = linear mixed-effects model; d′ = recognition sensitivity; c = response criterion; ηp² = partial eta squared.
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