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Additional file 1: Methods and Results of the Per-Protocol Analyses
We ran a per-protocol analysis, including only participants with > 70% class attendance and complete baseline and trial-completion measurements (n=28 for cognition outcomes and n=26 for fNIRS outcomes). Results of analyses of the per-protocol analysis matched the imputed and complete-case analyses. 
For cognition outcomes, the per-protocol ANCOVA, there was a significant interaction between experimental group and reproductive stage for DCCS [F(1, 21) = 5.50, p = .029, η²p = .207] and RAVLT Delayed Recall [F(1, 21) = 7.07, p = .015, η²p = .252] performance. Planned posthoc comparisons showed that for the DCCS, RT improved performance compared with CON in early postmenopausal participants (M difference = 11.74, 95% CI [4.60, 18.89], p = .003), whereas RT and CON did not differ in perimenopausal participants (M difference = 0.86, 95% CI [−5.63, 7.35], p = .786). For RAVLT Delayed Recall, RT improved performance compared with CON in perimenopausal participants (M difference = 13.81, 95% CI [1.85, 25.77], p = .026), whereas RT and CON did not differ in early postmenopausal participants (M difference = −8.83, 95% CI [−21.82, 4.16], p = .172).
For the fNIRS, in the per-protocol ANCOVA, there was a significant interaction between experimental group and reproductive stage for left DLPFC THb [F(1, 16) = 8.21, p = .011, η²p = .339]. Planned posthoc comparisons showed that in the early postmenopausal participants, RT had greater THb response than CON (M difference = 2.54 × 10⁻⁶, 95% CI [0.16 × 10⁻⁶, 4.92 × 10⁻⁶], p = .038), whereas in the perimenopausal participants, RT and CON did not differ (M difference = −1.54 × 10⁻⁶, 95% CI [−3.43 × 10⁻⁶, 0.34 × 10⁻⁶], p = .102).
Additional file 1: Table 1. Effect sizes associated with the reproductive stage by experimental group interaction for complete-case, imputation and per-protocol analyses in the SMART Brain study for each cognitive outcome and fNIRS outcome. 
Stage × Group ANOVA Effect Sizes
Generalized eta-squared (GES) with qualitative magnitude classifications
	Cognitive test / fNIRS measure
	Complete-case
	Imputation
	Per-protocol

	Cognitive outcomes - Stage × Group interaction

	Dimensional Change Card Sort
	0.172
Large
	0.143
Large
	0.207
Large

	Flanker Inhibitory Control and Attention
	0.010
Small
	0.006
Negligible
	0.000
Negligible

	List Sorting Working Memory
	0.001
Negligible
	0.002
Negligible
	0.000
Negligible

	Pattern Comparison Processing Speed
	0.001
Negligible
	0.002
Negligible
	0.005
Negligible

	Picture Sequence Memory
	0.001
Negligible
	0.001
Negligible
	0.029
Small

	Rey Auditory Verbal Learning Delayed Recall
	0.226
Large
	0.205
Large
	0.252
Large

	Rey Auditory Verbal Learning Trials 1-3
	0.046
Small
	0.040
Medium
	0.107
Medium

	Fluid Composite
	0.014
Small
	0.023
Small
	0.010
Small

	fNIRS outcomes - Stage × Group interaction

	Left DLPFC HbO
	0.131
Medium
	Not reported
	0.229
Large

	Left DLPFC HbR
	0.147
Large
	Not reported
	0.057
Small

	Left DLPFC THb
	0.228
Large
	Not reported
	0.339
Large

	Left PMC HbO
	0.002
Negligible
	Not reported
	0.038
Small

	Left PMC HbR
	0.000
Negligible
	Not reported
	0.000
Negligible

	Left PMC THb
	0.002
Negligible
	Not reported
	0.051
Small

	Right DLPFC HbO
	0.025
Small
	Not reported
	0.167
Large

	Right DLPFC HbR
	0.003
Negligible
	Not reported
	0.048
Small

	Right DLPFC THb
	0.027
Small
	Not reported
	0.101
Medium

	Right PMC HbO
	0.033
Small
	Not reported
	0.003
Negligible

	Right PMC HbR
	0.017
Small
	Not reported
	0.015
Small

	Right PMC THb
	0.028
Small
	Not reported
	0.022
Small


Note. GES classifications: negligible < 0.01; small = 0.01 to < 0.06; medium = 0.06 to < 0.14; large >= 0.14. Imputation fNIRS effect sizes were not reported in the supplied ANOVA table as these analyses were not conducted. DLPFC = dorsolateral prefrontal cortex; PMC = premotor cortex; HbR = deoxygenated hemoglobin; HbO = oxygenated hemoglobin; THb = total hemoglobin.

