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Table S1. Cognitive assessments conducted and their order of presentation
	Cognitive task
	Description
	Scoring

	1. Multi-Tasking Framework (MTF)
	The MTF is a computer-based, cognitively demanding task where individuals are required to attend and respond to 4 different tasks simultaneously (mental arithmetic, Stroop, memory search, and psychomotor tracking). It has been demonstrated in several studies that the MTF can effectively increase cognitive workload and elicit a stress response in participants.
	NA

	2. Rey Auditory Verbal Learning Test (RAVLT) (6 trials + interference trial)
	In the RAVLT, the examiner reads aloud a list of 15 words at the rate of one word per second. The participant is then asked to repeat all words from the list that he/she can remember. This procedure is repeated a total of five times. The examiner then presents a second list of 15 words (interference list), allowing the participant only one attempt to recall this new list. Immediately following this, the participant is asked to remember as many words as possible from the first list.
	Number of correctly recalled words for each trial

	3. Simple reaction time (SRT)
	On 50 occasions, an upwards pointing arrow is displayed on the screen at irregular intervals. Participants respond as quickly as possible when they see the arrow appear
	Reaction time (ms)

	4. Choice reaction time (CRT)
	Arrows pointing left and right appear on the screen at irregular intervals. The participant is required to indicate the direction of the arrow as quickly as possible whenever an arrow is displayed, by pressing the corresponding button. 
	Accuracy (%) and reaction time
for the correct responses (ms)

	5. Digit vigilance (DV)
	A fixed number appears on the right of the screen and a series of changing numbers appear on the left side of the screen. Participants are required to make a response when the number on the left matches the number on the right.
	Accuracy (%) and reaction time
for the correct responses (ms)

	6. Numeric working memory (NWM)
	A series of numbers are displayed on the screen, one at a time. Participants are required to memorise these numbers. Once the series is complete, numbers are displayed one at a time and participants are required to indicate if each number was presented in the previous list or not. In this task, three trials are completed, with five target numbers in each trial.
	Accuracy (%) and reaction time
for the correct responses (ms)

	7. Corsi Blocks (CB)
	Nine blue squares on a black background are displayed on the screen. Some of the blue squares change to red and back to blue again in a sequence. Participants are required to remember this sequence. The task is repeated five times at each level of difficulty with the sequence span increasing from 4 upwards, until the participant can no longer correctly recall the sequences. 
	Span score

	8. RAVLT (delayed recall)
	The participant is asked to repeat all the words that he/she can remember from the RAVLT task
	Number of correctly recalled words 
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Table S2. Calculations used for cognitive performance outcomes
	Cognitive Skills
	Tasks used in calculations

	Working memory (mean percentage of cognitive tasks)
	1. Corsi blocks (percentage) [span score/ 15# x 100] 
2. Numeric working memory (percentage correct)
# 15 = maximum sequence

	Speed of information processing (mean reaction time of cognitive tasks)
	1. Simple reaction time (reaction time in milliseconds)
2. Choice reaction time (reaction time in milliseconds of correct responses)
3. Numeric working memory (reaction time in milliseconds of correct responses)
4. Digit vigilance (reaction time in milliseconds of correct responses)

	Accuracy of attention (mean percentage of cognitive tasks)
	1. Choice reaction time (percentage correct)
2. Digit vigilance (percentage correct)







Table S3. Change in Cognitive Domains (estimated marginal means) (PPS)
	
	
	Placebo (n=44)
	Bacopa (n=40)
	p-valueb

	
	
	Week 0
	Week 12
	% change
	p-valuea
	Week 0
	Week 12
	% change
	p-valuea
	

	RAVLT - Total score (trials 1 to 5)
	Mean
	53.88
	59.66
	10.74
	< 0.001
	53.19
	60.47
	13.69
	< 0.001
	0.217

	
	SE
	1.16
	1.29
	
	
	1.20
	1.36
	
	
	

	Accuracy of attention (% correct)
	Mean
	94.75
	95.51
	0.80
	0.186
	96.46
	96.58
	0.12
	0.845
	0.440

	
	SE
	0.58
	0.58
	
	
	0.61
	0.62
	
	
	

	Working Memory (% correct/recalled)
	Mean
	65.44
	65.67
	0.36
	0.703
	66.65
	66.85
	0.30
	0.766
	0.962

	
	SE
	0.72
	0.73
	
	
	0.77
	0.77
	
	
	

	Speed of Information Processing (milliseconds of correct responses)
	Mean
	590.03
	576.31
	-2.33
	0.056
	588.42
	580.63
	-1.32
	0.300
	0.565

	
	SE
	11.93
	11.66
	
	
	12.45
	12.28
	
	
	


Results (estimated means) are generated from generalised mixed-effects models adjusted for age, sex, and BMI. aP-values are generated from repeated measures generalised mixed-effects models adjusted for age, sex, and BMI (time effects week 0 and week 12). bP-values are generated from repeated measures generalised mixed-effects models adjusted for age, sex, and BMI (time x group interaction).
Abbreviations: PPS = Per protocol set; RAVLT = Rey Auditory Verbal Learning Test; SE = Standard error
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Table S4. VAMS and VAS ratings completed at each time period and visit (PPS)
	
	Week 0
	Week 12
	p-valuea
	p-valueb

	
	Before MTF
	After MTF
	After RAVLT
	Before MTF
	After MTF
	After RAVLT
	
	

	VAMS - Alertness
	0.106
	0.029

	Placebo (n = 44)
	Mean
	71.86
	76.61
	74.75
	69.36
	78.00
	74.75
	
	

	
	SE
	2.42
	2.63
	2.92
	2.47
	2.48
	2.99
	
	

	Bacopa (n = 40)
	Mean
	70.78
	78.70
	65.48
	72.40
	78.78
	75.23
	
	

	
	SE
	2.71
	2.21
	3.52
	3.19
	2.81
	3.06
	
	

	VAMS - Stress
	0.002
	

	Placebo (n = 44)
	Mean
	27.66
	33.09
	28.30
	31.20
	30.27
	28.73
	
	

	
	SE
	2.46
	2.85
	2.83
	2.65
	2.49
	2.97
	
	

	Bacopa (n = 40)
	Mean
	24.95
	33.25
	35.80
	19.58
	23.80
	22.48
	
	

	
	SE
	2.97
	3.12
	3.74
	2.75
	3.29
	3.26
	
	

	VAMS - Tranquil
	0.018
	

	Placebo (n = 44)
	Mean
	82.36
	75.25
	80.48
	75.86
	75.02
	78.86
	
	

	
	SE
	2.60
	3.54
	2.37
	3.09
	3.87
	2.76
	
	

	Bacopa (n = 40)
	Mean
	82.55
	80.53
	74.13
	85.93
	85.13
	83.10
	
	

	
	SE
	2.84
	2.53
	4.10
	2.17
	3.00
	3.06
	
	

	VAS - Mental Fatigue
	0.011
	

	Placebo (n = 44)
	Mean
	30.70
	25.52
	35.23
	37.64
	32.91
	38.73
	
	

	
	SE
	4.03
	3.54
	4.09
	4.62
	3.91
	4.49
	
	

	Bacopa (n = 40)
	Mean
	36.28
	29.95
	50.43
	27.20
	28.18
	37.20
	
	

	
	SE
	4.30
	3.99
	4.68
	3.81
	4.00
	4.61
	
	

	VAS - Physical Fatigue
	0.007
	

	Placebo (n = 44)
	Mean
	32.84
	28.32
	28.16
	34.02
	31.77
	31.91
	
	

	
	SE
	3.71
	3.78
	3.64
	3.67
	4.33
	4.17
	
	

	Bacopa (n = 40)
	Mean
	24.63
	24.20
	35.33
	21.78
	24.75
	24.63
	
	

	
	SE
	3.37
	3.52
	4.70
	3.10
	3.69
	3.87
	
	


a = univariate repeated measures ANOVA p-value (rating period x group x visit interaction); b = multivariate repeated measures ANOVA p-value (rating period x group x visit interaction)
Abbreviations: MTF = Multi-tasking framework; PPS = Per protocol set; RAVLT = Rey Auditory Verbal Learning Test; SE = Standard error; VAMS = Visual Analogue Mood Scale; VAS = Visual Analogue Scale
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Table S5. Self-report questionnaires completed at each time point (estimated marginal means) (PPS)
	 
	Week 0
	Week 4
	Week 8
	Week 12
	p-valuea
	p-valueb

	EMQ total score
	Placebo (n = 47)
	Mean
	15.67
	10.91
	9.65
	10.46
	< 0.001
	0.782

	
	
	SE
	1.72
	1.20
	1.07
	1.16
	
	

	
	Bacopa (n = 40)
	Mean
	15.62
	9.53
	8.82
	9.62
	< 0.001
	

	
	
	SE
	1.80
	1.10
	1.02
	1.10
	
	

	PSRS total score
	Placebo (n = 47)
	Mean
	21.84
	21.00
	20.69
	20.68
	0.125
	0.003

	
	
	SE
	1.30
	1.25
	1.24
	1.24
	
	

	
	Bacopa (n = 40)
	Mean
	22.25
	19.69
	18.39
	17.60
	< 0.001
	

	
	
	SE
	1.39
	1.23
	1.15
	1.10
	
	

	WHO-5 total score
	Placebo (n = 47)
	Mean
	14.69
	15.10
	15.45
	16.61
	< 0.001
	0.996

	
	
	SE
	0.61
	0.62
	0.64
	0.69
	
	

	
	Bacopa (n = 40)
	Mean
	16.39
	16.78
	17.08
	18.37
	0.001
	

	
	
	SE
	0.71
	0.73
	0.74
	0.79
	
	



Results (estimated means) are generated from generalised mixed-effects models adjusted for age, sex, and BMI. aP-values are generated from repeated measures generalised mixed-effects models adjusted for age, sex, and BMI (time effects baseline and week 12). bP-values are generated from repeated measures generalised mixed-effects models adjusted for age, sex, and BMI (time x group interaction).
Abbreviations: EMQ = Everyday Memory Questionnaire; FAS = Full analysis set; PSRS = Perceived Stress Reactivity Scale; SE = Standard error; WHO-5 = World Health Organisation Wellbeing Scale
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Table S6. Median Change in Blood Markers (PPS)
	
	
	Placebo (n = 43)
	Bacopa (n = 37) 
	p-valueb

	
	
	Week 0
	Week 12
	Change 
(week 0 to 12)
	p-valuea
	Week 0
	Week 12
	Change
(week 0 to 12)
	p-valuea
	

	BDNF (pg/mL)
	Median
	1187.80
	1102.80
	-393.20
	0.180
	1467.60
	977.20
	-422.20
	0.004
	0.219

	MDA (ng/mL)
	Median
	47.72
	69.84
	29.39
	< .001
	54.07
	70.20
	20.49
	< .001
	0.337

	AChE activity (mU/mL)
	Median
	194.10
	1080.40
	-27.70
	0.272
	182.60
	174.40
	-12.90
	0.592
	0.432


aP-values are generated from Related-Samples Wilcoxon Signed Rank Tests (Week 0 to 12). bP-values are generated from Independent-Samples Mann-Whitney U Tests (Group differences in changes in concentrations from week 0 to week 12).
Abbreviations: AChE = Acetylcholine esterase; BDNF = Brain-derived neurotrophic factor; MDA = Malondialdehyde; PPS = Per protocol set




BDNF, MDA, AChE Methods

Sample Preparation 
Blood samples were collected in tubes containing EDTA and centrifuged at 1500 xg for 15 min.  Serum was collected and immediately frozen at -20oC until hormone analysis. On the day of analysis, samples were thawed and an aliquot was used for measurement of brain-derived neurotrophic factor (BDNF), malondialdehyde (MDA), and acetylcholinesterase (AChE) activity.  All analytes were measured in duplicate according to the manufacturer’s instructions and detailed below. 

BDNF Analysis
On the day of assay, serum samples are thawed and BDNF measured using the commercially available RayBio Human BDNF ELISA kit (RayBiotech Life, Peactree Corners, GA, USA) according to manufacturer instructions.  Serum samples were diluted 1:250 prior to assay.  The BDNF ELISA is an indirect sandwich kit in which BDNF from the test sample is captured by an immobilised BDNF antibody and after several washes, biotinylated anti-human BDNF antibody is added.  After washing away unbound biotinylated antibody, HRP conjugated streptavidin is added.  The wells are again washed before the addition of TMB substrate.  The amount of BDNF in the test sample is directly proportional to colour generated and OD determined at 450nm.  Intra-Assay and Inter-Assay CV% is <10% and <12% respectively.

The minimum detectable level of Human BDNF using this assay kit is determined to be 80 pg/ml.  This ELISA kit is specific for Human BDNF and shows no cross-reactivity with any other cytokine.  Cytokines tested were Human Angiogenin, BLC, ENA-78, FGF-4, IL-1 alpha, IL-1 beta, IL-2, IL-3, IL-4, IL-5, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12 p70, IL-12 p40, IL-13, IL-15, I-309, IP-10, G-CSF, GM-CSF, IFN- gamma, Leptin, MCP-1, MCP-2, MCP-3, MDC, MIP-1 alpha, MIP-1 beta, MIP-1delta, PARC, PDGF, RANTES,SCF, TARC, TGF- beta, TIMP-1, TIMP-2, TNF- alpha, TNF- beta, TPO, VEGF.

Malondialdehyde (MDA)
On the day of assay, serum samples are thawed and MDA measured using a commercially available MDA ELISA kit (Wuhan Fine Biotech, Wuhan, China) according to manufacturer instructions.  The MDA ELISA kit is a solid phase competitive ELISA in which MDA in the test sample competes with microtiter well immobilised MDA for binding to Biotinylated anti-MDA antibody. After incubation at 37oC and several washes to remove all unbound complexes, HRP-Streptavidin Conjugate is added and incubated at 37oC.  Wells are washed again to remove unbound complexes and incubated with the HRP substrate tetramethylbenzidine (TMB) at 37oC.  The colourimetric reaction is stopped by the addition on 0.5M H2SO4 and the optical density (OD) of the resulting yellow solution measured at 450nm.  The amount of testosterone in the test sample is inversely proportional to the yellow colour generated. Concentration of MDA in samples is calculated by interpolation using 4-paramater non-linear regression curve fit software.  Intra-Assay and Inter-Assay CV% is 3.6% and 7.1% respectively.

The minimum detectable level of MDA using this assay kit is determined to be 4.69 ng/ml.  According to the manufacturer this ELISA kit is highly specific for MDA and shows no significant cross reactivity or interference between MDA and its analogues.

Acetylcholinesterase (AChE)
[bookmark: _GoBack]On the day of assay, serum samples are thawed and AChE activity measured using the commercially available colourimetric kit (AAT Bioquest, Pleasanton, CA, USA) according to manufacturer instructions.  The kit uses 5,5-dithio-bis-2-nitrobenzoic acid (DTNB – Ellman’s reagent) to quantify the thiolcholine produced from the hydrolysis of acetylthiolcholine (ACh) by AChE.  The DTNB reacts with thiolcholine to yield a mixed disulfide product and 2-nitro-5-thiobenzoic acid (TNB), a yellow coloured product.  In summary, a working solution of DTNB together with ACh is added to wells containing a set of AChE standards of known activity and the test sample.  Wells are incubated at room temperature for 20 min in the dark and the intensity of the resulting yellow colour monitored at 410nm. The absorption intensity of TNB is proportional to the formation of thiolcholine, and thus AChE activity.  AChE activity in samples is calculated by interpolation using linear regression curve fit software and results presented as mU/ml.  The minimum detectable AChE activity using this assay kit is determined to be 0.1 mU/ml.
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