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Introduction
Psychological stress and cognitive fatigue are increasingly prevalent in contemporary life, leading to greater interest in
natural interventions that support mental well-being and cognitive performance. Psychological distress responses may
negatively influence emotional regulation, cognitive performance, and overall perception of well-being 3. The theory
of Braden-and-Build states that positive emotions improves mood, elicits a reduction in stress that can broaden
attentional scope and cognitive flexibility, wherein supporting improved decision-making and improved coping
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Abstract

Introduction: Psychological stress and cognitive fatigue are increasingly prevalent in
contemporary life, leading to greater interest in natural interventions that support
mental well-being and cognitive performance. Botanicals such as Bacopa monnieri,
Withania somnifera (ashwagandha), and Salvia officinalis (sage) have been
traditionally used for their adaptogenic and nootropic effects 2.

Methods: This pilot trial examined the short-term effects of a multi-ingredient
botanical supplement containing Withania somnifera (ashwagandha), Bacopa
monnieri, huperzine A, sage, and B vitamins on stress, anxiety, cognition, mood, and
sleep over 14 days in healthy adults. Twenty-five participants (M = 30.0, SD = 12.9)
consumed two caplets daily for 14 days. Primary outcomes were perceived stress and
state anxiety. Secondary endpoints included cognitive performance, Profile of Mood
States, Pittsburgh Sleep Quality Index, and salivary cortisol. Pre- and post-
intervention data were analyzed using paired-samples #tests.

Results: Significant reductions were observed in perceived stress (12.3%7.1 to
9.7£6.1; p = 0.001) (p < .05) and state anxiety (31.819.6 to 28.9£6.7; p = 0.040).
Mood profiles were enhanced, with lower Total Mood Disturbance (3.4£24.6 to -
2.4%20.4; p = 0.192) and reduced tension (6.6£5.6 to 4.6£3.6; p = 0.091) and
depression (2.9%4.1 to 1.9%4.3; p = 0.273). No significant changes were observed in
sleep quality or cortisol levels.

Conclusions: These findings suggest potential benefits of short-term botanical
supplementation on mood and stress in healthy adults, warranting larger, controlled
trials.
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behaviors *. Self-regulation models support the theory that individuals experiencing lower psychological distress may
demonstrate improved cognitive efficiency and improved emotional control during more demanding tasks °. Therefore
interventions (including the use of botanicals) that may improve perceived stress, anxiety, cognitive function and mood
should be researched and possibly utilized.

Botanicals such as Bacopa monnieri, Withania somnifera (ashwagandha), and Salvia officinalis (sage) have been
traditionally used for their adaptogenic and nootropic effects 2 There is evidence that Withania somnifera may
positively affect health through immune-modulation, cardioprotection, as a diuretic, a sedative, antioxidant,
antimicrobial, anti-cancerous agent, and anti-inflammatory therapy &’. These compounds are believed to influence
neurotransmitter regulation, reduce oxidative stress, and modulate the hypothalamic-pituitary-adrenal (HPA) axis,
thereby enhancing resilience to stress and improving cognition®’. Ashwagandha has been utilized therapeutically in
psycho-somatic disorders including anxiety, stress-related disorders, and depression %, and other neurological disorders
including insomnia 0. Salvia officinalis has been studied as natural treatment for conditions such as unsteadiness,
patalysis, tremors, diarrhea, inflaimmation, hyperglycemia, and rheumatism 1512, As with Withania somnifera, Salvia
officinalis has been utilized in treating many cognitive disorders 3. As with the two previously mentioned natural
compound extracts, Bacopa monnieri has been used as an anti-inflammatory, anticancer, antidepressant, antianxiety,
and treatment for other neurological disorders 4. Bacopa monnieri is routinely utilized in Ayurvedic medicine for a
variety of neurological disorders and in therapeutics to enhance memory 5.

Although several randomized controlled trials have examined individual botanical compounds such as ashwagandha
or Bacopa monnieti, considerably less research has evaluated multi-ingtredient formulations designed to target multiple
neurocognitive pathways simultaneously. Furthermore, most investigations have focused on longer intervention
periods, leaving the short-term psychological effects of combined botanical supplementation largely unexplored.
Therefore, the purpose of this pilot study was to evaluate the short-term effects of a multi-ingredient botanical
supplement on perceived stress, anxiety, cognition, mood, and sleep in healthy adults.

Methods

Participants

Twenty-five healthy adults (15 female, 10 male) aged 18 to 60 years (M = 30.0, SD = 12.9) participated in the study.
Inclusion criteria required participants to be generally healthy and free from major psychiatric disorders or current use
of mood-altering medications or supplements.

Intervention

Participants consumed two caplets daily of a botanical supplement containing vitamin C (250 mg), vitamin B6 (25 mg),
pantothenic acid (25 mg), Bacopa monnieri (320 mg), huperzine A (200 ng), Withania somnifera (600 mg), and sage
extract (334 mg) for 14 days (Akeso LLC, Westlake Village, CA). Participants were instructed to maintain their normal
dietary habits, exercise routines, and sleep schedules throughout the study period. They were asked to refrain from
initiating new supplements or medications and to maintain consistent caffeine intake during the intervention.
Participants were also instructed to avoid consuming other nootropic or adaptogenic supplements during the study

period.

Measures

Primary outcomes included the Perceived Stress Scale (PSS) and the State-Trait Anxiety Inventory (STAI). Secondary
measures included the Profile of Mood States (POMS), and the Pittsburgh Sleep Quality Index (PSQI). All measures
were taken on day 1 before supplementation began, and at the conclusion of the study on day 14.

Procedure

After gaining IRB approval through Concordia University St. Paul (IRB#2025_002), subjects signed informed
consents before beginning the procedures of the study. Assessments were conducted at baseline (Day 1) prior to
ingesting the botanical supplement, and after two weeks of supplementation (Day 14). Questionnaires were self-
administered, and biological measures were collected following standardized procedures. The questionnaires consisted
of the PSS, the STAI, the POMS, and the PSQI. The participants also had their body composition measured through
an InBody 270 BIA (it was approved by the IRB and was in the informed consent), but the measurements were of no
value to the study but were of interest to the researchers.
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Data Analysis

Paired-samples ~tests were conducted to evaluate pre- to post-intervention changes. Statistical significance was set at
p < .05. Assumptions of normality for paired-samples t-tests were evaluated using Shapiro-Wilk tests and visual
inspection of Q-Q plots. Effect sizes were calculated using Cohen’s d to estimate the magnitude of pre-post changes.

Results

Denographics

Participants’ mean (SD) anthropometric characteristics were: (mean and SD) age 30.0£12.9 years, height 170.2 £12.9
cm, weight 76.4 +15.5 kg, and BMI 26.3 4.5 kg/m?.

Perceived Stress and Anxiety

Perceived stress decreased significantly from pre to post (12.3£7.1 to 9.7+6.1; p = 0.001) Cohen’s (d, = -0.77) (a
large effect size). State anxiety decreased significantly from pre to post (31.8£9.6 to 28.9£6.7; p = 0.046) Cohen’s (d,
=-0.33) (a small effect size). Anger decreased significantly (3.6%4.9 to 1.9£2.8; p = 0.010) Cohen’s (d,=-0.59) (a
medium affect size). See Figures 1 and 2. Trait anxiety demonstrated a slight, nonsignificant decrease pre to post
(33.2£11.7 to 31.4£10.2; p = 0.176). Among the POMS subscales, only anger demonstrated a statistically significant
reduction following supplementation (p = 0.01). Other mood variables showed nonsignificant trends toward
improvement.
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Figure 1. Changes in Perceived Stress Scale scores from baseline to Day 14 (n = 25). Values represent mean £ SD.
Statistical comparisons were performed using paired-samples t-tests. Perceived stress decreased significantly from pre
to post (12.3£7.1 to 9.7£6.1; p = 0.001) Cohen’s (d, = -0.77) (a large effect size).
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Figure 2. The State Anxiety Scale is shown as the mean and standard deviation. Individual data points are shown as
circles. State anxiety decreased significantly from pre to post (31.8+9.6 to 28.9£6.7; p = 0.046) Cohen’s (d,=-0.33) (a
small effect size).
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There were no significant differences pre to post for any of the assessments except Anger (Table 1 and Figure 3).

Table 1. Profile of Mood States.

Pre Post p-value
TDMS 3.4£24.6 -2.4120.4 0.192
Anger 3.6£4.9 1.9+2.8 0.010*
Confusion 4.6 £3.9 4.0£3.3 0.392
Depression 2.91+4.1 1.914.3 0.273
Fatigue 4.7%5.5 3.714.3 0.351
Tension 6.6 5.6 4.613.6 0.091
Vigor 19.0£5.9 18.5+06.2 0.677
Anger
0.0100
25+ I
[ ]
20
154
[ ]
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Figure 3. The Anger component of the POMS questionnaire is shown as the mean and standard deviation. Individual
data points are shown as circles. Anger decreased significantly (3.624.9 to 1.912.8; p = 0.010) Cohen’s (d,=-0.59) (a
medium effect size).

Steep

Sleep quality assessed by the Pittsburgh Sleep Quality Index did not significantly change following the intervention
(pre 6.5£3.0 vs post 6.0£3.1; p=0.062). Although the mean value demonstrated a small numerical decrease, the change
did not reach statistical significance. This finding suggests that the short duration of supplementation may have limited
the potential for measurable changes in sleep quality.

Discussion

As a pilot investigation, the primary objectives of this study were to evaluate feasibility of the supplementation protocol,
participant compliance, and preliminary effect size estimates that may inform the design of a future randomized
controlled trial. The present pilot trial investigated the short-term effects of a multi-ingredient botanical supplement
containing Withania somnifera, Bacopa monnieri, huperzine A, sage extract, and B vitamins on perceived stress,
anxiety, mood, cognition, and sleep in healthy adults. After 14 days of supplementation, participants demonstrated
significant reductions in perceived stress and state anxiety, as well as decreased anger, as measured by the Profile of
Mood States. These findings suggest that even a brief period of supplementation may yield measurable benefits for
psychological well-being, particularly stress regulation and emotional balance, in otherwise healthy individuals.

The observed reductions in perceived stress and state anxiety are consistent with prior literature on the adaptogenic
properties of Withania somnifera and Bacopa monnieri. Several randomized controlled trials have demonstrated that
Withania somnifera reduces both subjective stress and cortisol levels by modulating the hypothalamic-pituitary-adrenal
(HPA) axis and GABAergic signaling pathways 219, while best known for its cognitive-enhancing properties, has also
been shown to reduce anxiety and improve emotional resilience, possibly through serotonergic modulation and
antioxidant effects 7. The combination of these adaptogens, together with sage extract—a compound known to

Research in Health and Medicine 4



A

improve mood and cognitive performance via cholinergic and monoaminergic mechanisms '8 may undetlie the
improvements observed in this study.

Interestingly, mood enhancement was most evident in the anger domain, while other POMS subscales showed
nonsignificant trends toward improvement. This selective effect might reflect early, domain-specific changes in
emotional regulation that precedes broader mood stabilization. Previous evidence indicates that mood effects from
adaptogenic botanicals often emerge gradually and may require several weeks to fully manifest 2, suggesting that longer
supplementation durations could yield stronger effects.

Cognitive outcomes demonstrated slight, nonsignificant improvements in reaction time and performance accuracy,
aligning with previous findings on Bacopa Monnieri’s cognitive benefits, which are typically observed after extended
administration 7. Although slight improvements in cognitive performance were observed, these changes were not
statistically significant. Therefore, the present findings should be interpreted primarily as preliminary descriptive data
that may help inform sample size calculations and protocol design for future controlled trials.

No significant changes in sleep quality were observed. This may indicate that the psychophysiological benefits observed
were primarily subjective or emotional rather than physiological within the short timeframe. Alternatively, the
participants’ baseline sleep quality may have been within normal ranges, reducing the potential for measurable change.
Collectively, these findings provide preliminary data that support the feasibility of investigating this hypothesis in a
larger randomized controlled trial that multi-ingredient botanical formulations may provide eatly benefits for stress
and mood regulation, even in non-clinical populations. Because the present study utilized a single-arm design without
a placebo control group, expectancy effects cannot be ruled out. Psychological outcomes such as perceived stress and
state anxiety are particularly susceptible to placebo responses and participant expectations. Therefore, the reductions
observed in this study should be interpreted cautiously and primarily viewed as feasibility data supporting the design
of future placebo-controlled trials. While the effect magnitudes were modest, they align with the emerging view that
complex botanical blends may exert synergistic effects through complementary neurochemical and endocrine
pathways.

Several limitations should be considered when interpreting the findings of this pilot study. First, the single-arm design
without a placebo control group prevents causal inference and does not allow differentiation between treatment effects
and expectancy responses. Second, the relatively small sample size limits statistical power and generalizability. Third,
several outcomes relied on self-reported psychological measures, which may be influenced by response bias. Fourth,
the 14-day intervention period may not have been sufficient to detect changes in certain outcomes such as sleep quality
or trait anxiety. Finally, the study was funded by the supplement manufacturer, and although no influence on study
design or analysis occurred, independent replication is necessary to confirm these findings.

Conclusions

In conclusion, this single-arm pilot study provides preliminary evidence that short-term supplementation with a multi-
ingredient botanical formulation may reduce perceived stress, state anxiety, and anger in healthy adults. Although
effects on cognition, sleep, and physiological stress markers were limited over the 14-day intervention, the observed
improvements in psychological outcomes support the potential adaptogenic and mood-regulating properties of the
supplement. Given the study’s exploratory nature, small sample size, and lack of a control group, these findings should
be interpreted cautiously. Nonetheless, the results justify further investigation in larger, randomized, placebo-
controlled trials with longer intervention periods to clarify efficacy, mechanisms of action, and clinical relevance.

Acknowledgements. This study was funded by Akeso LL.C, Westlake Village CA.

Conflict of Interest. Jose Antonio, PhD is the CEO and co-founder of the International Society of Sports Nutrition
(ISSN), an academic non-profit (501c3) that has been sponsored by companies that manufacture, market, and sell
dietary supplements. He is also a scientific advisor to brands including Forbes®, Bear Balanced®, Create®, Liquid
Youth®, Algae to Omega™, and ENHANCED Games®. No other authors have conflicts to disclose.

References

1. Choudhary D, Bhattacharyya S, Joshi K. Body Weight Management in Adults Under Chronic Stress Through
Treatment With Ashwagandha Root Extract: A Double-Blind, Randomized, Placebo-Controlled Trial. | Evid
Based Complementary Altern Med. Jan 2017;22(1):96-106. doi:10.1177/2156587216641830

Research in Health and Medicine 5



10.

11.
12.

13.

14.

15.

16.

17.

18.

A

Lopresti AL, Smith SJ, Malvi H, Kodgule R. An investigation into the stress-relieving and pharmacological
actions of an ashwagandha (Withania somnifera) extract: A randomized, double-blind, placebo-controlled study.
Medicine (Baltimore). Sep 2019;98(37):e17186. doi:10.1097/md.0000000000017186

Kiken LG, Fredrickson BL. Cognitive aspects of positive emotions: A broader view for well-being. The happy
mind: Cognitive contributions to well-being. Springer; 2017:157-175.

Fredrickson BL. The broaden—and—build theory of positive emotions. Philosophical transactions of the royal society of
London Series B: Biological Sciences. 2004;359(1449):1367-1377.

Inzlicht M, Werner KM, Briskin JL, Roberts BW. Integrating Models of Self-Regulation. Awnnu Rev Psychol. Jan
4 2021;72:319-345. doi:10.1146 /annurev-psych-061020-105721

Vashi R, Patel BM, Goyal RK. Keeping abreast about ashwagandha in breast cancer. | Etbnopharmacol. Apr 6
2021;269:113759. doi:10.1016/j.jep.2020.113759

Sandhu JS, Shah B, Shenoy S, Chauhan S, Lavekar GS, Padhi MM. Effects of Withania somnifera
(Ashwagandha) and Terminalia arjuna (Arjuna) on physical performance and cardiorespiratory endurance in
healthy young adults. I | Ayurveda Res. Jul 2010;1(3):144-9. d0i:10.4103/0974-7788.72485

Gosain R, Gage-Bouchard E, Ambrosone C, Repasky E, Gandhi S. Stress reduction strategies in breast cancer:
review of pharmacologic and non-pharmacologic based strategies. Sezzin Immunopathol. Dec 2020;42(6):719-734.
doi:10.1007/s00281-020-00815-y

Zahiruddin S, Basist P, Parveen A, et al. Ashwagandha in brain disorders: A review of recent developments.
Journal of Ethnopharmacology. 2020/07/15/ 2020;257:112876. doi:https://doi.org/10.1016/4.jep.2020.112876
Speers AB, Cabey KA, Soumyanath A, Wright KM. Effects of Withania somnifera (Ashwagandha) on Stress
and the Stress- Related Neuropsychiatric Disorders Anxiety, Depression, and Insomnia. Curr Neurgpharmacol.
2021;19(9):1468-1495. doi:10.2174/1570159x19666210712151556

Zargari A. Medicinal plants. Tehran University of Medical Sciences; 1997.

Garcia CSC, Menti C, Lambert APF, et al. Pharmacological perspectives from Brazilian Salvia officinalis
(Lamiaceae): antioxidant, and antitumor in mammalian cells. Anais da Academia Brasileira de Ciéncias.
2016;88(1):281-292. doi:10.1590/0001-3765201520150344

Perry EK, Pickering AT, Wang WW, Houghton PJ, Perry NS. Medicinal plants and Alzheimer's disease: from
ethnobotany to phytotherapy. Journal of pharmacy and pharmacology. 1999;51(5):527-534.

Banerjee S, Anand U, Ghosh S, et al. Bacosides from Bacopa monnierti extract: An overview of the effects on
neurological disorders. Phytotherapy Research. 2021;35(10):5668-5679.

Malishev R, Shaham-Niv S, Nandi S, Kolusheva S, Gazit E, Jelinek R. Bacoside-A, an Indian Traditional-
Medicine Substance, Inhibits B-Amyloid Cytotoxicity, Fibrillation, and Membrane Interactions. ACS Chem
Neurosci. Apr 19 2017;8(4):884—891. doi:10.1021/acschemneuro.6b00438

Auddy B, Hazra J, Mitra A, Abedon B, Ghosal S. A Standardized Withania Somnifera Extract Significantly
Reduces Stress-Related Parameters in Chronically Stressed Humans: A Double-Blind, Randomized, Placebo-
Controlled Study. Journal of American Nutracentical Association. 11/30 2008;11:50-56.

Stough C, Lloyd ], Clarke J, et al. The chronic effects of an extract of Bacopa monniera (Brahmi) on cognitive
function in  healthy  human  subjects.  Psypchopharmacology ~ (Ber)).  Aug  2001;156(4):481—4.
doi:10.1007/5002130100815

Kennedy DO, Pace S, Haskell C, Okello EJ, Milne A, Scholey AB. Effects of cholinesterase inhibiting sage
(Salvia officinalis) on mood, anxiety and performance on a psychological stressor battery.

Neunropsychopharmacology. Apr 2006;31(4):845-52. doi:10.1038/sj.npp.1300907

Research in Health and Medicine 6


https://doi.org/10.1016/j.jep.2020.112876

