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ABSTRACT
Objective: The objective of this study was to investigate the effect of a broad-spectrum wellness beverage
(Zeal Wellness [ZW]) on standardized measures of mood states, including overall feelings of vitality, in
healthy, moderately stressed adults.
Methods: A randomized, double-blind, placebo-controlled clinical trial was conducted among 99 eligible
participants prescreened for moderate stress. Participants were randomized to one of four groups and
received ZW once daily (1-dose-ZW; 14 g), ZW twice daily (2-dose-ZW; 28 g), placebo once daily (1-dose-
placebo), or placebo twice daily (2-dose-placebo) for 4 weeks. A stress/vitality questionnaire assessed
stress and the Profile of Moods (POMS) Questionnaire assessed vigor via mental/physical energy and
global mood state. Safety was assessed by clinical chemistry, liver, kidney function, and anthropometric
measures and adverse event reporting.
Results: Participants receiving 2-dose-ZW reported a 6.6% decrease in scores on POMS-Total Mood
Disturbance (TMD; p < 0.05) and a 6.8% decrease in the anger-hostility mood state (p < 0.022) compared
to the combined placebo group at day 29. The 2-dose-ZW provided a 12.8% greater improvement in
POMS-TMD scores when compared to participants receiving 1-dose-ZW after 28 days of supplementation
(p D 0.014). Within groups, there was a 22.4% and a 9.6% decrease in POMS-TMD scores in participants
with 2-dose-ZW and 1-dose-ZW, respectively. In addition, participants receiving 2-dose-ZW showed
significant improvements (p D 0.001) in the POMS t-score iceberg profile, which represented a shift to a
more healthy profile.
Conclusion: These data show that daily supplementation with 2-dose-ZW significantly decreased POMS-
TMD scores and anger-hostility mood state and shifted the POMS iceberg profile to a healthy profile
compared to the combined placebo, reflecting the functional benefit of rice-bran-fruit-vegetable extracts
based beverage on health.

Abbreviations: ANCOVA, analysis of covariance; ICH, International Council for Harmonization of Technical Require-
ments for Pharmaceuticals for Human Use; ITT, intent-to-treat; POMS-TMD, Profile of Mood States–Total Mood
Disturbance; ZW, Zeal Wellness
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Introduction

Inferior mood states and stress affects well-being and results in
a cascade of events that have physiological effects, particularly
influencing mental and digestive health, leading to a poorer
quality of life (1,2). Although stress can arise from many factors
common in daily life, anxiety and depression are the most fre-
quently diagnosed disorders (3–5). Stress is a common 21st-
century condition associated with increases in urbanization,
industrialization, and Westernization. Burdensome workloads
were cited as primary stressors, with 62% of individuals citing
“work” as their main source of stress, with finance, time

constraints, and family and personal matters following suit.
The uncertain nature of these dynamic life areas poses prob-
lems that are difficult to readily address, thus contributing to
unresolved stress. Long-term activation of the stress response
has been linked to a wide range of health challenges, including
hypertension, hypercholesterolemia, and hyperglycemia (5–7).

In 21st-century North America, there is little doubt that
stress is a pervasive aspect of modern life and can have serious
physiological consequences. Pharmaceutical drugs such as ben-
zodiazepines and selective serotonin reuptake inhibitors are
regularly prescribed for anxiety, stress, and depression but are
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often associated with serious side effects, a fact that has led to
the demand for nutraceutical alternatives to combat the effects
of stress while supporting the body’s natural ability to respond
to stress. Supplements utilizing fish oil, Ginkgo biloba, and gin-
seng, as well as several vitamins and minerals, have routinely
been shown to positively impact mental health and to modulate
oxidative stress during exercise (8,9). Given the wide range of
factors that influence stress, as well as the multiple indications
through which stress can manifest itself, a combinatory strategy
that uses a carefully selected nutraceutical formulation—pro-
viding multiple vitamins, minerals, amino acids, and naturally
sourced ingredients—may represent a valid course of action.

Natural health products, including “amylase-enzyme-modi-
fied” stabilized rice bran, Bacopa extract, ashwagandha, and spe-
cific amino acids (e.g., glycine, and tyrosine), have been shown to
have a positive effect on overall health, including cognitive health.
“Amylase-enzyme-modified” stabilized rice bran is a source of
complex and simple carbohydrates, tocopherols and tocotrienols,
gamma oryzanol, plant sterols, and polyphenols that have been
shown to positively influence cholesterol, blood sugar, inflamma-
tion, and immune function (10). Bacopa monnieri is a nootropic
herb that in clinical trials improved several memory-related out-
comes in healthy older participants (11–13). In clinical trials
involving stressed individuals, ashwagandha supplementation
improved cognitive performance and reduced cortisol levels
(14,15). In intermediary metabolism, amino acids can act as neu-
rotransmitters in the brain and thus can have substantial effects
onmeasures of cognitive function (16–18). Indeed, in a published
human clinical trial, supplementation with the amino acid glycine
reduced negative symptoms associated with schizophrenia (16).
Several plant concentrates and extracts plus vitamins, minerals,
and amino acids may act on neuroendocrine pathways associated
with mood and stress to bring about favorable changes, hence
functioning as a nutritional food that optimizes overall health.
Indeed, influences of dietary factors on neuronal function and
synaptic plasticity have revealed some of the vital mechanisms
that are responsible for the action of diet on brain health and
mental function and have been extensively reviewed (19).

The aim of this study was to investigate the efficacy of two dif-
ferent dosages of a proprietary wellness beverage, Zeal Wellness
(ZW), on mood state, stress, and vitality in healthy, moderately
stressed adults. The focus of this study was on the Profile ofMood
States (POMS)–Total Mood Disturbance (TMD) score, a self-
reported assessment of mood that was used to measure mood
states of participants and that has been shown to be effective in
providing a comprehensive assessment of mood by measuring
indicators of potential mood disturbance (20). The key objective
of this study was to investigate how 28 days of ZW supplementa-
tion affected various standardized measures of mood states,
including overall feelings of vitality in a moderately stressed but
otherwise healthy adult population.

Materials and methods

Study design

This study was reviewed by the institutional review board (IRB
Services, Aurora, Ontario) and unconditional approval was
granted on November 17, 2015. This trial was conducted

according to the ethical principles that have their origin in the
Declaration of Helsinki (2008) and the International Council
for Harmonization of Technical Requirements for Pharmaceut-
icals for Human Use (ICH) Harmonised Tripartite Guideline
for Good Clinical Practice. The ICH is uniquely positioned to
foster bringing together regulatory authorities and the pharma-
ceutical industry to discuss scientific and technical aspects of
drug registration, which governments can then transpose into
regulations for clinical trials involving human participants. All
participants gave written informed consent prior to any study-
related procedures.

This was a randomized double-blind, placebo-controlled,
four-arm parallel study conducted at the KGK Science Clinical
Trial Center in Orlando, Florida, USA, between December
2015 and June 2016. The duration of the study was 4 weeks,
with four in-clinic visits at baseline, day 8, day 15, and day 29
(Figure 1). At screening, volunteers completed the Mini Neuro-
logical Assessment and the stress/vitality questionnaire to
determine eligibility. At baseline, eligible volunteers were ran-
domized into four groups of 25 participants receiving either the
investigational product once daily (1-dose-ZW; 14 g), the
investigational product twice daily (2-dose-ZW; 28 g), placebo
once daily (1-dose-placebo), or placebo twice daily (2-dose-pla-
cebo). At all visits, participants’ diaries were reviewed for con-
comitant therapies, adverse events, and rescue medication use;
the stress/vitality questionnaire was administered; and anthro-
pometric measures were assessed. The POMS questionnaire
was administered at baseline and on days 8, 15, and 29. Safety
parameters were assessed at screening and the end of study
(day 29). Compliance with the study instructions was assessed
on days 8, 15, and 29.

Participants

Ninety-nine participants were randomized into the study after
having their eligibility assessed for “moderate stress” using the
stress/vitality questionnaire. screening. For the purposes of this
study, moderate stress was defined as a score of 4 to 8 on ques-
tion 3 of the stress/vitality questionnaire. The stress/vitality
questionnaire supports the POMS questionnaire used in the
study for its measure of the vitality subdomain. The study par-
ticipants met the following inclusion criteria: male or female
aged 18 to 65 years (female participants of childbearing poten-
tial agreed to use a medically approved method of birth control
and have a negative urine pregnancy test result), body mass
index 18.5 to 29.9 kg/m2, self-reported moderate stress (as
determined using the stress/vitality questionnaire), status of
“healthy” as determined by laboratory results and medical his-
tory, agreement to comply with study procedures, and provi-
sion of voluntary, written, informed consent to participate in
the study. Exclusion criteria included, but was not limited to,
psychiatric disorders as determined by the Mini International
Neuropsychiatric Interview for neurological status; use of prod-
ucts known to have central nervous system activity within
6 weeks of enrollment; inability to complete questionnaires and
give written informed consent; low stress levels; and any other
condition that, in the investigators’ opinion, may have affected
the participant’s ability to complete the study or its measures
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or may have posed significant risk to the participant. No proto-
col amendments were made for this study.

Intervention

The investigational beverage, ZW, is a proprietary product of
Zurvita (Houston, Texas, USA), with active ingredients that
includes “amylase-enzyme-modified” stabilized rice bran and
rice germ, fructooligosaccharide from chicory root, crystalline
fructose, citric acid, guarana seed powder with natural caffeine,
ionic mineral powder and fulvic minerals, stevia, aloe vera pow-
der, Moringa olifeira, gotu kola, maca, beta glucan, lychee,
alfalfa leaf, broccoli (sprout) extract, cranberry, milk thistle
extract, Bacopa extract, ashwagandha, green tea extract, wild
blueberry, turmeric extract, red ginseng, yerba mate, kudzu,
fennel, goji berry, acai berry, noni juice powder, Chlorella,
grape seed extract, L-arginine, glycine, lysine, ornithine, natural
flavors and colors, potassium citrate, retinyl palmitate (vitamin
A palmitate), ascorbic acid (vitamin C), thiamin (vitamin B1),
riboflavin (vitamin B2), niacin (vitamin B3), pyridoxine hydro-
chloride (vitamin B6), methylcobalamin (vitamin B12), biotin,
and pantothenic acid (vitamin B5). A dose of ZW consisted of
14 g of powder dissolved in approximately 250 mL of cold
water. Participants randomized to the once-daily dose of ZW
arm were instructed to take the ZW serving with breakfast each
morning starting the day following randomization. Participants
randomized to the twice-daily dose of ZW arm were instructed
to take one serving of ZW with breakfast and the second midaf-
ternoon (approximately 3 pm) starting the day following ran-
domization. The placebo product was matched to the
investigational supplement and contained similar excipients to
ensure blinding. Participants randomized to the once-daily

dose groups were instructed to take the study product with
breakfast each morning. The participants randomized to the
twice-daily dose groups were instructed to take one serving of
the study product with breakfast and the second midafternoon.

Assessments

The stress/vitality questionnaire was administered at screening,
baseline, and days 8, 15, and 29. The POMS questionnaire was
administered at baseline and days 8, 15, and 29, and the prod-
uct perception questionnaire was administered at days 8, 15,
and 29. Laboratory parameters (complete blood counts and lev-
els of electrolytes [sodium, potassium, chloride], creatinine,
hemoglobin A1c [only at screening], aspartate aminotransfer-
ase, alanine aminotransferase, gamma-glutamyltransferase, and
bilirubin) for safety were assessed at screening and end of study
using established experimental protocols for the laboratory
assessment.

The POMS index was used to measure mood states, with its
validity well established as its methodology has been used in
more than 2900 studies (21). POMS is a self-reported assess-
ment of mood that is adaptable to capturing transient and fluc-
tuating feelings or relatively enduring affect states and
contributes to a comprehensive assessment by providing indi-
cations of potential mood disturbance. This measure is flexibly
employed at different stages of clinical or applied intervention.
Baseline TMD and the six other mood state scores reflect an
individual’s current mood and may be used to inform treat-
ment plans. Responses on the POMS assessment questionnaire
are combined to produce a TMD score and scores on six mood
clusters: anger-hostility, confusion-bewilderment, depression-
dejection, fatigue-inertia, tension-anxiety, and vigor-activity.

Figure 1. Schematic representation of the study design.
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Higher TMD and negative mood state scores and lower scores
on the positive mood state of vigor-activity may signal negative
emotional changes. An extension of the POMS, the POMS ice-
berg profile, was used for assessing active/healthy individuals.
The profiles of healthy individuals show a peak for the positive
mood state, vigor-activity, with values for tension-anxiety,
depression-dejection, anger-hostility, fatigue-inertia, and con-
fusion contributing to the trough values of the profile, a con-
cept that has been applied to assess physical activity and mood
among healthy individuals.

The stress/vitality questionnaire was adapted from a combi-
nation of Statistics Canada’s General Social Survey question-
naire and Bishop and Yardley’s Wellness Belief Scale (22) to
better serve the needs of assessing a dietary supplement.

Statistical analysis

Between-group comparisons were made using the Student’s t
test or Fisher’s exact test. A separate analysis of covariance
(ANCOVA) model based on POMS-TMD was run to deter-
mine the effect of taking two doses per day. Results from the
intent-to-treat (ITT) analysis are presented. To test the effect of
taking two doses per day, a separate ANCOVA model based on
the POMS-TMD was run with an additional dichotomous
covariate; based on this adjustment, it was found that taking
two doses per day did not significantly affect the POMS-TMD
when treatment groups were already included in the model. A

separate analysis with a combined placebo group versus the
two doses of ZW was then carried out. Probabilities � 0.05
were considered statistically significant. In the study popula-
tions, the ITT population consisted of all participants who
received either product and for whom any postrandomization
efficacy information was available. The per protocol population
consisted of all participants who did not have any major proto-
col violations and completed all study visits and procedures
connected with measurement of the primary variable. The
safety population consisted of all participants who received any
amount of either product and for whom any postrandomiza-
tion safety information was available. All statistical analysis was
completed using the R Statistical Software Package Version
3.2.2 (R Core Team, 2015) for Microsoft Windows.

Results

Participants were well matched for age and body mass index
and met the required stress level for enrollment (Table 1). The
stress levels of participants, based on the stress/vitality ques-
tionnaire, ranged from 4 to 8 confirming that they were moder-
ately stressed and met the inclusion criteria for the study. A
total of 121 participants were screened and 99 eligible partici-
pants were enrolled in the study, with 25 participants in each
study group except for the 1-dose-ZW group, which had 24
(Figure 2). Ninety-nine participants were analyzed in the ITT
analysis.

Table 1. Demographics and characteristics of all randomized participants at screening (numbers and percentages; mean values with their standard errors).

1-Dose Placebo (n D 25) 1-Dose ZW (n D 24) 2-Dose Placebo (n D 25) 1-Dose ZW (n D 25)

n % n % n % n % p Value

Sex
Female 18 72 16 67 13 52 15 60 0.515
Male 7 28 8 33 12 48 10 40

Ethnicity
Hispanic or Latino 7 28 7 29 12 48 6 24 0.295
Not Hispanic or Latino 18 72 17 71 13 52 19 76

Race
Black or African American 5 20 3 12 1 4 7 28 0.219
Central American 0 0 1 4 0 0 0 0
Eastern European White 0 0 2 8 1 4 1 4
Middle Eastern 0 0 0 0 1 4 0 0
North American Indian/Aboriginal 5 20 2 8 6 24 3 12
South American 0 0 3 12 1 4 0 0
South Asian 2 8 0 0 1 4 0 0
Western European White 13 52 13 54 14 56 14 56

Alcohol use
None 6 24 6 25 8 32 7 28 0.589
Occasionally 14 56 13 54 8 32 13 52
Weekly 3 12 5 21 7 28 5 20
Daily 2 8 0 0 2 8 0 0

Smoking status
Current smoker 5 20 3 12 3 12 1 4 0.510
Ex-smoker 3 12 1 4 1 4 1 4
Nonsmoker 17 68 20 83 21 84 23 92

Status
Completed 24 96 22 92 24 96 24 96 0.811
Dropped out 1 4 2 8 1 4 1 4

Mean SEM Mean SEM Mean SEM Mean SEM

Age (years) 36.8 12.1 34.6 12.7 36.2 13.9 32.6 10.1 0.633
BMI (kg/m2) 26.1 3.5 25.4 3.2 25.5 3.0 25.3 3.0 0.841
Stress levels 6.4 1.0 5.9 1.1 6.0 0.9 5.4 1.1 0.018

Note. BMI D body mass index, SEM D standard error of the mean; ZWD Zeal Wellness.
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This study tested two doses of ZW against two respective
doses of placebo. In order to test the effect of taking two doses
of placebo, a sensitivity analysis was performed. As the statisti-
cal covariate was found to be not significant, the two placebo
groups were combined to gain additional power through reduc-
tion in variation by increasing participant number. Analysis
with a combined placebo group versus ZW provided for better
expression of between-group differences in this clinical study.

Compliance

Unused study product was returned to the study site at each
visit and was used to determine compliance with the dosing
regimen; dose compliance was estimated to be approximately
99.8% across all groups.

POMS assessment

The POMS questionnaire was used to measure TMD. The
TMD scale combines six mood clusters consisting of five nega-
tive mood states (anger-hostility, confusion-bewilderment,
depression-dejection, fatigue-inertia, and tension-anxiety) and
one positive mood state (vigor-activity). A decrease in total
mood state disturbance or negative mood states is indicative of
an improvement in mood.

Both placebo groups had a placebo effect of 16% in POMS-
TMD. Data analysis showed that there was no dose effect con-
tributing to the placebo effect. Therefore, a statistical model
was run with an additional covariate accounting for taking
two products versus taking one product. This covariate was
found to be not significant and therefore the two placebo
groups (combined placebo) were combined to gain additional
power.

Participants receiving 2-dose-ZW reported a 6.6% decrease
in POMS-TMD versus combined placebo (p < 0.05), a 6.8%
decrease in the mood state of anger-hostility versus combined
placebo (p < 0.022), and reduced fatigue-inertia over 1-dose-
ZW (p D 0.034), with a trend toward a decrease in depression-
dejection and an increase in vigor-activity after a 28-day
supplementation. These results were achieved despite a 16%
placebo effect.

Within groups, there was a 22.4% decrease in POMS-TMD
with 2-dose-ZW and a 9.6% decrease in POMS-TMD in partici-
pants receiving 1-dose-ZW (Figure 3). The most prominent
increase of 21.2% in vigor-activity was reported with 2-dose-ZW
after the 28-day supplementation, while the combined placebo
only showed an improvement of 11.1% in vigor-activity. In the
per protocol analyses, participants receiving 2-dose-ZW reported
a 7.7% decrease in POMS-TMD versus combined placebo
(p < 0.05) and an 8.6% decrease in the mood state of anger-hos-
tility versus combined placebo (p < 0.022; Figure 4). The per
protocol population showed a 12.8% decrease in POMS-TMD
with 2-dose-ZW compared to 1-dose-ZW (p D 0.047) and
increased vigor-activity by 19.4% (p D 0.014) over 1-dose-ZW,
with a trend to decreased depression-dejection and decreased
fatigue-inertia after a 28-day supplementation.

The POMS iceberg profile was applied to POMS t-scores of
healthy, moderately stressed participants in this study. Average
baseline profiles showed that participants in all groups had a
profile that was inverse to the expected normal profile, with a
depressed peak in vigor-activity. After the 28-day supplementa-
tion, the average iceberg profiles shifted for all groups, with the
positive mood state vigor-activity showing peak values
(Figure 5). The participants in the 2-dose-ZW group were
found to achieve a healthy profile, with a significant peak in the
positive mood state of vigor-activity. In the 2-dose-ZW group,

Figure 2. Disposition of study participants. A total of 121 potential participants were screened and 99 eligible participants were enrolled in the study (with 25 participants
in each study group, except for 1-dose Zeal Wellness, which had 24). Ninety-four participants completed the study. Fifteen participants were removed from the per proto-
col (PP) analysis; nine participants had missing Profile of Mood States, two participants were noncompliant, one participant had low compliance, two participants with-
drew from the study because of an adverse event, and one participant requested to be removed from the study. ITT D intent-to-treat.
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there was an increase of 21.2% in vigor-activity (p D 0.001) and
a decrease of 18% in tension-anxiety (p < 0.001), 11.1% in
depression-dejection (p D 0.003), 12.8% in anger-hostility (p <
0.001), 17.7% in fatigue-inertia (p < 0.001), and 17.3% in con-
fusion-bewilderment (p < 0.001), eliciting healthy profiles in
moderately stressed participants.

Safety

The analysis of safety markers including hematology, clinical
chemistry, vital signs, and anthropometric measures showed no
difference among groups after 28 days of supplementation and
were all within their respective clinical reference ranges. There
was a significant increase in mean systolic (p D 0.008) and dia-
stolic (p D 0.005) blood pressure in the 2-dose-ZW group at
day 15 compared to baseline recordings. In participants in the
1-dose-ZW group, mean systolic blood pressure significantly
increased (p D 0.014) at day 8 compared to baseline. There was
a significant increase in mean heart rate in the 2-dose-ZW
group at day 8 (p D 0.001), in the 1-dose-ZW group at day 15
(p D 0.018), and in the 1-dose-placebo group at day 15
(p D 0.005) compared to baseline recordings. However, these
changes were within the normal range and were not of clinical
significance for this population. There were a total of 51 adverse
events reported by 31 participants. Of these, 23 adverse events
were reported by 16 participants receiving placebo, 21 were
reported by 11 participants receiving 1-dose-ZW, and 7 were
reported by 4 participants receiving 2-dose-ZW. There were 4
adverse events that were assessed as possibly related to the pla-
cebo product (e.g., headache, increase in heart rate, diarrhea),

10 adverse events possibly related to 1-dose-ZW (e.g., nausea,
poor quality of sleep, decreased appetite, dyspepsia, nasal phar-
yngitis, energy increase), and 4 adverse events possibly related
to 2-dose-ZW (e.g., hunger, chest and abdominal discomfort).

Discussion

Given that dietary supplements may fill a void by providing
necessary nutrients for optimizing health, enhancing micronu-
trient and vitamin levels may be a more pragmatic approach to
address stress and improve psychosocial mood than pharmaco-
logical interventions with their associated negative side effects.
There is continued belief among consumers that functional
food supplements may act synergistically to meet some or all
the requirements necessary to overcome the gradual descent to
ill health brought about by aging, poor diet, and sedentary life-
styles, providing alternatives to standard management practices
that are designed to treat symptoms. Further, uniquely formu-
lated products may help to establish a nutritional foundation
that may otherwise be absent when individuals rely on self-
selected diets without the support of comprehensive founda-
tional nutrition products. Indeed, the primary nutritional
guideline in virtually all widely accepted recommendations for
healthy eating is to eat a wide variety of foods. The extent of
the ingredients contained in the wellness beverage studied here
provides both a wide variety of nutritional sources along with a
high level of nutrient density per calorie consumed.

The current single-center, randomized, double-blind, pla-
cebo-controlled, four-arm parallel study investigated the efficacy

Figure 3. Total mood disturbance score results at days 0, 8, 15, and 29 for participants receiving supplementation with Zeal Wellness 1/day, Zeal Wellness 2/day, and
placebo (N D 99). POMS D Profile of Mood States.

Figure 4. Anger-hostility score results at days 0, 8, 15, and 29 for participants receiving supplementation with Zeal Wellness 1/day, Zeal Wellness 2/day, and placebo
(N D 99). POMS D Profile of Mood States.
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of ZW on mood state, stress, and vitality in healthy and moder-
ately stressed adults over a 28-day supplementation period.

After 28 days of supplementation, 14 g of ZW taken twice
daily (28 g) resulted in a significant 6.6% decrease in POMS-
TMD score, with an associated decrease of 6.8% in the mood
state of anger-hostility. Two-dose ZW outperformed the single
dose of ZW (14 g) by 12.8% on POMS-TMD. This reduction
was associated with a significant increase in the positive mood
state of vigor-activity of 18.4% and a decrease in the negative
mood states of fatigue-inertia and depression-dejection.
Improvements were not reported at day 8 or 15, suggesting that
a longer supplementation period was required. It is noteworthy
that despite a 16% placebo effect and a small sample size, there
was a 6.6% improvement in POMS-TMD over combined pla-
cebo in this study.

These results were supported by the POMS iceberg profiles
that showed optimal peaks of vigor-activity and a decrease in
negative mood clusters. Baseline profiles of participants were
inverse to the expected normal profile, with a depressed peak in
the vigor-activity subscale. However, after the 28-day supple-
mentation, POMS iceberg profiles shifted for all groups, with
the positive mood state vigor-activity showing peak values. The
greatest impact was seen in participants who consumed 28 g of
ZW, which elicited more robust and healthy POMS iceberg
profiles with a peak in the positive mood state of vigor-activity.
In the 2-dose-ZW group, there was a significant increase of
21.2% in vigor-activity and a decrease of 18% in tension-anxi-
ety, 11.1% in depression-dejection, 12.8% in anger-hostility,
17.7% in fatigue-inertia, and 17.3% in confusion-bewilderment,
eliciting healthy profiles in moderately stressed participants
(Figure 5).

The rejuvenation of mood states, particularly anxiety and
depression, in the present clinical study corroborates earlier
investigations into the anxiolytic and antidepressive functions
of fruit and vegetable/plant extracts (23–30)

The active constituents of maca (Lepidium meyenii)—alka-
loids, isothiocyanates, and glucosinolates—also reduced depres-
sion (6%) and anxiety (10%) over placebo in postmenopausal
women (23).The main active constituent in gotu kola (Centella
asiatica), asiaticoside, has been shown to exert an anxiolytic

activity in healthy participants (25) and reduces stress, depres-
sion, and anxiety by 26% in individuals with generalized anxi-
ety disorder (26). Turmeric extract containing curcumin, a
polyphenol with antioxidant activity, reduced depression (27).
Chlorella vulgaris, a unicellular green microalga with antioxi-
dant properties, was effective against depression and anxiety
(28). A combination of L-lysine and L-arginine decreased trait
anxiety by 10.9% compared to 1.2% in the placebo group and
increased state anxiety by 0.8% compared to an increase of
8.7% in the placebo group (29). Glycowithanolides, the active
ingredient present in Withania somnifera (ashwagandha)
reduced anxiety by 88.2% (30). It can be argued that the ingre-
dients in the ZW formulation worked in tandem to improve
mood states in moderately stressed populations, an outcome
that will rely on future directed research to define. Of interest,
all the studies reported placebo effects ranging from 1% to
50%, which indicated that the 16% placebo effect seen in the
current study is within reported values for this group of investi-
gational products.

ZW was found to significantly improve TMD and several
parameters of mood state by 7% in healthy individuals with
moderate stress. Compared to a pharmacological approach in
mitigating anxiety, Vilazodone and 5-HT1 A receptor partial
agonist, reduced anxiety by 7% (31), suggesting a potential future
role in alleviating anxiety. Regarding safety, ZW was found to be
safe and tolerable in this population, and there were no differen-
ces in the incidence of adverse events reported among the study
groups and placebo groups. This strengthens evidence for its use
in healthy populations to address moderate stress.

The participants who consumed 28 g of ZW reported an
approximately 7% decrease in POMS-TMD scores and mood
state anger-hostility. This study demonstrated significant dose-
dependent efficacy of the investigational product. It was found
that 28 g of ZW outperformed 14 g of ZW in decreasing
POMS-TMD scores by 12.8% and fatigue-inertia by 9%,
thereby improving the POMS iceberg profile to a healthier
state. Although this study had a 16% placebo effect, statistically
significant improvements in mood states were achieved with
ZW compared to the combined placebo group. The study sup-
ports a comprehensive improvement in mood and stress that

Figure 5. Profile of Mood States (POMS) t-score iceberg profile at day 0 and day 29 for participants receiving supplementation with Zeal Wellness 1/day, Zeal Wellness 2/
day, and placebo (N D 99).
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was anticipated due to the blend of nutrients and vitamins, the
effects on psychosomatic well-being of which had been scientif-
ically validated previously.

From the results of this study, it is possible to suggest that
supplementation with ZW addressed a nonspecific nutrient
deficiency in the population studied. Assessing participant vita-
min and mineral levels prior to the start of the study may have
provided valuable information for application in future studies
on functional beverages to be extended to populations such as
the elderly, vegans, and smokers. A longer supplementation
period should be considered not only to allow for a better sepa-
ration between the placebo and investigational product effects
but also because the beneficial effect on mood and stress gained
significance only at day 29. It is evident that the POMS iceberg
profiles indicated a dramatic difference between baseline and
end of study for ZW compared to placebo. This effect would
perhaps be better expressed if the study is optimized for length
of supplementation period.

In summary, ZW significantly improved mood states after
28 days of supplementation in moderately stressed but otherwise
healthy individuals. An interesting observation was that 87% of
participants were not previous dietary supplement users, suggest-
ing that dietary supplementation with ZW may have bridged the
gap between micronutrient deficiency and emotional health. This
concept certainly warrants further research.

Study limitations

In light of the results obtained from the present study, the fol-
lowing recommendations should be considered for future stud-
ies in a similar vein to assess the biological efficacy of
functional beverages. Future studies should consider determin-
ing the status of vitamins and other nutrients in participants to
compare the effect of the beverage with presupplementation/
baseline vitamin and nutrient values. Determining salivary or
serum cortisol levels as an adjunct and complementary marker
of mood states and an increase in the sample size to allow for
better expression of between-group differences in the parame-
ters that displayed trends toward significance would be of value.
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