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A Randomized Placebo Controlled Clinical Trial Demonstrating Safety & Efficacy
of EnXtraVR in Healthy Adults
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aDepartment of Clinical development, Enovate Biolife, Mumbai, Maharashtra, India; bNeurobiology and Developmental Sciences, University
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ABSTRACT
Objective: The present randomized, placebo-controlled study aimed to assess the long-term safety
and perceivable mental acuity benefits of EnXtraVR in healthy individuals.
Methods: Study participants were administered EnXtraVR with or without caffeine for a period of
12 weeks. The cardiovascular safety was evaluated by assessing change in QT interval, blood pres-
sure and heart rate. Further, other efficacy variables evaluated were change in perceived alertness
and calmness by Bond and Lader mood scales, Sleep disturbance by Pittsburgh sleep quality
Index and daytime sleepiness by Epworth sleepiness scale.
Results: None of the study group showed any significant change in the ECG or haemodynamic
parameters as compared to baseline (p > 0.05). Post consumption, alertness and calmness scores
were significantly increased in the EnXtraVR , and EnXtraVR plus caffeine group (p < 0.001) as com-
pared to placebo. Daytime sleep scores decreased in the EnXtraVR group however change was not
significant. Sleep quality remained undisturbed in all three arms.
Conclusion: The findings demonstrated the psychostimulant efficacy of EnXtraVR with no safety
concerns on long-term usage.

Abbreviation: HRV: Heart rate variability; GCP: Good Clinical Practices; GAD: Generalized Anxiety
Disorder; PHQ: Patient Health Questionnaire; ECG: Electrocardiogram; BP: Blood pressure; HR: Heart
rate; ESS: Epworth Sleepiness Scale; PSQI: Pittsburgh Sleep Quality Index
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Introduction

“Nootropics” or “Brain boosters” are supplements that
enhance cognitive performance of an individual. They work
by increasing memory, creativity, motivation, and attention
via multiple underlying brain processes and related psycho-
logical constructs (1). Most of these formulations contain
natural or synthetic ingredients such as, Vinpocetin, L-thea-
nine, L-tyrosine, taurine and vitamin B6/B12 (2) However, a
standard ingredient in each of these products is caffeine.
Although its use goes back centuries, the caffeine-supple-
ment-landscape is changing drastically (3). Globally, the
number of high energy supplements has increased substan-
tially and caffeinated products with innovative claims have
flooded the market. Nonetheless, lack of high quality data
with regards to general product safety and efficacy has
alarmed both, researchers and users alike.

Several food and drink products now contain added caf-
feine to enhance their stimulatory effects. Caffeine itself is
generally recognized as safe in single dose of 200mg (3mg/
kg of body weight) (4). Even so, toxicity related events have
been observed when dose exceeded normal limit. Acute caf-
feine ingestion affects heart rate variability by decreasing
parasympathetic activity (5). Caffeine-containing energy

drinks have reported an increase in mean QT/QTc interval
that is associated with ventricular arrhythmias (6).
Moreover, excessive caffeine intake is linked to an increase
in production of catecholamines (7) that can damage myo-
cardial cells resulting in myocardial infarctions (8). Chronic
caffeine consumption is also associated with development of
tolerance and ceiling effect on mood and performance (9).
Even in light to moderate amounts caffeine induces sleep
disturbances (10, 11) and its abrupt discontinuation causes
headache, fatigue, drowsiness, irritability, and anxiety (12).

Due to the aforementioned concerns, there is a growing
interest in seeking developing safer alternatives having caf-
feine like psychostimulatory effects. There has also been a
greater focus finding ingredients that act synergistically with
caffeine while counteracting its undesirable effects. Enovate
Biolife, after an extensive literature review and research
developed and standardized an Alpinia galanga extract hav-
ing potential ergogenic properties. In our preliminary study
(13), numerous herbs exhibiting ergogenic effects underwent
prelusive screening and we investigated the cognitive abil-
ities of Cymbopogon flexuosus, Alpinia galanga, and
Glycyrrhiza glabra. Results clearly indicated that A. galanga
extract was superior and exerted a significant effect on the
state of active attention of study volunteers. Building on
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these results, the acute administration of EnXtraVR was fur-
ther evaluated in other studies. Findings were of similar
nature as EnXtraVR substantially increased alertness score and
improved task accuracy of participants without any trade off
in response time (14, 15). Consequently, the present study
was conducted with the aim of establishing the cardiac
safety of EnXtraVR with regards to its long-term consumption
with an emphasis on progressive tolerance and development
of habituation ordinarily associated with extended prod-
uct use.

Materials & methods

Ethical considerations

The study was approved by an independent ethics commit-
tee - ACEAS, registered with the Office for Human
Research Protections in the U.S. Department of Health and
Human Services (IRB00006475). Written informed consents
were voluntarily obtained from all participants and the study
was registered on public clinical trials registry of U.S.
National Library of Medicine (clinicaltrials.gov; NCT No:
03731286). The study was performed in compliance with the
Helsinki Declaration and ICH-GCP guidelines.

Participants
Study volunteers were recruited through multiple sources
that included in-house healthy volunteers’ database and also
a consumer group’s survey agency. Potential participants
having a history of moderate caffeine ingestion; aged
between 18 - 60 years with BMI in the range of 18 - 25 kg/
m2 were included in the present study. Participants were
screened for anxiety and depression using ‘Generalized anx-
iety disorder (GAD)’ (16) and ‘Patient health questionnaire
(PHQ)’ (17). Potential participants with history or presence
of cardiac, vascular, endocrine, gastrointestinal, pancreatic or
neurological disorders were excluded. Furthermore, a urine
pregnancy test was performed in females of childbearing
potential at assessment visits and those pregnant, planning
pregnancy, or breastfeeding were not included. Abstinence
from caffeine and alcohol or related products prior to sched-
uled visits was mandatory.

Intervention
The study interventions included - 1) A. galanga extract:
EnXtraVR , 2) A. galanga plus caffeine blend: EnXtraVR plus

caffeine and 3) Placebo: Microcrystalline cellulose. Study
products were manufactured in the form of size 0 capsules
and packed in duly labeled high-density polyethylene bottles.
For preserving the study blinding, identical placebo capsules
were manufactured and matched for size, shape, color, tex-
ture, and packaging. The participants receiving EnXtraVR or
placebo were co-assigned to an additional placebo capsule for
achieving the double-dummy design similar to EnXtraVR with
caffeine regime. Two capsules twice daily were to be con-
sumed by the recruited participants for the study duration and
the composition of study products is listed in Table 1.

Study conduct
This was a 12-week double-blind, randomized, placebo-con-
trolled, parallel-group study in adults with moderate caffeine
usage. The first study participant was enrolled in January,
2019 and last participant completed final visit as per proto-
col in August 2019. Participants were randomized in blocks
of 6 using Stats Direct software (version 3.1.17) to either
receive EnXtraVR , EnXtraVR plus caffeine or placebo. The
blinding codes were secured in tamper-evident, sealed enve-
lopes and access was limited to authorized personnel as per
Vedic Lifesciences standard operating procedures. The par-
ticipants were provided with a study diary for recording
study product usage and their caffeine intake. In case of par-
ticipants experiencing any adverse events (AEs), he/she was
instructed to record the event starting on the day it hap-
pened and indicate in the diary when the event ended. At
each visit the site investigator reviewed the diary-reported
AEs and tried to obtain as much information as possible
from the participant. For ascertaining compliance, capsules
remaining in returned bottles were counted and analyzed.
Additionally, the trial coordinator also checked the partici-
pant diary on scheduled visits to further verify study prod-
uct adherence. Participants were assessed for safety and
efficacy on day 28, 56, and 84 (±2 days). An additional visit
was scheduled at day 90 after 6 days of investigational prod-
uct (IP) abstinence for evaluating if alertness effect was sus-
tained or if there was any habituation due to continued
usage. The IP was administered for a total of 84 days.

Outcome measures

Primary outcome
Electrocardiogram (ECG). The primary aim of the study was
to investigate the cardiac safety of EnXtraVR in healthy

Table 1. Composition of study products.
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individuals. The present study evaluated the effect of
EnXtraVR on QT variability which is an FDA-mandated pri-
mary biomarker for cardiac safety for new or existing drug
products (18). In the present study, ECG (19) was per-
formed using fully computerized Schiller AT-2 (Miami
Florida, USA), 12 Channel ECG Machine. Short instructions
regarding the ECG procedure were given by the clinical
research coordinator or technician. The ECG measurement
was performed in a quiet room with participants in supine
position advised to not speak or cough during the proced-
ure. A resting ECG was carried out on baseline and day 84
as per manufacturer’s guidelines. ECG tracing was done by
experienced cardiologists.

Secondary outcome
Blood pressure and heart rate. Blood pressure (BP) and
Heart rate (HR) are globally recognized indicators of car-
diovascular safety (20). American Heart Association guide-
lines were followed and calibrated mercury
sphygmomanometers with appropriate cuff sizes were used
for monitoring BP (21). Participants were rested for
15minutes and the investigator took two measurements
with an interval of 5minutes. A third reading was advised
if the difference between the two readings was > 5mmHg
and average of two readings was considered as the final
value. HR was calculated using standard formula: HR ¼
60/R-R interval in seconds. BP was assessed at every visit
and HR at baseline and day 84.

Bond and Lader visual analogue scale (B&L-VAS). The
B&L-VAS is a self-administered scale for evaluation of
mood. The participant is required to mark on a horizon-
tal 100mm line to describe his/her state of mind as per
the 16 dimensions of mood at that particular time. The
16 dimensions are anchored at either end by adjective
pairing e.g. Alert to Drowsy and higher scores represent
a more positive mood state. The participant responses
were recorded and combined for 2 dimensions that repre-
sent alertness and calmness. An average of the same was
calculated (22, 23) and a total score was also quantified.
Assessment of B&L-VAS was conducted at 0 (pre-con-
sumption) and 3 hours (post-consumption) on day 0, 28,
56, and 84. Furthermore, a single B&L assessment was
performed after 6 days of product abstinence on day 90.

Epworth sleepiness scale (ESS). The ESS is a self-adminis-
tered questionnaire used to assess daytime sleepiness. Study
participants were asked to rate on a 4-point Likert scale (0-
3), their chances of falling asleep while being occupied with
eight different activities (sitting and reading, watching TV
etc.). The total ESS score ranges from 0 to 24 with higher
scores representing general sleep tendency or daytime sleepi-
ness of the individual (24). ESS assessment was performed
on day 0, 28, 56, and 84.

Pittsburgh sleep quality index (PSQI). The PSQI uses open-
ended Likert response queries pertaining to the quality of
sleep experienced. It covers 7 variables such as subjective

sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication,
and daytime dysfunction. A total of 19 questions are com-
bined to form 7 ‘component’ scores, each having a range of
0 (no difficulty) to 3 (severe difficulty). The 7 component
scores are then added together to yield one global PSQI
score, with a range of 0 to 21 with higher scores indicating
severe difficulties in all areas (25). PSQI assessment was
conducted on day 0, 28, 56, and 84.

Safety assessment
Safety was assessed in terms of AEs or serious adverse
events (SAE) reported by the participants throughout the
study duration. Also, vital signs (BP, HR and pulse rate)
were suitably monitored and physical examination was also
conducted on respective assessment visits.

Quality assurance
The study was conducted in compliance with the ICH-GCP
guidelines laid down in E6 (R2) as per pre-approved moni-
toring and auditing plan by a Vedic Lifesciences team, inde-
pendent of the clinical operational team.

Statistical analysis
The sample size for the present study was chosen based on
the previous research (13, 14). The type I error probability
associated with the test of the null hypothesis was set at
0.05. We used per-protocol analysis for conducting compari-
son and only participants completing assessment visits with-
out any major protocol deviations were analyzed. A
descriptive and exploratory analysis of the variables was
conducted, where their distribution, outliers and missing
data were evaluated. The data normality was evaluated using
the Shapiro–Wilk test. The summary (mean, standard devi-
ation, minimum and maximum) and analysis of change
(mean difference, standard error) of efficacy and safety
parameters was compiled using Analysis of Variance
(ANOVA), Paired Sample T test, and Bonferroni test.
The codes were broken only after the data analysis
was completed.

Results

A total of 87 participants were screened out of which 70
were found to be eligible for the study. The number of
screening failures was 12 and 5 participants could not be
randomized as they were lost for further follow-ups. One
participant dropped out during the course of the study and
final population consisted of 23 participants each in
EnXtraVR , EnXtraVR plus caffeine and, placebo groups. The
participant disposition has been provided in Figure 1.

Demographics and screening characteristics

Randomized participants were adults aged between 18 to
45 years and having BMI between 18 - 25 kg/m2.

JOURNAL OF THE AMERICAN COLLEGE OF NUTRITION 3



Furthermore, 34 of the study volunteers were females and
35 were males and none of the recruited participants were
anxious or depressed (� 6 on GAD and PHQ scale). The
systolic and diastolic BP were in the range of 90 - 132 and
60 - 88mmHg respectively, and pulse rate was normal and
non-significant. A summarized description of participant
demographics and characteristics is provided in Table 2.

Cardiac safety by Electrocardiogram

The P wave, QRS complex, NN interval and QT variables
were assessed as per ECG recordings. At baseline visit, the
ECG data (mean± SD) was normal for EnXtraVR , EnXtraVR

plus caffeine and placebo groups and did not differ statistic-
ally. No significant change was observed at the end of day

Figure 1. Participant disposition.
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Table 2. Participants Demographics and Characteristics at Screening.
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84 indicating that each of the parameters were within the
normal limits and there was no variation in duration of
waves and corresponding intervals. The QT interval at base-
line visit was 0.37 ± 0.02 sec and 0.36 ± 0.03 sec in EnXtraVR

and EnXtraVR plus caffeine group and was comparable to
that of placebo group (0.36 ± 0.02 sec). At day 84, there was
no significant difference for QT interval in EnXtraVR and
EnXtraVR plus caffeine group (0.37 ± 0.02 and 0.37 ± 0.03 sec)
as compared to placebo group (0.36 ± 0.02 sec); p> 0.05.
Results thus indicate that EnXtraVR with and without caffeine
had no effect on QT interval. Summary of cardiac safety as
per assessment of ECG is provided in Table 3.

Cardiac safety by Blood pressure and Heart rate

Systolic and diastolic blood pressure (SBP & DBP) were nor-
mal at baseline with no statistical difference amongst the
groups. The mean SBP± SD at baseline for EnXtraVR ,
EnXtraVR plus caffeine and placebo group was 106 ± 12,
108 ± 10 and 112 ± 11mmHg; p> 0.05. On day 84, SBP was
unaffected with mean ± SD of 109 ± 09, 108 ± 10 and
110 ± 09mmHg for the above 3 groups respectively;
p> 0.05. Similarly, the mean DBP± SD value at baseline for
EnXtraVR , EnXtraVR plus caffeine and placebo group was

72 ± 7, 72 ± 8 and 73 ± 8mmHg respectively; p> 0.05. On
day 84 there was no significant difference observed between
the EnXtraVR , EnXtraVR plus caffeine and placebo groups with
mean ± SD of 72 ± 5, 72 ± 5 and 73 ± 6mmHg; p> 0.05.
Furthermore, there was no significant alterations observed
in HR of EnXtraVR as well as EnXtraVR plus caffeine group as
compared from baseline to the last IP visit (day 84);
p> 0.05. Findings of the study thus imply that EnXtraVR with
and without caffeine had no effect on haemodynamic
parameters of study volunteers. Table 4 provides the partici-
pants’ BP and HR summary for each of the study groups.

Alertness & calmness score by Bond & Lader scale

Alertness
At day 0, pre-IP mean± SD alertness score for EnXtraVR ,
EnXtraVR plus Caffeine and placebo group was 31.69 ± 07.38,
30.82 ± 6.92 and 34.78 ± 14.96; p> 0.05. Three hours after
first dose administration, the mean± SD alertness score for
EnXtraVR as well as EnXtraVR plus caffeine groups significantly
increased to 61.40 ± 11.74 (p< 0.001) and 62.27 ± 10.11
(p< 0.001) from baseline. Whereas, the change in placebo
was not significant with a score of 40.14 ± 17.47; p> 0.05.
Similarly, 3 hours after the last designated dose (day 84), the

Table 3. Cardiac Safety by Electrocardiogram.
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Table 4. Haemodynamic parameters – Blood pressure and Heart rate.
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Table 5. Alertness and Calmness score by Bond & Lader Scale.
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alertness score for EnXtraVR group was 68.02 ± 08.52
(p< 0.001) and 74.25 ± 11.96 (p< 0.001) for the EnXtraVR

plus caffeine group. The groups significantly differed from
placebo and this increase in the alertness score of EnXtraVR

and EnXtraVR plus Caffeine group substantiates their consist-
ent effect on alertness.

Calmness
At day 0, pre-IP mean ± SD calmness score for EnXtraVR ,
EnXtraVR plus caffeine and placebo group was 38.70± 08.29,
39.78± 08.05 and 41.52± 15.11; p> 0.05. Three hours after IP
consumption on the same visit, the calmness score for the
EnXtraVR and EnXtraVR plus caffeine groups significantly
increased to 71.30±12.27 (p< 0.001) and 71.09± 13.98
(p< 0.001) from baseline. Comparatively, there was no
increase in calmness score of placebo group that was
46.74± 15.71; p> 0.05. Similarly on day 84, calmness score of
EnXtraVR group was 70.65± 11.80 (p< 0.001) and in the
EnXtraVR plus caffeine group it further increased to
77.39± 12.87 (p< 0.001). The score of placebo group was
43.70± 13.59 (p> 0.05) indicating a decrease in comparison to
baseline. The improved calmness scores of EnXtraVR with and
without caffeine groups implies significant improvement in the
calmness attribute of these arms as compared to the placebo.
The Bond and Lader – Alertness, and Calmness scores for
before and after IP intervention are provided in Table 5.

Sleep quality by Pittsburgh sleep quality index

The PSQI scores did not differ significantly between the
groups at baseline. The mean ± SD baseline PSQI score for
EnXtraVR , EnXtraVR plus caffeine and placebo group was
2.22 ± 1.00, 2.30 ± 1.15 and 2.52 ± 1.34 respectively; p¼ 0.664.

At the end of day 84, the PSQI score was 1.39 ± 0.72 and
1.39 ± 0.94 in the EnXtraVR and EnXtraVR plus Caffeine group.
Similarly, the placebo group score was also unchanged;
1.39 ± 1.03. However, this trend of reduction was statistically
insignificant; p¼ 1.000. The PSQI scores for the study
groups are provided in Table 6.

Daytime sleepiness by Epworth sleep scale

At baseline the ESS score of the 3 groups revealed no statis-
tical significance. The mean ± SD baseline ESS score for
EnXtraVR , EnXtraVR plus caffeine and placebo group was
4.43 ± 2.57, 4.04 ± 1.58 and 3.48 ± 2.63 respectively; p¼ 0.375.
At the end of day 84, the ESS scores were reduced to
2.91 ± 2.04 (#1.52) and 3.83 ± 2.23 (#0.21) in the EnXtraVR

and EnXtraVR plus caffeine groups, and to 3.17 ± 2.29 (#0.34)
in the placebo group. The scores did not differ significantly
(p¼ 0.352) amongst the groups. The ESS scores for the
study groups are provided in Table 7.

Adverse event reporting and IP compliance

Out of 23 volunteers in each group, 07 (30.43%) in EnXtraVR ,
17 (73.91%) in EnXtraVR plus caffeine and 11 (47.83%) in
placebo group had at least one adverse experience. None of
the events were serious or of severe nature and resolved
without any medical intervention. Similarly, study partici-
pants in EnXtraVR and placebo group also did not experience
any serious or severe adverse events during the entirety of
study duration. Additionally, IP compliance was measured
as > 95% in each of the groups and none of the study par-
ticipants dropped out due to noncompliance. Table 8 pro-
vides the summary of adverse events segregated by study
groups for the present study.

Table 6. Sleep Quality by Pittsburgh Sleep Quality Index.
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Discussion and conclusion

Caffeine is the most popular nootropic and the undisputed
leader of this category. But, in the last decade or so, the idea
based around cognitive enhancement has evolved with much
more diverse offerings in the market. These products are
targeted at individuals desiring improvement in mental and
physical performance without any negative consequences.
EnXtraVR is one such non-synthetic, caffeine-free product of
natural origin with proven clinical benefits for amplifying
mental alertness and focus.

Caffeine has proven cardiovascular stimulatory effects.
However, certain molecules in combination with caffeine
have been reported to augment these effects in an unfavor-
able manner. Though research is inconclusive, caffeinated
energy drink consumption has been attributed to QT pro-
longation. Fletcher and associates reported significant QT/
QTc prolongation of �10 msec in study volunteers consum-
ing caffeinated energy drinks (26). A separate study also dis-
played a 6 msec prolongation in QTc interval of participants
supplemented with caffeine containing health drinks (27).

Table 8. Summary of Adverse events.

Table 7. Daytime sleepiness by Epworth Sleep Scale.
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Taken together, such QT prolongation being an indicator of
ventricular arrhythmia needs to be thoroughly investigated
in stimulant drinks and products. As EnXtraVR itself was
being recommended as a product of daily use, we felt it was
important to establish its cardiovascular and also its general
safety profile. The present study findings clearly indicated
that EnXtraVR with or without caffeine blend did not have
any unusual effect on QT interval. Similarly, other ECG
parameters did not reveal any significant differences between
the study groups. Moreover, there were no abnormal values
recorded in the BP or HR throughout the study period.
Noticeably, when compared with baseline data, SBP was
increased in EnXtraVR plus caffeine group which is in accord-
ance with other caffeine based studies displaying a similar
increase in BP levels post caffeine consumption (28). Still,
this increase was statistically insignificant and stabilized with
continuous use of IP.

A vast body of research indicates that caffeine consump-
tion is beneficial in reducing mental fatigue and improving
alertness (29–31). A study by Wilhemus et al. reported an
increase in alertness scores of participants after 120minutes
of caffeine consumption (60mg) (32). Peer reviewed litera-
ture states that several herbs and plants are beneficial in
enhancing cognitive abilities. Results of a study by
Giesbrecht and associates (33) inferred that L-theanine plus
caffeine combination improves cognitive and subjective
alertness. In the present study, EnXtraVR with and without
caffeine significantly enhanced alertness, and for the
EnXtraVR group the increase was more than 100% as com-
pared to placebo. This substantial increment was apparent at
180minutes of post IP administration and was even sus-
tained till the end of study period. A similar trend was
observed in the EnXtraVR plus caffeine group depicting the
synergistic potential of A. galanga with caffeine. These psy-
chostimulant effects of EnXtraVR can be attributed to its abil-
ity to block dopamine reuptake, resulting in increased
extracellular concentrations of dopamine and increased
dopaminergic neurotransmission. In our previous study,
bioactive molecules such as, Naphthalene, 1,2,3,4-tetrahydro-
2,5,8-trimethyl-; 2,3-Dihydro, �3,5-Dihydroxy-6-Methyl-4H-
Pyran-4-One; 4-Hydroxychroman; Flavone 40-OH-Di-O-
Glucoside; 13-Docosenamide, (Z); Decanedioic acid-bis (2-
ethylhexyl) ester, and Trans-caryophyllene were qualitatively
analyzed and could be responsible for the aforementioned
neurostimulatory mechanism of EnXtraVR (34).

Research indicates that a ceiling effect is created with
consistent use of caffeine and similar findings were reported
in a peer-reviewed study by Addicott and Laurienti. Authors
were of the opinion that light to moderate caffeine con-
sumption (5.5 ± 2.5mg/kg/day) reaches a plateau state mani-
fested by no further improvement in mood or performance.
It was hypothesized that this phenomenon of “ceiling effect”
could be linked to high caffeine intake thereby limiting caf-
feine’s ability as a CNS stimulant (35). In the present study,
EnXtraVR displayed an acute and consistent improvement in
alertness and did not decline throughout the 90 days of
usage. Even after 6 days of IP abstinence, there was no
abrupt decrease in alertness nor were any withdrawal effects

observed which are normally associated with caffeine abstin-
ence. A similar trend was observed in EnXtraVR plus caffeine
group and one might presume that reversal of caffeine’s ceil-
ing effect was nullified in presence of EnXtraVR . Although,
validating the same was beyond the scope of the present
study design hence, further investigation is recommended.

Overall, EnXtraVR with or without caffeine displayed excel-
lent safety profile and results for mental acuity were signifi-
cant. The ESS scores were also reduced in the EnXtraVR arm
indicating decreased daytime sleepiness in study participants.
We would also like to mention that none of the participants
in EnXtraVR with or without caffeine groups reported sleep
disturbances for the entire trial duration. Thus, it can also
be postulated that EnXtraVR could have promoted sleep effi-
ciency in study participants that correlates with research
stipulating that improvement in cognitive performance is
linked with superior sleep quality (36). The EnXtraVR plus
caffeine arm displayed similar efficacy and cardiac safety
profile, but comparatively AEs were more prevalent.
However, the reported AEs were not severe and resolved
without any medical intervention.

In spite of the present study confirming previous find-
ings and contributing to additional evidence, it does have
a few limitations. Firstly, ESS and PSQI assessments did
not achieve statistical significance. This may be due to the
strict inclusion/exclusion trial criteria that may have
restricted the recruitment of sleep deprived individuals
with poor sleep quality. Secondly, sample size though suffi-
cient could have been larger. This would have more effect-
ively corroborated the present study findings. Lastly, when
compared with our previous trial data, present study out-
comes are significantly superior. This difference can be
best explained by the different study tools employed for
assessment. The former (14) used a computer based atten-
tion network test and the present trial used subjective
questionnaires.

In conclusion, our findings demonstrated for the first
time that long term use of 600 mg of EnXtraVR daily is safe
and helps maintain mental performance of participants
without affecting the ECG and haemodynamics of middle-
aged individuals. These results can also be applicable in age-
ing population as cognitive impairments are common in the
elderly and EnXtraVR shows the potential of reducing such
age related cognitive decline.
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