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Abstract

BACKGROUND

Herbal supplements are increasingly used to manage menopausal symptoms.
Physta® is a commercial herbal ingredient containing Eurycoma longifolia
standardized water extract, traditionally used for vitality. Its adaptogenic and
anti-inflammatory properties promote hormonal balance, physical function, and
sexual health, supporting its potential benefits for menopausal health.

AIM
To investigate Physta®s role in improving menopausal quality of life, mood
states, and overall safety profile compared with placebo.
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METHODS

In this 12-week, randomized, double-blind, placebo-controlled trial, 138 females aged 40-55 with menopausal
symptoms were randomly assigned to receive Physta® 50 mg, Physta® 100 mg, or placebo. MENQOL and POMS
were assessed at baseline, week 6, and week 12. Safety outcomes were evaluated through biochemical tests, vital
signs, and female reproductive hormonal profile.

RESULTS

Physta® 100 mg significantly reduced total MENQOL scores by 33.9% from baseline to week 12 (P = 0.049) with
notable improvements in the physical (-36.4%, P = 0.046) and sexual (-36.3%, P = 0.043) domains. Total mood
disturbance also declined more in the Physta® 100 mg group (-38.6%) compared with placebo (-30.1%), although
not statistically significant. No significant changes were observed in the vital signs and biochemical parameters,
indicating the safety and tolerability of Physta®. No significant alterations were found in the female reproductive
hormone profile, supporting its hormonal neutrality.

CONCLUSION
Physta® 100 mg improved menopausal quality of life and mood without adverse effects, supporting its potential as
a safe herbal therapy. Further studies with higher doses and longer durations are needed.
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Core Tip: Physta® supplementation, particularly at the 100 mg dosage, showed potential in improving quality of life, sexual
function, and physical function among menopausal females without significantly altering their vital signs, biochemical
parameters, and reproductive hormone levels.
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INTRODUCTION

Menopause is an inevitable growth phase experienced by females typically from the ages of 45 to 55 years. It is caused by
a decline in ovarian hormones, estrogen, and progesterone[1,2]. With 3.763 billion of the world’s female population, there
are around 1.2 billion women in the perimenopausal and postmenopausal transition phase at any given time worldwide
[3]. This trend is undeniably influenced by the rise in global life expectancy, leading to females spending a significant
one-third of their lives in the postmenopausal phase. Menopause is more than just the end of their ability to procreate; it
also causes several physical, sexual, and psychological symptoms. These symptoms include headaches, fatigue, weight
gain, hot flashes, sleep disturbances, joint pain, mood swings, poor memory, vaginal dryness, and decreased muscle mass
[2,/4,5]. The presence, duration, and severity of menopausal symptoms can vary prominently from person to person and
potentially influence the day-to-day quality of life (QOL) of females[6]. These variations are due to factors such as
genetics, lifestyle, culture, socioeconomic status, education level, and dietary habits[7].

Given that menopause is an inevitable phase of life for all females, the scientific community must look at the different
aspects of menopausal symptoms and how they affect QOL as a whole[8]. Although hormone therapy is effective for
managing menopausal symptoms, its long-term usage is a subject of debate due to possible adverse effects like cancer,
cardiovascular disease, and stroke[9]. As a result, research on using herbal food supplements as phytochemicals to reduce
menopausal symptoms is ongoing all over the world. Menopausal symptoms may be alleviated by taking dietary
supplements containing black cohosh, red clover, black seeds, ashwagandha, garlic, dong quai, fennel, cardamom, flex
seeds, licorice, soy, sea buckthorns, and evening primrose oil, among other medicinal herbs[10,11].

In Malaysia, local herbs like Pucuk sendup (Arcypteris irreqularis), Tongkat Ali [Eurycoma longifolia (EL)], Bunga pakma
(Rafflesia hasseltii), and Kacip Fatimah (Labisia pumila) are commonly utilized in rural areas to relieve menopausal
symptoms[11]. Since not all herbal supplements are proven for safety to be consumed over an extended period of time,
more clinical research is required to validate their efficacy, safety and the proper dosage.

To date, many randomized controlled trials (RCTs) assessing herbal and dietary supplements have relied predom-
inantly on self-reported questionnaires to evaluate outcomes, particularly psychological symptoms[12]. However,
subjective symptom assessment alone is insufficient to comprehensively determine these interventions' physiological
effectiveness. The inclusion of objective biomarkers, specifically hormonal measurements such as progesterone,
testosterone, follicle-stimulating hormone (FSH), luteinizing hormone (LH), and estradiol, is crucial for a more robust
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evaluation of treatment efficacy[13]. These hormone levels provide direct insight into endocrine function and the
biological impact of the supplements, allowing for more accurate conclusions about their therapeutic potential.

EL Jack has been an important medicinal plant utilized by traditional healers, particularly in native communities of
Malaysia. Referred to as “Tongkat Ali’ in Malaysia, infusion of its roots has been traditionally used among locals to
enhance male vitality and as a postpartum energy tonic for females after delivery[14]. EL is commonly consumed for
energy and strength, improved mood and libido, sports performance, stress management, and hormonal imbalances[15-
17]. Notably, the roots of EL constitute 66 bioactive compounds such as eurycomanone, 13a (21)- epoxyeurycomanone,
eurycomanol, eurycomanol-2-O-B-pdglucopyranoside, and 13, 21-dihydroeurycomanone, which play a huge role in
treating various ailments, including sexual dysfunction, dysentery, aging, anxiety, osteoporosis, and glandular swelling,
apart from serving as a general health supplement[18,19].

In a study by Talbott et al[15] involving adults with moderate stress, EL supplementation improved the stress hormone
profiles and mood aspects[15]. Moreover, the active compounds such as alkaloids and triterpenes in EL possess
antioxidant properties that could reduce bone loss and sustain bone formation rates[20]. Furthermore, EL has shown
potential in regulating reproductive hormones and bone biomarkers among ovariectomized rats, offering a possible
avenue for managing hormonal imbalances and menopausal symptoms in women[21].

Due to its extensive history of usage as a traditional therapeutic herb, its safety profile has been demonstrated through
various animal and human studies, as well as its adaptogenic or anti-inflammatory properties[16,22-24]. This three-arm,
placebo-controlled, 12-week study aimed to determine the efficacy of Physta®, a standardized water extract of EL, at a
dosage of 50 mg and 100 mg, on menopausal QOL and mood states of menopausal females from the Klang Valley region,
Selangor, Malaysia. This study ensured a comprehensive assessment as it incorporated both subjective measures, such as
self-reported questionnaires on mood and QOL and objective measures, including hormonal profiling, to evaluate the
physiological impact of the intervention. We hypothesized that Physta® supplementation would significantly improve
menopause-specific QOL (MENQOL) and mood states compared with placebo without adverse effects on safety
parameters.

MATERIALS AND METHODS

The detailed study protocol of this entire RCT study was published elsewhere in 2023[11]. Out of all the primary and
secondary outcome measures outlined in the study protocol, MENQOL, profile of mood states (POMS), anthropometric
and vital measurements, reproductive hormone profiling and biochemical parameters were discussed in this article.

Study products

Physta® is a standardized water extract of EL manufactured, packaged, and registered under the National Pharmaceutical
Regulatory Agency by the study sponsor, Biotropics Malaysia Berhad. Finished products are in the form of capsules
containing either 50 mg of Physta® with 300 mg maltodextrin (registration number MAL18056060T), 100 mg of Physta®
extract with 250 mg maltodextrin (registration number MAL09051452T), or 280 mg of maltodextrin, which acts as a look-
alike placebo that was indistinguishable in size, color, and shape.

Study design and setting

This was a 12-week randomized, double-blinded, placebo-controlled, three-arm parallel group study (1:1:1) conducted
among females aged 40 to 55 residing in the Klang Valley region of Selangor, Malaysia. The official study site was at the
Obstetrics and Gynaecology Clinic, Hospital Canselor Tuanku Muhriz, a teaching hospital of the National University of
Malaysia. The study was conducted from November 30, 2022 to May 15, 2024.

Study sample size

The sample size for the study was calculated using G-power software[25]. Utilizing the software’s F-test with repeated
measures within-between interaction, the following parameters were inputted: Effect size (f) = 0.25; alpha error
probability = 0.05; power = 0.8; number of study groups = 3; and number of measures = 4. The total sample size
calculated was 113 participants. To account for a prospective drop-out (20%), 135 participants were set as the target
sample size for the study. Hence, 138 participants were enrolled and randomized, and 112 completed the study.

Study participants

Using the purposive sampling method, females aged 40 to 55 years with intact uterus and ovaries and a body mass index
(BMI) range from 18-29.9 kg/m? were included in the study. The presence and severity of the menopausal symptoms
experienced by the participants were assessed using a self-administered MENQOL questionnaire. Participants scoring
more than or equal to 61 in the MENQOL assessment were included in the study[26]. The study excluded females who
were pregnant, nursing, had undergone major surgery within the previous year, had a medical history of hysterectomy,
induced menopause, mental illness, uncontrolled hyperlipidemia, uncontrolled diabetes, uncontrolled hypertension, or
who were receiving hormonal therapy. This study's inclusion and exclusion criteria were detailed in the study protocol
paper[16]. The Consolidated Standards of Reporting Trials flow diagram is illustrated in Figure 1.

Randomization and blinding
Each participant gave their informed consent before being enrolled in the study, guaranteeing the privacy and confiden-
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Screened for eligibility
(n =512)

Excluded (7 = 374)
Not meeting inclusion criteria (7 = 342)
Declined to participate (7 = 32)

Randomized (n = 138)

Placebo Physta 100 mg Physta 50 mg
Allocated to intervention Allocated to intervention Allocated to intervention
(7 =48) (7 =45) (7 = 45)
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Analysed (7 = 36)

Analysed (7 = 36)

Analysed (7 = 40)

Figure 1 CONSORT flow diagram of participant screening, recruitment, allocation, follow-ups, and analysis.

Drop outs Drop outs Drop outs
Lost follow-up (17 = 6) Lost follow-up (77 = 5) Lost follow-up (77 = 6)
Discontinued (7 = 2) Discontinued (7 = 4) Discontinued (7 = 3)

tiality of their information. Comprehensive information that included sociodemographic details, medical history, and
anthropometric measurements, including vital signs, was reviewed at the baseline. Each participant was randomized into
one of the three study groups using a computer-generated randomization list prepared in advance by an independent
researcher. No stratification based on menopausal status or other variables was used. The investigational products were
dispensed as a daily dietary herbal supplement (one capsule daily after breakfast) for 12 weeks. This was a double-blind
study where participants and investigators were blinded to the treatment allocation throughout the trial to minimize bias
and the influence of placebo effects. The capsules for all three groups (Physta® 50 mg, Physta® 100 mg, and placebo) were
identical in size, color, shape, texture, and taste to ensure indistinguishability. A unique blinding code was assigned and
maintained securely by the study sponsor. This blinding code was not revealed until data collection and statistical
analysis were completed.

The primary outcome measures, the POMS and MENQOL questionnaires, were administered at baseline and during
follow-up visits at week 6 and week 12, along with compliance checking by performing a capsule count. Compliance was
calculated as the percentage of capsules taken relative to dispensed, and participants with less than 70% adherence were
considered non-compliant. Adverse events were monitored throughout the study by participant self-report and invest-
igator inquiry at each visit. All events were recorded, including their severity and possible relation to the study
supplement. For secondary safety outcome measures, blood and urine samples were collected at all visits for commercial
laboratory analysis to assess complete blood count, liver function, fasting glucose level, renal function, lipid profile, and
reproductive hormone profile. Participants who did not attend the follow-up visits were excluded from the study.

Outcome measures

MENQOL assessment: MENQOL is a self-administered tool developed by Hilditch[19], comprising 29 Likert-scale items
distributed across four domains: “Vasomotor” (3 items); “psychosocial” (7 items); “physical” (16 items); and “sexual” (3
items)[19]. The scoring of this widely utilized questionnaire adheres to an eight-point Likert scale during data collection.
For data entry, a score of 1 is given for ‘no’, indicating that the specific symptom was not experienced at all in the past
month. A score of “yes’ signified the presence of the symptom, and the score range for ‘yes” was 2 to 8, implying the
severity of the distress associated with the presence of the specific symptom in the past month. The scores of each domain
were obtained by calculating the average (mean) scores of the items in each domain. The systematic scoring for each of
the four domains was identical. The level of QOL based on menopausal symptoms severity was assessed based on the
mean scores of each domain, where 0-1 indicated no symptom and decline in QOL, 2-4 indicated mild symptoms and
decline in QOL, 5-6 indicated moderate symptoms and decrease in QOL, and 7-8 indicated severe symptoms and decline
in QOL[7,20].

POMS assessment: The POMS, a self-administered tool, was used to assess the six main psychological characteristics
(tension, depression, anger, fatigue, vigor, and confusion) often linked to mood. It is a well-known assessment tool for its
validity with almost 3000 studies having utilized it. POMS employs 65 adjective-based intensity scales on a hedonic scale
ranging from 0 (not at all) to 4 (extremely). These 65 adjective responses were classified, tabulated, scored, and analyzed
as six mood domains (tension, depression, anger, fatigue, vigor, and confusion).
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Blood and urine sample collection

All blood samples were collected in the morning (between 8:00-10:00 AM) following an overnight fast to minimize
diurnal variation. A qualified phlebotomist collected 14 mL of peripheral venous blood from the antecubital fossa: 10 mL
in a yellow tube and 4 mL in an EDTA purple tube. Tubes were labelled with participant details, gently rotated eight
times, and stored at 4 °C in a portable chiller. Urine samples were collected in labelled sterile containers and placed in
biohazard bags. All samples were promptly sent to a commercial clinical laboratory for automated analysis, including
complete blood count, liver and renal function tests, fasting glucose, urine analysis, and lipid profiling. Female
reproductive hormone profile analysis was carried out using serum samples. Progesterone levels were quantified with
immunoassay techniques, whereas serum testosterone, FSH, LH and estradiol levels were determined using chemilumin-
escent immunoassays.

Statistical analysis

The collected data were analyzed using SPSS version 23.0 (Statistical Package for Social Sciences, IBM Corp. Released
2015. IBM SPSS Statistics for Windows, Version 23.0 Armonk, NY, United States). Data normality and homogeneity of
variance were assessed using the Shapiro-Wilk test before analysis. The analyzed data were reported as mean * SD,
frequency or percentage with 95% confidence interval. The effects of Physta® supplementation across visits and group
comparisons were analyzed using a mixed one-way analysis of variance. An independent f-test was conducted to study
the variation between groups, while a paired t-test was used for within-group effects across each visit. All tests were two-
tailed, with P values less than 0.05 considered statistically significant.

RESULTS

Participant baseline characteristics
Out of the 512 participants screened, 138 participants were recruited into the study. They were randomized and assigned
to the Physta® 100 mg (n = 45), Physta® 50 mg (n = 45), and placebo (n = 48) groups (Figure 1). Throughout the 12 weeks,
26 participants dropped out and were excluded from the study for either loss of follow-up (1 = 17) or discontinued the
study for personal reasons (n = 9). The 112 participants completing the 12-week study reflected a 19% dropout rate. This
was within the anticipated 20% attrition accounted for during sample size calculation. The baseline characteristics were
comparable across groups, and no significant differences were found between completers and non-completers,
minimizing the likelihood of systematic bias affecting the outcomes. No adverse events were reported by the participants
throughout the study. The compliance with treatment was 98.3%.

For the analysis of the results, data from 112 participants [Physta® 100 mg (n = 36), Physta® 50 mg (1 = 36), and placebo
(n = 40)] who completed the 12-week study were included, and their baseline sociodemographic characteristics are
reported in Table 1. The majority ethnic group in all three groups (94% in the Physta® 100 mg group, 100% in the Physta®
50 mg group, and 96% in the placebo group) was Malay. Most participants worked (85%) and had various fixed monthly
incomes.

Physta® effect on MENQOL

The mean scores of MENQOL by domains at baseline, week 6 and week 12 for all study groups are shown in Table 2. No
significant group effect or interaction (group and time) effect was observed. However, the total MENQOL score showed a
greater reduction from baseline to week 12 in the Physta® 100 mg group (119.11 + 35.52 to 78.75 + 37.64) compared with
the Physta® 50 mg (104.67 + 33.39 to 78.58 + 38.15) and placebo (104.95 + 35.48 to 80.45 + 37.27) groups. The total
MENQOL mean score reduction at week 12 from baseline was more evidently and significantly seen in the Physta®
100 mg group (-40.64 + 34.76, -33.9%) compared with placebo (-24.50 + 36.46, -23.3%), P = 0.049, n2 = 0.097, power = 0.516,
whereas Physta® 50 mg (-26.08 + 49.61, -24.9%) compared with the placebo group (-24.50 * 36.46, -23.3%) was insignificant
at P =0.874.

In the physical domain, the mean scores for the Physta® 100 mg group compared with the placebo from baseline to
week 12 were statistically significant (-36.5%, P = 0.046, n? = 0.067, power = 0.612), implying there was a significant
improvement in the physical domain in the Physta® 100 mg group. Likewise, the sexual domain demonstrated a
significant change in mean score between the placebo and Physta® 100 mg groups from baseline to week 12 (-36.3%, P =
0.043, n2 = 0.101, power = 0.544), denoting a significant improvement of the sexual domain in the Physta® 100 mg group.
The percentage of MENQOL mean score changes across the domains for all three groups at different time points is
illustrated in Figure 2.

When comparing the within-group effects, the MENQOL mean scores for all four domains significantly decreased
from baseline to week 6 and to week 12 across all groups, including placebo (Table 2). The between-group comparisons
indicated a higher reduction of mean scores in the Physta® 100 mg group compared with the other groups for all the
domains from baseline to week 6 and then to week 12. The percentage of MENQOL mean score changes at week 12
compared with baseline for the Physta® 100 mg group showed more than a 30% reduction for all MENQOL domains,
vasomotor (-33.4%) and psychosocial (-26.8%) with physical (-36.4%) and sexual (-36.3%) domains particularly reaching
significance compared with placebo at P = 0.046 and P = 0.043, respectively (Figure 2). The week 12 mean scores were
compared with the baseline for all domains of Physta® 50 mg, and the placebo group also showed a reduction. Still, the
percentage of change of the mean score of Physta® 50 mg was greater than placebo [vasomotor (-25.1% vs -22.8%),
psychosocial (-16.4% vs -16.3%), physical (-27.7% vs -26.4%), and sexual (-24.9% vs -20.4%)].
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Table 1 Baseline sociodemographic characteristics of study participants by group

Characteristic Placebo (n = 40) Physta® 50 mg (n = 36) Physta® 100 mg (n = 36) Total (n=112)
Age

40-44 8 (20) 12 (33) 11 (31) 31 (28)
45-49 24 (60) 14 (39) 16 (44) 54 (48)
50-55 8 (20) 10 (28) 9 (25) 27 (24)
Ethnicity Malay 38 (95) 36 (100) 34 (94) 108 (96)
Chinese 0 (0) 0 (0) 1(3) 1(1)
Indian 2 (5) 0(0) 0(0) 2(2)
Others 0(0) 0(0) 1(3) 1(1)
Education level

Secondary school 5(12) 9 (25) 4 (1) 18 (16)
Certificate/ diploma 16 (40) 11 (31) 10 (28) 37 (33)
Degree 19 (48) 16 (44) 22 (61) 57 (51)

Working status
Not working 3(7) 9 (25) 5(13) 17 (15)

Working 37 (93) 27 (75) 31 (87) 95 (85)

Data are presented as n (%).

Physta® effect on POMS

No significant intervention effect or between-group effects were observed. However, a decreasing trend was observed in
terms of the mean scores of POMS by visit and some significant within-group effects (Table 2). The total mood
disturbance score decreased more from baseline to week 12 in the Physta® 100 mg group (39.28 + 37.61 to 24.11 * 35.48)
compared with the Physta® 50 mg (28.28 + 34.66 to 21.75 + 30.06) and placebo (26.52 + 27.30 to 18.55 + 28.88) groups. The
percentage of change of POMS mean scores observed among all three groups at different weeks is illustrated in Figure 3.
The total mood disturbance scores showed reduction at week 12 from baseline was more evidently seen in the Physta®
100 mg group (-15.17 + 24.84, -38.6%) compared with placebo (-7.98 + 27.30, -30.1%, P = 0.235) and Physta® 50 mg (-6.53 *
31.22,-23.1%) and placebo (-7.97 + 27.30, -30.1%, P = 0.830) groups.

The mean scores of all six domains of POMS showed a reduction from baseline to week 6 and then week 12 in the
Physta® 100 mg group compared with the other groups. The percentage of mean score changes observed at week 12
compared with baseline for the Physta® 100 mg group showed a reduction in tension (-21.7%), depression (-31.9%), anger
(-13.8%), fatigue (-36.9%), and confusion (-20.5%), and vigor increased by 5.7% (Figure 3). Moreover, all domains of
Physta® 50 mg showed a reduction in the percentage of changes of mean scores at week 12 compared with baseline in
tension (-10.9%), depression (-5.4%), anger (-9.9%), fatigue (-31.6%), and confusion (-9.8%), and vigor increased by 1.2%.
These percentage changes of Physta® 50 mg were less than those of Physta® 100 mg. Furthermore, the placebo group
showed a reduction in percentage for vigor (-22.7%) while increasing in the Physta® 100 mg (5.7%) and Physta® 50 mg
(1.2%) groups. Within-group effects showed a significant reduction in fatigue mean score for all groups, indicating
reduced fatigue among participants over the 12-week study [placebo (P = 0.003), Physta® 100 mg (P = 0.001) and Physta®
50 mg (P = 0.019)].

Adverse events

Table 3 shows a summary of symptoms reported during the study period. No serious adverse events occurred during the
study. At the week 6 follow-up, some participants reported temporary symptoms like bloating, headache, breast
tenderness, flatulence, and abdominal discomfort experienced initially when taking the study supplements. These issues
were reported as resolved on their own without any treatment after a couple of weeks of consumption. None of the
adverse events were recorded as “related” to the investigational products. Hence, no participants needed medical
treatment or hospitalization during the study period.

DISCUSSION

To the best of our knowledge, no RCT has been conducted to date to assess the efficacy of EL as a single herbal
preparation in treating menopausal symptoms. A previous RCT using the herbal formulation Nu-femme™, comprising
Labisia pumila and EL, demonstrated improving trends in mitigating the severity of hot flush as well as hormone and lipid
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Table 2 Data of menopause-specific quality of life and profile of mood states of Physta® 50 mg, 100 mg, and placebo at baseline, week 6

and week 12

Placebo (n = 40) Physta® 50 mg (n = 36) Physta® 100 mg (n = 36)
Parameter - - -
Baseline Week 6 Week 12  Baseline Week 6 Week 12  Baseline Week 6 Week 12

MENQOL
Vasomotor 3.12+1.80 259+1.60° 241+127° 335+212 243+132° 2514149 3.68+2.09 294+1.74" 245+1.67°
Psychosocial 3.12+1.36 249+133" 261+122¢ 3.00+1.48 253+134" 251+143% 3.62+1.60 275+1.22° 2.65+147¢
Physical 3.98+1.27 291+122° 293+148' 394+1.18 296+114° 285+137' 445+1.15 299+112° 2.83+1.33%
Sexual 3.38+1.94 258+1.44° 269+146° 353+1.76 281+134" 265+146° 3.94+1.86 269+151° 251 +146"
Total MENQOL  104.95+3548 7953+ 80.45 + 104.67 +3339  80.72 + 7858 + 119.11+3552 8392+ 78.75 +

33.43" 37.27¢ 31.25" 38.15" 32.42" 37.64
POMS
Tension 9.03 +4.81 8104510 833+4.69 10.14+5.69 944+502 9.03+517 10.89+6.34 992+661 853+519°
Depression 9.05+8.16 7.85+1047 8.03+937 1028+1155 1097+ 9.72+9.60 1317+1298 1139+ 8.97 +9.60"

10.96 12.08
Anger 9.45 + 6.98 8.08+849 825+692 10.36+8.33 1036 +828 933+811 12.50 +9.14 10.83 + 10.78 +
10.00 11.85

Vigor 17.70 + 3.98 1825+4.87 19.20+4.86 19.00 +5.74 18.83+6.10 19.22+535 17.06 +5.24 1838 £4.96 18.03+4.97
Fatigue 8.73+4.97 6.30+545" 620+536' 9.14+591 758+528 625+514° 11.36+6.07 750+5.80° 7.17+817¢
Confusion 797 £4.18 6.55+4.15" 695+3.86 7.36+4.28 750+414 6.64+387 842+480 736+503  6.69+4.28
Total mood 2653+2730 1863+ 1855 + 2828 +34.66  27.03+ 21.75+ 3928 +37.61 2872+ 2411+
disturbance 31.63 28.88 31.50 30.06 37.12° 35.48

2P < 0.05 from baseline to week 6.

PP < 0.01 from baseline to week 6.

P < 0.05 from baseline to week 12.

4P < 0.01 from baseline to week 12.

fP < 0.05 for Physta® 100 mg vs placebo.

Data are presented as mean + SD scores for menopause-specific quality of life and profile of mood states parameters across placebo, Physta® 50 mg, and
Physta® 100 mg groups at baseline, week 6, and week 12. Mixed analysis of variance was used to assess time-by-group interaction effects, and paired and
independent f-tests were used for within-group and between-group comparisons, respectively. MENQOL: Menopause-specific quality of life; POMS:
Profile of mood states.

Table 3 Summary of symptoms reported, n (%)

P :(I:;cebo (n= ::)ysta@ 50 mg (n = :I::)ysta® 100 mg (n = I:;e;l (n= Severity Outcome E:;:t::t to
Bloating 2 (5.0) 3(8.3) 4(11.1) 9 (8.0) Mild Resolved No
Headache 1(2.5) 2 (5.6) 2 (5.6) 5 (4.5) Mild Resolved No

Breast tenderness 0(0.0) 1(2.8) 2 (5.6) 3(27) Mild Resolved No
Flatulence 1(2.5) 2 (5.6) 2 (5.6) 5 (4.5) Mild Resolved No
Abdominal 1(2.5) 1(2.8) 2 (5.6) 4 (3.6) Mild Resolved No
discomfort

Total events 5 (12.5) 9 (25.0) 12 (33.3) 26 (23.2) - - -

profiles, bone health markers, sleep, and vitality parameters in healthy perimenopausal and postmenopausal females
compared with placebo, though achieving limited statistical significance. This is due to confounding factors and a high
placebo effect usually common in menopausal studies[21]. Moreover, the usage of two different dosages of Physta® in this
study can add research evidence for the dosage-dependent efficacy of EL in improving menopausal symptoms and pave
the way for alternative treatment opportunities.

This randomized, double-blind, placebo-controlled study was the first three-armed study conducted to date to evaluate
the efficacy of Physta® on MENQOL and mood states of menopausal females along with the safety biochemical
parameters and reproductive hormone profiling. Although there was no statistical significance when comparing mean
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Figure 2 Percentage of mean changes of menopause-specific quality of life total score and by domain at baseline, week 6, and week 12.
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Figure 3 Percentage of mean changes of profile of mood state scores by domains at baseline, week 6, and week 12. A: Tension; B:
Depression; C: Tension; D: Vigor; E: Fatigue; F: Confusion; G: Total mood disturbance.

scores at week 6 or week 12 of intervention, reductions in the total mean score of MENQOL (decreased symptoms of
menopause) at each visit compared with baseline subsequently showed a trend of improved QOL among participants by
the end of the study. Notably, this decrease was statistically significant in the Physta® groups compared with the placebo
group, especially the reduction of mean scores of the Physta® 100 mg group from baseline to week 12 in the total
MENQOL scores (P = 0.049), physical domain (P = 0.046), and sexual domain (P = 0.043) compared with placebo
Figure 2).

( 3\;\Ihile )all groups generally showed improvements in MENQOL scores, including a 23.3% reduction in the placebo
group, our findings suggested that the observed effects in the Physta® 100 mg group meaningfully exceeded the placebo
response. The Physta® 100 mg group achieved a 33.9% significant reduction in total MENQOL score and statistically
significant improvements in the physical (P = 0.046) and sexual (P = 0.043) domains compared with placebo. These
differences indicate a potential actual treatment effect beyond expectation or placebo influence.

The pronounced improvements in mood domains and overall symptom reduction in the Physta® 100 mg group
reinforce its therapeutic potential. Although the decrease in total MENQOL scores with 100 mg Physta® reached statistical
significance, the power analysis (0.516) indicated low statistical power. This reduces confidence in the stability of this
finding and highlights the need for replication with larger sample sizes to confirm the observed effect. Hence, it
underscores the importance of larger sample sizes, longer follow-up durations, and inclusion of objective biomarkers in
future trials to further differentiate specific treatment efficacy.

Several previous RCTs on elucidating EL supplementation as a potential adaptogen demonstrated improvement in
serum total testosterone levels, proving this medicinal herb in boosting sexual and physical health[16,17]. As EL contains
a wide range of bioactive phytochemicals, particularly in its roots, such as quassinoids like eurycomanone, other
compounds such as eurycomalactone, tirucallane-type triterpenes and peptides[19-28]. Among these, eurycomanone and
a 4.3 kDa peptide are the primary phytochemicals in standardized extracts like Physta®. They influence testosterone
regulation, reduce cortisol, and exert adaptogenic and anti-inflammatory effects[27,28]. These mechanisms may underlie
the improvements observed in the sexual and physical domains of MENQOL, particularly in the Physta® 100 mg group.

The analysis of the POMS questionnaire has demonstrated that all three groups, Physta® 100 mg, 50 mg, and placebo,
showed reductions in the total mood disturbance score of POMS. The percentage of reduction in total mood disturbance
scores was displayed more evidently in the Physta® 100 mg group compared with Physta® 50 mg and placebo (Figure 3).
Simultaneously, POMS scores for all domains showed a greater percentage of score reduction among participants in the
Physta® 100 mg group compared with placebo. Compared with a decrease in placebo, an improved trend in the POMS-
vigor domain was observed in the Physta® 100 mg and Physta® 50 mg groups.

Between the placebo and Physta® 50 mg, some mood parameters showed mixed trends that could be due to the placebo
effect. Similarly, in an RCT of Physta® water extract plus multivitamins on QOL, mood, and stress among moderately
stressed individuals, a large placebo effect was reported in POMS total mood disturbance, resulting in the absence of
significance in the between-group difference[22]. This may be due to the lower dose of EL (50 mg/day) employed in a
small population size, similar to this study of the Physta® 50 mg group. This is in contrast with the clinical benefits
attained with a higher dose (200 mg/day) used in a previous human trial conducted in the United States to study the
stress relief ability of EL among moderately stressed participants[29]. Intake of Physta® at 200 mg/day for 4 weeks has
shown significant improvements in tension, anger, and confusion with EL supplementation.

Notably, the maximum dosage used in this study (100 mg) is half of the dosage used in the previous trial (200 mg). The
current study dosage was an initial investigation to assess tolerability and efficacy at moderate doses. The population of
the previous study involved moderately stressed participants, which differed from the population of our research.
Therefore, it was postulated that the dosage optimization and characteristics of study participants could have been the
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reasons for the insignificant group and time interaction results of the mood states of menopausal females in current
study.

The effect of a placebo on decreasing the symptoms of menopause and consequently improving QOL has also been
reported elsewhere[24,25]. The placebo effect amplified in a smaller population may have obscured the statistically
significant efficacy of lower dosage Physta® in improving MENQOL and mood states of females. We intentionally limited
this trial to 50 mg and 100 mg doses as initial safety and efficacy assessments in a menopausal cohort. Higher doses were
not included to minimize potential safety concerns in a new population. Future trials should investigate 200 mg to
determine whether higher doses produce larger effect sizes without compromising safety.

Apart from its efficacy in elevating the QOL and mood state of menopausal females, the safety aspect of Physta®
consumption was also unveiled through this study. The self-reported medical history of participants at baseline showed
that the majority of them were predominantly healthy without any non-communicable diseases like cardiovascular
diseases, thyroid disorders, hypertension, diabetes mellitus, autoimmune conditions, or cancer. Stringent exclusion
criteria ensured that the study only included females with stable medical conditions. This justified the baseline
biochemical characteristics that showed that almost all blood parameters fell within identical ranges across all the study
groups, with no statistically significant differences. The 12-week Physta® intervention displayed no significant
abnormality on vital signs such as blood pressure and pulse rate, indicating that Physta® is well-tolerated (Table 4).
Similarly, stable metabolic, liver enzymes (alanine transaminase, gamma-glutamyl transferase), renal function, and
kidney function parameters were all within the normal ranges, indicating that Physta® does not exert adverse effects on
metabolic, hepatic, or renal function after 12 weeks of consumption. The safety and tolerability of EL are consistent with
previous clinical studies reported[16,17,23,24]. This comprehensive 12-week follow-up on the safety parameters further
established the safety in using and consumption of Physta® as a dietary supplement.

Furthermore, this study was primarily exclusive in determining the effectiveness of Physta® on the female reproductive
hormone profile among menopausal females. A drastic shift in reproductive hormonal balance happens during the
perimenopause phase. During this inevitable transitional phase, the estrogen levels decrease as the FSH and LH
hormones increase to promote a decline in progesterone levels[30] eventually. These hormonal changes cumulatively
cause permanent cessation of menstruation or menopause. The female reproductive hormone profile assessed in this
study included progesterone, testosterone, estradiol, FSH, and LH. These hormones were selected to reflect the hormonal
functional status of females during the menopausal transition. These reproductive hormones were collected to determine
whether EL (Physta®) supplementation had any modulatory effects on reproductive hormones.

Testosterone was measured in this study to assess the potential androgenic effects of EL in females. Testosterone plays
key roles in female sexual function, mood, and vitality[31]. As it decreases during menopause, evaluating testosterone
helps determine whether Physta® may support these functions through neuroendocrine modulation. In this study, the
female reproductive hormone profiling revealed no significant changes in hormone levels across the study groups from
baseline to week 12. A statistically significant group effect was noted for progesterone at week 6 (P = 0.026) with a
transient increase observed in the Physta® 100 mg group compared with placebo (P = 0.022). However, this effect was not
sustained at week 12 (P = 0.076), and no significant changes were observed in the 50 mg group. The transient increase in
progesterone in the 100 mg group may be biologically plausible, potentially reflecting the adaptogenic and hormone-
modulating effects of EL[15,16].

The inclusion of perimenopausal females, whose menstrual cycles are often irregular and hormonally unstable, raises
the possibility of unmeasured confounding factors. Natural fluctuations in progesterone due to undetected ovulation or
varying cycle phases could have influenced this transient rise, particularly with 77% of the females still in a premeno-
pausal and perimenopausal status with irregular menstruation. Future studies should incorporate menstrual cycle
tracking or stratify analyses by menopausal status to minimize this confounding effect and clarify any hormonal
mechanisms. While this study focused on total hormone concentrations, future research may incorporate free hormone
indices and sex hormone-binding globulin to accurately measure bioavailable hormone modulation and activity.

The limitation of this study was that the study sampling was performed only in a few locations around Klang Valley
(an urbanized city dwelling). This area may not inclusively represent the entire population of females. Moreover, the vast
majority of participants were Malay (96%). This contradicts the Malaysian ethnic composition that comprises 67.4%
Malays and Bumiputera, 24.6% Chinese, 7.3% Indians, and 0.7% others[32]. Hence, the findings of this study do not
directly represent Malaysia’s ethnic distribution, and the cultural and ethnic factors may influence how menopausal
symptoms are perceived, reported, and managed, potentially affecting the response to Physta®. Future studies should
include more diverse ethnic groups to understand these variations better.

Additionally, the observed placebo effect, a common feature in RCT studies, may have masked the real impact of
Physta® on the mood and QOL of menopausal females in this study. A recent meta-analysis article on the factors
associated with high placebo response in clinical studies of females with hot flashes identified three main individual
factors with high placebo response, including the treatment period duration, number of treatment arms, and participants’
BMI[33]. As our study was a three-arm study with BMI ranging from normal (18 to 24.9 kg/m?) to overweight (25 to 29.9
kg/m?) with a study duration of only 12 weeks, the placebo effect is fairly possible.

Nevertheless, the physical activity and level of exercise among participants could contribute to the placebo effect
observed in clinical studies. A review in Sports Medicine found that placebo interventions could enhance sports and
exercise performance, suggesting that participants’ beliefs and behaviors significantly impact outcomes[34]. Similarly, a
balanced diet rich in essential nutrients, such as fruits, vegetables, lean proteins, and whole grains, may independently
improve physical health and mental well-being[35]. Variations in total caloric intake, whether through reduced
consumption or improved nutritional quality, can also positively influence metabolic health and QOL, further enhancing
the placebo effect[36].
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Table 4 Data of anthropometry measurements, vitals, and safety of Physta® 50 mg, 100 mg and placebo at baseline, week 6, and week

12

Placebo (n = 40) Physta® 50 mg (n = 36) Physta® 100 mg (n = 36)
Parameter - - -
Baseline Week 6 Week 12  Baseline Week 6 Week 12  Baseline Week 6 Week 12
Anthropometry
BMI (kg/m?) 2635+259  2677+292 2691+ 2605+295  2648+3.29 2649+320 26.71+271 27.00+2.81 2693+
3.12° ! 273
Height (cm) 157.25+4.85  157.22+ 157.14 + 15574+ 627 15530+ 155.65 + 156.20+4.96  156.00 + 156.10 +
493 492 6.30 6.25 495 5.05
Weight (kg) 65.33£8.62  66.35+941 66.66+ 63.29+9.09 6394940 6431+9.60 6524+7.94 6578 +8.07 65.67+
9.91° : 7.69°
Vitals and safety
SBP (mmHg) 123.80+16.33  120.02 + 122.98 + 121.53+13.38 12119+ 121.47 + 12636+ 1147 12472+ 123.11 +
15.85 14.43 14.34 12.39 14.70 12.59
DBP (mmHg) 79.83 £9.11 76.85 £8.82 77.90 + 8044+1127 78474911 79.92+ 8253+7.86  79.03+894 79.00+
9.12° 9.40° 10.15
Pulse rate 73.73+£10.09 7475+ 77.90 + 7453+717 7175+ 7250 £7.88 7278+7.08  7258+7.66 73.58+9.86
12.15 12.60 11.95
Urea 3.66 + 0.84 3.68+0.99 3.60+081 3.68+0.71 360079 3.73+0.82 3.56+1.01 356+0.77 3.43+0.85
Creatinine 65.08+11.70 6426+ 66.05 + 60.06+822 6203+ 59.17 + 58.94+1230 61.83+ 59.89 +
12.52 13.00 10.84 10.02 13.22 13.32
eGFR 9924 +14.35  100.13 + 98.76 + 10443 +857 10186+ 105.51 + 105.86+12.62 10175+ 104.58 +
14.03 14.83 11.74 9.79 14.45 13.09
Uric acid 0.30 £0.06 030+0.06 030+0.05 0.29+0.05 0.28+0.06 028+0.06 0.28+0.06 029+0.06 0.28 +0.07
Calcium 2.27 +0.08 225+0.08 226+008 232+0.08 229+011 227+008 229+0.08 227+0.08 2.24+0.09
Phosphate 1.11£0.18 1134016 1254043 1.15+0.17 116016 128+052 1.08+0.17 110£015 1.18+0.46
Total protein 75.40 + 3.66 7484 £2.63 74.71+325 7554+4.08 7426 £324 7340+3.04 7578+3.80  74.92+357 73.97+3.60
Albumin 4453+262 43904235 44214171 4494+230  4480+290 4449+225 4478+188 44924243 4481+241
Globulin 30.87+3.32  3095+3.11 30504276 30.60+3.30  29.46+3.33 28.91+276 31.00+2.87  30.00£3.63 29.17+297
Alkaline 7726 +2684 7882+ 74.50 + 73.63+1826  70.83 + 72.06 + 68.22+12.74 6611+ 67.42 +
phosphatase 48.10 19.22 17.94 20.16 12.39 14.98
Total bilirubin 8.58 +2.84 858+233 8714315 9.83+459 966+514 991+433 897+338 9.03+£3.44 839+298
GGT 347443610 3484+ 33.90 + 2577 £15.65  24.80 + 24.94 + 27.64+2597  24.06+ 25.56 +
4410 27.06 17.52 14.72 18.53 28.09
ALT 263243276  27.50 + 22,03 + 18.89+1545  18.06 + 19.57 + 19.78 +14.29 1942+ 19.39 +
4575 15.88 14.55 12.61 13.90 13.26
C-Reactive Protein ~ 3.58 +2.84 3.07+223 405+377 237+211 2924337 3094333 271+213 238+1.71 3.65+3.81

Total cholesterol 572+1.26 578+1.10 573+£1.07 5.77+0.93 547+0.82 543+081 5.60+0.75 560+0.77 5.59+0.84

Triglyceride 1.32£1.02 122+0.77 132+0.99 1.05+0.38 135+159 098+0.32 1.15+0.49 1.09+059 1.16+0.52

HDL cholesterol 1.61+£0.41 158+036 1.63+041 1.68+0.35 1.61+033 1641032 1.68+042 1.61+034 1.60+0.32

LDL cholesterol 3.58 +1.03 3.63+1.08 348+1.07 3.61+0.96 337+0.80 3.33+0.85 3.40+0.73 349+0.72 3.46%0.85

Non-HDL 411+1.14 419+1.06 410+1.05 4.09+1.06 386+0.88 3781091 3.93+0.79 3.99+0.82 3.99%0.93
cholesterol

Total 3.73+£1.10 380+1.00 371+1.10 3.60+1.06 355+093 345098 3.53+0.89 3.61+£0.89 3.63+0.93
cholesterol/HDL

Hormone profile

Progesterone 1547 £1011  1295% 1515+ 18.21£11.80  20.09+ 16.03 £ 13.33 £7.10 19.14 + 19.05 +
10.16 9.23% 12.94 15.47° 11.58" 10.50°

Serum testosterone  0.45 +0.27 049+030 051+£036 0.67+0.54 0.65+0.46 0.64+048 0.61+£0.35 0.69+£036 0.57+0.34

Follicle stimulating ~ 25.66 £27.96 2218 £ 2291+ 3518+3478 3525+ 30.87 £ 30.13+30.14  29.89+ 2839+
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hormone 26.13 26.52 B5I5! 32.03 31.10 32.47
Luteinizing 15.06 £15.29 1628+ 18.79 2516 +20.66  24.68 + 2271+ 2017 £17.03 2248+ 18.93 +
hormone 18.04 21.44 23.19 20.24 16.68 15.99
Estradiol 357.39 43314 £ 42491+ 43548 + 323.45 + 470.97 + 328.50 + 546.54 + 385.71 +
472.23 388.06 279.29 392.41 312.32 565.94 331.87 622.99 401.61

P < 0.05 mean difference between placebo, Physta® 50 mg and Physta® 100 mg at baseline.

PP < 0.05 mean changes between Physta® 100 mg and placebo.

Data are presented as the mean + SD scores for biochemical parameters across placebo, Physta® 50 mg, and Physta® 100 mg groups at baseline, week 6, and
week 12. Mixed analysis of variance was used for time-by-group effects, and independent t-tests for between-group comparisons. BMI: Body mass index;
SBP: Systolic blood pressure; DBP: Diastolic blood pressure; eFGR: Estimated glomerular filtration rate; GGT: Gamma-glutamyl transferase; ALT: Alanine
transaminase; HDL: High-density lipoprotein; LDL: Low-density lipoprotein.

To deeply understand the potential of EL as a therapeutic herbal dietary supplement in alleviating menopausal
symptoms, future studies shall include a broad number of parameters, such as confounding lifestyle factors, such as diet,
food intake, physical activity and stress levels, female hormone profile, and inflammatory biomarkers. Moreover, a higher
dose of Physta® supplementation with a more extended intervention period and larger sample sizes would offer a more
comprehensive evaluation to assess the efficacy of EL in managing menopausal symptoms along with both subjective
(questionnaires) and objective (hormone and biomarker) measures. These strategies can indirectly contribute to scientific
research on tropical herbs as an alternative therapeutic option to ease menopausal symptom severity and improve the
menopausal QOL of middle-aged females.

CONCLUSION

Although menopause is an inevitable biological transition in every female’s life, it can be eased by reducing the
bothersome menopausal symptoms. The present research has provided a prior understanding of the potential of Physta®
as a dietary supplement to alleviate menopausal symptoms. Physta® was well-tolerated in the study population and did
not adversely affect liver or renal function after 12 weeks of consumption. Additionally, the study found no serious
adverse events associated with Physta® throughout the study period, indicating the safety of Physta® for consumption
among females as a daily dietary supplement. The results of female reproductive hormones deduced that no significant
changes were attributable to Physta®. Comparing the two dosages of Physta® (50 mg and 100 mg) in the study, results
showed that Physta® 100 mg improved the menopausal QOL, especially the physical and sexual function in 12 weeks.
While short-term improvements were evident, extended studies are necessary to assess the sustained benefits and
potential long-term side effects. To achieve a comprehensive understanding of the benefits of Physta®, the underlying
biochemical pathways and mechanisms responsible for the functionality of Physta® should be studied in depth in the
future.
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