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did not change at the 1st follow-up (p = NS). On the con-
trary, at the 2nd follow-up, the FSFI score had risen to 
(27.6 ± 1.5) (p < 0.001) and the FSDS score had dropped 
to (11.3 ± 1.2) (p < 0.001).
Conclusions  Nutraceuticals can be effective in modulating 
the perimenopausal symptoms in women. The progressive 
reduction of the vasomotor symptoms reported by women 
over the nutraceutical usage could contribute to improve 
their QoL and sexual life.

Keywords  Nutraceuticals · Perimenopausal · Quality of 
Life · Sexual life · Vasomotor symptoms

Introduction

Perimenopausal women are often report as suffering from 
neurodegenerative and behavioral disorders. Over the past 
40 years, a revolution in biological and cultural aspects of 
menopause have been observed: individual variability of 
age at natural menopause are partially under genetic con-
trol—dates written in female biology—[1] so that the time 
of menopause has not changed [2]; on the other hand, our 
culture has changed so evidently the concept of femininity 
from the psycho-sociological standpoint. In fact, today men-
opause can no longer be considered the end of femininity, 
but the beginning of a new phase in which a careful preser-
vation of the health and QoL of women is necessary [3].

The neurovegetative syndrome is quite common in peri-
menopausal women. In this period, they are commonly 
associated with hot flushes and women refer daytime 
fatigue, mood labiality and irritability. Therefore, during 
perimenopause, psychological and cognitive changes can 
appear such as depression, mood swings, difficulty concen-
trating and impaired memory [4]. Hormonal fluctuations 

Abstract 
Purpose  The aim of the study was to evaluate the effects of 
nutraceuticals containing Equol, Resveratrol, Quecitine and 
Passiflora (Zemiar®, Avantgarde, Pomezia, Rome, Italy) on 
quality of life (QoL) and sexual function in perimenopausal 
women.
Methods  Sixty perimenopausal women having vasomotor 
symptoms and being in the −1, +1a of the STRAW system 
(amenorrhea for longer than 60 days and FSH < 20 UI/L) 
were enrolled. The modified Kupperman Index (KI) was 
used to evaluate menopause symptoms. The Short Form-
36 (SF-36), Female Sexual Function Index (FSFI) and the 
Female Sexual Distress Scale (FSDS) were used to assess 
QoL, sexual function and sexual distress, respectively. The 
study had two follow-ups at 3 and 6 months.
Results  The women reported an improvement in the KI 
total score from the baseline (35 ± 4) to the 1st (21 ± 3, 
p  <  0.05) and the 2nd (18 ±  2, p  <  0.01) follow-ups. At 
the 1st follow-up, the women reported QoL improve-
ments in some functions (p < 0.05); at the 2nd follow-up, 
they reported improvements in all categories (p  <  0.001). 
At baseline, the total FSFI score was 23.1 ±  1.2 and the 
FSDS score was 18.1 ±  1.4, both indicating sexual dys-
function with sexual distress. FSFI and FSDS total scores 
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during the initial stages of menopause are also responsible, 
at least in part, for a certain affective instability and emo-
tional distress [5–8]. These hormonal changes are respon-
sible for the symptoms of menopause influencing the wom-
an’s lifestyle, body image and the kind of diet, depending 
on the social context in which she lives [9].

In the latter stages of perimenopause, vasomotor syndrome 
appears disturbing the subjective QoL and social status of 
women; furthermore, the reduced level of estrogen triggers 
the process that will lead to atrophy of the genitourinary sys-
tem with implications for the QoL of women [10] such as 
urinary incontinence [11] and changes in sexual desire [12]. 
Sexual health often starts to become dysfunctional, usually 
following the onset of pains during intercourse. Dyspareunia 
is also associated with an initial drop in sexual desire [13, 14].

Today, perimenopause is defined by STRAW: Stages of 
reproductive aging workshop [15] (Fig. 1) of the early (−2 
stage) and the late (+1 stage) phases; the latter is charac-
terized not only by vasomotor symptoms but also by the 
characteristics of the cycle, where the interval of amenor-
rhea has to be ≥60 days, and the level of FHS > 25 UI/L. 
It ends 12 months after the final menstrual period (FMP). 
Perimenopause includes menopausal transition having the 
same characteristics but ends at the FMP. The late meno-
pausal transition may last 1–3 years.

Nutraceuticals have been gaining ever more approval 
for the treatment of perimenopausal disorders, particularly 
when using the synergistic effect of different natural sub-
stances. The term “nutraceutical” refers to products derived 
from food sources that are purported to provide extra health 
benefits, in addition to the basic nutritional value found in 
the foods [16]. Depending on specific properties, products 

may claim to prevent chronic diseases, improve health, 
delay the aging process, increase life expectancy, or sup-
port the structure or function of the body [17].

Zemiar® (Avantgarde, Pomezia, Rome, Italy) contains 
soy fermented with Equol, having estrogen, autonomic 
and cardioprotective action [18]; Resveratrol, with strong 
antioxidant activity [19], and Quecitine that synergistically 
contribute to the upward trend in weight [20]; Passiflora 
whose main activity is to modulate mood disorders and 
anxiety through GABA-benzodiazepine activity [21, 22].

The aim of this prospective study was to evaluate the 
efficacy of Zemiar on QoL and sexual function in perimen-
opausal women over 6 months of usage.

Materials and methods

This prospective observational study was performed at the 
Service for Menopause, Research Group for Sexology, 
Department of General Surgery and Medical Surgical Spe-
cialties, School of Medicine, University of Catania, Italy. 
The study protocol was approved by the Institutional Review 
Board of the Department and conformed to the ethical guide-
lines of the 1975 Helsinki Declaration. Informed written 
consent was obtained from each woman before entering the 
study, and they did not receive any monetary payment. The 
time of enrollment was from July 2014 to May 2015.

Subjects and setting

Women attending the Service for Menopause for coun-
seling because of vasomotor symptoms, having an interval 

Fig. 1   Stages of reproductive 
aging workshop (STRAW). 
[Adapted by Hale et Al. (14)]
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of amenorrhea more than ≥60 days, and level of FSH > 25 
UI/L, being in the late menopausal transition (−1) or in 
early perimenopause (+1a) as defined by STRAW:Stages 
of Reproductive Aging Workshop were invited to partici-
pate in the study. Consequently, FSH was measured for 
each woman at enrollment by enzyme-linked immunosorb-
ent assay (ELISA) using commercially available kits (Elec-
sys Systems 2010, Roche, Monza, Italy).

The sample consisted of 72 perimenopausal women 
aged 46–53 years (mean age 52.4 ± 3.1), with body mass 
index ≤28, sexually active having at least one sexual activ-
ity during the month before counseling. Women with a his-
tory of sexual dysfunction, or having a partner affected by 
sexual dysfunction, or having used hormonal steroid treat-
ment for less than 3 months or who had received phytoes-
trogens within 1 month before the start of the study, were 
excluded. Furthermore, women with endometrial thickness 
equal to or greater than 4  mm measured by transvaginal 
ultrasound before study initiation and/or abnormal uterine 
bleeding, hormone-dependent malignancies, or affected by 
diabetes, or on antihypertensives or on cholesterol lowering 
medication, or affected by chronic medical illness, were 
also excluded from the study.

Instruments

The modified Kupperman Index (KI) is widely used to 
evaluate menopause symptoms and consists of 13 items 
[23], including hot flushes/night sweats, paresthesia, dizzi-
ness, arthralgia/myalgia, headache, palpitations and formi-
cation (categorized as somatic symptoms); insomnia/sleep 
disturbance, depression, irritability and fatigue (catego-
rized as psychological symptoms); and urinary infection 
and sexual complaints (categorized as urogenital symp-
toms). The scores are 0 = none, 1 = mild, 2 = moderate 
and 3 =  severe. The total KI score ranges from 0 to 63, 
and this score is calculated as the sum of all of the scores 
for each item. Score ranges of 0–6 (none), 7–15 (mild), 
16–30 (Moderate) and >30 (severe) were used to rate the 
degree of severity.

The Short Form-36 (SF-36) questionnaire was used to 
assess QoL [24]. The questionnaire contains 36 questions 
grouping four categories of somatic aspects [physical activ-
ity (10 items), physical role (4 items), bodily pain (2 items), 
general health (6 items)], and four mental aspects [vitality 
(4 items), social activity (2 items), emotional role (3 items) 
and mental health (5 items)]. Women were instructed to 
place a mark on a 0–100 scale for each item that best cor-
responded to their feelings, from the lowest to the highest 
score of a given category of the QoL. Thereafter, the sum 
of all items of each category was made. Mean values were 
calculated on the basis of individual items within a given 

category. Consequently, eight scale scores were obtained, 
with higher scores indicating better functioning.

A sexual history interview was adopted to investigate the 
quality of sexual life of women and their partners. To define 
FSD, the revised definition and classification of the interna-
tional consensus development conference on FSD was used 
[25]. Sexual behavior was assessed using the self-admin-
istered Female Sexual Function Index (FSFI) validated in 
the Italian gynecological population [26]. The FSFI con-
sists of six domains, which include desire (two items), 
arousal (four items), lubrication (four items), orgasm (three 
items), satisfaction (three items) and pain (three items), 
answered on a five point Likert scale, ranging from 0 (no 
sexual activity) or 1 (never/very low) to 5 (always/very 
high). A score is calculated for each of the six domains, 
and the total score is obtained from summing all the items. 
The total score range is 2–36. A cut-off of ≤26.55 is usu-
ally accepted for diagnosis of sexual dysfunction in women 
within a wide age range. Moreover, for diagnosis of sex-
ual dysfunction, an essential element is that the condition 
causes significant personal distress for the woman. There-
fore, the Female Sexual Distress Scale (FSDS) was used 
[27]. The FSDS consists of 12 items. The maximum score 
is 48. An FSDS score of ≥15 corresponds to clinically sig-
nificant distress. We considered women with an FSFI score 
of less than 26.55 to be affected by sexual dysfunction if 
they also had an FSDS score of 15 or greater.

Furthermore, each woman received a diary to record 
daily sexual events as well as adverse events during treat-
ment. The diary was in months divided into days; woman 
had to report their daily nutraceutical usage, sexual activity 
(SA) and adverse events (AEs) in the boxes for each day 
specifying the type of AE in a specific space.

After the baseline evaluation, each enrolled woman was 
prescribed one tablet daily to take orally, for 6 months. All 
assessments were made at baseline and at the 3rd (the 1st 
follow-up) and 6th (the 2nd follow-up) months.

Statistical analysis

Paired Student’s t test was used to compare the values 
obtained at baseline with those of the follow-ups from the 
KI and the SF-36 domains. For comparisons of the values 
obtained from the FSFI items between baseline and the 
follow-ups, the nonparametric Wilcoxon rank-sum test with 
z values was used. Pearson’s correlation coefficient was 
used to compare the change in sexual function with the KI. 
Scores are presented as mean ± SD. The result was statis-
tically significant when p  <  0.05. Statistical analysis was 
carried out using the Primer of Biostatistics statistical com-
puter package (Glantz SA, New York: McGraw-Hill, Inc. 
1997).
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Results

At enrollment, besides being in amenorrhea for longer 
than 60 days, women had an FSH level of 42 ± 12 UI/L. 
Five (8.3 %) women were lost at the 1st follow-up and 7 
(11.6  %) at the 2nd follow-up. Consequently, 60 women 
aged 46–52 (mean age 51  ±  6), being −1, +1a of the 
STRAW perimenopausal system, completed the study.

Figure  2 shows the changes in the KI. At baseline, 
women had severe vasomotor symptoms (KI =  35 ±  4). 
During Zemiar intake, the women reported improvement in 
the KI total score; at the 1st and the 2nd follow-ups, it was 

moderate (21 ± 3, p < 0.05) and mild (18 ± 2, p < 0.01), 
respectively.

Figure 3 shows the changes in QoL of women on nutra-
ceuticals. Except for the vitality and mental health catego-
ries, at the 1st follow-up, women reported QoL improve-
ments (p  <  0.05) with respect to baseline values. On the 
contrary, at the 2nd follow-up, they referred improvements 
in all categories (p < 0.001). The progressive reduction in 
the KI score was correlated with the QoL improvement 
in women, at the 1st (r = −0.51, p  <  0.05) and the 2nd 
(r = −0.64, p < 0.001) follow-ups.

Table  1 shows the statistical comparisons, by Wil-
coxon rank-sum test, of the FSFI scores for each sexual 
item observed in both follow-ups with respect to the 
baseline values. At baseline, the total FSFI score was 
23.1  ±  1.2 and the FSDS score was 18.1  ±  1.4, both 
indicating sexual dysfunction with sexual distress. At the 
1st follow-up, neither each FSFI item nor the total FSFI 
and FSDS scores changed (p = NS). However, at the 2nd 
follow-up, the FSFI total score improved (27.6  ±  1.5) 
and the FSDS score reduced (11.3 ± 1.2) and were sta-
tistically significant with respect to the baseline values 
(p < 0.001).

Finally, there was a statistically significant correlation 
between improvement in the KI and FSFI total score at the 
2nd follow-up (r = −0.76, p < 0.001).

Each woman recorded in her diary that she had had the 
same, and only one, sexual partner throughout the study 
period, a good quality of relationship and no difficulties in 
sexual performance of the partner. No partner was suffering 
from sexual dysfunction during the study. The frequency of 

Fig. 2   Kupperman Index of perimenopause women before and after 
3 and 6 months of Zemiar intake

Fig. 3   Quality of life of peri-
menopause women before and 
after 3 and 6 months of Zemiar 
intake
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sexual activity improved from 1.1 to 2.3 at the 2nd follow-
up (p < 0.01).

Discussion

This study was the first investigating the QoL and sexual 
function of symptomatic perimenopausal women taking 
several nutraceutical substances with synergistic activ-
ity such as: Equol, having estrogen activity [18]; Res-
veratrol, with antioxidant activity [19]; Quecitine, having 
inhibitory activity on adipogenesis [20]; and Passiflora, 
having anxiolytic activity [21]. Firstly, the enrollment of 
perimenopausal women was performed according to the 
−1 +1a STRAW system. During nutraceuticals usage, 
women experienced an improvement in perimenopausal 
symptoms. In fact, the basal 35 ± 4 KI score reduced to 
21 ± 3 at the 1st follow-up and to 18 ± 2 at the 2nd fol-
low-up. This progressive reduction of the KI score could 
have affected the QoL of women, progressively improv-
ing all categories over the 6-month study. Interestingly, 
the quality of sexual life improved at the 2nd follow-up 
but not at the 1st follow-up. This evidence should lead to 
some reflections when nutraceuticals are used by premen-
opausal symptomatic women. In fact, the efficacy latency 
time may be variable and often some aspects recover 
more quickly than others, as observed from the results of 
this study. This evidence shows how counseling should 
be adopted by clinicians during the prescription of nutra-
ceuticals, underlining the fact that their efficacy depends 
on the time of their usage; in fact, the information on the 
benefits of nutraceuticals must stress that their use be con-
tinued although their effectiveness tends to be delayed. 
On the basis of our previous [28] and current investiga-
tions, we considered the first 3  months of nutraceutical 

usage the time during which a series of objective and 
subjective adjustments could be initiated; moreover, the 
assessment of the QoL is a crucial parameter to take into 
account before concluding on the efficacy of a treatment 
[29]. During the perimenopause, many women can expe-
rience several symptoms associated with changes in the 
menstrual cycle. Hormone changes are associated with 
neurovegetative symptoms that, at this stage of life, can 
affect the quality of life and sexual health of women. 
Symptoms are often characterized by hot flushes, sleep 
disturbance, and sweats which cause subjective and social 
inadequacies in women. Mood changes could increase 
during the menopausal transition with vulnerability to 
cognitive decline and increased risk of depressive symp-
toms and depressive disorders [30].

Sexual function also may improve as a result of the 
decrease in the neurovegetative symptoms. Through the 
improvements in sexual function and the synchronous 
reduction of distress shown by our study, women obtain a 
better sexual activity, not only qualitative but also quan-
titative. In fact, the monthly frequency of sexual activity 
increased over the nutraceutical usage.

Nutraceuticals can be effective in modulating the symp-
toms and are well accepted by the women who usually do 
not wish to use hormone replacement treatment.

The current study has some limitations. One is the lack 
of randomization with a control group without treatment or 
on hormonal therapy on a larger number of women. More-
over, to study the placebo effects that could take place in 
the first 6 months of nutraceutical usage and to observe the 
effects on vaginal epithelium of the Equol will be needed. 
Future investigations are proposed to address this.

Acknowledgments  The authors wish to thank The Scientific Bureau 
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Table 1   Sexual function (FSFI) and sexual distress (FSDS) of perimenopause women before and after 3 and 6 months of Zemiar intake

FSFI items Baseline n = 72 3 month n = 67 6 month n = 60 p value 3 month versus 
baseline

p value 6 month 
versus baseline

Desire 3.4 ± 1.3 3.3 ± 1.2 3.6 ± 1.1 NS 0.05

Arousal 4.1 ± 1.1 4.1 ± 1.2 4.6 ± 1.2 NS 0.03

Lubrication 4.1 ± 1.2 4.2 ± 1.1 4.5 ± 1.3 NS 0.05

Orgasm 3.9 ± 1.1 4.1 ± 1.3 4.8 ± 1.2 NS 0.01

Satisfaction 3.8 ± 1.1 4.1 ± 1.4 4.6 ± 1.1 NS 0.02

Dyspareunia 4.4 ± 1.2 4.7 ± 1.2 5.5 ± 1.3 NS 0.03

FSFI total score 23.1 ± 1.2 23.7 ± 1.4 27.6 ± 1.5 NS 0.001

FSDS score 18.1 ± 1.4 17.3 ± 1.3 11.3 ± 1.2 NS 0.001
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