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Effect of Salvia officinalis scent
on postmenopausal women'’s sexual function
and satisfaction: a randomized controlled trial
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Abstract

Introduction Sexual function is one of the important aspects of quality of life which is often impaired after
menopause. Given the side effects of hormone therapy on postmenopausal women, alternative treatments such as
aromatherapy have won popularity. The aim of this study was to investigate the effect of aromatherapy using Salvia
officinalis on the sexual function and satisfaction of postmenopausal women.

Methods This was a double-blind randomized controlled trial conducted on postmenopausal women referring to
health centers in Kermanshah, Iran, in 2018. The participants were randomly divided into two groups: Salvia officinalis
(n=32) and control (h=32). Women in the intervention group received 2 drops of Salvia officinalis essential oil by
inhalation twice a day for 5 consecutive days of a week continued for 6 weeks. The control group received almond

oil in the same dosage and frequency. Sexual function and satisfaction were evaluated using the Lindberg sexual
satisfaction questionnaire and the female sexual function index, respectively before the intervention and 6 weeks
after it.

Results After 6 weeks of intervention, the total mean scores of sexual function (28.8+2.13vs.17.94+1.59 P<0.001)
and sexual satisfaction (71.53+5.86 vs. 50.44 + 10.41) were significantly higher in the Salvia officinalis group compared
with the control group, respectively.

Conclusion The findings showed that aromatherapy using Salvia officinalis has a significant effect on improving
sexual function and satisfaction in postmenopausal women. Therefore, given the prevalence of sexual disorders in
postmenopausal women, aromatherapy using Salvia officinalis is recommended to be used for improving these
disorders.

Clinical trial registration Iranian Registry of Clinical Trials; https://en.irct.ir/user/trial/50212/view
(IRCT20160427027633N6), registered (12/08/2020).
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Introduction

Sexual function is an important part of life and the satis-
faction obtained from it, is one of the most basic aspects
of women’s life [1]. Today, the role of sexual function in
the quality of life has been considered as an important
issue in health care, so that sexual dysfunction can have
a detrimental effect on the quality of life of women [2].
Menopause is one of the most important factors that can
affect sexual performance [3]. The physical and mental
changes associated with menopause are of paramount
importance and one of the important issues in the field
of reproductive health [4]. The most significant symptom
of menopause is the end of fertility and cessation of men-
struation, which occurs due to the inactivity of ovarian
follicles and the decreased level of estrogen [5]. Due to
the increase in life expectancy in the world population,
women live longer after menopause [6]. The population
of postmenopausal women around the world is expected
to reach 1.1 billion by 2025, and in Iran this number will
reach nearly 5 million [7]. During menopause, lower lev-
els of ovarian hormones, especially estrogen, can lead to
multiple physical, psychological, and sexual complica-
tions [8]. The decreased levels of estrogen and andro-
gen during menopause lead to decreased blood flow in
the vulva and vagina, and this will in turn result in the
manifestation of genitourinary symptoms such as vagi-
nal atrophy and dryness, dyspareunia, and a decrease
in mental-sexual energy. These symptoms that are often
ignored are one of the factors influencing sexual function
and satisfaction [9].

Sexual function is an indispensable part of human life
and behavior and is so interwoven with a person’s person-
ality that it seems impossible to talk about it as an inde-
pendent phenomenon [10]. Sexual dysfunction is defined
as a persistent or recurring decrease in sexual arousal,
dyspareunia, and difficulty or inability to reach orgasm,
which can affect the quality of life [11]. Sexual satisfac-
tion is an emotional response resulting from a person’s
evaluation of their sexual relationship and includes sat-
isfaction of the individual’s sexual needs, fulfillment of
the expectations of the individual and their sexual part-
ner, and the individual’s positive evaluation of the entire
sexual relationship [12]. The results of a 2018 study on
women in the United States showed that sexual problems
increase with age, and disorders occur in the age range
of 18-44 (27.2%) and 45-64 years (44.6%) [13]. In Iran,
the relative frequency of sexual dysfunction reported by
postmenopausal women is 65.2%. The most common
sexual disorders are related to domains of desire (86%, n:
141), arousal (82.3%, n: 135), lubrication (71.3%, n: 117)
and sexual satisfaction (70.1%, n: 115) [14].

The various methods that are commonly used to pre-
vent complications associated with menopause and
improve the quality of sexual life during menopause are
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generally divided into two groups: complementary and
alternative medicine (CAM) and hormone therapy [15].
Side-effects associated with hormone therapy include
gastrointestinal complications, weight gain, increased
risk of breast and endometrial cancer, heart disease,
thromboembolism, and liver adenoma [16]. The com-
monly reported adverse effects of hormone therapy led
to a shift towards CAM. Aromatherapy is one of CAM
practices which essentially involves the use of oils and
extracted aromatic plant substances through inhalation
or topical administration with bathing, acupressure, and
massage [17]. The therapeutic properties of this approach
are effective through psychological and physiological
pathways (such as amygdala and hippocampus) [18].

Considering that estrogen deficiency contributes to
menopausal complications, the use of herbal estrogens
can be effective in reducing some menopausal symptoms.
Phytoestrogens are natural nonsteroidal phenolic plant
compounds that have estrogenic properties [19]. Salvia
officinalis as a member of the Lamiaceae family is one of
these phytoestrogens that is used as a medicinal plant in
Iranian medicine. It contains alkaloids, flavonoids, phe-
nolic acids, tannins and toogens [20]. In addition to its
estrogenic, antibiotic, anti-spasmodic, anti-anxiety, anti-
fungal, and anti-toxic properties, Salvia officinalis has
been reported to reduce blood sugar [21].

Previous studies have shown that aromatherapy has a
significant effect on improving sexual function and qual-
ity of life of postmenopausal women [15, 22, 23]. Accord-
ing to a systematic review, combined aromatherapy
(neroli, lavender, fennel, geranium, and rose oil) results
in significant improvement of sexual function in post-
menopausal women [24]. Based on previous studies, Sal-
via officinalis extract improves menopausal symptoms in
postmenopausal women [25, 26].

Given the importance of sexual health in postmeno-
pausal women and the relatively high prevalence of
sexual dysfunction among them, it is necessary to use
non-pharmacological interventions for its management
since they have low complications. To the best of our
knowledge, no study has yet evaluated the effect of Sal-
via officinalis scent on the sexual function and satisfac-
tion of postmenopausal women. Therefore, this study was
conducted to investigate the effect of aromatherapy using
Salvia officinalis on the sexual function and satisfaction
of postmenopausal women.

Methods

Study design and participants

This double-blind randomized controlled clinical trial
(RCT) using two parallel groups was conducted on eli-
gible postmenopausal women referring to health cen-
ters in Kermanshah, Iran, from April to September 2019.
Figure 1 shows the CONSORT flowchart of the study.
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‘ Assessed for eligibity _
" Enrollment (n=80) Excluded (n=16)
‘ - Not meeting inclusion criteria (n=10)
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[ | - Declined to participate (n=6)
v - Other reasons (n=0)

Randomized (n=64)

'

l Allocation l

Allocated to Salvia officinalis group (n=32)

-Received allocated Salvia officinalis essential oil
intervention (n=32)
-Did not received allocated intervention (n= 0)

l Follow-up after the six
week intervention

Lost to follow up (n=6)
- Migration (n=3)
-Unwillingness (n=3)

Allocated to control group (n= 32)

-Received allocated almond oil intervention (n=32)
-Did not received allocated control (n= 0)

y

Lost to follow up (n=4)

-Unwillingness (n=4)

Salvia officinalis group analyzed (n=26)

i Analysis | l

Control group analyzed (n=28)

- Excluded from analysis (n=0)

Fig. 1 Flowchart of study participants

Inclusion criteria were: age 45 to 60 years, menopause
for at least 12 months, ability to read and write, FSFI
score<28, being married and living with a husband, not
having mental or physical illness, not smoking, no alco-
hol consumption, no history of allergic rhinitis or known
respiratory problems such as asthma, no experience of
stressful events (such as divorce, death of first-degree
family members, etc.) during the 6 months prior to the
study, and having a health record at the health care cen-
ter. The exclusion criteria were unwillingness to continue
participation and not completing the intervention for any
reason.

Sample size calculation

The sample size for each group was calculated based on
the results of a previous similar study [22]. The following
formula was used to calculate the sample size.

(Z1-¢ + Z1_5)’ % (83 + 52)
(1 — M2)2

Where a=0.01, p=0.1, pl=14, u2=4.4, S1=42, and
S$2=0.4, and n=31. We added 5% for the dropout and the
total number of women in each group was calculated to
be 32.

- Excluded from analysis (n=0)

Sampling and random allocation method

After approval was obtained from the Ethics Committee
of Kermanshah University of Medical Sciences, four health
centers in Kermanshah were designated for data collection.
Eligible postmenopausal women were randomly assigned
to Salvia officinalis (n=32) and control (n=32) groups and
completed the baseline test questionnaires. Women were
taught how to use aromatherapy. Each week, one of the
researchers made phone calls to the participants to ensure
proper use of the oil and to check for any adverse effects.
After the six-week intervention, post-tests were conducted
including the same questionnaires as in the baseline test to
determine the effects of the intervention. In total, data was
collected from two time points.

Permuted block randomization method was used in this
research. The allocation sequence was determined by the
computer using a table of random numbers with a block
size of 6 and an allocation ratio of 1:1. Salvia officinalis and
almond oils were stored in identical containers and coded
by a pharmacist. To blind the allocation, a unique code
was assigned to each woman and all codes were kept in an
opaque envelope until the intervention. Neither the statisti-
cian (who performed the data analysis) nor the researcher
(who participated in the sampling) was aware of group
allocation.
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Aromatherapy intervention

The women in the intervention and control groups were
asked to put 2 drops of 10% Salvia officinalis or almond oil
essence, respectively on the skin of their forearm (left or
right) twice a day (10 am and 10 pm) and inhale the scent
for 5 consecutive days per week, continued for 6 weeks. Fol-
lowing Malakouti et al., we asked the participants to sit in a
comfortable position and place their forearm at a distance
of 30 cm from their nose and inhale the scent for five min-
utes with normal breathing [22]. Essential oil of Salvia offi-
cinalis 10% was purchased from a pharmaceutical research
center in Tehran (Iran) and approved by the Faculty of Phar-
macy, Kermanshah University of Medical Sciences. Odor-
less almond oil diluted with propylene glycol was purchased
from the herbal market in Kermanshah (Iran) and approved
by the Faculty of Pharmacy, Kermanshah University of
Medical Sciences. Based on previous studies, almond oil
was used in the control group [27, 28]. The concentration of
essential oil was 10%, i.e. 10 mg of Salvia officinalis essen-
tial oil in 100 ml of odorless almond oil diluted with propyl-
ene glycol. Propylene glycol maintained the stability of the
essential oil. The amount of essential oil needed for a 6-week
intervention was stored in a dropper by a pharmacist and
given to the participants at the beginning of the study.

Data collection tools

Demographic-social information form This form was
used to record information such as age, menopause age,
educational attainment, occupation, monthly income,
body mass index, and number of children.

Female sexual function index (FSFI) This questionnaire
included 19 questions scored based on a scale from 0 to
5 or 1 to 5, where 0 indicated no sexual activity in the last
month (Table 1) [29]. Scores were standardized for each
of the six domains by adding individual domain search
scores and multiplying it by the domain factor. For exam-
ple, 0.6 for desire, 0.3 for arousal and lubrication, and 0.4
for orgasm, satisfaction, and pain. The total FSFI score is
the sum of the scores of six separate domains [30]. The
range of the total score was between 2 and 36, a higher
score indicates better sexual performance. Less than 28
was considered sexual dysfunction [31]. Rosen et al. con-
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firmed the validity and reliability of the FSFI, with the
average reliability of the whole scale being 0.88 and that
of the domains ranging from 0.79 to 0.8620 [29]. In Iran,
it has been confirmed by Mohammadi et al. (2007) on 53
women with a sensitivity of 83% and a specificity of 82%
[31].

Lindaberg’s Sexual Satisfaction Questionnaire: This
questionnaire included 17 questions that are scored as
follows: always: 5, often: 4, sometimes: 3, rarely: 2, and
never: 1. The maximum and minimum scores are 85 and
17, respectively. Scores between 17 and 51 represent
poor satisfaction, 67—-52 suggest moderate satisfaction,
and 85-65 show good satisfaction. This questionnaire
was prepared by Lindaberg in 1997, and its validity and
reliability were confirmed in Iran by Salehi Federdi. The
reliability of the interview form and average sexual sat-
isfaction were confirmed by the inter-rater reliability by
obtaining correlation coefficients of r<0.7 and r=0.78,
respectively, and a Cronbach’s alpha coefficient of 0.87
was obtained [32, 33].

Statistical analysis

All data were analyzed using SPSS version 23. Statistical
significance level was set at P<0.05. Mean and standard
deviation were used to describe quantitative variables
while percentage and frequency were used to describe
qualitative variables. The normal distribution of numeri-
cal variables was checked using the Kolmogorov-Smirnov
test. Independent t-test or Mann-Whitney test was used
to examine the difference between two groups. Paired
t-test or its non-parametric equivalent (Wilcoxon test)
was used to evaluate within-group differences. Socio-
demographic characteristics of the studied women were
compared using independent t-test, Mann-Whitney test,
and Fisher’s exact test.

Results
Initially, 64 women participated in this study. However, 6
women in the Salvia officinalis group and 4 in the control
group were excluded from the study for reasons that are
listed in Fig. 1.

Table 2 shows the socio-demographic characteristics
of the participants in the Salvia officinalis and almond oil

Table 1 Female Sexual Function Index scoring system. A domain score of zero indicates that no sexual activity was reported during

the past month

Domain Questions Score range Factor Minimum score Maximum score
Desire 1.2 1-5 0.6 12 6
Arousal 3,456 0-5 03 0 6
Lubrication 789,10 0-5 03 0 6
Orgasm 11,1213 0-5 04 0 6
Satisfaction 14,15,16 0 (or1)-5 04 0 6
Pain Reduction 17,18,19 0-5 04 0 6
Full scale score range - - 2 36
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Table 2 Socio-demographic characteristics of Salvia officinalis and control groups

Characteristics of participants Salvia officinalis n=26 control P -valve
Mean +SD n=28
Or N (%) Mean+SD
Or N (%)
Age(year) 57.80+4.98 5039+523 T=1.138, p—value=0.261
Menopausal age (year) 51.88+243 5215+29] T=2010, p-value=0.061
The duration of menopause (month) 77.61+6522 72.64+6134 T=0.289, p-value=0774
Body mass index (cm/m?) 2843+435 2745+387 T=0.882, p-value=0382
Education level Less than diploma 15(57.7) (60.70)17 Fisher
exact=0.745 p-value=0.299
diploma 8(30.8) 7(25)
university 3(11.5) 4(14.3)
Number of 0-2 3(11.5) 5(17.8) Fisher
children 3-4 17(65.4) 15(53.6) exact=0.852 p-value=0517
>5 6(23/1) 8(28.6)
Monthly income weak 4(15.4) 6(21.4) Fisher
moderate 1 7(654) 13(464) exact=0.706 p—value=0431
good 5(19,2) 9(32.1)
Occupational status employee 3(11.5) 5(17.8) Fisher
homemaker 23(885) 23(822) exact=0.588 p—value=0.274

Table 3 Mean of FSFI total and domains score in the Salvia officinalis and control groups at before and after intervention

Variables Study group Stage of intervention Wilcoxon test P - value
Before After (within groups)
Mean+SD Mean+SD

FSFI total score Salvia officinalis control 15.96+1.71 2828+2.13 <0.001

Mann-Whitney U test P-value (between groups) 1559+ 144 17.90+1.59 0.19
039 <0.001

Desire Salvia officinalis control 2.83+0.76 512+064 <0.001

Mann-Whitney U test P-value (between groups) 2.80+0.61 2.74+062 0.58
0.87 <0.001

Arousal Salvia officinalis control 2.50+0.65 1.20+0.51 <0.001

Mann-Whitney U test P-value (between groups) 262+049 2.50+0.0.55 0.12
0.63 <0.001

Lubrication Salvia officinalis control 2.55+0.63 4.68+0.60 <0.001

Mann-Whitney U test P-value (between groups) 245+047 2.60+0.56 0.70
0.81 <0.001

Orgasm Salvia officinalis control 2614057 449+0.59 <0.001

Mann-Whitney U test P-value (between groups) 2.74+099 29+063 0.23
0.27 <0.001

Pain Reduction Salvia officinalis control 2631061 464+0.63 <0.001

Mann-Whitney U test P-value (between groups) 2.88+0.65 291+066 0.13
0.46 <0.001

Satisfaction Salvia officinalis control 2.68+0.55 4.69+0.56 <0.001

Mann-Whitney U test P-value (between groups) 2.55+043 4674048 0.38
0.22 <0.001

groups. The mean age of the participants was 58.59+1.5
years, and their mean age of menopause was 52.01+2.67
years. No significant difference was observed between
the two groups in terms of demographic characteristics
(P>0.05).

Table 3 shows the mean total scores of FSFI in the
Salvia officinalis and control groups at the baseline,
and no statistically significant difference was observed
between the two groups (15.96+1.71 vs. 15.59+1.44,
respectively, P=0.39). However, after intervention, the

meantstandard deviation of FSFI scores in the Salvia
officinalis group was significantly higher than that in the
control group (28.28+2.13 vs. 17.90£1.59, respectively,
P<0.001). Based on between-group analysis, women who
received Salvia officinalis scent had significantly greater
improvement in their total FSFI score and scores of all six
domains compared to women who received almond oil
(P<0.001). According to the within-group analysis based
on Wilcoxon results, there was no significant difference
before and after the intervention in the control group
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in terms of the FSFI scores (P=0.19), while there was a
significant difference before and after the intervention in
the Salvia officinalis group (P<0.001). After 6 weeks of
intervention, the total scores of FSFI and its domains in
the Salvia officinalis group were significantly higher than
those in the control group (P <0.001).

Table 4 shows the mean scores of sexual satisfaction
in the Salvia officinalis group and the control group at
the baseline, and no statistically significant difference
was observed between the two groups (46.00£10.06 vs.
48.35+13.73, respectively, P=0.89). However, after the
intervention, the meanztstandard deviation of sexual
satisfaction scores in the group receiving Salvia officina-
lis was significantly higher than that in the control group
(71.53+£5.86 vs. 50.44+10.41, respectively, P<0.001).
According to within-group analysis based on the results
of the paired t test, there was no significant difference
before and after the intervention in the control group
in terms of their satisfaction scores (P=0.18). However,
there was a significant difference between the satisfac-
tion scores of the Salvia officinalis group before and after
the intervention (P<0.001). After 6 weeks of interven-
tion, the mean score of sexual satisfaction in the Salvia
officinalis group was significantly higher than that of the
control group (P <0.001). Compared to the control group,
the Salvia officinalis group did not show any significant
adverse effects.

Discussion

The aim of this study was to investigate the effect of aro-
matherapy using Salvia officinalis on the sexual function
and satisfaction of postmenopausal women. The results
of the present study showed that after the intervention,
the mean score of FSFI and all its dimensions in the
group receiving Salvia officinalis essential oil were sig-
nificantly higher than those in the control group. These
results show that aromatherapy with Salvia officinalis
improves sexual function in postmenopausal women.
Malakouti et al. (2016) conducted a clinical trial on 120
postmenopausal women to investigate the effect of inha-
lation aromatherapy on the sexual function of postmeno-
pausal women. The intervention group received 2 to 3
drops of an aromatic solution (lavender, fennel, geranium,
and rose) on the forearm three times a day for 6 weeks
while the control group received a placebo containing
propylene glycol as often as the intervention group. The
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findings showed that the overall score of sexual function
in the two intervention and control groups was 18+5.4
and 15.815.7, respectively. However, after the interven-
tion, these scores rose to 22.91+0.4 in the intervention
group and to 17.2+4.2 in the placebo group (P?0.001).
Based on their results, there was a statistically signifi-
cant difference between the aromatherapy and control
groups in terms of the overall score of sexual function
[22], which was consistent with the results of the present
study. However, in the present study, only Salvia officina-
lis essential oil was used.

Aromatherapy through plant essential oils can be
used in a number of ways. This can be done by inhal-
ing the odor molecules (the sense of smell) and sending
impulses to the olfactory part of the brain (which inter-
acts with other control systems such as memory, emo-
tions, hormones, sexual feelings, and heart rate), which
will release hormones capable of stimulating, incubat-
ing, calming or inducing euphoria. Volatile oils are also
absorbed by the skin and subsequently penetrate into
the bloodstream [24]. Aromatherapy has been reported
to increase libido and reduce anxiety and depression by
reducing the release of stress hormones and increasing
beta endorphins in the body [34]. The literature is scanty
with regard to studies examining the role of aromather-
apy in sexual function and satisfaction.

As one of the plants containing phytoestrogens (estro-
gen-like compounds), Salvia officinalis has a special
place among plants used for the treatment of menopause
symptoms. These plants can also be used to improve
sexual function and dyspareunia and increase sexual
satisfaction of menopausal women [35]. Phytoestrogens
(plant compounds) are nonsteroidal polyphenolic com-
pounds with 1 to 3 hydroxyl groups (OH) similar to the
hydroxyl group in the phenolic estrogen circle [36]. Thus,
low postmenopausal estrogen levels are partially com-
pensated by phytoestrogens, bringing about improved
menopausal symptoms [37].

The results of a clinical trial study by Dadfar and
Bamdad (2019) showed that Salvia officinalis extract is
effective in reducing the severity of some menopausal
symptoms in postmenopausal women [26]. In their study,
the participants received a 100 mg capsule of Salvia offi-
cinalis extract daily for 4 weeks. Dadfar and Bamdad sug-
gested that Salvia officinalis extract may be an effective
treatment for menopausal symptoms such as hot flashes,

Table 4 Mean of sexual satisfaction score in the Salvia officinalis and control groups at before and after intervention

Variables Study group Stage of intervention paired t-test
Before Mean+SD After Mean +SD P-value
(within groups)
Sexual satisfaction score Salvia officinalis 46,00+ 10.06 71.53+5.86 <0.001
Independent t-test P-value (between groups) control 4835+13.73 5044+1041 0.18

0.89 <0.001
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night sweats, panic attacks, fatigue, and concentration,
which is consistent with the findings of the present study.
Of course, their study was different from ours in that
Saliva officinalis was used orally to evaluate its effect on
the severity of general symptoms of menopause in post-
menopausal women. The results of another study showed
that Salvia officinalis is clinically effective in treating
menopause-related symptoms such as hot flashes, night
sweats, palpitations, muscle and joint pain, depres-
sion, anxiety, sleep disorders, and libido problems [25].
Despite the differences in design, duration, and method
of intervention as well as the type of questionnaires used,
the results of our study are consistent with these results.

The results of the present study showed that after the
intervention, the mean score of sexual satisfaction in the
group receiving Salvia officinalis essential oil were sig-
nificantly higher than those in the control group. These
results show that aromatherapy with Salvia officinalis
improves sexual satisfaction in postmenopausal women.
Sharifipour et al. (2023) conducted a clinical trial on 180
breastfeeding women to investigate the effect of inhala-
tion aromatherapy on the sexual satisfaction of breast-
feeding women. The participants were allocated to three
groups of Citrus aurantium (n=60), Lavender (n=60),
and control (n=60) groups. Two intervention groups
received 2 drops of essential oil, twice a day, for 40 days
as inhalation while the control group received almond oil
in the same. The findings showed that after the 40 days
of intervention, the mean score of sexual satisfaction was
significantly higher in the Citrus aurantium and Laven-
der groups compared with the control group (59.3+11.7,
59.3£11.6 vs. 52.02%£11.5, p<0.001). Based on their
results, the aroma of Citrus aurantium and Lavender
essence could significantly improve the sexual satisfac-
tion of breastfeeding women [38]., which was consis-
tent with the results of the present study. However, in
the present study, the participants were postmenopausal
women who used Salvia officinalis essential oil.

The results of another trial aimed at determining the
effect of combined aromatherapy on sexual function
showed the effectiveness of this method. However, it had
no effect on dyspareunia and sexual satisfaction [39],
which can be attributed to other factors such as sexual
knowledge and psychological factors, since the sexual
function of postmenopausal women is affected by an
amalgam of factors.

The results of Nikjou et al’s (2018) study showed that
lavender inhalation for 20 min twice a day for 12 weeks
improved libido among postmenopausal women with
complaints of hot flashes [15], which is consistent with
the results of the present study. However, the participants
in the present study did not have any mental or physical
diseases and inhaled 2 drops of Salvia officinalis essential
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oil twice a day for 5 consecutive days a week which con-
tinued for 6 weeks.

The first of the limitations of this study was that despite
the training on how to use aromatherapy and the weekly
follow-up by telephone, it is possible that the study sub-
jects received different doses of the inhaler. The second
of the limitations of this study was that data collection
was based solely on participants’ own reports, and the
researchers did not use other sources of data such as
observation. The third limitation was that we did not
assess the causes and duration of sexual dysfunction
since these could affect women’s sexual function and sat-
isfaction. Furthermore, we only studied the short-term
effects of aromatherapy. On the other hand, this study is
worthwhile in that it is the first to evaluate the effect of
Salvia officinalis scent on the sexual function and satis-
faction of postmenopausal women. Also, random alloca-
tion and concealment of allocation of subjects to prevent
selection bias and using a blind method to reduce the risk
of bias during data collection were other strengths of the
study.

Conclusion

Based on the results of the present study, aromatherapy
with Salvia officinalis improves the sexual function and
satisfaction of postmenopausal women and does not have
any side effects. When providing counseling services to
menopausal women to alleviate their sexual problems,
health care providers should be aware of the benefits of
Salvia officinalis in reducing sexual dysfunction and rec-
ommend using it. However, more clinical trials with lon-
ger follow-up periods on participants with physical and
mental illnesses are needed to confirm these findings.

Abbreviations

CAM  complementary and alternative medicine
RCT randomized controlled clinical trial

FSFI Female sexual function index

Acknowledgements
The authors would like to thank all the participants in this study.

Authors’ contributions

F.Sh: conception and design, data collection, data interpretation, manuscript
preparation, and critical revision of the paper. S.H: conception and design, and
critical revision of the paper. FH: data analysis and interpretation, and critical
revision of the paper. The authors read and approved the final manuscript.

Data Availability
The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
This study was approved by the Ethics Committee of Kermanshah University
of Medical Sciences (Ref. ID: IRKUMS.REC.1399.446). In addition, we registered



Heydarpour et al. BMC Women's Health (2023) 23:442

this study in the Iranian Registry of Clinical Trials; https://en.irct.ir/user/
trial/50212/view (ID IRCT20160427027633N6), registered on 12/08/2020.

All participants were fully briefed on the study objectives and procedures,

and signed a written informed consent form. They were assured that their
information would remain confidential and that they could withdraw from the
study at any stage of the research. The study was conducted in accordance
with the Declaration of Helsinki and subsequent.

Consent for publication
Not applicable.

Disclosure statement
The authors have no conflicts of interest to disclose.

Financial support

This article is the result of a research project with number 990550, which was
financially supported by Kermanshah University of Medical Sciences (KUMS)
inlran.

Received: 29 April 2023 / Accepted: 16 August 2023
Published online: 23 August 2023

References

1. Hatami M, Tajik AA, Hasani KZahrakarJ. The effectiveness of problem-solving
oriented sex therapy based on the islamic approach for couple’s sexual
problems (feasibility study, compilation of conceptual model and initial
therapeutic outcomes). Women Stud. 2018;9(23):37-71.

2. Mohamadi'S, Ozgoli G, Alizadeh S, Borumandnia N, Masjedi A, Arani. The
effect of modification of dysfunctional sexual beliefs on promotion of quality
of pregnant women sexual life in Besat hospital. Res Med. 2017;3:41.

3. Golzareh P, Rahimi R, Rahimikian F, Bekhradi R, Mehran A. The effect of fennel
oral capsules on physical symptoms caused by menopause in women. Iran J
Obstet Gynecol Infertility. 2017;20(9):41-8.

4. Nazarpour S, Simbar M. Factors affecting sexual function in menopause: a
review article. Taiwan J Obstet Gynecol. 2016;55(4):480-7.

5. SalehiK, Ehsanpour S, Zolfaghari B, Salehi Z, Honargoo M. Effect of red clover
Isoflavones extract on menopausal symptoms. J Gorgan Univ Med Sci.
2013;15(2):21-8.

6. ImE-O,Young K, Chee E, Chee W. A cluster analysis on midlife women's sleep-
related symptoms: racial/ethnic differences. Menopause. 2015;22(11):1182.

7. BahriN, Pourali L, Esmaeeli H. Application of various menopausal symp-
toms treatment options and its related factors, Gonabad-2016. 1JOGI.
2016;19(26):1-8.

8. Berek JS. Berek & Novak’s gynecology. Lippincott Williams & Wilkins; 2019.

9. Palacios S, Nappi R, Bruyniks N, Particco M. Panay. The european Vulvovaginal
Epidemiological Survey (EVES): prevalence, symptoms and impact of vulvo-
vaginal atrophy of menopause. Climacteric. 2018;21(3):286-91.

10.  Morad M. Qualitative evaluation of sexual function in postmenopausal
women. Rooyesh. 2022;10(10):173-82.

11, Avis NE, Colvin A, Karlamangla AS, Crawford S, Hess R, Waetjen LE, et al.
Change in sexual functioning over the menopause transition: results
from the study of women’s health across the nation (SWAN). Menopause.
2017;24(4):379.

12. Santoro N, Worsley R, Miller KK, Parish SJ. Davis. Role of estrogens and
estrogen-like compounds in female sexual function and dysfunction. J Sex
Med. 2016;13(3):305-16.

13. Simon J, Davis S, Althof S, Chedraui P, Clayton A, Kingsberg S, et al. Sexual
well-being after menopause: an international menopause society white
paper. Climacteric. 2018;21(5):415-27.

14.  Karimi FZ, Pourali L, Hasanzadeh E, Nosrati SF, Pouresmaeili N. Abdol-
lahi. Sexual dysfunction in Postmenopausal Women. Acta Medica Iranica.
2021,59(12):720.

15. Nikjou R, Kazemzadeh R, Asadzadeh F, Fathi R, Mostafazadeh F. The effect of
lavender aromatherapy on the symptoms of menopause. J Natl Med Associa-
tion. 2018;110(3):265-9.

16.  Anjaneyulu K, Rai KS, Rajesh T, Nagamma T, Bhat KM. Therapeutic efficacy of
fenugreek extract or/and choline with docosahexaenoic acid in attenuating

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Page 8 of 9

learning and memory deficits in ovariectomized rats. J Krishna Inst Med Sci.
2018;7(2):10-20.

Salehi-Pourmehr H, Ostadrahimi A, Ebrahimpour-Mirzarezaei M, Farshbaf-
Khalil A. Does aromatherapy with lavender affect physical and psychological
symptoms of menopausal women? A systematic review and meta-analysis.
Complement Ther Clin Pract. 2020,39:101150.

Farrar AJ, Farrar FC. Clinical aromatherapy. Nurs Clin. 2020;55(4):489-504.
Ceccarellil, Bioletti L, Peparini S, Solomita E, Ricci C, Casini |, Miceli E. AM.
Aloisi. Estrogens and phytoestrogens in body functions. Neurosci Biobehav
Rev. 2022;1(132):648-63.

Jambor T, Arvay J, Ivanisova E, Tvrda E, Kovacik A, Greifova H, Lukac N. Inves-
tigation of the properties and effects of Salvia Officinalis L. on the viability,
steroidogenesis and reactive oxygen species (ROS) production in TM3 leydig
cells in vitro. Physiol Res. 2020,69(4):661.

Poulios E, Giaginis C, Vasios GK. Current state of the art on the antioxidant
activity of sage (Salvia spp.) and its bioactive components. Planta Med.
2020;86(04):224-38.

Malakouti J, Farshbaf Khalili A, Asghari Jafarabadi M, Jabbari F. Effect of com-
bined inhaler aromatherapy on sexual function in postmenopausal women:
arandomized controlled trial. IJOGI. 2016;19(12):9-15.

Bakhtiari S, Paki S, Baradaranfard F, Mosleh S, Jokar M. Effect of lavender
aromatherapy through inhalation on quality of life among postmenopausal
women covered by a governmental health center in Isfahan, Iran: a single-
blind clinical trial. Complement Ther Clin Pract. 2019;34:46-50.

Khadivzadeh T, Najafi MN, Ghazanfarpour M, Irani M, Dizavandi FR. Shariati.
Aromatherapy for sexual problems in menopausal women: a systematic
review and meta-analysis. IMM. 2018;24(1):56-61.

Zeidabadi A, Yazdanpanahi AZ, Dabbaghmanesh MH, Sasani MR, Emamg-
horeishi M, Akbarzadeh M. The effect of Salvia officinalis extract on symp-
toms of flushing, night sweat, sleep disorders, and score of forgetfulness in
postmenopausal women. J Family Med Prim Care. 2020;9(2):1086.

Dadfar F, Bamdad K. The effect of saliva officinalis extract on the meno-
pausal symptoms in postmenopausal women: an RCT. Int J Reprod Biomed.
2019;17(4):287.

Darsareh F, Taavoni S, Joolaee S, Haghani H. Effect of aromatherapy massage
on menopausal symptoms: a randomized placebo-controlled clinical trial.
Menopause. 2012;19(9):995-9.

Samadi Z, Jannati Y, Hamidia A, Mohammadpour RA, Hesamzadeh A. The
effect of aromatherapy with lavender essential oil on sleep quality in patients
with major depression. JNMS. 2021;8(2):67.

Rosen CB, Heiman J, Leiblum S, Meston C, Shabsigh R, Ferguson D,
D'Agostino R. The female sexual function index (FSFI): a multidimensional
self-report instrument for the assessment of female sexual function. J Sex
Marital Ther. 2000;26(2):191-208.

Wiegel M, Meston C, Rosen R. The female sexual function index (FSFI):
cross-validation and development of clinical cutoff scores. J Sex Marital Ther.
2005;31(1):1-20.

Mahammadi KH, Heydari M, Faghihzadeh S. The female sexual function index
(FSFI): validation of the iranian version. Paysh. 2008;7(3):269-78.

Salehi F. The development and validation of marital satisfaction questionnaire
on a sample of students of Ferdowsi University. 1999.

Golmakani N, Dormohammadi M, Mazloum SR. Survey of sexual satisfaction
and marital satisfaction during postpartum at primiparous women referred
to health care centers of Mashhad. Iran IJOGI. 2013;16(55):7-13.

Tiran D, Chummun H. Complementary therapies to reduce physiological
stress in pregnancy. Complement Ther Nurs Midwifery. 2004;10(3):162-7.
Niazi A, Moradi M. Sexual satisfaction and function in postmenopausal
women treated with herbal medicines: a review of clinical trials, Evid. Based
Care J.2019,9(2):7-16.

Elkomy MM, Elsaid FG. Anti-osteoporotic effect of medical herbs and calcium
supplementation on ovariectomized rats. j basic appl zool. 2015,72:81-8.
Rahte S, Evans R, Eugster P, Marcourt L, Wolfender J, Kortenkamp A, et al.
Salvia officinalis for menopausal hot flushes: towards determination of
mechanism of activity and active principles. Planta Med. 2013;79(13):108.
Sharifipour F, Heydarpour S. and N. Salari.Comparison of aromatherapy

with Citrus aurantium and lavender on sexual satisfaction in Breastfeeding
Women: a Randomized Controlled Trial.Breastfeeding Medicine (2023) 23-9.
Malakouti J, Jabbari F, Jafarabadi M, Javadzadeh Y, Khalili A. The impact of
ginkgo biloba tablet and aromatherapy inhaler combination on sexual func-
tion in females during postmenopausal period: a double-blind randomized
controlled trial. Int J Womens Health Reprod Sci. 2017;5:129-36.


https://en.irct.ir/user/trial/50212/view
https://en.irct.ir/user/trial/50212/view

Heydarpour et al. BMC Women's Health (2023) 23:442 Page 9 of 9

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Effect of Salvia officinalis scent on postmenopausal women’s sexual function and satisfaction: a randomized controlled trial
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design and participants
	﻿Sample size calculation
	﻿Sampling and random allocation method
	﻿Aromatherapy intervention
	﻿Data collection tools
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿References


