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ABSTRACT
Most menopausal women experience menopausal symptoms. These symptoms negatively affect their health and
quality of life. This study aimed to assess the effects of lavender aromatherapy on menopausal symptoms. This was a
single-blind parallel randomized placebo-controlled clinical trial. A random sample of seventy women was recruited in
February–July, 2017, from NavvabSafavi healthcare center, Isfahan, Iran. Women were randomly allocated to
intervention and placebo groups. The setting of the study was NavvabSafavi healthcare center, a leading center of
healthcare delivery in Isfahan, Iran. Recruited women were randomly allocated to receive either 2% lavender
aromatherapy (the intervention group) or placebo aromatherapy with distilled water (the placebo group). They were
provided with containers of either 2% lavender essential oil or distilled water and were trained to apply two drops of
the provided liquid ona piece of paper towel and attach the towel to their collar twenty minutes before nighttime
sleep for four whole weeks. Two research assistants used Kupperman Menopausal Index to assess menopausal
symptoms before and one, two, three, and four weeks after the onset of the intervention. They completed the index
through interviewing participants. Menopausal symptoms in both intervention and placebo groups significantly
decreased during the study (P < 0.05), but the decrease in the intervention group was significantly greater than the
placebo group (P < 0.05). Moreover, the menopausal symptoms in the intervention group were significantly lower
than the placebo group at the second to the fifth measurement time points (P < 0.05). Lavender aromatherapy is
effective in significantly alleviating menopausal symptoms and thereby, can improve menopausal women’s health and
well-being.
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INTRODUCTION
Menopause is a physiological stage in women’s life,
during which ovaries stop producing estrogen. It is
characterized by the permanent cessation of
menstrual cycle for at least one whole year without
any underlying pathologic cause. The age of
menopause is 42–58, with a median of fifty in the
world (1) and 47.8 in Iran (2). Currently, due to
increased life expectancy, most women spend
around one third of their lives after menopause
(2).Menopausal women experience a wide variety of
physical and mental changes and problems
including genitourinary problems (such as
incontinence), hot flushes, sweating, sleep disorders,
fatigue, palpation, vertigo, irritability, and depression
(3, 4). Around 60%–68% of women experience these
problems at the very beginning of their menopause.
In 9% of cases, symptoms are so severe that can

affect quality of life(4). Menopausal symptoms can
also affect physical, mental, and emotional health,
social functioning, and family relationships (5).
Hormone replacement therapy is the most common
treatment for menopausal symptoms. It is effective in
managing 70%–80% of the symptoms (6). However,
it is associated with potential side effects such as the
high risks of breast cancer, thrombophlebitis,
hypertension, and vaginal bleeding; thus, most
women are reluctant to use it(7). Accordingly, the use
of non-hormonal therapies for the management of
menopause symptoms has increased in the last
decade. These therapies include nutritional therapies,
physical exercise, relaxation, herbal medicines, and
aromatherapy (8). The World Health Organization
noted that complementary and alternative therapies
can be potentially effective for managing
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menopausal symptoms (9).Aromatherapy is a
complementary and alternative therapy which has
been used to improve women’s health for many
years (10). Lavender is among the herbs used for
aromatherapy. Lavender essential oil contains
linalool, linalyl acetate, tannin, flavonoids, and has
antimicrobial, antifungal, antibiotic, and
antidepressant effects (6). Lavender has been widely
used for labor and postpartum pain (10),
dysmenorrhea(11), postpartum depression and
anxiety (12), fistula puncture pain among
hemodialysis patients (13), and sleep disorders (14).

However, some studies have reported its
ineffectiveness (15, 16).
To the best of our knowledge, there is limited
information about the effectiveness of lavender
aromatherapy in managing menopausal symptoms
(17). Therefore, this study was conducted to assess
the effects of lavender aromatherapy on menopausal
symptoms.

Methods
Design
This was a single-blind parallel randomized placebo-
controlled clinical trial.

Figure 1. The flow of participants in the study

Participants
The study was conducted on menopausal women
who referred to NavvabSafavi healthcare center,
Isfahan, Iran. This center is the leading center of
healthcare service delivery to a large number of
women in Isfahan. Inclusion criteria were an
agreement for participation, an age of 45 or more,
no menstrual cycle in the past twelve months,
experiencing menopause 1–5 years age, high
general health status as approved by a general
physician, no history of sensitivity to herbal products,
no use of hormone replacement therapy in the past
six months, no marital conflict, no serious stress in
the past six months, no olfactory disorder, and no
affliction by chronic cardiac, renal, respiratory, and
dermatologic illnesses and diabetes mellitus. Women
were excluded if they showed sensitivity to lavender,
experienced its side effects, were reluctant to stay in

the study, experienced severe stress or an abrupt
mental disorder, or failed to use lavender
aromatherapy for three nights during the
intervention. Sample size was determined using the
sample size calculation formula for detecting a
significant difference between two means of
menopausal symptoms. Therefore, with a confidence
level of 95%, a power of 80%, and a significant
mean difference of at least 0.7 of standard deviation,
it was determined that 31 women were needed for
each group. Yet, considering an attrition rate of 10%,
35 women were recruited to each group—seventy in
total.Sampling was done through simple random
sampling. Initially, a numbered list was created of all
102 eligible women who had referred for periodical
health assessments to the study setting in February–
July, 2017. Then, numbers 1–102 were written on
separate small cards and the cards were placed in a

Assessed for eligibility: n = 102)

Excluded (n = 32)
- Not meeting inclusion criteria (n = 23)
- Declined to participate (n = 8)
- Other reasons (n = 1)

Randomized: n = 70

Allocation

Allocated to intervention: n = 35
□  Received lavender aromatherapy: n = 35
□  No received aromatherapy: n = 0

Allocated to placebo: n = 35
♦ Received placebo: n = 35
♦ No received placebo: n = 0

Follow Up

Lost to follow-up (discharged): n = 1
Discontinued intervention (lack of cooperation): n = 2Lost to follow-up (discharged): n = 2

Discontinued intervention (lavender intolerance): n = 2

Analysis
s

Analyzed:  n = 31
♦ Excluded from analysis: n = 0

Analyzed: n = 31
♦ Excluded from analysis: n = 0
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box. The box was shaken and a card was randomly
drawn out. This action was repeated until seventy

women were recruited.

Figure 2. The variations of the total mean score of menopausal symptoms in both groups across the five
measurement time points

Table 1. Between-group comparisons in terms of participants’ personal characteristics

Groups
Characteristics

Interventi
on Placebo Statistical

test results
Mean±SD Mean±SD

Menopause age (Years) 51.8±4.6 50.5±2.8 t = 33.1
P = 0.19

Time passed from menopause
(Years) 3.4±1.7 3.3±1.3 t = 0.25

P = 0.80

Number of children 2.5±2 2.9±1.4 t = 0.88
P = 0.38

Height (Centimeters) 161±7.2 159.5 ±1.6 t = 0.87
P = 0.39

Weight (Kilograms) 70.7±10 70.2±9.6 t = 0.20
P = 0.84

Body mass index 27.3±3.9 27.5±3.1 t = 0.21
P = 0.83

Marital status
Single

Married
Widowed

N (%) N (%)
χ2 = 4.31
P = 0.12

(3.2)1
(90.3)28

2(6.5)

0
31(100)

0
Employment status

Housewife
Employee

(80.6)25
6(19.4)

29(93.5)
2(6.5)

P = 0.13

Educational status
Illiterate

Primary school
Guidance school

Diploma
University

3(9.7)
(35.5)11
4(12.9)
9(29)

4(12.9)

1(3.2)
13(41.9)
7(22.6)
8(25.8)
2(6.5)

Z = 0.27
P = 0.78

Group assignment
Recruited women were randomly allocated to
intervention and placebo groups as follows. Initially,
two sets of 35 glass containers were produced,
anonymized, and coded with A and B labels by Barij
Essence Company, Kashan, Iran. One set contained
distilled water and the other contained 2% lavender
essential oil. All containers were the same in size and

appearance. Then, the codes on the containers were
written on separate small papers and all papers were
placed in a container and the container was well
shaken. After that, one paper was randomly drawn
out from the container for each recruited woman.
Based on the code on the paper, the corresponding
glass container of lavender or placebo was provided
to the intended woman.

5
7
9

11
13
15
17
19
21

Before Intervention First Week Secend Week Third Week After Intervention
Intervention Group Placebo Group



Soheila et al / The effects of lavender aromatherapy on menopausal symptoms

185| International Journal of Pharmaceutical Research | October- December 2018 | Vol 10 | Issue 4

Blinding
This was a single-blind trial. The two research
assistants who interviewed participants and collected
study data were blind to group assignment. The
contents of the containers were known only to the
manufacturing company. The containers were tightly
sealed by the company and thus, they were odorless.
The company informed us about the contents of the
containers only after data analysis.
Intervention
Women in the intervention and the placebo groups
received inhalation aromatherapy with respectively
2% lavender essential oil (Barij Essence Company,
Kashan, Iran) and distilled water. Initially, we
provided each woman with a glass container which
contained either 2% lavender essential oil or distilled
water and trained her to apply two drops of the
provided liquid on a piece of 1015-centimeter
paper towel and attach the towel to her collar twenty
centimeters away from her nose for twenty minutes
(15). All participants were asked to do this procedure
twenty minutes per night before sleep for four whole
weeks. Participants were blind to the contents of the
containers.
Instrument and data collection
The primary outcome was menopausal symptoms
which were assessed via the Kupperman Menopausal
Index (KMI). KMI assesses the occurrence and the
severity of eleven most prevalent menopausal
symptoms, namely hot flushes and sweating,
paresthesia and formication, insomnia, nervousness,
depression, vertigo, fatigue, myalgia and arthralgia,
headache, palpitation, and memory impairment.
Each symptom is assessed on a four-point scale on

which 0 stands for “Asymptomatic”, 1 for “Mild”, 2
for “Moderate”, and 3 for “Severe”. The score of hot
flushes and sweating is multiplied by 4, the scores of
paresthesia and formication, insomnia, and
nervousness are multiplied by 2, and other scores
are multiplied by 1. The possible total score of KMI
can range from 0 to 51. An earlier study in Iran
reported that the Persian KMI is a valid and reliable
tool(4). Either of the two research assistants
completed KMI for each participant at five
measurement time points, i.e. before and one, two,
three, and four weeks after the onset of the
intervention. Besides KMI, a questionnaire was used
to collect data on participants’ personal
characteristics, namely weight, height, body mass
index, menopause age, time passed from
menopause, number of children, marital status,
employment status, and educational status.
Ethical considerations
This article sprang from a research project approved
in August 7, 2016, by the Women’s Health Research
Center of Isfahan Faculty of Nursing and Midwifery,
Isfahan, Iran (with the code of 2950055). The Ethics
Committee of Isfahan University of Medical Sciences,
Isfahan, Iran, also approved the study (approval
code: 1395.2.055). The study was also registered in
the Iranian Registry of Clinical Trials (with the code of
IRCT2017081535706N1). Information about the
study was  provided to all participants and their
questions were answered. Finally, informed consents
were obtained from them before the study
intervention.

Table 2. Between-group comparisons in terms of participants’ menopausal symptoms at different
measurement time points

Group
Time

Interventi
on Placebo P value

(Independent-
sample t test)Mean±SD Mean±SD

Before 20±4.3 19.7±3.8 t=0.25
P= 0.80

First week 15.6±4.8 18.2±4.02 t=2.29
P=0.02

Second week 13±5.1 16.5±4.8 t=2.80
P=0.007

Third week 9.1±4.7 15.4±5.5 t=4.90
P<0.001

After intervention 6.9±4.9 15.1±5.6 t=6.06
P<0.001

Repeated measures
analysis of variance

(Time effect)

F 68.18 6.49

P <0.001 0.001

Statistical data analysis
All statistical analyses were performed via the SPSS
software (v. 16.0) at a significance level of less than
0.05. The measures of descriptive statistics (such as
mean and standard deviation) were used for data
presentation. Moreover, the repeated measures

analysis of variance, the independent-sample t, the
Chi-square, the Mann-Whitney U, the Fisher exact,
and the least significant difference post hoc tests
were used for data analysis.
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Findings
In total, 35 women were recruited to each group.
Four women were excluded from the placebo group
due to their voluntary withdrawal and four were
excluded from the intervention group due to their
intolerance to lavender (two women) and failure to
perform aromatherapy procedure for more than
three nights (two women). Thus, 31 women in each
group completed the study (Diagram 1).The means
of menopause age in the intervention and the
placebo groups were 51.8±4.6 and 50.5±2.8,
respectively. Most participants in these groups were
married (90.3% vs. 100%) and housewives (80.6%
vs. 93.5%). The results of the independent-sample t,
the Chi-square, the Mann-Whitney U, and the Fisher
exact tests illustrated no significant differences
between the groups respecting participants’ personal
characteristics (P > 0.05: Table 1).The independent-
sample t test showed that there was no significant
difference between the groups regarding the pretest
total mean score of menopausal symptoms (P >
0.05). However, at all other measurement time
points, the total mean score of menopausal

symptoms in the intervention group was significantly
less than the placebo group (P < 0.05). The
repeated measures analysis of variance also
revealed significant decreases in the mean scores of
menopausal symptoms in both groups across the five
measurement time points (P < 0.05), even though
the decreases in the intervention group were greater
than the placebo group (P < 0.05). The least
significant difference post hoc test showed significant
differences between all measurement time points in
both groups (P < 0.05), except for the difference
between the fourth and the fifth time points in the
placebo group (P > 0.05; Table 2; Figure 2). These
findings denote the significant effects of both time
and group. The results of the independent-sample t
test also indicated no significant between-group
differences respecting the pretest mean scores of the
eleven menopausal symptoms (P > 0.05). However,
after the intervention, the mean scores of all eleven
menopausal symptoms in the intervention group
were significantly lower than the placebo group (P <
0.05: Table 3).

Table 3. Between-group comparisons in terms of the eleven menopausal symptoms
The results of the

independent-sample t
test

PlaceboInterventi
on

Group

Time

Menopausal
symptoms

PtMean±SDMean±SD
0.301.112.45±0.792.22±0.95BeforeHot Flushes and

Sweating 0.0005.021.96±1.040.77±0.80After

0.231.202.12±0.921.83±0.96BeforeParesthesia and
formication 0.0004.231.80±1.130.74±0.81After

0.101.642±1.732.35±0.95Before
Insomnia

0.0006.301.41±0.620.38±0.66After
0.171.361.77±0.922.09±0.94BeforeNervousness

0.0052.911.12±0.760.51±0.88After
0.880.141.74±0.771.70±0.93Before

Depression 0.0052.881.06±0.850.51±0.62After
0.520.631.29±0.731.16±0.86Before

Vertigo 0.0072.811.06±0.850.48±0.76After
0.370.92±0.602.19±0.79Before

Fatigue 0.012.601.41±0.620.87±0.99After
0.131.521.80±0.702.09±0.78BeforeMyalgia and

arthralgia 0.0003.691.54±0.620.90±0.74After
0.880.141.58±0.711.54±0.96Before

Headache
0.0006.601.38±0.710.32±0.54After
0.141.491.38±0.761.06±0.92Before

Palpitation 0.0003.751.06±0.770.41±0.56After
0.141.481.51±0.761.22±0.84BeforeMemory

impairment 0.0004.191.19±0.740.48±0.56After
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Discussion
The aim of this study was to assess the effects of
lavender aromatherapy on menopausal symptoms.
Study findings indicated that the total mean score of
menopausal symptoms at the end of the first,
second, third, and fourth weeks of the intervention
among women who received lavender aromatherapy
for one whole month was significantly lower than
their counterparts in the placebo group. Moreover,
the total mean score of menopausal symptoms
decreased significantly in both groups across all
measurement time points except for the fourth–fifth
points in the placebo group. It is noteworthy that the
decrease in the intervention group was significantly
greater than the placebo group. The significant
decrease in the mean score of menopausal
symptoms in the placebo group can be attributed to
the psychological effects of the placebo.Study
findings also indicated that 2% lavender
aromatherapy significantly alleviated menopausal
symptoms such as hot flushes, sweating, palpitation,
fatigue, insomnia, depression, headache, myalgia
and arthralgia, paresthesia and formication, and
memory impairment. These effects can be attributed
to the effectiveness of lavender essential oil in
decreasing stress hormones and stimulating beta-
endorphin production(18). In line with our findings,
previous studies showed that twenty-minute lavender
aromatherapy twice weekly for twelve successive
weeks significantly improved menopausal symptoms
such as hot flushes (6), vasomotor symptoms,
anxiety, depression, decreased libido (17), and
insomnia (19).Studies into aromatherapy massage
also showed the effectiveness of this type of
aromatherapy in reducing menopausal symptoms
(20) and pain associated with knee osteoarthritis
(21). In contradiction to our findings, an earlier study
showed that ten-minute aromatherapy with 5%
lavender thrice weekly for four weeks had no
significant effects on fatigue among hemodialysis
patients (13). Another study also showed that
although aromatherapy significantly reduced pain
associated with knee osteoarthritis, its effects
disappeared four weeks after the intervention. These
contradictions can be due to different factors such as
the differences in aromatherapy protocols and
samples in the studies. Therefore, more studies are
needed to assess the effects of lavender
aromatherapy on menopausal symptoms in longer
periods of time.

Conclusion
This study concludes that aromatherapy with 2%
lavender can significantly alleviate physical and
mental menopausal symptoms and thereby, can
improve menopausal women’s health and well-
being. Lavender aromatherapy is safe, non-invasive,
and easy-to-use and hence, nurses, physicians, and
other healthcare professionals can consider it as a
good option for the management of menopausal

symptoms. Further studies are recommended for
assessing the long-term effects of lavender
aromatherapy as well as the effects of aromatherapy
with other aromas on menopausal symptoms.

Limitations
One limitation of the study was the self-administered
nature of aromatherapy in that participants received
aromatherapy without our direct supervision.
Moreover, as lavender essential oil is an aromatic
oil, participants in the intervention group might have
found that they were receiving lavender
aromatherapy.
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