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Introduction
Menopause is a natural, important, and 
emotionally effective point in a woman’s 
life, and it occurs on average between 
the ages of 48 and 52.[1] Following the 
decrease in ovarian function and estrogen 
during menopause, numerous symptoms 
occur, including vasomotor instability, 
genital atrophy, painful intercourse, itching, 
urinary incontinence, mood disorders, 
and cardiovascular and osteoporosis 
symptoms.[2] The severity of these symptoms 
varies at different stages of menopause 
and with differences in the personality of 
women. Hormonal treatment,[3] supplement 
therapy,[4] and psychotherapy[5] are some of 
the methods suggested to decrease problems 
during menopause. Hormone therapy is 
not recommended to everyone due to the 
increased risk of cancer, stroke, heart 
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Abstract
Background: Using natural oral supplements is one of the methods of complementary medicine 
that has been widely welcomed in the last decade Since studies have reported contradictory 
results for effectiveness of herbal medicines during menopause and no other more effective herbal 
medicine has been suggested yet, the researchers of this study decided to compare the fennel 
and Evening Primrose Oil  (EPO) and their effect on menopause problems and sex hormones. 
Materials and Methods: The present study was a triple‑blinded, controlled clinical trial with 125 
participants randomly assigned to. An intervention group received fennel, another intervention 
group received evening primrose oil, and the placebo group received placebo twice daily for 
8  weeks. Pre‑intervention and post‑intervention results were obtained using hormonal assay 
and the Menopause Rating Scale (MRS). Results: In this study, the mean follicle‑stimulating 
hormone  (FSH) and estradiol levels changed significantly in the fennel and EPO groups compared 
to placebo  (p  <  0.001). The difference in the mean FSH score between the fennel group and EPO 
group was not significant  (p  =  0.304), but the difference in the mean estradiol level between 
these groups was significant  (p  =  0.043). Moreover, there was a significant difference in the mean 
MRS score between the intervention groups before the intervention  (p  <  0.05). However, the 
difference in the mean MRS score between the fennel and EPO groups was not significant after the 
intervention  (p  =  0.322). Conclusions: Consumption of fennel and EPO can significantly change 
FSH, estradiol, and psychological menopausal symptoms in postmenopausal women.
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attack, and thromboembolism; therefore, 
only 20% of postmenopausal women use 
hormone therapy.[3] Using natural oral 
supplements is one of the complementary 
therapies that has been widely welcomed 
in the last decade and can be suggested 
as an alternative treatment. There have 
been many studies on the effectiveness of 
supplement therapy in reducing menopausal 
symptoms,[6‑8] but the data are still limited 
and non‑conclusive. The efficacy of a 
few supplements such as black cohosh 
in reducing menopause problems has 
been demonstrated in previous studies.[9] 
However, some herbal supplements such as 
fennel  (Foeniculum vulgare) and Evening 
Primrose Oil (EPO) are still being studied, 
and scientists have not reached a consensus 
on them.[10,11]
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Fennel, a type of herb of the apiaceae family, is regarded as 
a phytoestrogen; 3 classes of phytoestrogens  (isoflavones, 
coumestans, and lignans) are found at high concentrations 
in fennel.[12] Phytoestrogens bind ER  (α and β) and act as 
an antagonist or agonist of estrogen.

During menopause, when estrogen levels are low in the 
woman body, phytoestrogens exert their estrogenic effects 
more strongly.[13] The use of fennel in the diet has been 
approved by the FDA since 1965, and in 1970, fennel 
was included in the list of fruits and vegetables without 
any restrictions on consumption.[14] The main ingredient 
of EPO is Gamolenic acid; this fatty acid authorizes 
the synthesis of anti‑inflammatory substances such as 
15‑hydroxy‑eicosatrienoic acid and prostaglandin E. 
Prostaglandins function as central neurotransmitters and 
influence the hypothalamic pituitary axis,[15] and EPO is 
thought to help counter menopausal hormonal changes by 
increasing the production of prostaglandins.[16]

There is a theory that herbal therapy, such as hormone 
therapy, can affect sex hormones such as estradiol, and 
ultimately, reduce the severity of menopausal symptoms.[17] 
Evaluation of menopause symptoms after herbal therapy 
using a questionnaire is one method for the determination 
of herbal effectiveness. The menopause rating 
scale  (MRS)[18] can be utilized to monitor the progress of 
menopausal symptoms.[7] Even though some studies have 
been performed on the effectiveness of fennel[10] and EPO[11] 
on menopause symptoms, hormonal changes have not been 
measured during the use of herbs in menopausal women 
by researchers so far due to its high laboratory costs. The 
studies of hormonal changes show the controversy over 
the effectiveness of herbal medicines during menopause. 
Moreover, contradictory results have been reported for the 
effectiveness of herbal medicines during menopause and no 
other more effective herbal medicine has been suggested 
yet. Thus, the researchers of this study decided to compare 
these two herbal medicines  (Fennel and Evening primrose 
oil) and determine their effect on menopause symptoms 
and sex hormones.

Materials and Methods
The present study was a triple‑blinded randomized 
controlled trial  (IRCT20160404027207N2). Menopausal 
women of 45‑60  years of age, who were married, their 
menses had ceased for at least 1  year, had no specific 
disease, did not take any medication, had no sensitivity 
to honey, had no addiction, were not using sedation 
techniques, and referred to health clinics affiliated to Shiraz 
University of Medical Sciences, Iran, from May‑2020 to 
November‑2020, were included in this study. Women who 
did not take the medication for more than 6 consecutive 
days or started taking another drug, were diagnosis with 
psychotic disorders, or started a special diet were excluded 
from the study. Individuals who met the inclusion criteria 
and were willing to participate in the research were included 

in the researcher’s list after signing a written consent form. 
The participants were assured that their information would 
be kept confidential and that they could leave the study at 
any stage of the research if they wished or did not need 
further treatment. In the simple random sequences step, a 
table of random numbers was used and each participant 
was given a unique identifier. In the next step, through 
random allocation concealment, drug boxes of identical 
shape and format containing herbal medicines or placebo 
were randomly coded and numbered. All participants and 
investigators were blinded to the capsule contents. After 
2 months of intervention, the contents of the capsules given 
to each group were revealed by the pharmacist. After the 
study was completed, the researchers received information 
about the numbers and the content of each box.

Fennel, EPO, and placebo were placed inside the same 
color capsules and were coded by the Barij Essence 
Pharmaceutical Company, Kashan, and Iran. The method 
of consumption of capsules in all groups was 2 capsules 
daily  (morning and night), 12 hours after meals for 
8  weeks. The major components of fennel essential oils 
included trans‑anethole, fenchone, and estragole  (methyl 
chavicol). Foeniculum vulgare Mill essence was produced 
by distilling the fennel seeds with water vapor. For this 
study, pearl‑shaped pills  (30  mg) were formed from the 
essence. Fennel drug toxicity has been assessed in a 
past study and its safety has been reported.[19] Moreover, 
1000 mg soft capsules containing 70‑140 mg of Gamolenic 
Acid  (GLA) obtained from evening primrose  (Oenothera 
biennis) seeds with concentrations of 7‑14% were used in 
the present study. Numerous studies on EPO have found no 
toxicity.[20] The placebo contained 100 mg soy starch.

The main outcome was the results of hormonal 
assessment  [Follicle‑Stimulating Hormone  (FSH), and 
estradiol]. At the beginning and end of the study period, 
5cc venous blood sample was obtained from the studied 
population. Plasma was detached and maintained at  ‑20ºC 
until it was assayed using immunoassay kits  [Monobind 
Inc., Germany] according to the manufacturer’s instructions. 
The secondary outcome was questionnaire data that were 
collected at the start of the study and at the end of the 
study period. In this study, a demographic characteristics 
questionnaire and the MRS were used. The demographic 
characteristics questionnaire included questions about age, 
menarche age, menopause age, partner’s age, weight  (kg), 
and number of gravidity, parity, and children. The MRS 
is designed to assess menopause‑specific health‑related 
Quality of Life  (QoL) through measuring the severity of 
age/menopause‑related complaints by rating a profile of 
symptoms. The MRS scale contains 11 items (symptoms or 
complaints) in the 3 dimensions of physical, psychological, 
and urogenital. The items are scored on a scale ranging 
from 0  (no symptoms) to 4  (severe symptoms) based on 
the severity of the symptoms perceived by the woman 
completing the scale. The MRS has been validated to 
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measure menopausal symptoms in Iranian women with a 
Cronbach’s alpha of 0.931.[21]

The sample size was calculated based on similar 
previous studies[22] and provided that the ratio of 50% of 
severe menopausal symptoms  (P0  =  50%) is reduced to 
20% (P1 = 20%) after the intervention with 95% confidence 
internal  (CI)  (α =0.05) and power level of 80% (β =0.20), 
the sample size was determined to be 45 people in each 
group by predicting a 20% drop.

The analysis of data was accomplished in SPSS 
software  (version  16, SPSS Inc., Chicago, IL, USA). The 
quantitative variables are presented as mean  (SD) and the 
qualitative variables as frequency  (%). The Kolmogorov–
Smirnov test was used for assessing the normality of 
variables. ANOVA and ANCOVA were used to compare 
variable means, and ANCOVA was used to control for 
age, menopausal age, and body mass index  (BMI). The 
Benferoni, adjustment of multiple comparisons, was 
used for groups with significant post‑test changes. The 
significance of the pretest is not important; however, if it 
is significant, it confirms the used ANCOVA analysis, and 
the use of this test in this case becomes more valuable and 
important. The significance level was considered to be less 
than 0.05.

Ethical considerations

The study was approved by the Ethics and Research 
Committee of Jahrom University of Medical 
Sciences  (reference number: UMS.REC. 1396.136). 
Informed consents were obtained from all participants.

Results
In total, 125 participants aged 45‑60 years in 3 groups  (43 
in fennel group, 42 in primrose group, and 40 in placebo 
group) completed the study and 10 individuals dropped out 
in the follow‑up stage [Figure 1]. The demographic criteria 
with the highest prevalence were primary school (49.32%), 
unemployed  (85.36%), insufficient income  (42.62%), and 
natural childbirth history  (78.72%). The demographic 
criteria were not significantly different between the 3 
groups (p > 0.05) [Table 1].

The mean of FSH, estradiol, and MRS scores in the 
groups before and after the intervention is presented in 

Table  2. The study results showed that the mean FSH 
score in the fennel group decreased 14  IU/L compared to 
the placebo group  (p  =  0.00). In addition, the mean FSH 
score in the EPO group decreased 20  IU/L compared to 
the placebo group  (p  <  0.05). The mean estradiol score 
significantly increased  (33  pg/ml) in the fennel group 
and the EPO group  (25  pg/ml) compared to the placebo 
group  [Table 3]. Moreover, the mean estradiol score in the 
fennel group  (7  pg/ml) significantly increased compared 
to the EPO group. The difference in the mean FSH score 
between the fennel and EPO groups after the intervention 
was not significant.

The mean MRS score significantly decreased in the fennel 
and EPO groups compared to placebo  [Table  4], but 
this difference was only significant in the psychological 
dimension. The physical and urogenital dimensions did not 
change after the intervention. The difference in the mean 
MRS score between the fennel and EPO groups after the 
intervention was not significant.

Discussion
Based on this study, FSH level significantly decreased and 
estradiol level significantly increased in the Fennel and 
EPO groups  2  months after the intervention. In animal 
studies, use of fennel[23] and EPO[24] increased FSH and 
decreased luteinizing hormone in rats with Polycystic 
Ovary Syndrome (PCOS). Moreover, another animal 
study demonstrated that fennel extract enhanced the serum 
level of estrogen, progesterone, and prolactin[25] and EPO 
elevated prolactin, testosterone, and decreased gonadotropin 
levels.[26]

However, in a human study, the use of fennel for 
3  months did not change the FSH score in girls with 
PCOS.[27] In menopausal women, estradiol level increased 
after the use of fennel for 8  weeks, but this was not 
statistically significant.[28] Furthermore, the use of a 
phytoestrogen such as Cimicifuga racemosa in infertile 
women had positive effects on mid‑cycle estradiol level 
and pregnancy rate.[29] In some researches, Chinese Herbal 
Medicines have been recommended for decreasing FSH 
level before menopause and for preventing premature 
menopause.[30,31]

Given that the sex hormone balance changes before and 
after menopause, the effectiveness of herbal medicines, 
especially phytoestrogens, on hormonal changes should be 
different.[13] It appears that stimulation of estrogen receptors 
or mechanisms other than estrogen pathways  (antioxidant 
and anti‑inflammatory activities) may contribute to the 
beneficial impact of herbal therapy in women’s health.[32]

The present study results showed that the usage of fennel 
and EPO can decrease the MRS score, especially in the 
psychological dimension, after 8  weeks. In the same 
studies, the use of fennel for 8‑10 weeks reduced the MRS 
score in Iranian[33] and Indonesian menopausal women.[34] 

Table 1: Demographic characteristics of participants
Mean (SD*) Fennel EPO** Placebo p***
Age 54.41 (4.41) 52.85 (4.33) 53.35 (4.57) 0.257
Partner’s age 59.18 (6.38) 59.71 (7.25) 60.72 (6.52) 0.575
Menarche age 13.44 (2.33) 13.16 (1.76) 13.17 (2.02) 0.783
Gravidity 4.88 (2.43) 5.23 (2.51) 6.30 (6.63) 0.298
Parity 4.33 (1.93) 4.57 (1.97) 4.62 (1.91) 0.788
Weight 70.38 (9.28) 72.28 (11.4) 72.00 (12.07) 0.690

*SD: Standard Deviation, **EPO: Evening primirose oil, 
***P: ANOVA test
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One study has suggested that fennel consumption does not 
improve vaginal atrophy in postmenopausal women,[35] but 
another study reported beneficial impact on sexual function 
in postmenopausal women.[36]

Other studies showed that EPO affected psychological 
symptoms after 8  weeks,[37] and its combination with 
other herbal supplements after 4 weeks reduced headache, 
urinary incontinence, and dry vaginal problems.[38] 
However, one research reported that EPO has no benefits in 
treating hot flashes compared with placebo.[39] Menopause 
symptoms are correlated with reduced levels of sex 

hormones, but other symptoms such as sleep disturbance, 
fatigue, and anxiety are multifactorial symptoms. Although 
the cause of menopausal problems is a decrease in sex 
hormones, the severity of these problems is a multifactorial 
variable.[40] Sociodemographic characteristics, such as 
being unemployed or a housewife, lifestyle factors, 
attitudes toward menopause, marital relationship, and the 
psychological status, can affect the severity of menopause 
symptoms[41,42] during herbal treatment and can be 
considered as confounder factors in these studies.

The diet of menopausal women should be considered in 
future studies in the evaluation of herbal medicine, because 

Table 2: Comparison of mean (FSH), estradiol, and the (MRS) score between the groups before and after the 
intervention

FSH* Estradiol MRS**
Before 

Mean(SD) 
After 

Mean(SD)
Before 

Mean(SD) 
After 

Mean(SD)
Before 

Mean(SD) 
After 

Mean(SD)
Fennel 77.57(25.45) 59.51(37.08) 52.37(47.01) 74.03(21.42) 21.33(2.82) 17.96(3)
EPO*** 77.97(30.64) 54.23(32.01) 41.61(26.88) 66.26(34.45) 21.36(4.12) 18.84(3.27)
Placebo 74.47(33.48) 74.41(43.23) 43.23(21.24) 40.43(25.07) 20.39(3.29) 20.13(2.90)
p**** 0.846 0.019 0.292 0.003 0.877 0.010

*FSH: Follicle‑stimulating hormone, **MRS: Menopause Rating Scale, *** EPO: Evening primrose oil, ****ANCOVA test

Table 3: Pairwise comparisons of means (FSH) and estradiol levels between the groups after the intervention
FSH* Estradiol

Mean 
difference (SE)

95% Confidence Interval for 
Difference

p** Mean 
difference (SE)

95% Confidence Interval for 
Difference

p**

Lower bound Upper bound Lower bound Upper bound
Fennel vs. placebo ‑14.90 (3.24) ‑2.77 ‑7.02 <0.001 33.60 (3.101) 26.06 41.13 <0.001
EPO*** vs. placebo ‑20.18 (3.255) ‑8.08 ‑2.27 <0.001 25.83 (3.166) 18.14 33.59 <0.001
EPO vs. Fennel ‑5.28 (3.20) ‑3.04 2.49 0.30 ‑7.77 (3.130) ‑ 5.37 ‑0.17 0.043

Based on estimated marginal means. *FSH: Follicle‑stimulating hormone, **Adjustment for multiple comparisons: Bonferroni correction, 
***EPO: Evening Primrose Oil

Excluded (n = 11)

Assessed for eligibility
(n = 150)

Randomized (n = 139)

Allocated to placebo group (n = 43)
Received allocated intervention
(n = 43)

Allocated to Fennel group (n = 50)
Received allocated intervention
(n = 47)

Allocated to Evening Primrose
Oil (EPO)  group (n = 46)
Received allocated intervention
(n = 45)

Lost to follow-up (n = 3)
Discontinued due to unsatisfactory
results (n = 1) 
Failure to perform a second blood
test (n = 2)

Lost to follow-up 
(n = 4) Failure to perform a
second blood test

Lost to follow-up (n = 3)
Failure to perform a second
blood test
Discontinued intervention (give
reasons) (n = 0)

Analyzed (n = 40) Analyzed (n = 43) Analyzed (n = 42)
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Figure 1: CONSORT flow diagram
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a high‑fat, low‑fiber diet causes a rise in estrogen levels 
during menopause.[43]

Health care providers should realize that hormone 
replacement therapy is not recommended due to the cancer 
tsunami, and many postmenopausal women seek to alleviate 
the physical and psychological problems caused by hormonal 
changes during menopause through complementary medicine. 
Thus, using herbal supplements along with psychotherapy 
interventions can be one of the integrated health approaches 
to managing menopausal symptoms.[44] Therefore, all 
midwives should be familiar with herbal supplement therapy 
and effective medications in this regard.

Based on the results of this study, herbal phytoestrogens 
such as fennel and EPO can be effective in treating 
menopausal symptoms and none of them is superior to the 
other. Therefore, health care providers, especially midwives, 
should prescribe herbal medicine for postmenopausal 
women. Then, herbal medicines such as EPO and fennel 
can be used to alleviate menopause problems and can be 
recommended by health care providers.

Some limitations of this study were small sample size, 
low generalizability, short time of treatment, and failure to 
assess all sex hormones. Although we were well aware of 
these problems, we were not able to overcome them due 
to financial and logistic obstacles. Thus, we suggest for 
future studies that combined use of herbal supplements 
during menopause may be more effective than single use 
in improving menopausal symptoms, and it is possible to 
achieve better outcomes in a shorter duration.

Conclusion
The data of the present study demonstrated significant 
changes in FSH, estradiol, and psychological menopausal 
symptoms in postmenopausal women in the fennel group 
and evening primrose oil group.
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