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Abstract
Objective: This study was conducted to evaluate the therapeutic effects of vaginal royal jelly and vaginal
estrogen on quality of life and vaginal atrophy in postmenopausal women.
Methods: This double-blind randomized controlled clinical trial was carried out at gynecology and obstetrics
clinics of Hajar Hospital of Shahrekord University of Medi¬cal Sciences (Iran) from January 2013 to January
2014. The study was conducted on married postmenopausal women between 50 and 65 years old. Of 120
patients, 30 individuals were excluded based on the exclusion criteria, and 90 women were randomly distributed
into three groups of 30 royal jelly vaginal cream 15%, vaginal Premarin, and placebo (lubricant), for three
months. At the beginning and the end of the study, quality of life and vaginal cytology assay were evaluated.
Data were analyzed by SPSS Version 11.
Results: Vaginal cream of royal jelly is significantly more effective than vaginal cream of Premarin and lubricant
in improvement of quality of life in postmenopausal women (p<0.05). Moreover, Pap smear results showed that
vaginal atrophy in vaginal Premarin group was lower than the other groups (p<0.001), and there was no
significant difference between lubricant and royal jelly groups (p=0.89).
Conclusion: Administration of vaginal royal jelly was effective in quality-of-life improvement of
postmenopausal women. Given to the various properties of royal jelly and its effectiveness on quality of life and
vaginal atrophy in postmenopausal women, further studies are recommended for using =royal jelly in improving
menopausal symptoms.
Clinical trial registration: The trial was registered at the Iranian Registry of Clinical Trials (http://www.irct.ir)
with the IRCT code: 2014112220043n1.
Funding: Shahrekord University of Medical Sciences supported this research (project no. 1440).
Keywords: Royal jelly, Conjugated estrogen (Premarin), Vaginal atrophy, Quality of life, Menopause

1. Introduction
The general health of middle-aged women is a main public health concern worldwide (1). Pre-menopause, or
menopause transition, is described by metabolic, neuroendocrine, and behavioral changes associated with enhanced
affective disorders (2). Tangen et al. indicated a considerably higher rate of depression and anxiety in the pre- and
the post-menopause while comparing premenopausal women (3). The evidence suggested that menopause and
depression are interdependent, but a common clear causative factor has not yet been known. Women with
climacteric symptoms such as hot flushes, vaginal dryness, night sweats, and dyspareunia are more probable to
report symptoms of anxiety and/or depression. Symptoms of vasomotor could be associated with sleep disorders,
which, in turn, can enhance symptoms of depression and anxiety. Psychosocial and biological factors have important
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effects on middle-aged women with sexuality and affective disorders (4). Pre- and the post-menopause women are
not only marked by hormone changes but also frequently accompanied by stressful events and alterations in
personal, family, and professional responsibilities. Hormonal changes during the pre- and the post-menopause
period could contribute to worsening of healthy lifestyles, quality of life, and general performance of women (4).
Vulvovaginal atrophy (VVA) can occur at any age, but it is more frequent in the postmenopausal phase. Symptoms
of VVA can unfavourably affect interpersonal relationships, quality of life, and urinary and sexual function (5).
First-line therapies of VVA symptoms include non-hormonal treatments such as vaginal lubricants, moisturizers,
and regular sexual activity (6). Most lubricants have a temporary effect and should be used immediately before and
during sexual activity to reduce tissue irritation and fragility. In contrast, vaginal moisturizers are applied internally
at orderly intervals, are longer-acting, and can reduce vaginal dryness and vaginal pH (7). For women who do not
respond to lubricants and moisturizers, estrogen therapy has been suggested as a standard modality of treatment (6).
Different types of vaginal estrogen such as conjugated estrogens, estradiol and estradiol vaginal cream, low-dose
estradiol and estradiol-release tablets have been applied (8). Regardless of reassessments in recent years, hormone
therapy remains controversial, and most postmenopausal women request a natural method such as alternative and
complementary therapies to deal with their symptoms (8). Royal jelly (RJ) is known as a complementary therapy.
Royal jelly is a special diet for queen honey bees produced by young worker bees. Besides, RJ plays a key role in
the growth of honey bee larvae (9). Royal jelly has effective antimicrobial activity and estrogen-like effects. It
influences atherosclerosis, diabetic foot ulcers, arthritis, tissue collagen repair, and warts (10, 11). The present study
aimed to compare the therapeutic effects of vaginal cream of royal jelly and estrogen on quality of life and vaginal
atrophy of postmenopausal women.

2. Material and Methods
2.1. Trial design and participants
This study was a double-blind randomized controlled clinical trial that was conducted on 120 married
postmenopausal women referred to Women Clinics of Hajar Hospital in 2014. The women were randomly assigned
in this clinical trial, and all of the women signed a consent form. Then, women entered their information on a
questionnaire containing demographic characteristics, medical history, and pregnancy information.

2.2. Selection criteria
2.2.1. Inclusion criteria
Patients with the following conditions were included in the study: not having intercourse during the last 24 hours,
lack of vaginal douching in the last 48 hours, refraining from using vaginal cream within the last week, lack of
having luggage vaginal within the last 24 hours, not having spotting, age between 50 and 65 years old, at least 12
months of amenorrhea and/or having FSH test more than 40 IU, normal Pap smear within the last 3 years, symptoms
of vaginal atrophy, vaginal pH>5, having sexual activity, and naturally menopause women.
2.2.2. Exclusion criteria
Exclusion criteria: dissatisfaction to participate in the study, prolapse grade 2 and more of bladder and uterus,
surgery of anterior posterior repair (APR), history of sexual problems, chronic or systemic disease (e.g., diabetes,
personal and family [first-degree family] history of breast or endometrial cancer, history of endometriosis, personal
and family [first-degree family] history of  thromboembolism, optic nerve disease, chronic liver disease, migraine,
epilepsy and hereditary dyslipidemia), use of hormones, sensitivity to estrogenic compounds, allergy to honey and
its products and divorced women, non-normal TVS.

2.3. Instruments
The Menopause-Specific Quality of Life (MENQOL) questionnaire includes 29 questions, which measure signs and
symptoms of menopause women in four areas of vasomotor (three items), mental–social (seven items), physical (16
questions), and sexual (three questions). Quality of life, vasomotor problems, psychosocial problems, physical
problems, and sexual problems were assessed using a quality-of-life questionnaire form, including 29 questions
from postmenopausal women. The questionnaire is based on seven-point Likert scale (zero points, i.e., not having
symptoms and a score of 6, i.e., having maximum severity of symptoms); with respect to each question, a total score
is calculated. Higher scores indicating worse quality of life in each area and the lower the score the better the quality
of life. A section related to sexual and urinary problems (five items) was considered and evaluated in the
questionnaire to assess sexual function and urinary tract problems. The validity of questionnaire was obtained 0.85
by Cronbach’s alpha. This questionnaire has been used in various studies in Iran and is standardized. Ghazanfar
Pour and his colleagues in their study reported Cronbach’s alpha for the questionnaire as 0.9, which is an acceptable
number (14). The questionnaire was completed by women residents before and at the end of the intervention period
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for each of the subjects by individual interviews. Cytological examination of the cervix and vagina was carried out
before and after the study and patients’ Pap smear samples were taken at the end of the study.

2.4. Interventions
Pap smear samples were taken from qualified women. Thus, with the help of a spatula, the sampling of exocervical
and endocervical areas was taken, and it was pulled over onto separate sections of a slide. The slides were fixed
immediately with alcohol 96%. The samples were sent to pathology at the end of the day and were interpreted by a
pathologist. Finally, 90 women were randomly selected, and then they were divided into three therapeutic groups:
placebo (KY Jelly manufacturing ABURAIHAN Pharmaceutical Company), vaginal estrogen 0.625 mg (Premarin
manufacturing ABURAIHAN Pharmaceutical Company), and vaginal cream of royal jelly 15% in lubricant
base.The intervention period lasted three months. The way of using the creams were taught to patients at the
beginning of the study. Each of the samples in the three study groups were advised to use vaginal cream based on
the following schedule: The first and second week: an applicator per night. Third and fourth week: an applicator for
every other night. Fifth week until the end of the twelfth week: an applicator, two nights per week.The amounts of
phenols, flavonoid, and flavonols of royal jelly measured 12.2 mg/g, 45.62 mg/g, and 60.47 mg/g, respectively.
Antioxidant activity of royal jelly was determined by DPPH method 15%. In this study, the percentage of observed
parabasal cells in Pap smear samples was the criteria of the severity of vaginal atrophy, in a way that increased in
the number of parabasal cells and decreased in superficial cells, which indicated more severity of atrophy (49).
Because the aim was to determine the effect of three types of cream on the severity of vaginal atrophy and to
compare the patient’s condition before and after using this cream, a collaborator pathologist, who was unaware of
the study groups, classified and reported severe atrophy as follows based on the percentage of parabasal cells in
LAM of patients (14). The antioxidant activity of royal jelly was evaluated by DPPH (2, 2-diphenyl-1-
picrylhydrazyl) assay (15).

2.5. Outcome
The primary outcomes of our analyses were the determination of the effect of three types of cream on the severity of
vaginal atrophy. Also, the secondary outcomes from the analyses were the comparison of the patient’s condition
before and after using this cream, comparison of quality of life, sexual symptoms, urinary symptoms, physical
health, vasomotor dimension, mental health scores.

2.6. Sample size
The sample size was calculated to be 90 subjects. This sample size was calculated based on the results of previous
studies (15) by assuming the test power of 80% and a confidence level of 95%.

2.7. Randomization and blinding
Random allocation sequence was allowed to randomly enter menopause women. To conceal allocation, all the tubes
were prepared the same and were named A, B, C. Those who entered the study randomly received the creams.
Physicians, pathologists, and patients were all unaware of prescribed medications for patients (the study was double-
blind).

2.8. Statistical methods
Data summarization methods for continuous data were done by mean and standard deviation, and data
summarization methods for categorical data were done by frequency tables; p<0.001 was considered to be
significant. Data were analyzed by SPSS version 11 (SPSS Inc., Chicago, Illinois, USA) through the Kolmogorov–
Smirnov test, ANOVA, and Tukey tests.

2.9. Ethical consideration
All procedures performed in studies involving human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards. Informed consent was obtained from all individual participants included in the
study. Ethical no. of this research is 92-10-13. The research was approved by the Ethics Committee of Shahrekord
University of Medical Sciences.

3. Results
In this study, 90 postmenopausal women were divided into three groups consisting of 30 individuals; finally, we had
27 individuals in the lubricant group, 22 in Premarin, and 24 in the royal jelly group (Figure 1). The reason for
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losing some individuals was not to follow-up. The mean age of participants was 53.57 ± 4.89 at the age range
between 45 and 65 years. The mean age of beginning menopause was 48.33 ± 4.97 years at the age range between
45 and 57 years. Body mass index was 28.5 ± 4.17 % at the age range between 19 and 41%. Regarding to education,
most of the participants (54.4%) were illiterate. The mean of number of delivery in the three groups was 5.21 ± 2.66
and 95.8% and were housewives. Regarding personal characteristics, the participants were the same (Table 1).

Figure 1. The CONSORT flow diagram of the trial

Table 1. Demographic Characteristics of the Participantsa

Variables Lubricant group Premarin group Royal jelly group p-value
Age (year) 54.37 ± 4.75 53.72 ± 5.12 52.79 ± 4.88 0.52
Menopause age (year) 49.16 ± 3.81 49.44 ± 2.52 46.42 ± 6.98 0.09
Body mass index (kg/m2) 29.43 ± 3.95 26.97 ± 4.16 28.98 ± 4.17 0.10
Number of delivery 5.92 ± 2.49 5.04 ± 2.47 4.66 ± 2.92 0.23
Employment status Housekeeper 26

4
20
10

21
9

0.14
Employee

Education Illiterate 13
8
3
1
3
2

11
4
2
1
1
11

13
3
1
4
3
6

0.34
Elementary
Secondary school
High school and diploma
College

aData are presented as Mean ± SD.

In addition, at the beginning of the study, the severity of vaginal atrophy and the mean of quality of life of women in
the three groups were similar; therefore, the groups were matched (Table 2). The results suggested a significant
difference between three groups at the end of intervention regarding to aspects of quality of life, sexual–urinary
problems and vaginal cytology (vaginal atrophy) (p<0.05). Besides, it was indicated that vaginal royal jelly and
Premarin were more effective than vaginal lubricant in improving the quality of life in postmenopausal women
(p<0.05). Effectiveness of royal jelly in improving the quality of life was more than Premarin (p>0.001). The results
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of Pap smear showed that the group of Premarin had the most reduction in the parabasal cells of the vagina and
improvement of vaginal atrophy. In addition, significant differences between the groups receiving lubricant and
Premarin were shown (p=0.004). The group received Premarin had lower parabasal cells (p=0.004). However, no
significant difference was observed comparing royal jelly group with the lubricant group field (p=0.89).
Furthermore, significant differences were observed between the groups receiving royal jelly and Premarin (p=0.02),
and vaginal atrophy in patients using Premarin was less than the royal jelly group (Table 3).

Table 2. Comparison of Quality of Life and Severity of Vaginal Atrophy in the Three Groups, at the Beginning of
the Studya

Variables Lubricant group Premarin group Royal jelly group p-value
Vasomotor problems 8.88 ± 5.45 8.45 ± 5.08 10.37 ± 5.60 0.44
Psychosocial problems 14.03 ± 8.64 17.54 ± 8.79 18.54 ± 9.90 0.18
Physical problems 41.77 ± 18.54 41.31 ± 14.84 50.41±17.52 0.12
Sexual problems 11.37 ± 5.85 12.00 ± 5.30 12.91 ± 5.83 0.62
Quality of life 76.07 ± 29.20 79.31 ± 26.24 92.25 ± 30.56 0.12
Vaginal atrophy 2.26 ± 1.25 2.27 ± 1.31 2.12 ± 1.19 0.89

a Data are presented as Mean ± SD.

Table 3. Comparison of Changes in Quality of Life and Vaginal Atrophy in Groups a

Variables lubricant group Premarin group Royal jelly group p-value
Vaginal atrophy -0.38 ± 0.63 -0.51 ± 0.67 -1.23 ± 1.26 0.004
Sexual function* -0.81 ± 3.06 -4.83 ± 4.17 -4.45 ± 2.93 <0.001
Mental health** -0.07 ± 1.77 -6.27 ± 4.23 -7.95 ± 7.36 <0.001
Physical problems*** -2.11 ± 6.11 -14.31 ± 8.04 -16.95 ± 11.04 <0.001
Vasomotor problems**** -0.33 ± 1.51 -5.31 ± 4.15 -5.54 ± 3.90 <0.001
Quality of life***** -.3.18 ± 9.37 -35.29 ± 20.29 -30.36 ± 14.39 <0.001

a Data are presented as Mean ± SD.

Table 4. Covariates of Comparison of Changes in Quality of Life, Sexual Symptoms, Urinary Symptoms, Physical
Health, Vasomotor Dimension, Mental Health Scores in the Group Studied

Covariates of comparisons Group Mean±SD p-value
comparison of changes in quality of life scores Lubricant 9.37±3.18 <0.001

Premarin 14.39±30.36
Royal 35.29±20.29

Comparison of changes in scores of sexual symptoms Lubricant 93.2 ± 45.4 <0.001
Premarin 17.4 ± 83.4
Royal 16.5 ± 79.3

Comparison of changes in urinary symptoms Lubricant 4.2 ± 0.59 <0.001
Premarin 57.2 ± 50.2
Royal 68.3 ± 95.3

Comparison of changes in physical health Lubricant 2.11 ± 6.11 <0.001
Premarin 4.8 ± 31.14
Royal 4.11 ± 95.16

Comparison of changes in vasomotor dimension Lubricant 0.33 ± 1.51 <0.001
Premarin 15.4 ± 31.5
Royal 90.3 ± 54.5

Comparison of changes in mental health Lubricant 0.07 ± 1.77 <0.001
Premarin 6.27 ± 4.23
Royal 7.95 ± 7.36

Comparison of changes in Pap smear Lubricant 0.63 ± 0.38 <0.001
Premarin 1.32 ± 1.26
Royal 0.15 ± 0.67
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Regarding sexual function, there was a significant difference between groups using a lubricant and Premarin
(p=0.001). Besides, there was significant difference between groups using a lubricant and royal jelly (p<.001), and
no significant difference between groups taking Premarin and royal jelly was observed (p=0.92). Regarding mental
health, there was a significant difference between groups using a lubricant and Premarin (p<0.001). In addition,
significant difference between groups using a lubricant and royal jelly (p<0.001) was observed. There was no
significant difference between groups using Premarin and royal jelly (p=0.46). Regarding to physical problems,
there was a significant difference between groups using a lubricant and Premarin (p< 0.001), and there was a
significant difference between groups using a lubricant and royal jelly (p<0.001) but there was no significant
difference between groups using Premarin and royal jelly (p=0.53). Regarding to vasomotor problems, there was a
significant difference between groups using a lubricant and Premarin (p<0.001), and there was a significant
difference between groups using a lubricant and royal jelly (p<0.001) but no significant difference was observed
between groups taking Premarin and royal jelly (p=0.97). Regarding quality of life, there was a significant
difference between groups using lubricant and Premarin (p=0.01) and significant difference between groups taking
lubricant and royal jelly was observed (p=0.002), but no significant difference was observed between groups taking
Premarin and royal jelly (p=0.55) (Table 4). Evaluation of antioxidant and royal jelly compounds showed that the
amount of phenol flavonoid and flavanol were 12.12, 45.62, 60.47, respectively, and the antioxidant activity of the
gel was 15%.

4. Discussion
Findings of the study showed that vaginal cream of royal jelly is significantly more effective than vaginal cream of
Premarin and lubricant in improvement of quality of life in postmenopausal women. In addition, Premarin was more
effective than the lubricant in improving various aspects of quality of life. The rate of vaginal atrophy in the group
receiving Premarin was significantly reduced compared with the other two groups. The etiology of sexual disorders
in postmenopausal women is often multifactorial and may contain psychological disorders such as depression or
anxiety, conflict in interpersonal relationship, tiredness, stress, medications, prior physical or sexual abuse, and
physical disorders that make sexual activity painful such as endometriosis or atrophic vaginitis (16). Vulvovaginal
disorders had a negative impact on social and sexual life in postmenopausal women (17) and can decrease one’s
self-esteem (18). Besides, given that levels of testosterone naturally decline in postmenopausal women, low
testosterone levels may involve to the decrease in arousal and sexual response (19). In a study, approximately 56%
of postmenopausal women represented dyspareunia secondary to vaginal dryness (20). The dyspareunia can be a
factor in reducing libido (21). Thus, positive effects of royal jelly and Premarin on quality of life in postmenopausal
women participating in the study are probably due to their therapeutic effects on sexual and urinary problems
through their estrogenic properties. Moreover, Pap smear results at the end of the study showed that vaginal atrophy
in the Premarin group was lower than in the other groups, and there is no significant difference between groups of
royal jelly and lubricant. Royal jelly is traditionally used to recover from menopausal problems. The potential
estrogenic properties of RJ were examined using diverse approaches. RJ competes for connection of 17 beta-
estradiol to the human estrogen receptor alpha and beta but acts weaker than phytoestrogens and diethylstilbestrol.
Studies related to gene expression showed that 0.1-1 mg/ml RJ activates estrogen receptors. Studies reported
evidence that RJ has estrogenic activities via interaction with estrogen receptors after endogenous gene expressions
(22). Therefore, therapeutic effects of royal jelly in this study can be justified due to estrogenic properties and
stimulating estrogen receptors. RJ stimulates making collagen and other activities for bone construction via action
on osteoblasts. This role is one of the useful therapeutic attributes of royal jelly in menopause (23). Further, royal
jelly is known as being part of a useful diet containing many helpful minerals. Nakaya et al. found that royal jelly
has an anti-environmental estrogen property. Bisphenol A is an environmental estrogen that increases proliferation
of MCF-7 cells in human breast cancer. Royal jelly inhibits the stimulatory effect of growth of Bisphenol A on
MCF-7 cells (24, 25). It has been proposed that RJ may have an antioxidant function, and studies found that RJ
supplementation considerably enhanced glutathione peroxidase activities and erythrocyte superoxide dismutase and
considerably decreased Malondialdehyde levels (15, 26). RJ comprises 60%–70% water, 12%–15% proteins, 10%–
12% carbohydrates, 3%–7% lipids, 1.5% mineral salts and various vitamins. RJ has anti-inflammatory and
antibacterial functions (15). Studies have discovered the functions of the estrogen receptors, progesterone receptors,
and p53 in stress urinary incontinence (SUI) and pelvic organ prolapse (POP) (27). Urinary incontinence may cause
women to restrict their activities and limit their social interactions (28). During menopause, vaginal atrophy and
alterations in vaginal pH can cause problems such as itching, irritation, and higher risk of vaginal infections (29).
Antimicrobial and anti-inflammatory effects of royal jelly can be helpful in improving disorders. In addition, royal
jelly is made up of 60%–70% percent water. Water increases the moisture inside the vagina and reduces vaginal
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dryness, though temporarily. Therefore, the multiple functions of royal jelly enable improvement of symptoms of
postmenopausal women and enhance their quality of life. Local estrogen is highly efficient in relieving symptoms of
urogenital atrophy and enhanced libido and in improving sexual function in symptomatic postmenopausal women.
Testosterone also increases energy, sense of well-being, libido, and sexual performance (30). The results of a study
by Long et al. suggested that estrogen therapy alone enhances the vaginal blood stream and improves some sexual
activities in postmenopausal women with hysterectomy surgery of compared with systemic therapy, and topical
vaginal compounds were shown to associate with enhanced symptom relief (31). Raymundo et al. showed that
vaginal treatment with vaginal cream of conjugated equine estrogens resulted in favorable changes in vaginal tissues
(32). Besides, topical vaginal estrogen compounds reverse atrophic alterations, relieve the symptoms, and prevent
systemic effects (33). In Raghunandan et al.’s study, the effects of local estrogen with or without local testosterone
on sexual and urogenital health in postmenopausal women were investigated. Some women received local estrogen
cream; others received local estrogen and testosterone cream; and the control group received no hormonal lubricant.
They found that local estrogen, either alone or with androgen, is greatly effective in recovery of urogenital atrophy
symptoms and sexual function in symptomatic postmenopausal women without any side effects (30). Urinary
incontinence is frequently associated with negative effects on quality of life of patients. Severity of disease, physical
image of oneself and one’s response to problems are among the factors affecting the quality of life. Also,
vulvovaginal atrophy is associated with urinary symptoms such as dysuria, nocturia, frequency, recurrent urinary
tract infections, and incontinence (34). In this study, treatment with royal jelly and Premarin improved psychological
status in postmenopausal women. This is in line with the results of Koundi and colleagues. The authors concluded in
their study that hormone therapy upgrades the quality of life and psychological health in postmenopausal women
(35). Studies have shown that sexual hormones, particularly estrogen, can affect mental health, including cognitive
development and function, mood, and vulnerability to neurodegenerative disorders and brain injury. Morita et al.
also showed that royal jelly improves quality of life and psychological health of the participants in their study (36).
This is in line with the results of Seyyedi et al. that vaginal royal jelly was effective in improving symptoms of
sexual and urinary problems and quality of life in postmenopausal women (37).

5. Limitations of study
In this study, vaginal royal jelly had problems such as low formidability and antioxidant effects and women were in
trouble when using it. Probably low formidability and concentration of royal jelly in the vaginal environment caused
low therapeutic effects on vaginal atrophy and vaginal cytology. Therefore, by providingmore appropriate
compound with higher concentration of royal jelly, the possibility of greater effectiveness of this compound may be
provided in subsequent studies.

6. Conclusions
In this study, administration of vaginal royal jelly was effective in improving symptoms of vaginal atrophy and
quality of life in postmenopausal women. Given to the various properties of royal jelly and its effectiveness on
quality of life and vaginal atrophy in postmenopausal women, further studies are recommended for using of royal
jelly in improving menopausal symptoms.
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