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ABSTRACT

Many postmenopausal women suffer from sexual dysfunction mostly due
to the vulvovaginal atrophy. The aim of this study was to assess the effect
of vaginal oxytocin gel on sexual function of postmenopausal women. This
study was conducted on 96 postmenopausal women with symptoms of
vaginal atrophy and sexual dysfunction who were randomly recruited into
two groups of oxytocin vaginal gel (4001U, n=48) or placebo (n=48). The
PH, vaginal maturation index, and sexual function (using Female Sexual
Function Index) of the participants were measured at the beginning of the
study and eight weeks later. The vaginal maturation index and the PH of
the vagina improved in the oxytocin group compared to those of the pla-
cebo. All domains of sexual function including desire, arousal, lubrication,
pain, sexual satisfaction, and total score of sexual function improved sig-
nificantly in the oxytocin gel compared to the control group (p < 0.0001).
The results of this study showed that the administration of oxytocin vagi-
nal gel could significantly improve vaginal atrophy as well as sexual func-
tion in postmenopausal women. Therefore, using vaginal oxytocin gel for
sexual dysfunction in postmenopausal women who are not interested in
hormone therapy is recommended.

Introduction

Menopause is defined as permanent cessation of menstruation that lasts for at least one year and
usually occurs in age 50-52 (Phipps et al., 2010). Postmenopausal complications that are mainly
caused by lack of estrogen include; vasomotor symptoms (hot flashes and night sweats), vulvova-
ginal atrophy, osteoporosis, depression, sexual dysfunction, and cardiovascular diseases (Dalal &
Agarwal, 2015).

Lack of estrogen causes decreased blood flow to vagina, and the mucus of vagina becomes
thinner with lower elasticity. Such mucus is vulnerable to inflammation, infection and may initi-
ate bleeding under any pressure such as sexual intercourse (Harvard Women’s Health Watch,
2019). Vaginal atrophy can be diagnosed on the basis of symptoms such as itching, burning, pal-
lor, urine frequency, increased vaginal PH, reduced superficial cells in the vaginal cytology and
dyspareunia (Lee et al., 2018; Simon, 2011). Studies showed that the prevalence of vaginal atrophy
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in postmenopausal women is around 62% to 67%. Despite the high prevalence of vaginal atrophy
only a small percentage of women seek treatment (Cagnacci et al., 2016).

Because of vulvovaginal atrophy, most postmenopausal women experience sexual dysfunc-
tion. The prevalence of sexual dysfunction in postmenopausal women in different studies has
been reported to be 67% to 85.2% (Cagnacci et al., 2016; Masliza et al, 2014). The most
impaired domains are sexual satisfaction, arousal and sexual desire (Masliza et al., 2014).
Evidence shows that sexual dysfunction in postmenopausal women can impair their quality
of life (Nazarpour et al., 2018). Also there is a significant relationship between sexual dys-
function, stress, anxiety and depression in postmenopausal women (Yazdanpanahi et al,
2018). Hormone replacement therapy (systemic or topical), ultra-low- dose topical estriol,
selective estrogen receptor modulators, vaginal lubricants and non-hormonal therapies are
examples of treatments for vaginal atrophy (Naumova & Castelo-Branco, 2018, Caruso
et al., 2017).

Oxytocin is a hormone that causes the milk to flow in lactating women (Moberg & Prime,
2013). But evidence shows other important roles of oxytocin such as improvement of social life
(Algoe et al,, 2017), friendship and making social relationship with individual or group (Anacker
& Beery, 2013).

In recent years, the role of oxytocin in the reduction or treatment of vaginal atrophy has
received scholarly attention. Al-Saqi et al., for example, in a study on postmenopausal women
found that treatment of vaginal atrophy using oxytocin vaginal gel 400U for seven weeks could
significantly improve vaginal atrophy, decrease vaginal PH, and increase the superficial cells (Al-
Saqi et al., 2015). Jonasson et al. (2011), also conducted a study on 20 postmenopausal women
who were given vaginal oxytocin gel for seven days and found that oxytocin vaginal gel could
improve vaginal atrophy.

To the best of our knowledge, we could not find a study that evaluates the effect of oxytocin
vaginal gel on sexual function of postmenopausal women. Therefore, this study aimed to bridge
this gap in the literature by evaluating the effect of oxytocin vaginal gel on sexual function of
postmenopausal women.

Methods

This randomized controlled trial was conducted on 96 women to assess the effect of oxytocin
vaginal gel on sexual function of postmenopausal women. This study started in April and com-
pleted in September 2018. The Ethics Committee of Ahvaz Jundishapur University of Medical
Sciences approved the protocol of this study (Ref No: Ref No: IR.AJUMS.REC.1396.720). Also,
the protocol of the study was registered in the Iranian Registry for Clinical Trials (Ref No:
IRCT20160602028220N2).

The inclusion criteria were as follows: postmenopausal women who were aged between 40-50,
monogamous with sexual relationship, whose last menstruation was more than one year prior to
the study, and whose score of sexual function was less than 26 according to Female Sexual
Function Index (FSFI). Women using hormone replacement therapy, having any vaginal bleeding
or any breast diseases, or using vaginal lubricant, or having any undiagnosed genitalia disorder
were excluded from the study.

Sample size calculation

The Al-Saqi et al.’s study was considered as a reference for sample size calculation when =0.9,
o=0.01, and considering 20% attrition, the total sample size for each group was calculated to
be 48.
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140 women assessed for
eligibility

115 women were eligible
that 19 of them did not
provide consent

96 eligible women gave consent

randomized
48 in the placebo 48 in the oxytocin
group group
Five women did not Three women did not
attend for the next attend for the next
evaluation and one evaluation and one
withdrew because of withdrew because of
. . vaginal burning
vaginal burning
42 women completed the 44 women completed
study the study

Figure 1. Flow diagram of recruitment and retention of participants in the study.

Drug preparation

The vaginal oxytocin gel was prepared in Ahvaz Jundishapur Pharmacy School. At first sodium
carboxymethyl cellulose (2%) was added to the 20% propinyl glycol and the mixture was stirred.
Then methyl paraben was mixed with boiled water and stirred until it was cool. Afterward, 2 gr
oxytocin powder that was mixed with water residue (39%) was added and stirred until the oxyto-
cin gel was formed. The same process was done to make placebo, except the oxytocin powder
was not added. Oxytocin gel and placebo were placed in similar tubes and encoded by pharmacist
and the researcher and the participants were not aware of the content of the tubes.

Eligible women were invited called to attend the health center, and they were assessed regard-
ing PH of vagina and maturation index. The PH of vagina was determined using gauge paper
(Macherey Nagel, Germany) that was placed on the vaginal wall and the number was recorded in
the check list. A smear from posterior fornix was obtained, fixed and sent to a laboratory for
measuring vaginal maturation index.

Women with low sexual function were considered for the study and randomized into the oxy-
tocin gel or placebo groups using block randomization (block size of 4 and ratio of 1:1) to receive
400IU oxytocin gel (equal to the one fourth of each applicator) or placebo each night for
eight weeks.

The following questionnaires were used to collect data: a demographic questionnaire, a check
list for recording vaginal PH, maturation index, and Female Sexual Index (FSFI) for measuring
sexual function.
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Table 1. Socio-demographic characteristics of participants in the oxytocin and placebo groups.

Oxytocin Placebo
n=44 n=42
Variables Mean + SD P value
Age (y) 54.18 £3.31 54.1+3.68 0.98
Age of menopause (y) 50£2.16 50.38+2.59 0.51
Body mass index (kg/mz) 285+ 1.54 28.8+1.49 0.26
Coitus per month 275+1.34 2.38+0.88 0.27
N(%)

Education
Primary 20(45.5) 14(33.3) 0.46
Secondary 13(29.5) 17(40.5)
Diploma and higher 11(25) 11(26.2)
Economic situation
Weak 17(38.5) 16(38.1) 0.92
Moderate 21(47.7) 19(45.2)
Good 6(13.6) 7(16.7)
Job
Housewife 2(4.5) 1(2.4) 0.58
Employee 42(95.5) 41(97.6)

ESFI contains 19 questions to measure sexual function in six domains including sexual desire
(two questions), arousal and lubrication (four questions each), orgasm, satisfaction and pain
(three questions each). The score of each domain was multiplied in a certain factor; 0.6 for desire,
0.3 for arousal and lubrication and 0.4 for other domains of sexual function (Rosen et al., 2000).
The validity and reliability of this questionnaire was approved by Fakhri et al. (2012), in Iran.

Both the demographic and FSFI questionnaire were completed by the participants at the begin-
ning of the study and eight weeks later. One of the researchers (IZ) was available to resolve any
ambiguity. The PH of vagina and vaginal maturation index were measured at the baseline and
after eight weeks.

Statistical analyses

All data were entered into SPSS version 22. The Shapiro-Wilk test was used for checking the nor-
mal distribution of data. Independent t-test and chi-square tests were used for continuous and
categorical data respectively. The p < 0.05 was considered significant.

Results

Of all 98 women recruited for this study, four from the placebo and five from the oxytocin
groups withdrew the study. The flow diagram of recruitment and retention of the participants
and drop-out reasons are presented in Figure 1. The socio-demographic characteristics of partici-
pants are presented in Table 1. The mean age of women was 54.18 and 54.1 in the oxytocin and
placebo groups, respectively. The mean age of menopause was around 50. Most women in both
groups had primary education and were in the moderate level of economic class.

The PH of vagina and maturation index of oxytocin group vs. placebo group are listed in
Table 2. As evident from this table, after intervention, the number of superficial and intermediate
cells increased (38.7+7.18 vs. 3.69+2.76, p=0.0001) and (27.56 +5.77 vs. 19.07 £ 8.56), while the
number of para basal cells decreased (33.95+9.17 vs. 77.23 £8.97) significantly in the oxytocin
group compared to the placebo group. Also, the PH of vagina decreased significantly in the oxy-
tocin group compared to the placebo group after intervention (4.51+0.51 vs. 6.07 £0.73).

Table 3 shows the sexual function of participants before and after intervention in two groups
of oxytocin and placebo. As this table shows, the sexual desire, arousal, lubrication, orgasm, and



JOURNAL OF SEX & MARITAL THERAPY @ 5

Table 2. The maturation index and vaginal PH before and after intervention in two groups of oxytocin and placebo.

Oxytocin Placebo
N=44 N=42 Cl (95%)
Variables Mean = SD P value between groups
Superficial cells Before 0.59+1.38 0.35+0.79 —0.72, 0.25 0.34
After 38.7+7.18 3.69+2.76 —37.3, =326 0.0001
P value within group 0.0001 0.0001
Intermediate cells Before  14.54+8.53 16.6 +8.59 —1.60, 5.74 0.26
After 27.56+£5.77 19.07 +8.56 —11.6, =534 0.0001
P value within group 0.0001 0.0001
Para basal cells Before  84.8+9.18 83.02+8.57 —5.6, 2.02 0.35
After 33.95+9.17 77.23£8.97 39.3, 47.17 0.0001
P value within group 0.0001 0.0001
Vaginal maturation index Before 7.76 £4.68 8.58+4.35 -1.12, 2.76 0.4
After 5248 +7.54 13.25+5.06 —41.9, —36.46 0.0001
P value within group 0.0001 0.0001
Vaginal PH Before 6.01+£0.75 6.19+0.79 —0.04, 0.57 0.28
After 4.51+0.51 6.07+0.73 1.67, 2.19 0.0001
P value within group 0.0001 0.13

Table 3. Sexual function of participants before and after intervention in two groups of oxytocin and placebo.

Oxytocin Placebo
N=44 N=42
Before After Before After
Variables Mean £ SD Cl (95%) P value after intervention
Sexual desire 24+0.7 3.04+0.6* 239+0.72 2.43+0.66 0.33, 0.88 <0.0001
Arousal 277+065 3.39+0.55*% 2.78+0.65 2.85+0.6%* 0.29, 0.79 <0.0001
Lubrication 2.8+0.85 453+0.64% 3.02+0.58 3.48+06%* 1.07, 131 <0.0001
Orgasm 2.78+0.58 3.63+0.53* 3.07+0.7 3.13+0.72*%* 0.23, 0.77 <0.0001
Sexual satisfaction 3.27+0.67 4.04+0.65% 33+0.78 3.42+09*%% 0.27, 095 <0.0001
Pain 33+1.15 5.53+0.75% 3.07+0.77 3.62+0.72%*% 159, 2.23 <0.0001
Total score of sexual function 17.35+3.4 24.19+256% 17.66+2.78 19+2.84** 4,03, 6.35 <0.0001

*p value <0.0001 before and after intervention in the oxytocin group.
**p value <0.005 before and after intervention in the placebo group in the arousal, sexual satisfaction and orgasm domains
and less than 0.0001 for the lubrication and pain and total score of sexual function.

sexual satisfaction improved and pain reduced significantly in the oxytocin group compared to
the placebo group after eight weeks of intervention. Also, the total score of sexual function
increased significantly in the oxytocin group compared to the placebo (24.19+2.56 vs.
19+2.84, p <0.0001).

Discussion

This study was designed to evaluate the effect of oxytocin vaginal gel on sexual function of post-
menopausal Iranian women. The results of this study showed that vaginal atrophy improved sig-
nificantly in the oxytocin group compared to the placebo, and signs and symptoms such as PH
of vagina, and maturation index of vagina improved after eight weeks of intervention. There are
other studies that showed oxytocin vaginal gel could improve the vaginal atrophy. Jonasson et al.
(2011) found that oxytocin vaginal gel for seven days could improve the subjective symptoms of
vaginal atrophy in postmenopausal women. Al-Saqi et al. (2015) also compared the effect of oxy-
tocin vaginal gel 400IU with 100IU and found that both doses of oxytocin could significantly
improve the vaginal atrophy in postmenopausal women after seven weeks of intervention. Torky
et al. (2018) also found that oxytocin vaginal gel could significantly reduce the signs and symp-
toms of vaginal atrophy in postmenopausal women after one month of intervention. The results
of the three mentioned studies are in line with our study in terms of improving vaginal atrophy.
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The results of the present study showed that all domains of sexual function improved in the
oxytocin vaginal gel group compared to the placebo. Other studies showed that complementary
therapies such as isoflavones, calcium or vitamin D could significantly improve the quality of life
and sexual function in postmenopausal women (Vitale et al., 2018). Also Basaria et al. (2009) in
their study found that using high dose isoflavones (20gr of soy protein) could significantly
improve the components of quality of life such as vasomotor, psychosexual, physical and sexual.
We could not find any study that evaluated the effect of oxytocin vaginal gel on sexual function.
Oxytocin is a hormone that has many functions. For example, it is necessary for bonding between
the mother and infant and also for sexual relationships. However, depending on the circumstan-
ces, one function may overtake the other. For instance in postpartum women, response to the cry
or smiling of the infant increases with oxytocin test, while in nulliparous women, sexual response
is dominant to oxytocin administration (Gregory et al., 2015).

The effect of intranasal neuropeptide oxytocin (24IU) on human sexual behavior was assessed
by Behnia et al., on 29 healthy couples, and authors could not find an effect of intranasal oxyto-
cin on sexual desire, arousal, orgasm and refractory aspects of sexual behavior in couples, but it
could increase the intimacy of orgasm, and contentment after sexual intercourse (Behnia et al.,
2014). Similar to Behnia et al.,, Muin et al,, in their study found that long term administration of
intranasal oxytocin (321IU) for eight weeks in postmenopausal women could not improve the sex-
ual function, but could decrease the sexual distress and increase the sexual quality of life (Muin
et al., 2015). Results of Behnia et al,, and Muin et al., have some differences with our study. In
both studies, authors could not find an effect of intranasal oxytocin on sexual functions’ domains
such as arousal, sexual desire, and orgasm. This may due to the fact that both studies used intra-
nasal oxytocin and even Muin et al., administered oxytocin before each sexual intercourse.

Strengths and limitations of study

The present study is the first in its type to evaluate the effect of oxytocin vaginal gel on sexual
function of postmenopausal women. We followed women intensively for eight weeks. The signs
and symptoms of vaginal atrophy were also evaluated. One of the limitations of this study is that
the oxytocin or placebo vaginal gel was watery and precise drug administration was not possible
and there might have been mistake in giving the exact dose. Due to the financial problems, we
were unable to prepare disposable vaginal applicator to be filled with the correct dose of medica-
tion, but other studies used disposable applicators (Torky et al., Al-Saqi et al, and Jonasson
et al.). We only followed women for eight weeks, so the long term effects of oxytocin should be
evaluated in further studies.

Conclusion

The results of this study showed that administration of oxytocin vaginal gel could significantly
improve the vaginal atrophy as well as sexual function in postmenopausal women. Using vaginal
oxytocin gel for sexual dysfunction in postmenopausal women who are not interested in hormone
therapy is recommended.
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