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Effect of sildenafil citrate on women affected by sexual
dysfunction referred to health clinics
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Background. Female sexual dysfunction is a serious, multifactorial problem which affects women'’s quality of life.
Objectives. This study aimed at assessing the effect of sildenafil citrate on sexual dysfunction among women of reproductive age.
Materials and methods. The present randomized clinical trial was conducted on 84 married women between 18 and 40 years old who
suffered from sexual dysfunction. The inclusion criteria of the study were being married and between 18-40 years old, obtaining scores
> 22 in FSFI, not having a history of hypothyroidism or hyperprolactinemia, and not suffering from dyspareunia or vaginismus. The in-
tervention group was required to consume 50 mg sildenafil citrate 1 hour before sexual intercourse for 5 weeks, and the control group
received placebo. FSFI was completed by both study groups before and 5 weeks after the treatment. The data were analyzed through

SPSS (v. 18) and paired t-test and independent t-test.

Results. Most of the women (67.2%) were between 30 and 40 years old. The study results revealed a significant difference between the
two groups regarding the mean scores of sexual desire (p = 0.011), sexual arousal (p = 0.001), lubrication (p = 0.026), orgasm and sexual
satisfaction (p < 0.001), and the whole dimension (p < 0.001). Besides, total mean sexual function before and after for the intervention

and control groups was 21.1 + 3.28 vs. 17.22 + 5.9 (p < 0.001).

Conclusion. In this study, sildenafil citrate was effective in enhancing sexual desire, arousal, orgasm, and sexual satisfaction. Of course,

more studies need to be conducted on this issue.
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Background

Female sexual dysfunction is a common multifactorial
health problem which is mostly neglected in the general popu-
lation while affecting women'’s quality of life [1]. In the study
conducted by Zhang conducted in Hong Kong in 2007, 1510 Chi-
nese women between 19 and 49 years old were interviewed;
37.9% of them showed at least one type of sexual dysfunction
[2]. Moreover, Hassanin et al. performed a study in Egypt and
reported the prevalence of female sexual dysfunction to be
76.9%. Besides, each woman had at least one sexual disorder,
with low sexual desire being the most prevalent one (66.4%).
Also, as the women’s age increased, the prevalence of sexual
problems increased as well [3]. In Iran also, several research
studies have been conducted on women’s sexual function.
However, most of the studies have focused on the prevalence
and types of sexual disorders, and less attention has been paid
to treatment dimensions, including education, consultation,
and pharmacotherapy. For instance, Safarinejad carried out re-
search on 20-60-year-old women in different provinces of the
country, and reported the prevalence of low sexual desire, lack
of sexual arousal, lack of orgasm, and pain during intercourse as
35%, 30%, 37%, and 26%, respectively [4]. Furthermore, Ghan-
barzadeh et al. conducted a study on the prevalence of sexual

dysfunction among 15-72-year-old women (mean age: 31.5 +
9.1 years) in Birjand. The study results showed that out of the
821 subjects under study, 694 (84.6%) had active sexual inter-
course with their husbands, but 239 (29.1%) had less than one
intercourse per week. In addition, 320 participants (39%) were
not satisfied with their sexual activity, and 86 (10.5%) had never
experienced orgasm [5].

In general, women’s sexual function is affected by a large
number of biological, psychological, and socio-cultural factors.
Nevertheless, only 20% of women and 10-30% of men suffering
from sexual dysfunction refer to physicians for treatment [6]. In
spite of the importance of sexual dysfunction in females, limited
treatment methods, such as psychotherapy (marital consulta-
tion and training), pharmacotherapy (hormone therapy and
PDES5 inhibitors), and complementary medicine (herbal medi-
cine) are available.

Sildenafil citrate is a selective inhibitor of cGMP-specific
PDES5, and is effective in the treatment of erectile dysfunction in
males [7]. In addition to playing physiological roles in males’ sex-
ual responses, this medication can also be effective in females’
sexual arousal [8]. Sildenafil citrate is also available under the
commercial names Viagra and Revatio.

Sexual dysfunction leads to couples’ psychological vulner-
ability and disturbs their quality of life. Midwives, being among
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the most important members of the health and treatment
team, can assist women regarding their concerns about sexual
issues at various stages of life. Therefore, considering the com-
munity-based responsibility of midwives, major steps can be
taken towards improving sexual relationships, empowering the
psychological dimensions, and strengthening the family base.

Objectives

The present study aims to investigate the effect of sildenafil
citrate on women'’s sexual dysfunction.

Material and methods

The research was approved by the Ethics Committee of Shi-
raz University of Medical Sciences, and was registered in the
Iranian registry of clinical trials. The present randomized clinical
trial was conducted on 84 women between 18 and 40 years old
who suffered from sexual dysfunction and had referred to the
clinics affiliated to the Enghelab health center, Shiraz, Iran.

According to the type and objectives of the study, and con-
sidering type | error (a) of 5%, power of 80%, minimum mean
difference of 0.6, variance of 0.92, and the following formula, 36
subjects agreed to participate in each study group,

n= 2(21_% +2,_45)0/d

Nonetheless, since the present study was a longitudinal one,
considering the sample drop-out rate of 20% and using the fol-
lowing formula, an 84-subject sample size (42 subjects in each
group) was selected for the study (Figure 1), n'=nx 1(1 - p).

The inclusion criteria of the study were being willing to take
part in the study, being married, being between 18 and 40 years
old, obtaining scores > 22 in the Female Sexual Function Index
(FSFI1), not being pregnant, not having a history of myocardial
infarction or cardiovascular disease, not having a history of un-
controlled hypertension or hypotension, not using drugs affect-
ing sexual function, such as common antidepressants, not using
hormone drugs, particularly oral contraceptive pills, not using
alcohol or drugs, not having a history of active peptic ulcer, not
having a history of headaches such as migraine, and not suffer-
ing from dyspareunia or vaginismus.

The study data were gathered using the FSFI questionnaire
and a demographic information form.

In cases where the samples obtained scores > 22, TSH and
prolactin levels were tested in order to reject thyroid and pro-
lactin disorders, which are among the secondary causes of sex-
ual dysfunction.

In this study the samples were selected through conve-
nience sampling and randomly divided into an intervention and
a control group. The subjects were required to consume the
medications one hour before sexual intercourse.

For the interventional group sildenafil citrate tablets 50 mg
were used for 4 weeks, one hour before intercourse. For the
control group, if the subject wished to participate, had com-
pleted the consent form, and had the criteria for inclusion, they
were enrolled in the study. The control group received placebo
for 35 days, two tablets every 12 hours. All the samples were
contacted weekly by Short Messages (SMS) and phone calls to
encourage them to consume the drugs.

The FSFI questionnaire, with 19 items in the form of self-re-
port in six independent areas, measures female sexual function,
including sexual desire, mental stimulation, humidity, orgasm,

Assessed for eligibility (n = 120)

Excluded (n = 5)
_|*  Not meeting inclusion criteria (n = 5)

“|e  Declined to participate (n = 0)
e Other reasons (n =0)

Randomized (n = 84)

\4

Sildenafil citrate group (n = 42)
¢ Received allocated intervention
(n=42)
¢ Did not receive allocated
intervention (give reasons) (n = 0)

\ 4

Lost to follow-up (give reasons) (n = 0)
Discontinued intervention (give reasons)
(n=0)

Analysed (n = 42)
¢ Excluded from analysis (give reasons)
(n=0)

Figure 1. Flow diagram of sampling
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Table 1. Comparison of the different domains of sexual function, before and after, in the intervention and control groups

Areas of sexual function

Sildenafil Citrate group (n = 41)

Control groupn=42) T-value p

Sexual desire Before intervention | 3.15+0.94 2.78+0.88 1.85 0.067
After intervention 3.51+0.88 2.97+1.01 2.60 0.011
p-value 0.001 0.208

Sexual arousal Before intervention | 3.39 +0.82 3.11+1.17 1.25 0.214
After intervention 4.05+0.82 3.22+1.24 3.56 0.001
p-value <0.001 0.377

Lubrication Before intervention | 4.18 +0.89 3.75+1.45 1.65 0.103
After intervention 4.65 +0.82 4.04+1.54 2.27 0.026
p-value 0.501 0.177

Orgasm Before intervention | 3.48 £ 0.94 3.18+1.19 1.29 0.199
After intervention 4.15+0.89 3.23+£1.36 3.63 <0.001
p-value <0.001 0.715

Sexual satisfaction | Before intervention |4.25+0.8 3.62+1.37 2.56 0.012
After intervention 4.73+0.78 3.74+1.65 3.50 <0.001
p-value <0.001 0.515

Table 2. Comparison of the mean total area of sexual function, before and after, in the intervention and control groups

Areas of sexual function

Sildenafil Citrate group

Control group p

Sexual function (total) Before intervention 18.47 £3.22 16.45+4.9 0.028
After intervention 21.1+3.28 17.22+5.9 <0.001
p-value <0.001 0.229

Table 3. Comparison of the frequency of sexual function, before and after, in the intervention and control groups

Areas of sexual function Sildenafil Citrate group  Control group p
n (%) n (%)
Sexual function (total) Before intervention 41(97.6) 42(100) 0.028
After intervention 23(54.8) 34(81) <0.001
p-value <0.001 0.229

satisfaction, and sexual pain measures. Based on their sexual
performance and feeling, the women responded to the ques-
tions during the last 4 weeks. FSFI has been used in research as
a valid instrument to assess sexual function [9-11]. The reliabil-
ity of this scale was obtained as 0.70. The reliability and validity
indexes reported by Mohammadi et al. (2008) are the basis of
the present study [12].

The FSFI questionnaire was completed by the study partici-
pants before and 5 weeks after the consumption of the medi-
cation. Finally, the data were entered into the SPSS statistical
software (v. 18), and for analysis between groups we used the
independent t-test, and for internal analysis in each group
before and after the intervention we used the paired t-test.
P < 0.05 was considered as statistically significant.

Results

In this study, most of the subjects (67.2%) were between 30
and 40 years old, and 32.8% were within the 20-30 year-old-age
range. Before the intervention, the mean of TSH (2.6 + 1.07) and
prolactin levels (10.05 % 5.27) were normal in both the interven-
tion and control groups. The study results revealed a significant
difference between the two groups regarding the mean scores
of sexual desire (p = 0.011), sexual arousal (p = 0.001), lubrica-
tion (p = 0.026), orgasm and sexual satisfaction (p < 0.001), and
the whole dimension (p < 0.001). The percentage of changes
was 0.35 + 0.65 vs. 0.18 + 0.94 in sexual desire, 0.65 + 0.71 vs.
0.11 +0.83 in sexual arousal, 0.47 £ 0.81 vs. 0.29 + 1.38 in lubri-
cation, 0.66 £ 0.89 vs. 0.05 + 1 in orgasm, 0.47 £ 0.63 vs. 0.11 +

1.1 in sexual satisfaction, and 2.62 + 2.72 vs. 0.76 + 4.05 in the
whole dimension (Table 2 and 3).

According to the study results, no significant difference was
found between the two groups regarding the mean score of the
state of anxiety before the intervention (p = 0.67); however, the
two groups were revealed to be significantly different in this
regard after the intervention (p = 0.026). On the other hand,
no significant difference was observed between the two groups
regarding their mean scores of anxiety trait before (p = 0.908)
and after the intervention (p = 0.088). Therefore, the frequency
of sexual dysfunction decreased to 54.8% from 97.6% after the
intervention (Table 3).

Discussion

The cycle of females’ sexual responses includes five phas-
es of arousal, stability, interest, orgasm, and resolution. These
phases are influenced by various psychological, environmental,
and physiological (hormonal, vascular, muscular, and nervous)
factors. Also, each of these stages can be affected by age, dis-
ease, using medications, alcohol abuse, drug abuse, and cultural
status of the society, eventually leading to change in the qual-
ity of marital relationships. Moreover, disorders in any of the
above-mentioned phases can result in an increase in the inci-
dence of sexual dysfunction [13].

In this study, the mean levels of TSH and prolactin were nor-
mal in both study groups before the intervention. Kadioglu et al.
(2005) investigated sexual dysfunction in patients suffering from
hyperprolactinemia, and the results revealed sexual dysfunction
in 22 out of the 25 patients (88%). On the other hand, only 4
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out of the 16 control subjects (25%) had sexual dysfunction [14].
Similarly, Atis et al. reported the prevalence of sexual dysfunc-
tion to be higher among women with hypothyroidism and sub-
clinical hypothyroidism compared to the control group [15].

The findings of the current study revealed a significant differ-
ence between the two groups regarding their sexual desire mean
scores (3.51 £ 0.88 vs. 2.97 + 1.01). In a placebo-controlled study
inthe U. S., 202 menopausal women with Female Sexual Arousal
Dysfunction (FSAD) were divided into two groups, receiving ei-
ther sildenafil citrate (50 mg) or a placebo [16]. The study results
showed that sildenafil citrate was more effective than the pla-
cebo in the women with FSAD but not suffering from Hypoac-
tive Sexual Desire Disorder (HSDD) (p < 0.02). On the other hand,
no significant change was observed in the sexual function of the
women who suffered from both HSDD and FSAD. Berman et al.
also mentioned sildenafil citrate as an appropriate treatment for
women suffering from FSAD but not HSDD. In that study the po-
tential causes of FSAD were not comprehensively investigated.
The existence of psychological or nervous disorders which might
have affected the women’s sexual function was not determined,
either. Overall, the findings of the study by Berman et al. might
not be reliable due to the fact that the women suffering from
nervous disorders might have had sexual desire but did not ex-
perience sexual arousal. Alexander et al. reported that these
women could be treated with sildenafil citrate [17].

Furthermore, in a double-blind, placebo-controlled study
which was conducted on the sexual function of 19 women with
Spinal Cord Injury (SCI), the participants were randomly divided
into sildenafil and placebo groups. Then, vaginal hyperemia
was assessed using plethysmography. The findings of that study
showed that the scores of mental arousal significantly increased
in the sildenafil group (p < 0.01). Yet, a more significant improve-
ment was observed in the subjects’ sexual function when the ad-
ministration of sildenafil citrate was accompanied by visual stimu-
lation and a guide booklet. Although a greater increase in vaginal
hyperemia was detected in the sildenafil group, no significant dif-
ference was observed between the two groups in this regard (p
= 0.07). Moreover, Sipski et al. showed that sildenafil could rela-
tively improve the sexual function in women suffering from SCI
[18], which is consistent with the findings of the present study.

According to the results of the current study, the mean score
of sexual stimulation increased from 3.39_+ 0.82 to 4.05 + 0.82
in the intervention group (p < 0.001). Salerian et al. [19]. con-
ducted a study on 61 males and 31 females who had referred
to psychiatry outpatient clinics, and used sildenafil (12.5-100
mg) for treating sexual disorders resulting from psychological
disease. The results of the study showed a significant increase
in both males’ and females’ scores of arousal, sexual desire,
orgasm, and sexual satisfaction. The increase in the females’
sexual desire in that study seems to be a psychological reaction
to receiving sildenafil. Previous studies had also shown that re-
sponse to placebo could occur due to the individuals’ psycho-
logical reaction. Therefore, improvement of the study subjects’
sexual desire could have occurred due to the fact that they ex-
pected a positive change after using sildenafil. Another study
also showed that, in comparison to the placebo, sildenafil was
more effective in increasing clitoral blood flow [20].

In the present study, a significant difference was found be-
tween the two groups regarding lubrication before (p = 0.016)
and after the intervention (p = 0.001). Ferrara and Zaslau (2007)
used sildenafil citrate in order to treat sexual dysfunction in
women suffering from neurogenic injury (L5-S1 disk hernia-
tion). The data were gathered using the FSFI questionnaire, and
showed that the females’ sexual function score increased from
48 to 57. Thus, the findings of that study showed that sildenafil
citrate increased the subjects’ sexual stimulation and lubrica-
tion (p < 0.001) [21].

Similarly, Caruso showed that sildenafil could improve
arousal, lubrication, orgasm, sexual satisfaction, and painful in-

tercourse in women suffering from type | diabetes [22]. In gen-
eral, desirable sexual response in females is accompanied by
increase in vaginal blood flow. Ferrara, Zaslau, and Caruso also
revealed the positive effect of sildenafil citrate through inhibi-
tion of PDE5 and increase of nitric oxide production, eventually
increasing vaginal blood flow and lubrication.

The effect of using sildenafil citrate on improving women'’s
quality of life might be based on the assumption that males and
females have similar sexual response cycles. Therefore, using
sildenafil increases vaginal vasocongestion and affects females’
mental sexual arousal [23].

In the current study, the intervention group’s orgasm mean
score increased from 3.48 + 0.94 before the intervention to 4.15
+ 0.89 after the intervention, and was significant in comparison
to the control group. Caruso investigated the effect of sildenafil
citrate in 68 healthy women between 19 and 38 years old who
had no signs of sexual disorders. The subjects were required
to consume either sildenafil or the placebo for 4 weeks, and
to complete the Personal Experience Questionnaire (PEQ). In
comparison to the placebo, sildenafil was shown to be more ef-
fective in improving arousal (p < 0.01), orgasm (p < 0.001), and
sexual satisfaction (p < 0.001) which is in agreement with the
findings of the present study [24].

Furthermore, Dasgupta et al. assessed the effect of sildenafil
citrate on the treatment of secondary sexual dysfunction in wom-
en with multiple sclerosis. However, sildenafil showed no effects,
which is in contrast to the present study results [25].

Sildenafil’s main mechanism of action is increasing the ef-
fect of nitric oxide by the inhibition of cGMP enzymatic destruc-
tion [26]. The specific-PDES5 inhibitor leads to the deactivation
of cGMP in both the clitoris and the penis. In addition to the va-
gina, PDES5 is also present in the clitoris and the smooth muscles
of the labia. Consumption of sildenafil results in hyperpolariza-
tion and relaxation of the tissue through the above-mentioned
mechanism, and eventually leads to increase in blood flow,
hyperemia, and inflation [27, 28]. Thus, it is highly effective in
females’ sexual function, particularly sexual arousal [29]. Its ef-
fects on increasing sexual arousal and lubrication [30], and loos-
ening of the smooth muscles, particularly in arteries, veins, and
arterioles of the vagina and the clitoris have also been reported
in other studies [31].

In this study, the sexual satisfaction mean score in the inter-
vention group increased from 4.25 + 0.8 before the intervention
to 4.73 £ 0.78 after the intervention, which was significantly dif-
ferent from the control group (p < 0.001). Ichikawa et al. evalu-
ated the sexual satisfaction of women whose husbands had re-
ceived sildenafil citrate due to erectile dysfunction. The results
showed the effectiveness of the treatment in 90% of the sexual
partners. Also, the partners’ life quality was reported to have
improved in 60% of the women under study. In that study, most
of the subjects (66.7%) were satisfied, and 20% were not sat-
isfied with the treatment with sildenafil. Besides, only 20% of
the females’ partners were worried about the side effects [32].
These findings were in line with those of the present study.

However, our study results are in contrast to those of a study
by Basson et al., in which they randomly used 10—-100 mg silde-
nafil for 577 women with natural estrogen and 204 with estro-
gen deficiency who complained of FSAD. The initial presentation
of the treatment was detected in 46% and 50% of the women
with natural and deficient estrogen, respectively. The study
results revealed no significant difference between sildenafil ci-
trate and the placebo. Thus, further studies are recommended
to investigate the physiological effects of sildenafil citrate on
the genital system in order to improve the sexual response in
women with various types of sexual dysfunction [33].

It should be noted that sildenafil citrate has been used for
along time in the treatment of male sexual dysfunction, and the
application of sildenafil in the treatment of arousal disorder in
women is still controversial. Lo Monte et al. recommended that
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sildenafil citrate should be used as the last treatment option,
and say that proper diagnosis and treatment of female sexual
disorders requires a thorough history of sexual, psychological,
and medical consultation with a specialist [34].

Besides, the effectiveness of sildenafil citrate in in vitro
studies on smooth-muscle relaxation in clitoral tissue leads the
authors to predict that it may be effective in sexual arousal dis-
order, multiple sclerosis, diabetes or antidepressant [35].

In another study, the effect of sildenafil citrate on genital en-
gorgement disorder in 90 premenopausal women with female
sexual arousal was evaluated. The intervention group received 100
mg drug daily and were compared with the placebo group. The ef-
fectiveness was measured by MRI. The results showed that in the
case group’s clitorises engorgement did not happen, so sildenafil
sexual response in women with FSAD was not strengthened [36].

Conclusions

The findings of the present study showed that sildenafil ci-
trate was effective in enhancing sexual desire, arousal, orgasm,
and sexual satisfaction. However, considering the study sample
size, more studies need to be conducted on the issue.
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