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Introduction
According to previous studies, infertility, 
an inability in conceiving after 1  year of 
continuous unprotected sex, is a major 
problem for about 50–80 millions of 
people worldwide.[1] The rate of infertility 
varies among different communities. 
The prevalence of infertility among 
American couples was estimated to be 
around 10%–15%[2] and for Iranians, 
the prevalence of infertility is reported 
to be 10.2%.[3] In general, infertility has 
deep psychological impacts on the sexual 
function, in particular in women.[4] In such 
state, sex is accompanied with a sense 
of fear, failure, and incompetence, or if it 
becomes forceful, it will cause reduced 
sexual desire, unattained orgasm, and other 
sexual disorders.[5]

Burgeoning body of evidence show that 
most of the women with infertility have 
suffered from sexual function disorders.[6‑8] 
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Abstract
Background: Infertility has deep psychological impacts on the sexual function of women such as a 
sense of fear, failure, and incompetence. It can also result in reduced sexual desire, unattained orgasm, 
and other sexual disorders. However, sexual education is assumed to improve the sexual function in 
these cases. Therefore, we study the effect of sexual education based on Sexual Health Model (SHM) 
on sexual function disorders in women with infertility. Materials and Methods: A  singleblind, 
randomized controlled trial was conducted on 108 women with infertility (54 intervention group 
and 54 control group) aged between 18 and 40  years at the Milad Infertility Center of Mashhad 
in 2016. The intervention comprised three 90‑min sessions administered during 1  week. At first, 
a pretest  (Female Sexual Function Index  [FSFI]) was completed, and 1 month after the end of the 
intervention, the posttest  (FSFI) was completed. To analyze the data, independent t‑test, Mann–
Whitney test, and Wilcoxon test were run. Results: The mean  (Standard Deviation  [SD]) age of 
women and their spouses was 30.61 (5.42) and 34.42  (5.73)years, respectively. Results of Mann–
Whitney test showed that after 1 month of intervention, there was a significant difference between 
intervention and control groups  (Z = −4.87, p < 0.001). Moreover, results of Wilcoxon test showed 
a significant difference in the sexual function in the intervention group before and after the 
intervention  (Z  =  2.81, p  <  0.001). Conclusions: Given the positive effects of SHM‑based sexual 
education, this method could be considered as a subset of sexual education materials used for women 
with infertility suffering from sexual disorders.
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On the other hand, it is also believed that 
there is a significant correlation between 
sexual function disorders and infertility in 
women.[9-11] Despite these difficulties, many 
couples sense shame and feel guilty to 
speak about their sexual problems.[12] One 
solution to this problem is sexual education 
which helps people acquire information, 
attitude, and skills on sexual issues to 
enable couples in satisfying mutual 
needs and balancing individual, social, 
and family life.[13] Recently, numerous 
methods and models for sexual education 
have been proposed among which Sexual 
Health Model  (SHM) is supposed to 
have some superiority because of its 
capacity to be provided for groups and its 
cost‑effectiveness.[14]

The SHM gives people a theoretical 
framework to improve their sexual health 
through providing them with correct 
information, personal awareness, and 
self‑acceptance. In fact, the SHM enables 
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people to intimate and speak about their needs and sexual 
desires with their spouses in a clear, responsible, and 
respectful way and without unwanted behaviors or diseases. 
The SHM includes ten essential aspects of sexual health 
involving talking about sex; sexual anatomy functioning; 
challenges, culture, and sexual identity; sexual health care 
and safer sex; positive sexuality; body image; fantasy; 
relationships; intimacy; and spirituality.[15‑17] Despite the 
major problems experienced by women with infertility and 
the effectiveness of SHM, no study has yet been conducted 
to assess the effect of SHM on sexual function of women 
with infertility. Therefore, we decided to study the effects 
of sexual education based on the SHM on sexual function 
disorders of women with infertility presenting at the Milad 
Infertility Center of Mashhad during June 21 to the end of 
September 2016.

Materials and Methods
A singleblind, randomized controlled 
trial  (IRCT2016102724469N2) was carried out on 108 
women with infertility who were referred to the Milad 
Infertility Center from June 21 to the end of September 
2016. Women with infertility were selected through 
available sampling from whom informed written consent 
was obtained. Qualified women were randomly divided 
into intervention and control groups using shuffled 
cards  (  =  54). Using mean comparison formula with 
confidence level of 95% and statistical power of 80%, the 
sample size was determined to be 42 women in each group, 
accounting for 30% attrition set to the 54 women. Finally, 
six women withdrew (two attended <3 sessions, two had a 
stressful event during the study, and two did not complete 
the posttest). Hence, final analysis was restricted to 
questionnaires returned back from 102 women [Figure 1].

Inclusion criteria were being Iranian and Muslim, having 
education  (at least reading and writing), speaking Persian 
language, aged between 18 and 40 years, primary infertility 
confirmed by a gynecologist, getting a score  <28 in the 
Female Sexual Function Index  (FSFI) questionnaire, 
having no stressful trauma during the last 6 months, not 
using medicine for sexual function, and not taking sexual 
or marital course or counseling during the last 6 months. 
Exclusion criteria were having organized program of mental 
or sexual education during the study period, experiencing 
any traumatic stressful event during the study period, having 
a history of sexual disorders, having no sexual intercourse 
during the study period, having severe degree based on the 
Depression Anxiety Stress Scales‑21 (DASS‑21), and being 
absent in the instructional sessions.

To gather information, each woman guided to a quiet 
room. Then, they were given the written informed consent 
form and some oral explanation about the project and if 
they agreed to participate and signed the form, they were 
interviewed based on a checklist to see if they are eligible 
for the study. Besides, they were given instruction on how 
to fill in the required questionnaire and asked to fill in 
demographic checklist as well as the FSFI and DASS‑21 
questionnaires. In order to assess homogeneity, both 
intervention and control groups were examined based on 
these measurements. The FSFI as the main measurement 
tool of this study is developed by Rosen et  al. It includes 
19 items assessed on a 5‑point Likert scale and involves 
six subscales including sexual desire  (1 and 2), sexual 
stimulation  (3, 4, 5, and 6), sexual lubrication  (7, 8, 9, and 
10), orgasm  (11, 12, and 13), pain  (14, 15, and 16), and 
sexual satisfaction  (17, 18, and 19). The scores range from 
0 to 5  (0  =  no sexual activity, 1  =  almost never or never, 

Assessed for eligibility (n = 130)

Excluded (n = 22)
Not meeting inclusion criteria (n = 12)  
Declined to participate (n = 10)

Randomized (n = 108)

Allocated to control group (n = 54) Allocated to intervention group (n = 54)  

Lost to follow-up (n = 3)
one case faced to a stressful event during 
the study  (n = 1), not complete post test
(n = 2)

Lost to follow-up (n = 3)
Attending less than three sessions due to 
relocation (n = 2), Facing with a stressful event 
during the study the study  (n = 1)

Analysed (n = 51)
Excluded from analysis  (n = 0)

Analysed (n = 51)
Excluded from analysis (n = 0)

Enrollment

Allocation

Follow-Up

Analysis

Figure 1: Consort 2010 flow diagram
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2 = a few times, 3 = sometimes, 4 = most of the times, and 
5 = almost always or always). Score 0 represents no sexual 
activity during the last 4  weeks. The maximum score for 
each subscale is 6 and for total scale is 36. The minimum 
score for the domain of sexual desire is 1.2, the minimum 
score for the domains of sexual stimulation, sexual 
lubrication, orgasm, and pain is  (0), and for the domain of 
satisfaction is 0.8, and for the total scale is 2. A higher score 
represents greater level of sexual function and a score  <28 
represents sexual function disorder.[18] The validity and 
reliability of the FSFI questionnaire in Iranian culture have 
been assessed previously by Mohammadi et  al.[19] In this 
study, the FSFI questionnaire had an acceptable internal 
consistency as its Cronbach’s alpha coefficient was 0.84.

Subsequently, three 90‑minute instructional sessions were 
administered during 1  week in a quiet and uncrowded 
room. Each session consisted of speaking about the project 
purposes and some questions about sexual issues (10 min), 
education through lecturing and presentation  (60  min), 
and finally, question and answer  (20 min). The instructor’s 
competence to provide sexual education was confirmed by 
professional advisors in this field after taking a course in 
sexual education. Sessions’ content was programmed to 
cover ten aspects of the SHM considering Iranian culture 
and sexual problems as follows: in the first session, talking 
about sex, sexual anatomy functioning, and challenges; in 
the second session, culture and sexual identity, sexually 
health care and safer sex, and positive sexuality; in the third 
session, body image, fantasy, relationships and intimacy, 
and spirituality. The control group received routine care 
services and administered with no intervention. However, 
after the study, they received all education session contents 
in the form of pamphlets. One month after completion of 

the intervention, an examiner who was not aware of the 
participants’ groups conducted the posttest.

Statistical analysis included descriptive statistics  (i.e., the 
means and Standard Deviations  [SD]) and statistical tests 
such as Mann–Whitney, Independent t‑test, and Wilcoxon 
test. All analyses were performed using SPSS  (Statistical 
Package for the Social Sciences, version  16.0, SPSS Inc. 
Chicago, Illinois, USA). Significance level was set at 0.05.

Ethical considerations

An informed consent was obtained from all the participants 
of the study. Also, participants had the complete freedom 
to leave the study at any stage if they did not want to 
continue. This study was confirmed by ethics committee 
of Mashhad University of Medical Sciences  (IR.MUMS.
REC.1395.116).

Results
The intervention and control group were comparable in 
terms of demographic characteristics. The obtained results 
of the study showed that there was no significant difference 
between the two groups regarding age  (p = 0.87), duration 
of marriage  (p  =  0.79), duration of infertility  (p  =  0.97), 
duration of infertility treatment  (p  =  0.43)  [Table  1]. 
Results of Mann–Whitney test showed that there was also 
no significant difference in sexual function score between 
intervention and control groups before intervention as 
the mean  (SD) of intervention and control groups were 
27.41  (30) and 26.72  (2.70), respectively. However, 1 
month following the intervention, there was a significant 
difference  (p  <  0.002) between the groups as the 
mean  (SD) sexual function score of the intervention and 
control were 30.10  (3.31) and 27.13  (3.22), respectively. 

Table 1: Comparison of demographic characteristics in intervention and control groups
Variable Intervention group Control group t, Z p
Age of women (years), mean (SD) 30.27 (5.80) 30.54 (5.20) 0.16 0.87*
Age of husbands (years), mean (SD) 34.52 (5.98) 34.84 (5.65) 0.27 0.56*
Duration of marriage (years), mean (SD) 8.52 (4.65) 8.77 (4.76) 0.26 0.79*
Duration of infertility (years), mean (SD) 6.51 (4.13) 6.60 (4.39) 0.34 0.97**
Duration of infertility treatment (years), mean (SD) 5.27 (3.21) 4.88 (3.29) 0.77 0.43**
Depression anxiety stress (DASS‑21), mean (SD) 18.66 (5.71) 18.96 (6.76) −0.27 0.81*
Education level, n (%)
Reading and writing literacy 12 (23.50) 4 (7.81) -1.60 0.11**
High school 23 (45.11) 27 (56.93)
University education 16 (31.42) 20 (39.22)

Husbands education level
Reading and writing literacy 4 (7.80) 2 (3.90) 0.96 0.33**
High school 26 (51.00) 29 (56.93)
University education 21 (41.20) 20 (39.22)

Income
Lower than adequacy 14 (27.55) 9 (17.60) 0.75 0.44**
Adequate 31 (60.80) 37 (72.50)
Higher than adequacy 11.81 5 (9.83)

*Independent t‑test, **Mann–Whitney. DASS: Depression Anxiety Stress Scales, SD: Standard deviation
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Moreover, results obtained from Wilcoxon test showed 
that there was a significant difference in the sexual 
function score in the intervention group before and 
after the intervention  (p  <  0.001), but not in control 
group  (p  =  0.07). Moreover, following 1 month of 
intervention, Results of Mann–Whitney test showed that 
there were significant difference in three dimensions of 
sexual function: Sexual desire (Z = −1.37, p = 0.02), sexual 
lubrication  (Z = −2.31, p  =  0.02) and sexual satisfaction 
(Z = −2.34, p  =  0.001) between intervention and control 
groups. Whereas, there were no significant difference 
in sexual stimulation  (p  =  0.08), orgasm  (p  =  0.06) and 
pain between intervention and control groups after the 
tests [Table 2].

Discussion
In this study, we aimed to determine the effect of sexual 
education based on SHM on sexual function of women with 
infertility attended at Milad fertility center of Mashhad. Our 
results showed that sexual education based on (SHM) was an 
effective method to increase sexual function score of women 
with infertility. More specifically, there was a statistically 
significant difference in sexual desire, sexual lubrication, and 
sexual satisfaction between intervention and control groups. 
However, the differences in sexual stimulation, pain and 
orgasm was not statistically significant.

The results obtained in the study conducted by Behboodi 
Moghadam et al. showed that after sexual health education 

Table 2: Comparison of sexual function and its dimensions in women with infertility before and after sexual education 
in intervention and control groups

Mean (SD) Z p
Intervention group Control group

Sexual desire
Before education 4.20 (1.11) 4.30 (1.00) −1.14 0.76*
After education 5.21 (0.09) 4.62 (1.00) −1.37 0.02*
Test result (intragroup comparison) p<0.001**

Z=−1.20
p=0.13**
Z=−2.24

Sexual stimulation
Before education 4.80 (0.91) 4.51 (0.90) −1.31 0.41*
After education 0.50 (8.0) 4.60 (09) −1.73 0.08*
Test result (intragroup comparison) p=0.02**

Z=−2.34
p=0.18**
Z=−1.36

Sexual lubrication
Before education 4.65 (0.90) 4.30 (0.80) −1.22 0.21*
After education 84 (8.0) 3.4 (9.00) −2.31 0.02*
Test result (intragroup comparison) p=0.02**

Z=−2.34
p=0.31**
Z=−1.32

Orgasm
Before education 4.40 (0.81) 4.41 (0.71) −1.31 0.18
After education 4.4 (9.0) 4.41 (0.80) −1.86 0.06*
Test result (intragroup comparison) p=0.001**

Z=−3.36
p=0.15**
Z=−1.45

Pain
Before education 4.90 (0.80) 4.50 (1.00) −0.95 0.35*
After education 4.72 (0.91) 4.46 (1.00) −1.86 0.09*
Test result (intragroup comparison) p=0.01**

Z=−2.48
p=0.88**
Z=−1.15

Sexual satisfaction
Before education 4.70 (0.90) 4.50 (1.00) −0.76 0.44*
After education 4.5 (8.0) 4.62 (0.90) −2.34 0.001*
Test result (intragroup comparison) p<0.001**

Z=−3.88
p=0.66**
Z=−1.41

Sexual function
Before education 27.41 (3.00) 26.72 (2.70) 0.78 0.21*
After education 30.10 (3.31) 27.13 (3.22) 2.81 <0.001*
Test result (intragroup comparison) p<0.001**

Z=−4.87
p=0.07**
Z=−1.86

*Mann–Whitney, **Wilcoxon test. SD: Standard deviation
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program, except for orgasm and pain, all dimensions of 
sexual functions were significantly improved.[20] Moreover, 
Smith et  al. demonstrated that participating in a group 
sexuality appointment improved the mean scores of sexual 
function. In accordance with Smith et al., our results also 
suggested that while the highest changes were observed 
in the sexual desire, excitement, sexual satisfaction and 
vaginal moisture, the lowest changes were detected in 
the sexual pain and orgasm. Regarding orgasm, one 
explanation is that orgasm is a skill that needs to be 
practiced over a long time and therefore, it is natural to 
observe little change after just three session’s educational 
programs. Pain may also be due to medical issues besides 
the fact that women with infertility might have been forced 
to have sex with reduced sexual desire and reduced sexual 
intercourse.[21]

Several studies have reported that sexual dysfunction, 
especially sexual stimulation is considered as an initial 
problem, which was in consistent with the results of the 
present study.[22,23] It is worth mentioning that the sexual 
stimulation in women has both mental and physical aspects, 
and in this study the physical aspect, women’s sexual 
lubrication, but not the mental one has increased. It seems 
that more time is needed to work on the mental aspect of 
sexual stimulation.

In a study conducted by Sasanpur et al., it was reported 
that after ten sessions of cognitive restructuring education, 
the total score of couples’ sexual problems and all its 
dimensions were significantly reduced.[13] Accordingly, 
Dehkordi et  al. proposed a cognitive behavioral therapy 
as an effective method for sexual dysfunctions. Except 
for pain and orgasm, the results of the aforementioned 
studies were in consistent with the findings of our 
investigation.[24] One of the reasons for the observed 
differences in results could be the differences in the 
counseling methods.

Previous studies conducted by Rostamkhani et  al. 
and Khakbazan et  al. showed that sexual counseling 
based on Permission‑Limited Information‑Specific 
Suggestion‑Intensive Therapy  (PLISSIT) model 
improved all dimensions of sexual function. Apart from 
pain and orgasm, the results of these aforementioned 
studies were in consistent with our investigation.[25,26] 
The usage of different consulting methods could be a 
reason for this discrepancy. In addition, PLISSIT method 
is individualized therapy; whereas SHM model is a 
group‑based therapy.

The results of a clinical trial conducted by Farnam et al. 
using The SHM model and PLISSIT methods showed that 
both methods significantly increased the mean of sexual 
function score and decreased the mean of score of sexual 
function stress. They reported that regarding combined 
outcomes, education based on PLISSIT model and SHM 
model had borderline significance differences. However, 

considering limited human resources, time, and costs, it 
seems that group‑based education methods could be more 
cost effective.[14] The similarity of their results with those 
of the present study could be due to fact that they, like 
us, incorporated socio‑cultural characteristics in their 
programs. Moreover, the results of SHM group showed 
that all domains of sexual function increased significantly, 
the results of these aforementioned studies were in 
consistent with our investigation except for orgasm and 
stimulation. Short follow up could be a reason for this 
discrepancy.

One of the important factors in the success of the 
SHM method is that it includes different aspects like 
cultural, sexual identity, and spirituality. We tried to use 
the education method based on the Iranian culture and 
problems. Ibrahimpure et  al. reported that the lack of 
correct information and premarital sexual relationships 
(because of our religious and cultural tradition) cause 
considerable stress and anxiety in couples.[27] So, it 
seems reasonable to suggest that in such conditions, the 
educational programs be designed according to the culture 
of the country.

Another important factor for the success of the SHM 
model is the dimension of body image. It has been shown 
that women with infertility who has a poor body image 
might experience more psychological problems that could 
affect all aspects of their life. Similarly, Khorashadizade 
et  al. showed that the sexual performance and general 
well‑being were improved in women with infertility after 
improving their body image.[28] Moreover, Marvi et  al. 
demonstrated that the sexual education could increase 
genital self‑image in women with infertility and there were 
positive association between sexual satisfaction and genital 
self‑image among women with infertility.[29,30]

The positive therapeutic function of the grouped‑based 
therapy is another important factor in the success of 
SHM model. Removing the taboo of talking about sexual 
problems and as a result becoming aware of the ideas 
and experiences of other people with similar or even 
more severe problems can decrease sexual concerns and 
normalize their thoughts and behaviors. Smith et  al. have 
shown that group therapy can be an effective alternative 
option for the treatment of sexual concerns by health care 
facilities with limited time.[14]

Our study suggests that SHM could improve the 
sexual function of women with infertility and could 
be implemented in group therapy programs. It is more 
cost‑effective in terms of human resources, time, and costs. 
Moreover, SHM includes ten necessary aspects of sexual 
health and aims to remove sexual concerns.

One of the limitations of the present study was that clients 
had some stress and concerns about counseling, treatment, 
and diagnosis of infertility which might influence on 
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their answers. To control this limitation at least in part, 
women were asked to fill in the questionnaires when they 
were prepared mentally. Other limitations were individual 
differences in being influenced by information presented 
at counseling sessions, and the influences of other sources 
like the mass media.

Conclusions
According to the positive effects of SHM‑based sexual 
education, this method could be considered as a subset of 
sexual education materials used for women with infertility 
suffering from sexual disorders. The results of this study 
could be regarded as a ground for researchers to develop 
and evaluate other education‑centered interventions.
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