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Introduction: Female infertility is increasing in Iran, encompassing all dimensions of 
women’s lives. One of the most important effects of infertility is on sexual function. All 
women have the right to sexual health. Using educational models, one can see a positive 
effect on women’s sexual function. The present study aimed to investigate the effect of an 
education program based on the beliefs, attitudes, subjective norms, and enabling factors 
(BASNEF) model on promoting overall sexual health satisfaction and satisfaction with the 
quality of sexual relationships among women with infertility.
Methods: This was a quasiexperimental study conducted on 80 infertile women referred to 
an infertility center affiliated with Tehran University of Medical Sciences, in Tehran, Iran in 
2016–2017. Infertile women with primary infertility were divided into experimental and 
control groups based on odd and even days. The intervention was carried out based on the 
BASNEF model over four sessions. Data were collected using a demographic questionnaire, 
the BASNEF questionnaire, and items on overall sexual health satisfaction and satisfaction 
with their sexual relationship. The questionnaires were completed before and 4 and 8 weeks 
after the intervention in the two groups. Friedman, χ2, and t-tests were used for data analysis.
Results: After the educational intervention, BASNEF values and overall sexual function and 
satisfaction with the quality of sexual relationships had significantly improved in the 
experimental group (p<0.05), while changes were not significant in the control group.
Conclusion: The results showed that the BASNEF model–based educational invention 
improved overall sexual health and satisfaction among intertitle women. Indeed, it seems 
that using theory-based educational interventions in infertility centers might be helpful.
Keywords: infertility, sexual function, female, reproductive health

Introduction
Infertility is defined by the World Health Organization as “a disease of the repro-
ductive system defined by the failure to achieve a clinical pregnancy after 12 
months or more of regular unprotected sexual intercourse”.1 The number of infertile 
women is constantly increasing. It has been estimated that approximately 72.4 
million women worldwide are infertile.2 More than 20% of Iranian couples experi-
ence infertility during their reproductive life.3,4 As a medical and social issue, 
infertility is an important stress for couples.5 Evaluation and treatment of infertility 
with extensive laboratory workup, serial follow-up ultrasonography, strict coital 
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rules, and unsuccessful cycles can have a detrimental 
effect on sexual life of couples. It has been reported that 
health problems, loss of self-esteem, feeling akin to 
mourning, threat, sexual distress, depression, guilt, anxi-
ety, frustration, emotional distress, and marital problems 
are all associated with infertility.6

Although infertile women and men are emotionally 
affected, women seem to experience more stress, pres-
sure, and a higher rate of anxiety and depression.7 

During the treatment of infertility, 50%–60% of couples 
express a marked decrease in sexual satisfaction. 
Research has shown that lack of sexual health is closely 
linked to many social problems, such as crime, rape, 
mental illness, and divorce.8 Studies have shown that 
infertility is one of the factors affecting sexuality and 
ultimately the sexual functioning of couples, especially 
women. In such situations, sexual activity is accompa-
nied by feelings of fear, failure, inefficiency, and loss, or 
if forced it ultimately leads to loss of sexual desire, lack 
of orgasm, and other sexual disorders.9 In many cul-
tures, womanhood is defined through motherhood, and 
infertile women usually carry the blame for a couple’s 
inability to conceive. Infertile women are frequently 
stigmatized, resulting in isolation, neglect, domestic vio-
lence, and polygamy.10,11

All women should be entitled to sexual and repro-
ductive health. Infertile women are vulnerable because 
their special sexual and reproductive status.12–14 Sexual 
health is part of reproductive health, which is a require-
ment and strategy for achieving the Millennium 
Development Goals.15 According to the World Health 
Organization, sexual health is physical, mental, psycho-
logical, and social welfare related to sexual desire, and 
does not just include absence of a disease or disorder. 
Sexual health is a positive move for sexuality and the 
possibility of having a safe and desirable sexual experi-
ence, away from threats, coercion, discrimination, and 
violence. In order to achieve and maintain sexual health, 
everyone’s sexual rights must be recognized, protected, 
and strengthened.

The motto “A woman’s pathway to health” is the 
special attention to sexual health education.16 Given that 
one of the goals of education can be behavioral change, 
the understanding of behavior afforded by various beha-
vior-change theories provides insight into the formulation 
of effective teaching methods for this purpose.17,18 One of 
these models is the beliefs, attitudes, subjective norms, and 
enabling factors (BASNEF), model as explained by John 

Hubley, which includes beliefs regarding behavioral out-
comes, attitudes toward behavior, subjective norms and 
enabling factors. This model is a combination of the 
Precede–Proceed model and expectancy-value theory.19,20 

The most significant construct of the BASNEF model is 
the behavior change.19 Beliefs and attitudes are influenced 
by culture, values, traditions, education, the media, and 
personal experiences. Subjective norms include family, 
society, social media, and peer pressure. Enabling factors 
can be income, women’s status, time, and skills.19,21 This 
model can be proposed as a new educational method.22 In 
developing countries, the BASNEF model is used to meet 
the health-education needs of society.19 However, since 
infertility is one of the major causes of sexual dysfunction 
and marital dissatisfaction, it is necessary to pay attention 
to the relationship between marital satisfaction and posi-
tive moods, such as happiness.23,24 The present study was 
conducted to determine the effect of education based on 
the BASNEF model on promoting overall sexual health 
satisfaction and satisfaction with quality of sexual relation-
ships among infertile women.

Methods
Design
This was a quasiexperimental clinical trial including an 
experimental and a control group conducted at an inferti-
lity center affiliated with Tehran University of Medical 
Sciences in Tehran, Iran in 2016–2017 (IRCT registration 
IRCT201301189463N12). The trial commenced on 
October 22, 2016, but registration was not finalized until 
January 2, 2017.

Participants
Women with primary infertility were eligible for the study. 
Inclusion criteria were history of at least 4 years of pri-
mary infertility, no history of participation in educational 
or counseling classes focusing on sexual function, no 
alcohol or drug use, no chronic disease, no psychological 
disorder, and not taking medication for sexual functioning. 
Women were excluded if they had been pregnant or did 
not wish to participate in educational sessions. Continuous 
sampling was carried out on a daily basis. Those attending 
the center on even days were assigned to the experimental 
group, and those attending on odd days were assigned to 
the control group. All subjects signed a written informed- 
consent form.
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Intervention
The content of the intervention was prepared based on 
pretesting and using validated scientific resources. The 
experimental group was divided into groups of five to 
ten. Four sessions of 60–90 minutes were held once a 
week. At the first session, the women’s awareness of 
infertility, their sexual health, and their attitudes toward 
these issues were considered. At the second session, sub-
jective norms, ie, social pressures, were discussed. The 
third session covered topics on enabling factors, such as 
marital counseling, and introducing. During the final ses-
sion, the contents were reviewed and summarized. A man-
ual was provided to the control group after completion of 
the study.

Study Instrument
Data were collected using a questionnaire containing three 
sections:

1. Demographics, including items on age, marriage, 
and infertility duration.

2. Items based on the BASNEF model, containing 
questions on beliefs, attitudes, subjective norms, 
and enabling factors. The questionnaire was devel-
oped after an extensive literature review. Content 
validity was evaluated by ten experts on reproduc-
tive health and health education, and Cronbach’s α 
was estimated to assess the reliability of the 
BASNEF questionnaire in the target group. The 
questionnaire was distributed to a sample of 20 
women, and it was found that it had good internal 
consistency (α=0.84).

3. Regarding sexual health satisfaction and satisfac-
tion with quality of sexual relationships, a single 
item was used to assess whether women were satis-
fied with their sexual health or not. Additionally, we 
assessed satisfaction with quality of sexual relation-
ships using a single item. Response categories for 
both items were in “yes and no” format.

The questionnaire was administered to both groups before 
and at 1 and 2 months after the intervention.

Sample Size
Using the formula

n ¼ Za=2þZ1� B
� �2

�pq rþ 1ð Þ=r p1 � p2ð Þ
2 

assuming that a 35% improvement in sexual health among 
the intervention group and a 5% improvement among the 
control group would occur, it was estimated that a study 
with 80% power at 5% significance needed at least need 
34 women per group. Considering a 20% dropout rate, we 
recruited 40 women per group. A study flowchart is pre-
sented in Figure 1.

Statistical Analysis
Data analysis was performed using SPSS version 20. 
IBM, Armonk, NY). Descriptive statistics, — frequency, 
percentage, and means ± SD — was used to explore the 
data. To compare data within groups, repeated-measure 
analysis for qualitative data and Friedman’s test for 
quantitative data wer performed. Between-group com-
parisons were carried out using χ2 and t-tests. 
Significance level set at P<0.05.

Ethics
The study was carried out with accordance with the 
Declaration of Helsinki. The ethics committee of Tehran 
University of Medical Sciences approved the study (IR. 
TUMS.FNM.REC.1395.596). All participants signed 
informed consent.

Results
Characteristics of Subjects
Characteristics of the study samples are shown in 
Table 1. There were no significant differences between 
the experimental and control groups. The mean age in 
the two groups was 31 years and that of the husband 35 
years (P>0.05). Furthermore, there were no significant 
differences in lifetime frequency of infertility treatment 
between the groups. The majority in both groups were 
housewives.

Findings for BASNEF Constructs
Mean scores for beliefs in the experimental and control 
groups were not significantly different before interven-
tion, while after the end of the intervention, belief 
scores had increased significantly in the experimental 
group (Table 2). Attitude scores increased in the experi-
mental group, and these changes were significant com-
pared to the control group (Table 3). For the construct 
of subjective norms assessed by perceived changes in 
husband’s behavior, the results showed no significant 
differences in either groups before, 1 month, or two 
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months after the intervention. The results are presented 
in Table 4. For the construct of enabling factors evalu-
ated by the women’s intention to seek sexual 

counseling, a significant improvement was observed for 
the experimental group, but not for the control group. 
The results are shown in Table 5.

Figure 1 Study flowchart.

Table 1 Demographic Characteristics of Study Subjects

Experimental Group (n=40) Control Group (n=40) P

Mean (SD) Mean (SD)

Age (years) 31.9 (5.54) 31.4 (6.00) 0.70
Husband’s age (years) 35.9 (5.43) 35.3 (4.90) 0.56

Marriage duration (years) 8.20 (4.21) 8.32 (3.26) 0.88

Infertility duration (years) 6.47 (3.65) 6.77 (2.85) 0.68
Infertility-treatment attempts 2.51 (1.63) 2.17 (1.24) 0.38
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Overall Sexual Health Satisfaction and 
Satisfaction with Quality of Sexual 
Relationships
The results showed significant improvements for overall 
sexual health satisfaction and satisfaction with quality of 
sexual relationships among women in the experimental 
group, whereas no differences were observed in the 

control group. The results are shown in Tables 6 and 
7. increase in

Discussion
The findings from this study indicate that educational 
interventions are potentially able to improve sexual 
satisfaction among infertile women. In a study by 

Table 2 Comparison of Belief Scores in Experimental and Control Groups

Before Intervention One-Month Follow-Up Two-Month Follow-Up P*

Mean (SD) Mean (SD) Mean (SD)

Experimental group (n=40) 39.3 (6.98) 54.0 (3.83) 54.6 (4.34) <0.001

Control group (n=40) 38.1 (7.20) 39.3 (7.30) 39.2 (7.04) NS
P** NS <0.001 <0.001

Notes: *Derived from repeated-measure analysis; **derived from t-tests. 
Abbreviation: NS, not significant.

Table 3 Comparison of Attitude Scores in Experimental and Control Groups

Before Intervention One-Month Follow-Up Two-Month Follow-Up P*

Mean (SD) Mean (SD) Mean (SD)

Experimental group (n=40) 26.7 (3.87) 36.7 (2.11) 37.20 (2.43) <0.001

Control group (n=40) 26.9 (4.48) 26.4 (4.48) 27.2 (4.64) NS
P** NS <0.001 <0.001

Notes: *Derived from repeated-measure analysis; **derived from t-tests. 
Abbreviation: NS, not significant.

Table 4 Comparison of Subjective Norms (Perceived Changes in Husband’s Behavior) in Experimental and Control Groups 
(Frequency of Positive Responses)

Before Intervention One-Month Follow-Up Two-Month Follow-Up P*

n (%) n (%) n (%)

Experimental group (n=40) 10 (25.5) 15 (37.5) 16 (40) <0.001
Control group (n=40) 12 (30) 13 (32.5) 13 (32.5) NS

P** NS NS NS

Notes: *Derived from Friedman’s test; **derived from χ2. 
Abbreviation: NS, not significant.

Table 5 Comparing Enabling Factors (Intent for Sexual Counseling) in Experimental and Control Groups (Frequency of Positive 
Responses)

Before intervention One-month follow-up Two-month follow-up P*

n (%) n (%) n (%)

Experimental group (n=40) 12 (30) 38 (95) 38 (5) <0.001

Control group (n=40) 9 (22.5) 10 (25) 10 (25) NS
P** NS <0.001 <0.001

Notes: *Derived from Friedman test; **derived from χ2. 
Abbreviation: NS, not significant.
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Winkelman et al, younger age and infertility due to 
female problems were the main causes of sexual dys-
function in infertile women.25 Bayar et al found that 
infertility was one of the major causes of sexual dys-
function and indicated that it is necessary to pay atten-
tion to this issue.26 In general, the BASNEF model has 
been found to be a useful framework for change in 
beliefs and attitudes.27 We also found that the educa-
tional intervention based on the BASNEF model 
increased belief and attitude scores. Perhaps these 
occurred because during the sessions, we discussed 
topic that changed attitudes toward sexual health and 
altered thoughts about infertility. Concerning subjective 
norms, the results were promising. However, based on 
the observations of the main investigator in the educa-
tional sessions, infertile women had problems in sexual 
self-regulation and sexual self-efficacy. Because of feel-
ing deficient, these women stayed away from sexual 
relationships. It has been argued that individual factors, 
such as stress, false beliefs, and self-blame, have various 
effects on sexual health that in turn can affect sexual 
activity. In a study on the effect of sexual education 
based on the theory of planned behavior on sexual 
functioning in women, there was no significant differ-
ence in the subjective norms of the two groups after the 
intervention.28

Enabling factors were assessed with regard to seeking 
sexual counseling. The two groups were homogeneous 
before the study. However, after the intervention and 

understanding of subjects about the need to seek help 
from experienced experts, the intervention group showed 
significant improvement. We think this happened because of 
improvements in their capacity for effective communication 
with their partner as a powerful factor. Similar observations 
have been reported by other investigators.29–31 Overall sex-
ual health satisfaction and satisfaction with sexual relation-
ships significantly increased among the intervention group. 
In general, as indicated by other investigators, BASNEF- 
based educational programs are usually successful in chan-
ging behaviors or intentions. For instance, in one study on 
the effect of educational intervention based on the BASNEF 
model in promoting the physical activity of women after 
childbirth, significant behavior and intention changes 
occurred in the experimental group.32 It clearly indicated 
that educational programs can lead to satisfaction in marital 
relationships. Another study showed that after a 12-week 
intervention, the overall sexual performance of women in 
the experimental group had improved.33

Limitations
This study had some limitations. One was the short follow- 
up. Future studies need to follow women for longer. Also, 
randomization was not complete. We assigned infertile 
women into the study groups based on odd and even 
days during a week, and this might have biased the find-
ings. Finally, it seems that a bigger sample is needed to 
reach firm conclusions.

Table 6 Overall Sexual Health Satisfaction in Experimental and Control Groups (Frequency of Positive Responses)

Before Intervention One-Month Follow-Up Two-Month Follow-Up P*

n (%) n (%) n (%)

Experimental group (n=40) 10 (25) 28 (70) 30 (75) <0.001

Control group (n=40) 12 (30) 11 (27.5) 11 (27.5) NS
P** NS <0.001 <0.001

Notes: *Derived from Friedman’s test; **derived from χ2. 
Abbreviation: NS, not significant.

Table 7 Satisfaction with Quality of Sexual Relationship (Frequency of Positive Responses)

Before Intervention One-Month Follow-Up Two Months Follow-Up P*

n (%) n (%) n (%)

Experimental group (n=40) 9 (22.5) 28 (70) 33 (82.5) <0.0001

Control group (n=40) 11 (27.5) 10 (25%) 12 (30) NS

P** NS <0.001 <0.001

Notes: *Derived from Friedman’s test; **derived from χ2. 
Abbreviation: NS, not significant.
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Conclusion
The results indicated that education based on the BASNEF 
model had positive effects on sexual health and quality of 
sexual relationships in infertile women.

Data-Sharing Statement
All data for this study are available from the correspond-
ing author on reasonable request.
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