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Purpose: Infertility has adverse effects on the quality of life (QoL) of infertile couples. Previous studies found important associations
between sexual function, self-esteem and QoL, but mainly focused on one individual’s approach rather than both partners. This study
adopted a dyadic approach to evaluate the relationship between sexual function and QoL in couples with infertility through mediation
and improving self-esteem.

Patients and Methods: Between October 2020 and January 2021, 428 couples with infertility (n=856) undergoing in-vitro
fertilization (IVF) at a tertiary hospital in Hefei, China, were registered for the current descriptive cross-sectional research. The
dyads’ sociodemographic and clinical features, as well as their sexual function, self-esteem, and QoL were evaluated. The Fertility
quality of life scale (FertiQoL), Rosenberg Self-Esteem Scale (RSES), Female Sexual Function Index (FSFI), and International Index
of Erectile Function-15 (IIEF-15) were used to evaluate the participants. The Actor-Partner Interdependence Mediation Model
(APIMeM) was utilized to examine data from the dyadic relationships.

Results: According to the APIMeM analysis, sexual function of individuals with infertility was directly and indirectly connected with
their QoL, mediated through their self-esteem. The women’s sexual function was found to be positively associated with their partner’s
QoL, with the women’s self-esteem acting as a complete mediator. The men’s sexual function was found to be positively associated
with partner’s QoL, with the men’s self-esteem acting as a complete mediator.

Conclusion: The findings suggest that boosting participants’ self-esteem can help them and their partners have a better QoL. Also,
therapies aimed at improving and sustaining self-esteem of couples with infertility could help mitigate the negative influence of low
sexual function on their QoL.
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Introduction

Infertility is defined by the World Health Organization (WHO) as a reproductive system disorder, characterized by the
inability to conceive following 12 months or more of intercourse without contraception.' It has evolved into a global
public health concern that endangers public health and affects over 50 million couples (8-12%) worldwide.” Many
couples seek assisted reproductive technology (ART) after being diagnosed with infertility; hence, the number of couples
with infertility seeking in-vitro fertilization (IVF) processing has been steadily rising across the world.® Based on the
Chinese Society of Reproductive Medicine survey, the count of IVF cycles in China has topped 0.32 million, which
comprises data from 263 reproductive clinics.*
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Quality of life (QoL) is a person’s assessment of his or her current situation in life, as seen through the perspective of
their own cultural and societal value systems.” Anxiety, sadness, insomnia, and eating disorders are just few of the mental
health issues that can arise as a result of infertility treatment.® It is also essential to emphasize that IVF is a lengthy
procedure, and its consequences are unpredictable Many people with infertility who have tried IVF have gone through
multiple diagnostic procedures and have had therapeutic failures that left them feeling discouraged, adding to their
psychological impact. Couples with infertility who pursue IVF have been demonstrated to have a low QoL.” Many
factors including physiological, psychological, and social factors would affect the QoL of individuals with infertility.* '

First, it has been shown that lower QoL is linked to sexual dysfunction.'"'? Studies have also found that sexual
satisfaction and sexual activity were positively correlated with infertiles’ QoL."*"'* For example, Camil et al have
confirmed that the decrease in the QoL was related with disorders in the sexual sphere of women with polycystic ovary
syndrome (PCOS) which is one of the most common infertility diseases.'” Second, self-esteem has a wide-ranging and
far-reaching impact on health.'® The integrative theoretical framework of the effects of self-esteem on health and well-
being suggests that high self-esteem, combined with adaptive processes to gain and maintain self-esteem, can promote
overall health outcomes.'” There is a considerable association between infertile couples’ QoL and self-esteem.'® Besides,
in previous studies, it was found that infertile individuals tended to have lower self-esteem.'® Further, sex and self-esteem
have been found to be significantly related.'® According to the sociometer theory, individuals® self-esteem is a reflection
of their existing social interactions, and if they satisfy another individual’s relationship benchmark (such as, by means of
sexual behavior), they feel higher level of self-esteem.”’ However, there are rarely study on the relationship between
sexual function and self-esteem in couple with infertility.

With the rise of positive psychology, several studies have delved into the positive psychological factors of individuals.
Self-esteem is an individual’s evaluation of his or her own value.?' Self-esteem can be used as a mediator variable to
alleviate the risk factors caused by infertility. For example, Cui et al found that self-esteem can mediate the effects of
infertility, such as stress, depression, and anxiety.?' Self-esteem can also act as a mediator to buffer the impact of the
physiological indicators of QoL. Treating migraine and tension-type headache in adolescents can lead to an improved
QoL as a result of increased self-esteem.*” The degree of self-esteem of individuals with infertility may influence the link
between physiological parameters and QoL; that is, the effect of sexual function on QoL in these individuals may be
influenced by their level of self-esteem.

The interdependence theory considered a strong interpersonal engagement between two individuals in a close
relationship.”® According to Kenny et al, a person’s behavior in a relationship is influenced by their partner’s
behavior.>* They anticipated that a person’s behaviour, mood, or intellect can readily be communicated on a dual
level, with long-term implications for both partners’ health. Some studies on infertility have even begun to explore the
association between husbands and wives.?** As such, in studies on infertility, the interaction between a husband and
wife should be discussed as a couple and not as individuals.”®

To date, previous literature has not yet linked these three variables (sexual function, self-esteem, and QoL) in patients
with infertility from a dyadic perspective. Moreover, there are no empirical studies exploring whether the sexual function
of women and men with infertility is associated with their own and their partners’ QoL, directly or indirectly, through the
mediation of their self-esteem by adopting a dyadic approach using the Actor-Partner Interdependence Mediation Model
(APIMeM). Further studies exploring the above-mentioned dyadic relationships in couples with infertility are warranted,
and the present study was conducted with this aim.

Materials and Methods
Design and Participants

The convenience sample approach was used to perform cross-sectional research on couples with infertility in Anhui
province, China. The Assisted Reproductive Center Clinic of a tertiary hospital in Hefei randomly chose 428 dyad
samples between October 2020 and January 2021 to answer a structured, self-reported survey questionnaire. Couples
who were diagnosed with infertility based on the WHO definition and were undergoing IVF therapy were involved in this
research.' The exclusion criteria included (a) disorders that may influence sexual function, (b) usage of medicines or
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psychiatric medications that may interfere with sex life, and (c) ongoing therapy for sexual difficulties. The sample size
was calculated using the following formula: n=2%,,6%/5> (0=0.05, Z.,»=1.96).2” Before the formal survey of this study,
a pre-survey was conducted with 30 dyads samples. The mean score of QoL in the pre-survey were 52.39 and a standard
deviation (SD) of 24.69. Based on the QoL score of preliminary survey data, a sample size of 342 was determined to be
sufficient for the current investigation, with a o (ie, the variance of population) of 24.69 and a 6 (ie, permitted error) of
5% of the average score (52.39) with n =1.967* 24.69%/(52.39*0.05)*=342. Using a 20% non-response rate as a guide,
a sample size of 428 was determined to be adequate. In total, 452 dyads of couples with infertility were approached, 15
dyads refused (due to lack of interest, being busy with IVF treatment, or no reason given) to participate and nine were
eliminated due to unsatisfactory questionnaire responses (five had missing data in the questionnaire and four had same
answers to the whole questionnaire). As a result, 428 couples with infertility took part in the study and completed the
questionnaires.

Participants were recruited via convenience sampling method. Data collection was performed by a trained researcher
at the reproductive center clinic. The study staff described the survey’s objective, and participants were asked to
participate voluntarily, anonymously, and confidentially. Before the collection of data, each participant signed an
informed consent form. The questionnaire was encoded and provided directly to the participants by researchers using
standardized instructions, and when necessary, the questionnaire items were explained to the participants. It took 10—15
min for the participants to complete the questionnaire. The questionnaire was completed independently by each partner.
Either husbands and/or wives failed to complete the questionnaire or choose the same options in the whole questionnaire,
the questionnaire would be eliminated in dyads.

Measures

Sociodemographic and Clinical Features

The self-reported questionnaires included information on sociodemographic factors and clinical characteristics, which
consisted of age; duration of marriage; level of education; status of occupation; period, cause, and type of infertility, and
whether the couple had living children.

Fertility Quality of Life Scale (FertiQolL)

The FertiQoL scale was utilized to assess the QoL of couples with infertility.”® The FertiQoL scale, developed by the
European Society for Human Reproduction and Embryology and the American Society for Reproductive Medicine in
2011, is the gold standard for assessing QoL associated with fertility among individuals with infertility. The Chinese
version of FertiQoL, which has excellent validity and reliability in Chinese populations, can be downloaded from http://
www.fertigol.org/.29 It is divided into two sections: treatment-FertiQoL and core-FertiQoL. The FertiQoL questionnaire
contains 34 items classified as mind-body, emotional, social, tolerance, relational, and environmental. A 5-point Likert
scale with a range of 0 to 4 was used, which was mathematically transformed to a 0—100 scale. Increased scores
suggested a better QoL. Herein, Cronbach’s alpha coefficients of the FertiQoL for women and men were 0.898 and 0.907,
respectively.

Rosenberg Self-Esteem Scale (RSES)

The RSES was designed by Rosenberg in 1965 to identify subjective emotions of self-importance and self-worth in
individuals.*® The Chinese version of RSES was translated by Chen.?! It is a self-assessment instrument comprising ten
items. It has been graded on a Likert scale of 1-4 on a 4-point scale. The overall score is between 10 and 40, with one
item counted in reverse. A greater total score suggests a higher sense of self-worth. The Chinese version of this scale has
been psychometrically assessed, with a Cronbach’s alpha of 0.83-0.89 indicating high reliability.>' Cronbach’s alpha
coefficient of self-esteem in our study for women and men was 0.836 and 0.870, respectively.

Female Sexual Function Index (FSFI)

Rosen et al developed the FSFI for evaluating sex functionality in heterosexual women over the preceding 4 weeks.*? It
is a self-assessment questionnaire consisting of 19 items that identify satisfaction, discomfort, orgasm, lubrication,
arousal, and sexual desire. Four items contain five response options and are reverse-scored (5—1 points); the remaining
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items are scored on a six-point Likert scale (0-5 points). For each dimension, the score is calculated by multiplying the
score for each item by the factor weight. The higher the score, the more is the sexual function. Sun et al translated and
validated a reliable Chinese version of the scale with a Cronbach’s alpha coefficient of 0.69—0.94.% Cronbach’s alpha
coefficient for women’s sexual function was 0.974 in our study.

International Index of Erectile Function (IIEF)-15

The TIEF was developed by Rosen et al to assess men’s sex functionality.>* The index is primarily used to assess men’s
erectile performance over the preceding 4 weeks. It has 15 items assessing five characteristics of male erectile function
namely: intercourse satisfaction, overall satisfaction, sexual desire, orgasmic function, and erectile function. The first five
items are assessed on a 5-point Likert scale (1-5), while the rest assessed on a 6-point Likert scale (0—5). The overall score is
between 5 and 75. A higher score reflects improved sexual function. The Chinese version of the IIEF is valid and reliable,
with a Cronbach’s alpha coefficient of 0.83.%> Cronbach’s alpha coefficient for men’s sexual function was 0.956 in our study.

Statistical Analysis

Data analysis was performed using Mplus version 8.3 (USA) and SPSS version 26.0 (USA). Sociodemographic and
clinical features were described via descriptive statistics. Pearson correlations were calculated between the research
variables in couples with infertility. The APIMeM was employed for investigating the relationship sexual function
(independent variables), self-esteem (possible mediator variables), and QoL (findings variables) between women and
men with infertility. The variables pertaining to the women and men were distinguishable dyads. The APIMeM enables
estimation of the direct effects of the infertile individuals’ independent variables on their own and their partners’ findings
variables, as well as the indirect effects on their own and their partners’ possible mediator variables.

In our investigation, structural equation modeling (SEM) was carried out utilizing the maximum likelihood robust
estimation approach. Additionally, the SEM is the most straightforward data assessment approach for APIMeM evalua-
tions, which is helpful since it enables the incorporation of constraint models into the APIMeM framework.>® The
bootstrap approach was utilized to determine direct and indirect impacts.’” Based on 5000 bootstrap samples, we
assessed bias-corrected 95% confidence intervals (CI) for the unstandardized influences.’® To determine the model’s
fit, the following indices were utilized: Chi-square to the degree of freedom ratio (y°/df)<3, Comparative Fit Index (CFI)
>0.95, Tucker—Lewis Index (TLI)>0.90, and standardized root-mean-square residual (SRMR)<0.08.%*

Before the calculation, the assessment invariance between biological sexes was tested using path constraint, and
female and male path sets were confirmed to be equal. To calculate the path coefficients for men and women with
infertility, considerable chi-square variances between the free prediction and comparable constraint models were
determined. The p<0.05 was regarded as statistically considerable.

Results

Features of Participants

Table 1 summarises the individuals’ sociodemographic and clinical features. The mean age of the subject women was
31.00 (SD = 1.24) while the mean age of the subject men was 32.42 (SD = 5.19) years. The majority of the women
(50.9%) and men (52.3%) demonstrated a higher education than a college degree. Over half of the women (52.3%) were
jobless, whereas over eighty percent of the men (81.5%) were working. Marriage lasted 5.27 years (SD = 3.61) and
infertility period was 4.44 years (SD = 3.21). Female factor infertility accounted for 46.3%.

Table 2 shows that each variable was considerably linked (r = 0.10-0.56, p<0.05) except for the men’s sexual function
with women’s QoL, the men’s sexual function with women'’s self-esteem, and women’s sexual functions with men’s self-
esteem (according to Pearson’s correlation analysis). Women’s self-esteem was similar to their men’s self-esteem
(Table 3), but the QoL was significantly worse for women than for men (#4258 = —5.795, p<0.001).

APIMeM Analyses

The non-meaningful chi-square variation between the restricted model and the free estimation model was used to identify
measurement invariance between biological sexes (dy’ (6) = 4.62, p>0.05). In the APIMeM, both actor and partner
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Table | Sociodemographic and Clinical Characteristics of the Couples

(n = 428)
Variable Women (n= 428) Men (n = 428)
MeanxSD or n (%) | MeantSD or n (%)

Age (Years) 31.00+1.24 32.4245.19
Duration of marriage (years) | 5.27+3.61 -
Duration of infertility (years) | 4.44+3.21 -
Education level

Less than college 210 (49.1) 204 (47.7)

College and higher 218 (50.9) 224 (52.3)
Occupation Status

Unemployed 224 (52.3) 79 (18.5)

Employed 204 (47.7) 349 (81.5)
Type of infertility

Primary 215 (50.2) 240 (56.1)

Secondary 213 (49.8) 188 (43.9)
Cause of infertility

Male factor 57 (13.3) -

Female factor 198 (46.3) -

Both 103 (24.1) -

Unexplained 70 (16.3) -
Living children

Yes 87 (20.3) -

No 341 (79.7) -

Abbreviations: M, mean; SD, standard deviation.

Table 2 Pearson’s Correlations of the Study Variables (n = 428)

| 2 3 4 5 6
1.QoL (women) |
2.Qol (men) 0.274%* |
3.Self-esteem (women) 0.434%* 0.252%* |
4.Self-esteem (men) 0.127%* 0.367%* 0.174%* |
5.Sexual function (women) 0.222%* 0.097* 0.233%* 0.004 |
6.Sexual function (men) 0.084* 0.143%* 0.042 0.106* 0.56 1% |

Notes: *p < 0.05, **p < 0.01.

Table 3 The Mean Values, Paired-Samples Differences, Between Infertile VWWomen
and Men in Sexual Function, Self-Esteem, and QoL (n =428)

Variable Women Men Differences Between Dyads
MiSD MiSD Test statistic p value
Sexual function 21.14£9.21 53.19 £ 19.11 | — -
Self-esteem 30.54+4.48 30.83+4.44 —1.063 0.228
Quality of life (QoL) | 63.21%12.18 | 67.36 £ 12.44 | —5.795 <0.001

Abbreviations: M, mean; SD, standard deviation.
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2=0.07

/ Women's self-esteem \

0.098 (0.024) *** 0.373 (0.032) ***

0.012 (0.030) *** \ R2=0.21

Women's sexual function fzm—— 0.071 (0.021) *** Women's QoL

/
[P N

Men's sexual function ~F————x0.140(0.040) *** Men's QoL

2=0.18
0.199 (0.045) *** N\, 0.128 (0.030) ***
/ 0.362 (0.031) ***
A /

Men's self-esteem

R2=10.02

Figure | The Actor-Partner Interdependence Mediation Model of sexual function on QoL through self-esteem. Standardized path estimates and standard errors are
reported. Dotted lines represent nonsignificant paths. ***p <0 0.001.

influences were limited to be equal, and the suggested model fit the data well: ){Z/df = 2.55, CFI1 = 0.953, TLI= 0.934,
SRMR = 0.072.

Figure 1 depicts the path estimations. Actor effects from sexual function of women and men with infertility to their
own QoL, their self-esteem to their own QoL were found. Actor effects from sexual function of women and men with
infertility to their own self-esteem were also found. Partner effect was found from self-esteem of individuals with
infertility to their partner’s QoL.

Indirect effects are reported in Table 4. The sexual function of women and men with infertility was linked with their
own QoL through the partial mediating effect of their own self-esteem. The men’s sexual function was linked with their
partner’s QoL through the complete mediating effect of men’s self-esteem. The women’s sexual function was linked with
their partner’s QoL through the complete mediating effect of women’s self-esteem.

Discussion

The present study is based on the sociometer theory and the effects of self-esteem on health and well-being integrative
theoretical framework. It aims to determine the association between sexual functions and QoL in infertility-affected
couples through a dyadic approach and to clarify the strategies through which sexual functions may influence QoL via
self-esteem.

Reported investigations have indicated that women with infertility had lower self-esteem than men with infertility;>’
however, there were no significant differences in self-esteem scores between women and men with infertility in this
research. This could be due to the fact that the women with infertility in our study had higher levels of education, as
previous studies have shown that education levels are positively connected with self-esteem levels.** In addition, the self-
esteem of individuals from different cultural environments differs. In western culture, individuals are unique and have an
separate sense of identity, while Chinese self-esteem not only involves individuals, but also others closely related to the
individuals, such as wives or husbands, having to share honor and disgrace.*' Thus, the self-esteem of wives and
husbands are similar. In comparison to a prior study, both women and men in our study had lower QoL scores.** Cultural
factors may have played a role in this. In China, the concept of family inheritance is deeply rooted. Children are an
important part of maintaining family stability. Childlessness would lead to poor QoL. Furthermore, in this study,
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Table 4 Total, Direct, and Indirect Effects in the APIMeM

B SE 95% ClI
Women'’s sexual function — Women’s QoL
Total effect 0.104 0.022 (0.060, 0.147)
Direct effect 0.071 0.021 (0.030, 0.112)
Total IE 0.033 0.009 (0.017, 0.052)
Specific IE via the women'’s self-esteem 0.036 0.009 (0.019, 0.056)
Specific IE via the men’s self-esteem —0.003 0.003 (—0.001, 0.002)
Women’s sexual function — Men’s QoL
Total effect —0.003 0.021 (—0.044, 0.041)
Direct effect —0.005 0.020 (—0.044, 0.034)
Total IE 0.003 0.008 (-0.013, 0.018)
Specific IE via the women'’s self-esteem 0.012 0.004 (0.005, 0.021)
Specific IE via the men’s self-esteem —0.009 0.008 (—0.025, 0.006)
Men’s sexual function — Men’s QoL
Total effect 0.205 0.042 (0.121, 0.283)
Direct effect 0.140 0.040 (0.060, 0.219)
Total IE 0.066 0.017 (0.033, 0.100)
Specific IE via the women'’s self-esteem —0.006 0.006 (—0.020, 0.004)
Specific IE via the men’s self-esteem 0.072 0018 (0.038, 0.108)
Men’s sexual function — Women’s QoL
Total effect —0.006 0.046 (—0.096, 0.088)
Direct effect —0.012 0.043 (—0.097, 0.073)
Total IE 0.006 0.018 (-0.030, 0.039)
Specific IE via the women’s self-esteem —0.020 0.017 (-0.053, 0.013)
Specific IE via the men’s self-esteem 0.025 0.008 (0.012, 0.046)

Abbreviations: APIMeM, actor-partner interdependence mediation model; IE, indirect effect; B, standar-
dized estimate; SE, standard error; Cl, confidence interval.

women’s QoL was lower than that of men, which was consistent with prior research findings.***** This may be because
men see infertility as a generic problem, but women see it as a major life setback.*’ Furthermore, studies indicated that
women with infertilty are more impacted by stressful events including IVF processing failure and financial pressures,
which can lead to a decrease in their QoL.*® The QoL is related to psychological factors, such as depression with the
level of depression of the husbands lower than that of the wives.*’” Therefore, the QoL of the husbands was higher than
that of the wives.*® These findings emphasize the importance of implementing tailored treatments to enhance QoL in the
influenced populations.

This is the first research to utilize the APIMeM model in examining the mediating roles of self-esteem in the
association between QoL and sexual functions in couples with infertility. According to our findings, both men and
women had a positive impact on their QoL via their self-esteem. Reported research has backed up the findings of our
investigation. Individuals with lower sexual function are more anxious, according to a study by Youseflu et al, which has
an indirect effect on self-esteem, and eventually on QoL.*’ Based on the sociometer hypothesis, self-esteem is an internal
reflection of one’s interpersonal interaction with others.’® The stronger an individual’s self-esteem is, the more accepted
and liked they are by others. On the other hand, when a person has interpersonal relationship issues, his or her self-
esteem as a sociometer drops, generating a negative emotional response and so reducing quality of relationship.’® As
a result, patients with low sexual function may find it difficult to be accepted or liked by their partners, thereby lowering
their self-esteem. Low self-esteem can lead to bad emotional experiences, which can lead to a lower QoL."***!

We observed that sexual functions of women with infertility positively influenced men’s QoL via the women’s self-
esteem and that sexual functions of men with infertility positively influenced women’s QoL via the men’s self-esteem.
This finding could suggest that couples with infertility undergoing IVF treatment have a similar process by which sexual
functions affects QoL via self-esteem. This contrasts with prior results showing sexual function of couples with infertility
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influenced their own and their partner’s QoL.” Furthermore, we found that the influence of an infertile person’s sexual
function on their partners’ QoL was entirely mediated by the person’s self-esteem. Individuals with infertility with better
sexual function had higher self-esteem, which was linked to their spouses’ QoL. Tiirkben et al (2021) had found that
sexual QoL has a positive correlation with self-esteem.’” Self-esteem, as a positive psychological state, affects not just an
individual’s QoL but also that of their partners, as demonstrated in a study by Ha et al (2020) which found that positive
psychological characteristics have actor and partner effects on couples with infertility.”® Furthermore, people with higher
self-esteem have better social acceptability and interpersonal relationships.’’ As a result, self-esteem is vital in assisting
people to maintain positive interpersonal interactions.’® In addition, partners receive more social support, resulting in
a higher QoL.>* Health care providers may want to consider ways to improve a client’s self-esteem, such as cognitive
behavioral therapy, which includes self-compassionate thought diaries and behavioral tests, to help these people improve
their self-esteem.””

To summarize the study’s key finding, the sexual function of dyad members may improve both partners’ QoL by
enhancing their self-esteem. The partner’s self-esteem, in particular, was revealed to be just as strong a protective
factor in promoting the individual’s QoL as the individual’s self-esteem. When couples face hardships together, their
bond is strengthened by their shared experiences. Infertility is thus perceived as a shared problem or trauma in these
situations.

Limitations

The limitations of the methods used in this study must be taken into account. First, this was a single-center research,
which could have led to selection bias; further multicenter investigations should be performed. A cross-sectional study
did not allow us to determine if the relationship between the variables was causative. Third, this study used a self-rating
scale to assess sexual function, which may not be a reliable indicator because patients may have underestimated or
overestimated their present condition, and recollection bias may have been present.

Conclusion

The dyadic relationship between sexual function, self-esteem, and QoL in couples with infertility demonstrate the critical
nature of healthcare practitioners considering the couples with infertility as a unit. Several recommendations for clinical
practice are necessary to improve QoL of couples with infertility, based on our findings. Medical professionals and public
health advocates should examine couples’ self-esteem and utilize it as a resource for resolving their sexual problems.
Self-esteem enhancements may benefit not only the individual’s QoL but their partners’ too. Throughout IVF treatment,
couples with infertility should participate in joint health education to build self-esteem, which contributes significantly to
relieving sexual pressure and thus improving QoL.
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