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Abstract

Background and aim Infertility affects approximately millions of individuals of reproductive age worldwide and can
lead to significant psychological consequences, dramatically impacting the lives of those involved. This systematic
review aimed to measure the gender differences in psychological status experienced by infertile couples.

Methods A comprehensive search of observational studies in English was conducted across several databases,
including PubMed, Web of Science, Cochrane Library, and Scopus, with no time restrictions applied until September
2024.The review adheres to the MOOSE Guidelines and is registered with PROSPERO (CRD42024541801).
Comprehensive Meta-Analysis Version 2 was used to estimate mean difference and 95% Cl and prediction interval
by the random-effects model. A subgroup analysis was conducted based on the study region, stage of treatment,
and measurement tools. Also, sensitivity analysis was performed using the one-study removed method. To assess
publication bias, the Funnel plot and Egger’s test were used.

Results Out of 748 documents from the initial search, 27 studies, involving 10,083 infertile men and women, were
included in this systematic review, of which 21 studies were included in the meta-analysis. There was a significant
difference between the mean scores of infertile women and men in all aspects of psychological status (Std diff in
Mean: 0.31, Cl 95% [0.23-0.39]; p-value <0.001). Also, there were significant differences in mean levels of anxiety

(0.42, C195% [0.34-0.50], p-value <0.001), depression (0.39, Cl 95% [0.29-0.49], p-value <0.001), stress (0.34, Cl 95%
[0.23-0.45], p-value <0.001), and self-efficacy (-0.54, Cl 95% [-0.69-0.39], p-value <0.001) between infertile women and
men. The difference in mean levels of self-esteem and sexual satisfaction did not differ significantly between infertile
women and men.

Conclusion Considering the differences in psychological status between infertile women and men, paying attention
to gender differences is crucial when formulating policies and planning strategies for implementing solutions. It is
important to consider how men and women may be affected differently when designing programs to address their
infertility issues.
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Plain English summary

Infertility affects millions of people of reproductive age around the world, and it can have a big impact on mental
health. This study looked at how men and women experience infertility differently. The study found that infertile
women and men have different levels of anxiety, depression, stress, and self-efficacy, i.e., the belief in one’s ability
to handle challenges. However, there were no significant differences in self-esteem and sexual satisfaction between
the two groups. Since men and women react differently to infertility, it is important to take these differences

into account when creating support programs. Programs designed to help couples dealing with infertility should
consider how each person may feel and cope in different ways.

Keywords Infertility, Gender, Distress, Stress, Depression, Anxiety

Introduction

Infertility is a worldwide health concern, affecting
approximately 168 million people of reproductive age
globally [1], with women usually bearing a dispropor-
tionate share of the psychological burden [2]. Infertile
patients consider infertility as the top stressor in their
life, which causes continuous crisis throughout their life
due to stressful diagnosis and treatment course [3-5].
Infertility as a crisis puts too much stress on couples; in
other words, negative infertility-related psychological
status can affect a person’s sense of self, negatively alter
their interpersonal relationships and marriage, and harm
their mental, physical, sexual, and even social health [6—
8]. Infertility treatment also can harm infertile couples’
wellbeing; painful procedures, treatment failures, and the
need for reproductive donors or surrogates are among
treatment-related stressors [9—12].

Childbearing and motherhood, especially in pronatalist
communities, are considered an important part of wom-
anhood, therefore, infertile women can feel incomplete
or a loss in their personality and womanhood [13-16].
In men, infertility can cause feelings of shame, anger, and
a negative impact on sexual satisfaction [17-20]. Also,
men’s work and financial status can be jeopardized by
infertility [21]. Additionally, it can alter infertile patients’
self-efficacy [22, 23], which is a concept encompassing
various processes such as managing or caring for oneself
[24].

Although both women and men face negative psycho-
logical status of infertility, including anxiety, depression,
stress, and frustration [19, 25-27], studies show that
women and men perceive infertility-related stressors dif-
ferently, so their psychological status can differ [15, 16,
28, 29]. In a cohort study from Saudi Arabia, Alosaimi
et al. reported the difference between how men and
women experience infertility-related psychosocial dis-
tress. They reported that while men were under social
pressure to divorce their wives or remarry, women were
more mentally and emotionally drained by family and
society; women also experienced marital disputes [30].
Most studies reported that women are at a greater risk of
isolation, feeling alone, depressed, worthless, and socially

outcasted [15, 28, 31]. But few studies reported no dif-
ference between men and women in their psychosocial
responses to infertility [32]. It is also important to note
that men are sometimes left out of research regarding the
burdens of infertility [33].

In order to provide better care and counseling for both
infertile men and women, it is important to understand
that men and women can react differently to their infer-
tility. Discovering these differences is the first step to
creating a gender-sensitive care plan. There are some sys-
tematic reviews regarding gender differences in infertile
patients.

Previous systematic reviews and meta-analyses, includ-
ing Jordan and Revenson (1999), who investigated gen-
der differences in coping with infertility [34], Ying et al.
(2015), who studied gender differences in experiencing
and adjusting to infertility [35], and Ying et al. (2016),
who conducted a systematic review on gender differences
in emotional reactions to in vitro fertilization (IVF) [36],
found significant differences between men and women
in response to their investigated outcome variables. It is
important to note that although these studies provide a
good insight into how men and women respond differ-
ently to infertility, they had some limitations, including
not reporting the difference between men and women
regarding diverse psychological outcomes or focusing
only on one stage of infertility experience, frequently
IVF treatment. In addition, the aforementioned findings
are from reviews of studies published between 2000 and
2016. This time limitation can cause the loss of impor-
tant data. Also, with nearly a decade passing since these
reviews were done, updating data can provide better
insight into gender differences between men and women
regarding psychological status. Therefore, this systematic
review and meta-analysis aimed to investigate the gen-
der differences in psychological status, including anxiety,
depression, stress, self-efficacy, self-esteem, and sexual
satisfaction experienced by infertile couples.

Methods

This study followed the MOOSE Guidelines for Meta-
Analyses and Systematic Reviews of Observational Stud-
ies [37]. The protocol is registered in PROSPERO, the
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international prospective register of systematic reviews
(CRD42024541801). Available from: https://www.crd.yo
rk.ac.uk/prospero/display_record.php?ID=CRD4202454
1801.

Search strategy and data sources

All Observational studies, including case-control, cross-
sectional, or cohort studies regarding gender differences
and psychological status among infertile couples, were
searched by two researchers (FKH and EI), working
independently, with no time limit until September 2024.
Databases of PubMed, Web of Science, Cochrane Library,
and Scopus were searched by search strings using the
keywords of infertile, infertility, psychosocial, distress,
gender, gender role, and gender differences in combi-
nation with Boolean operators of OR/AND. EndNote
reference management software version 9 was used for
database search and data selection. The search strategy
can be accessed in Additional file 1.

After searching different databases, duplicate articles
were removed. In the next step, the titles and abstracts
of the remaining articles were reviewed carefully, and
the irrelevant articles were excluded. Then full text of
remaining articles was sought, and articles without
access to the full text were excluded. Finally, the full text
of the remaining articles was reviewed, and those articles
that met our inclusion criteria were included in the data
extraction process (Fig. 1). Two researchers (FKH and
El), independently, assessed inclusion and exclusion cri-
teria for each study.

Inclusion and exclusion criteria

All observational studies in English focused on gender
differences and the psychological status of infertile cou-
ples, included in this systematic review. PECO was as fol-
lows: Population: Infertile couples; Exposure: Infertility;
Comparator: Gender (men vs. women); Outcomes: Psy-
chological status of infertile couples, including anxiety,
depression, stress, self-efficacy, self-esteem, and sexual
satisfaction. Designs other than observational studies,
including systematic reviews, reviews, commentaries,
letters to the editor, or conference abstracts, as well as
guidelines, and studies in languages other than English,
were excluded from the study.

Quality assessment

The Joanna Briggs Institute (JBI) checklist was used for
quality assessment of the studies. The checklist consists
of eight, 10, and 11 questions for cross-sectional, case-
control, and cohort studies, respectively. Each question is
answered by one of the four options of yes, no, unclear, or
not applicable [38, 39]. For each “yes,” there is one point,
and for each “no” or “unclear;” there are no points. If the
question does not apply to the study, then the final score
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will be summed without the mentioned question. After
the assessment, each study is categorized based on the
points they achieved, as strong (more than 75% of total
points), moderate (50-75% of total points), or weak (less
than 50% of total points) [40]. Two researchers (FKH and
El), independently, assessed the quality of studies. They
shared their results, and in cases of inconsistency, the
third and senior researcher (RLR) assessed and scored
the study. The results of the quality assessment are shown
in Table 1.

Data extraction

Two researchers (FKH and EI), independently, reviewed
the full texts of included studies and carried out data
extraction. Any disagreement was resolved by the third
researcher (RLR). Data were extracted based on the
checklist already prepared, including the first author’s
name, publishing year, country of origin, study design,
sample size, age of patients, tools for data collection,
outcomes, as well as total score of quality assessment
(Table 1).

Data analysis

Data analysis was conducted based on the extracted data
from the included studies. Extracted data were first tab-
ulated (Table 1). The standard mean difference (SMD)
of psychological status, including anxiety, depression,
stress, self-efficacy, self-esteem, and sexual satisfaction
between women and men was estimated using the ran-
dom-effects model. The standardized mean differences
(SMD), also known as Cohen’s d, is used when different
studies use different instruments/tools to measure the
same outcomes [41, 42]. In this study, to do the standard-
ization of the scores across diverse instruments before
pooling them in the meta-analysis, SMD was used, which
is the recommended approach for pooling data obtained
from various measurement tools. This method enables
comparison across studies despite scale differences. Only
studies that reported either the mean difference of out-
comes in men and women or the mean score of outcomes
in both men and women were included in the meta-
analysis. Heterogeneity between studies was assessed by
the I-squared statistical index. An I? index greater than
75 indicates high heterogeneity [43]. A subgroup Analy-
sis based on the study region, treatment stage, and tools
used for measuring psychological variables was con-
ducted. Also, the one-study removed sensitivity analysis
was performed. Funnel plot and Egger’s test were used to
test any publication bias. The funnel plot can be accessed
in Fig. 2- Funnel plot. One researcher (EI) conducted the
meta-analysis. Comprehensive Meta-Analysis Version
2 was used to estimate the mean difference and 95% CI
and prediction interval by the random-effects model. A
p-value less than 0.05 was considered significant.
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[ Identification of studies via databases and registers ]
=
2
g Records identified from: Recgrds removed before screening:
g Databases (n = 748) Duplicate records removed (n= 286)
=
Records screened > Records excluded
(n=462) (n=416)
o Reports sought for retrieval | Reports not retrieved
] (n = 46) (n=0)
: '
2 Reports excluded (n=19):
Qualitative study: 3
Reports assessed for Letter to the editor, short
eligibility : communication, and book
(n=46) chapter: 7
Non-English full text: 5
Conference papers: 4
v
e Studies included in review
= (n=27)
'E Reports included in the Meta-
= analysis
(n=21)

Fig. 1 PRISMA 2020 flowchart of study selection

Results

Search results

In total, 748 studies were identified by searching the
databases. After removal of duplicates, 462 studies were
screened for inclusion criteria, and 416 studies were
excluded. 46 retrieved articles were assessed for eligibil-
ity. Of these, 19 studies (three qualitative studies, seven
studies including short communications, commentar-
ies, letters to the editor, book chapters, four conference

papers, and five non-English articles) were excluded as
they were not eligible for inclusion based on our pre-
specified criteria. So, 27 studies, including 10,083 infer-
tile men and women, were included in this systematic
review. Also, 21 studies were included in the meta-analy-
sis. The process of study selection is seen in Fig. 1.

Study characteristics
There was diversity in the region of the studies. Nine
studies were conducted in Europe [22, 23, 32, 44—49], six
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Funnel Plot of Standard Error by Std diff in means
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Fig. 2 Funnel plot of standard error by Std diff in means

studies in the Middle East [29, 30, 50-53], six studies in
North America [54-59] and three studies in East Asia
[59-61]. There were two studies from different regions
of Africa [62, 63], and South Asia [64, 65], and one study
was from Oceania [66]. This diversity in geographical
locations provided a diverse socio-economic and cul-
tural background for the samples. The study sample
included infertile women and men in various stages of
treatment, including those at their initial IVF clinic visit,
those starting new treatment cycles, those with repeated
ART cycles, those with successful treatment and those
with treatment failure. Study characteristics is shown in
Table 1.

Psychological status

The majority of the studies in this systematic review
reported a significant difference between infertile women
and men regarding psychological status, indicating that
infertile women suffer more from psychological distur-
bances related to infertility than men. 21 studies were
included in the meta-analysis, including 13 studies on
anxiety [23, 29, 32, 46, 47, 53, 55, 56, 62—66], 14 studies
on depression [23, 29, 32, 46, 52, 53, 55, 56, 59, 62-66],
11 studies on stress [44, 50, 52, 54, 56, 57, 59, 61-64],
two on self-efficacy [22, 23], two studies on self-esteem
[55, 66], and three sexual satisfaction [54, 55, 57]. Nota-
bly, some studies analysed more than one variable. The
result of the meta-analysis was consistent with the find-
ings of the systematic review, i.e., there was a significant
difference between mean scores of women and men in all
aspects of psychological states (Std diff in Mean: 0.31, CI

95% [0.23-0.39]; p-value <0.001). The funnel plot appears
asymmetrical, suggesting potential publication bias or
small-study effects (Fig. 2). Also, the I? was 87.75 (Begg
and Mazumdar’s test for rank correlation p-value: 0.73,
Egger’s test p-value: 0.97).

Subgroup analysis based on geographical region and
stage of treatment

As mentioned before, studies were from different coun-
tries with diverse socio-economic and cultural back-
grounds. Additionally, infertile patients at various stages
of treatment participated in the studies; therefore, a
subgroup analysis was conducted based on geographical
region and stage of treatment.

The subgroup analysis based on geographical region
showed that it is not a source of heterogeneity, with the
Q-value for the difference being 4.79 with df of 6 and a
p-value of 0.571. However, the subgroup analysis based
on the treatment stage suggested that it is a source of
heterogeneity, with the Q-value for the difference being
20.95 with df of and a p-value of 0.033. Although sensitiv-
ity analysis using the one-study removed method showed
that the pooled effect size remained consistent (Std diff in
Mean: 0.32, CI 95% [0.25-0.39]; p-value<0.001), show-
ing that no single study significantly altered the pooled
estimate.

Anxiety

Most studies (N=14) reported a significantly higher
score of anxiety in infertile women [23, 32, 46-49, 53,
55, 56, 60, 62, 64—66], however, three studies reported no
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significant difference between women and men [29, 51,
63]. Mean score of anxiety was measured and reported
in 13 studies [23, 29, 32, 46, 47, 53, 55, 56, 62-66]. Dif-
ferent tools were used to screen anxiety. Three studies
were conducted on two groups of infertile couples, those
undergoing first IVF treatment and those under treat-
ment or with repeated cycles [32, 65, 66]. One study cat-
egorized the couples based on the female or male cause
of infertility [53]. Finally, one study measured anxiety at
three different time points [46]. Therefore, even though
13 studies examined anxiety, 28 sets of data were ana-
lyzed. The result of meta-analysis showed that the dif-
ference in the mean score of anxiety between infertile
women and infertile men was 0.42 (CI 95% [0.34—0.50],
p-value<0.001) (Fig. 3). Subgroup analysis was per-
formed based on the tools used to measure anxiety, and
the Q-value for the difference was 32.08 with df 10 and
p-value<0.001. So, there is evidence that the tools can
be a source of heterogeneity. I* was 60.13 (Begg and
Mazumdar’s test for rank correlation p-value: 0.93, Egg-
er’s test p-value: 0.69).

Legend of Fig. 3. Forest plot of standardized mean
differences (SMD) in anxiety scores between infertile
women and men. Positive values indicate higher anxiety
scores in women. The size of the square represents the
weight of each study in the meta-analysis, and horizontal
lines indicate 95%.

Outcome Study name Statistics for each study

Std diff Lower Upper

inmeans  limit limit  p-Value
Anxiety Arhin 2024 0.046 -0.318 0.410 0.804
Anxiety Beaurepaire 1994 (first treatment cycle) S 0406 0.143 0.670 0.003
Anxiety Beaurepaire 1994 (first treatment cycle) T 0.427 0.164 0.691 0.001
Anxiety Beaurepaire 1994 (reapeted cycles) S 0613  0.420 0.805 0.000
Anxiety Beaurepaire 1994 (reapeted cycles) T 0.582 0.390 0774 0.000
Anxiety Edelmann 2000 (first visit) S 0.459 0.229 0.688 0.000
Anxiety Edelmann 2000 (first visit) T 0.332 0.104 0.560 0.004
Anxiety Edelmann 2000 (under treatment) S 0.711 0.460 0.961 0.000
Anxiety Edelmann 2000 (under treatment) T 0615  0.366 0.864 0.000
Anxiety ElKissi 2012 0.451 0.170 0.731 0.002
Anxiety Holter 2006 1st measurment 0.571 0.290 0.852 0.000
Anxiety Holter 2006 2nd measurement 0380 0.094 0667 0.009
Anxiety Holter 2006 3rd measurement succsessful 0567 0.111 1.022 0.015
Anxiety Holter 2006 3rd measurement unsuccsessful 0434 0.038 0.831 0.032
Anxiety Karimzadeh 2017 female infertility 0.631 0.230 1.033 0.002
Anxiety Karimzadeh 2017 male infertility 0.317  0.001 0.633 0.049
Anxiety Karimzadeh 2017 S female infertility 0.455 0.058 0.852 0.025
Anxiety Karimzadeh 2017 S male infertility 0.140 -0.174 0.454 0.383
Anxiety Kumar 2024 (no prior treatment) 0.069 -0.237 0.375 0.660
Anxiety Kumar 2024 (prior treatment) 0447 0130 0.765 0.006
Anxiety Laffont 1994 0824 0547 1.102 0.000
Anxiety Patel 2018 0.806  0.486 1.126 0.000
Anxiety Thanscheidt 2023 0545 0.385 0.704 0.000
Anxiety Tuzer2010S 0.184 -0.175 0.543 0.315
Anxiety Tuzer2010T 0.270 -0.090 0.629 0.142
Anxiety Wichman 20118 0255 0.035 0.475 0.023
Anxiety Wichman 2011 T 0.116 -0.103 0.336 0.299
Anxiety Wright 1991 0212  0.081 0.343 0.002

Random-effects Model 0425 0346 0505  0.000
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Depression

The majority of studies (N=13) reported a significantly
higher score for depression in infertile women [23, 32,
46, 48, 52, 53, 55, 56, 59, 60, 62, 64, 66], but four stud-
ies found no significant difference between women and
men [29, 51, 63, 65]. The mean score of depression was
measured by different tools in 14 studies [23, 29, 32, 46,
52, 53, 55, 56, 59, 62—66]. Two studies were conducted
on two groups of infertile couples, those undergoing
first IVF treatment and those with repeated cycles [65,
66]. One study categorized the couples based on female
or male causes of infertility, and one used pre-treatment
and post-treatment measures [53, 59]. Finally, one study
measured depression at three different time points [46].
Therefore, even though 14 studies examined depression,
21 sets of data were analyzed. According to the result of
meta-analysis, the difference in means of the two groups
of infertile women and men was 0.39 (CI 95% [0.29—
0.49], p-value <0.001) (Fig. 4). Subgroup analysis was per-
formed based on the tools used to measure depression,
and the Q-value for the difference was 28.09 with df 9
and p-value of 0.001. So, there is evidence that the tools
can be a source of heterogeneity. I* was 60.02 (Begg and
Mazumdar’s test for rank correlation p-value: 1, Egger’s
test p-value: 0.30).

Legend of Fig. 4. Forest plot of standardized mean dif-
ferences (SMD) in depression scores between infertile
women and men. Positive values indicate higher depres-
sion scores in women. The size of the square represents

Std diff in means and 95% CI
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Fig. 3 Difference in means of two groups of infertile women and men regarding anxiety
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Outcome  Study name _Statistics for each study
Stddiff  Lower Upper

inmeans  limit limit  p-Value
Depression  Arhin 2024 -0.130 -0.494 0234 0.485
Depression  Beaurepaire 1994 (first treatment cycle) 0406 0.143  0.670 0.002
Depression  Beaurepaire 1994 (reapeted cycles) 0623 0430 0816 0.000
Depression  Edelmann 2000 (firstvisit) 0372 0.143  0.600 0.001
Depression ElKissi 2012 0.407 0.127 0.687 0.004
Depression  Holter 2006 1st measurment 0235 -0.041 0.511 0.095
Depression  Holter 2006 2nd measurement 0496 0208 0784 0.001
Depression  Holter 2006 3rd measurement succsessful 0125 -0322 0572 0.584
Depression  Holter 2006 3rd measurement unsuccsessful 0285 -0.109 0.679 0.156
Depression  Karimzadeh 2017 female infertility 0.588 0.188 0.989 0.004
Depression  Karimzadeh 2017 male infertility 0521 0202 0.840 0.001
Depression  Kumar 2024 (no prior treatment) -0.170 -0.477 0.137 0.278
Depression  Kumar 2024 (prior treatment) 0237 -0.078 0.552 0.141
Depression  Mahadeen 2018 0414  0.052 0.776 0.025
Depression  Patel 2018 0641 0326 0.957 0.000
Depression  Thanscheidt 2023 0.632 0.469 0.796 0.000
Depression  Thomas 2002 post-treatment 0882 0434 1.330 0.000
Depression  Thomas 2002 pre-treatment 0.699 0.258 1.139 0.002
Depression  Tuzer 2010 0.269 -0.091 0.628 0.143
Depression  Wichman 2011 0285 0.065 0.505 0.011
Depression  Wright 1991 0.424 0.292 0.556 0.000

Random-effects model 0396 0299 0493  0.000
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Std diff in means and 95% CI
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Fig. 4 Difference in means of two groups of infertile women and men regarding depression

Outcome  Study name Statistics for each study

Stddiff  Lower Upper

in means limit limit p-Value

Stress Arhin 2024 0.091 -0273 0455 0.624
Stress Benazon 1992 (successful treatment) 0.425 0.016 0.833 0.042
Stress Benazon 1992 (unsuccessful treatment) -0.158 -0.415 0.098 0.227
Stress Benyamini 2009 (first visit) 0535 0.203 0.868 0.002
Stress Berg 1991 0.080 -0.192 0.352 0.564
Stress Boivin 2005 0.500  0.401 0.598 0.000
Stress Boivin 2005 (successful treatment) 0.487 0.359 0614 0.000
Stress Boivin 2005 (unsuccessful treatment) 0517 0362 0672 0.000
Stress ElKissi 2012 0.658 0374 00943 0.000
Stress Fang 2020 0238 0093 0383 0.001
Stress Mahadeen 2018 0.026 -0.333 0384 0.888
Stress Patel 2018 0412  0.101 0723 0.009
Stress Thomas 2002 post-treatment 0572 0136 1.009 0.010
Stress Thomas 2002 pre-treatment 0.585 0.149 1.022 0.009
Stress Wichman 2011 0211 -0.009 0431 0.060
Random-effects Model 0.345 0232 0458  0.000
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Fig. 5 Difference in means of two groups of infertile women and men regarding stress

the weight of each study in the meta-analysis, and hori-
zontal lines indicate 95%.

Stress

The majority of studies (N=10) reported a significantly
higher score of stress in infertile women [44, 45, 48, 50,
54, 56, 59-61, 64], but four studies found no significant
difference between women and men [51, 52, 57, 63]. The
mean score of stress was measured in 11 studies [44, 50,
52, 54, 56, 57, 59, 61-64]. Different tools were used to
screen stress. One study categorized the couples based
on pre-treatment and post-treatment measures [59].
Two studies were conducted on two groups of infertile
couples, those with successful treatment and those with

unsuccessful treatment [44, 54]. Therefore, even though
11 studies examined stress, 15 sets of data were analyzed.
The result of meta-analysis demonstrated that the differ-
ence in means of two groups of infertile women and men
was 0.34 (CI 95% [0.23-0.45], p-value<0.001) (Fig. 5).
Subgroup analysis was performed based on the tool used
to measure stress, and the Q-value for the difference was
20.17 with df 7 and p-value of 0.005. So, there is evidence
that the tools can be a source of heterogeneity. I> was
72.59 (Begg and Mazumdar’s test for rank correlation
p-value: 0.96, Egger’s test p-value: 0.24).

Legend of Fig. 5. Forest plot of standardized mean dif-
ferences (SMD) in stress scores between infertile women
and men. Positive values indicate higher stress scores
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Outcome Study name Statistics for each study

Std diff Lower Upper
inmeans limit limit p-Value
Self-efficacyAndrei 2021 -0.520 -0.922 -0.118 0.011
Self-efficacyThanscheidt 2023 -0.552 -0.713 -0.391 0.000
Random-effects Model -0.548 -0.697 -0.398 0.000
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Std diff in means and 95% ClI

ISE
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Fig. 6 Difference in means of two groups of infertile women and men regarding self-efficacy

Outcome  Study name Statistics for each study

Std diff Lower Upper
inmeans limit limit p-Value

Self-esteem Beaurepaire 1994 (first treatment cycle) -0.680 -0.948 -0.412 0.000

Self-esteem Beaurepaire 1994 (reapeted cycles) -0.857 -1.054 -0.661 0.000

Self-esteem Wright 1991 0.363 0.231 0.495 0.000

Random-effects Model -0.387 -1.254 0.479 0.381

-1.00 -0.50 0.00 0.50 1.00
Std diff in means and 95% CI
The Infertility Questionnai
The Infertility Questionnai
RSE
-1.00 -0.50 0.00 0.50 1.00

Fig. 7 Difference in means of the two groups of infertile women and men regarding self-esteem

in women. The size of the square represents the weight
of each study in the meta-analysis, and horizontal lines
indicate 95%.

Self-efficacy

Self-efficacy was measured in two studies [22, 23]. Both
studies used the Infertility Self-Efficacy Scale (ISE) to
measure self-efficacy, and both reported significant dif-
ferences between infertile women and infertile men,
with infertile men having a higher mean score of self-
efficacy. Based on the result of meta-analysis, the differ-
ence in means of two groups of infertile women and men
was —0.54 (CI 95% [-0.69-0.39], p-value<0.001) (Fig. 6).
Since only two studies reported on self-efficacy, subgroup
analysis was not performed on this outcome.

Legend of Fig. 6. Forest plot of standardized mean dif-
ferences (SMD) in self-efficacy scores between infertile
women and men. Negative values indicate lower self-effi-
cacy scores in women. The size of the square represents
the weight of each study in the meta-analysis, and hori-
zontal lines indicate 95%.

Self-esteem

Self-esteem was measured in two studies [55, 66]. Differ-
ent tools were used to measure self-esteem in each study.
Both reported significant differences between infertile
women and men, with infertile men having a better sense
of self-esteem. One study was conducted on two groups

of infertile couples, those undergoing first IVF treatment
and those with repeated cycles [66]. Therefore, even
though two studies examined self-esteem, three sets of
data were analyzed. The result of meta-analysis showed
that the difference in means of two groups of infertile
women and men was —0.38 (CI 95% [-1.25-0.47], p-value:
0.38) (Fig. 7). Since only two studies reported their results
on self-esteem, subgroup analysis was not carried out on
this outcome.

Legend of Fig. 7. Forest plot of standardized mean dif-
ferences (SMD) in self-esteem scores between infertile
women and men. Negative values indicate lower self-
esteem scores in women. The size of the square repre-
sents the weight of each study in the meta-analysis, and
horizontal lines indicate 95%.

Sexual satisfaction

Sexual satisfaction was measured in three studies [54,
55, 57]. One study used a researcher-made question-
naire [57], and two used the Index of Sexual Satisfaction
(ISS) [54, 55]. One study reported a significant difference
in sexual satisfaction between women and men, with
women having a higher mean score in the case of suc-
cessful treatment, and men having a higher mean score in
the case of unsuccessful treatment [54]. Also, two stud-
ies found no significant differences [55, 57]. One study
was conducted on two groups of infertile couples: those
with successful treatment and those with unsuccessful
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Outcome

Study name

Sexual Satisfaction

Sexual Satisfaction

Sexual Satisfaction

Sexual Satisfaction

(2025) 25:2131

Statistics for each study

Std diff
in means

Benazon 1992 (successful treatment)

Benazon 1992 (Unsuccessful treatment)

Berg 1991

Wright 1991

Random-effects Model

0.166

-0.379

0.200

-0.068

-0.041

Lower Upper

limit

-0.239

-0.638

-0.072

-0.199

-0.273

limit

0.571

-0.121

0.472

0.063

0.192

p-Value
0.422
0.004
0.150
0.306

0.732
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Std diff in means and 95% CI
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Fig. 8 Difference in means of two groups of infertile women and men regarding sexual satisfaction

treatment [54]. Therefore, even though three studies
examined sexual satisfaction, four sets of data were ana-
lyzed. The difference in means of two groups of infertile
women and men was —0.04 (CI 95% [-0.27-0.19], p-value:
0.73) (Fig. 8). Since only three studies reported results
related to sexual satisfaction, subgroup analysis was not
performed on this outcome.

Legend of Fig. 8. Forest plot of standardized mean dif-
ferences (SMD) in sexual satisfaction scores between
infertile women and men. Negative values indicate lower
sexual satisfaction scores in women. The size of the
square represents the weight of each study in the meta-
analysis, and horizontal lines indicate 95%.

Discussion

This systematic review and meta-analysis was carried
out by incorporating 27 carefully chosen research studies
picked from an initial group of 748 records after under-
going a thorough assessment procedure that followed
certain inclusion criteria. The meta-analysis of 21 studies
revealed a significant difference between the mean scores
of infertile women and men in all aspects of psycho-
logical status, offering a strong argument for the greater
average levels of psychological disturbances reported by
women. Also, it showed significant differences in mean
levels of anxiety, depression, stress, and self-efficacy
between infertile women and men. However, the differ-
ence in mean levels of self-esteem and sexual satisfaction
did not differ significantly between infertile women and
men.

The observed significant gender disparity remained
stable across different geographical regions, stages of
infertility, and measurement tools as seen by the sub-
group analyses. This finding further highlights the uni-
versal nature of the gender gap in psychological suffering
among infertile couples. While previous studies, such as
those by Dadipoor et al. and Wdowiak et al., echo simi-
lar conclusions regarding the emotional toll of infertility,
our analysis extends these findings by integrating a meta-
analytical approach that quantifies the strain on mental
health across diverse populations, providing a unique
perspective. The differences mentioned emphasize the

complex relationship between biological and psycho-
logical aspects of infertility and emphasize the need for
a thorough understanding of gender roles and expecta-
tions in this context. Infertility has a significant influence
on both physical health and mental well-being, especially
in women. Indeed, the findings of this study are indica-
tive of the greater emotional toll that infertility diagnoses
and treatments exert on women. Dadipoor et al. reported
that women who are unable to conceive are more likely to
feel significant psychological anguish, with 44% report-
ing mental health problems [67]. They are also twice as
likely as infertile males to acquire mental disorders. Stud-
ies by Wdowiak et al. [68], Alam et al. [69], Negoita et
al. [70], and Dere et al. [71] have consistently found that
infertile women suffer from higher levels of anxiety and
depression than their male counterparts. These schol-
ars have highlighted the considerable emotional burden
that infertility diagnoses and treatments place on women.
Alam et al. also point out that this burden is often inten-
sified by factors like age, unsupportive spouses, and
in-law violence [69]. Bagade et al. also underscore the
significant prevalence of mental health disorders among
women with infertility [72], revealing that 24—-41.1% of
these women report concurrent anxiety and depression
[73]. This is a critical concern, considering that infertility
affects over 10% of the global population, with a marked
increase observed in recent years [74]. A study by Arhin
et al. on 120 Ghanaian couples following unsuccessful
infertility treatments, including 71 women and 49 men,
from four fertility clinics in Cape Coast Metropolis,
found minimal gender differences in anxiety levels, but
severe stress was common among women.

The psychological impact of infertility has gained
considerable attention in recent years, highlighting the
emotional challenges faced by individuals and couples
navigating this difficult journey [75, 76]. To further
advance understanding, it is crucial to examine how cul-
tural factors may mediate these psychological outcomes,
as different cultural contexts may uniquely shape emo-
tional responses to infertility. One significant aspect that
requires deeper exploration is the influence of cultural
factors on psychological outcomes related to infertility
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[77]. Research indicates that regional cultural differences
play a crucial role in shaping the psychological experi-
ences of men and women facing infertility challenges.
For instance, societal expectations regarding childbirth
can impose substantial pressure on women, often fram-
ing infertility as a personal failure. In many cultures,
including those similar to the findings of Ergin et al. in
Turkey, infertility is perceived not only as a medical
issue but also as a failure in fulfilling societal roles asso-
ciated with motherhood [78]. This cultural context can
lead to heightened feelings of guilt, anxiety, and depres-
sion among women, who may internalize these societal
expectations and suffer adversely due to their perceived
inability to conceive [79]. Further, in cultures with strong
pronatalist values, women may face stigmatization and
isolation, exacerbating their mental health challenges
during infertility struggles. This aspect is crucial to
understanding infertile women’s psychological state [80,
81].

In addition, the stage of infertility treatment signifi-
cantly influences the psychological well-being of infertile
couples [75, 82]. The stage of fertility treatment in our
study varied, however, the differences between women
and men remained the same, meaning that women,
regardless of treatment stage, had significantly higher lev-
els of anxiety, depression, and stress. They also had signif-
icantly lower levels of self-efficacy. Furthermore, studies
indicate that couples who reach the IVF stage often expe-
rience higher levels of stress and anxiety compared to
those in the earlier stages of fertility treatment [83, 84].
Research indicates that the emotional burden increases
as couples progress through more advanced treatments,
with IVF being associated with greater psychological dis-
tress, including heightened stress, anxiety, and feelings of
helplessness [85—-87]. However, in line with our findings,
a prior systematic review by Ying et al. (2015) revealed
the presence of a gender difference in the psychological
effects of IVF treatment, with women reporting more
negative impacts than men, especially during the period
before the disclosure of the results of the pregnancy
test. Additionally, treatment failure, particularly after
undergoing invasive procedures like IVF, can further
deteriorate mental health, exacerbating feelings of disap-
pointment and hopelessness [88, 89]. In our systematic
review and meta-analysis, three studies grouped infer-
tile couples based on the results of their treatment into
those with successful and those with unsuccessful treat-
ment [44, 46, 54], except for sexual satisfaction, which
was higher in women with successful treatment [54], the
difference between genders regarding anxiety, depres-
sion, and stress was in line with the main findings of the
meta-analysis, with infertile women having significantly
higher scores in all three psychological variables, in both
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successful and unsuccessful treatment, in comparison to
infertile men.

According to our findings, women experienced much
higher levels of anxiety, depression, and stress compared
to men. A study by Arhin et al. on 120 Ghanaian couples
following unsuccessful infertility treatments, includ-
ing 71 women and 49 men, from four fertility clinics in
Cape Coast Metropolis reported minimal gender differ-
ences in anxiety levels, but noted severe stress among
women. The study also highlighted the cultural context
of Ghana, where infertility is often seen as a role failure
for women, leading to feelings of guilt and increased
stress [63]. In another study, Kumar et al. examined anxi-
ety and depression among couples undergoing assisted
reproductive techniques (ARTs) in India and found a
high prevalence of both. This 18-month study revealed
that women had higher anxiety scores than men, particu-
larly during the first year and after ten years of treatment.
This pattern suggests a critical need for culturally sensi-
tive mental health support, recognizing that women’s
emotional experiences are often shaped by the pressure
to conform to societal norms regarding motherhood.
These findings underscore the interplay between demo-
graphic factors and cultural expectations, illustrating
how they collectively shape individuals’ psychological
states. Demographic factors, such as age and treatment
duration, significantly influenced the levels of anxiety
and depression. Younger men aged 20—24 years reported
higher anxiety scores, while depression scores declined
with increasing age in both genders [65]. Women expe-
riencing infertility tend to exhibit elevated stress levels,
which is further exacerbated by perceptions of their mar-
ital relationship as average and a younger age. Conversely,
high stress in men is associated with contemplating
adoption, awareness of their fertility challenges by others,
and considering their marital relationship as outstand-
ing [90]. Additionally, the financial and emotional strain
associated with infertility treatments, which frequently
yield uncertain results, compounds the stress endured by
these women, underscoring the necessity for impactful
mental health interventions [72]. Increasing awareness
of infertility as a common reproductive health problem
through health education and mass media is essential to
challenge societal stigma and improve support systems
for those affected [91].

The differences in self-efficacy between genders in
infertility contexts which was found in our study, is
noteworthy; although the self esteem did not differ sig-
nificantly between infertile women and men. It should be
noted that our analyses of self-efficacy and self-esteem
were based on only two studies each, which could result
in reduced reliability of the pooled results and signifi-
cantly limits the generalizability of these findings. So,
we acknowledge that these results should therefore be
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interpreted with caution and require more robust evi-
dence on these psychological constructs and their repli-
cation in future research. Research indicates that women
facing infertility often report lower self-efficacy and self-
esteem relative to their male counterparts. This dispar-
ity can be exacerbated by cultural factors that define and
constrain gender roles in marriage and parenthood. In
communities where traditional gender roles are empha-
sized, women might feel an increased burden to fulfill
societal expectations of motherhood, which can further
diminish their self-worth during infertility [92]. Studies
suggest that men may benefit from social support struc-
tures that boost their confidence in managing infertility
challenges, while women do not receive similar reinforce-
ment, leading to a worrying trend where female infertility
is linked to greater psychological distress. Lee et al. and
Nagodrska et al. concluded that infertile women with high
neuroticism had lower self-esteem and that infertile men
tended to have higher self-efficacy and self-esteem than
women [93, 94]. Tabrizi et al. support this, noting that
infertile women with higher self-esteem and self-efficacy
often have better treatment results [95]. However, Zouari
et al. highlight that male infertility can adversely affect
self-esteem, especially in men with lower education and
longer infertility [96].

Sexual satisfaction among infertile couples has been
explored in a limited number of studies, with three
studies included in this systematic review. The findings
regarding sexual satisfaction among infertile couples are
mixed. One study indicated that women experienced
higher sexual satisfaction when treatment was success-
ful. In contrast, men tended to report lower sexual sat-
isfaction when treatments were unsuccessful, which may
reflect the emotional and psychological strain associated
with infertility rather than an actual sense of fulfillment
[97]. However, two other studies found no significant dif-
ferences in sexual satisfaction between genders. Overall,
this meta-analysis revealed no significant difference in
sexual satisfaction scores between infertile women and
men. Similarly, Mahadeen et al. found no significant dif-
ference in sexual satisfaction between genders despite
higher stress levels in infertile women [98]. Additionally,
Rados et al. highlighted the impact of infertility-related
stress on sexual satisfaction, with both men and women
experiencing lower satisfaction when facing greater stress
[99]. However, one possible explanation for the mixed
findings is the impact of societal expectations and emo-
tional processing on sexual satisfaction. For men, success-
ful treatment may alleviate the pressure associated with
traditional masculine roles that emphasize fertility as a
point of pride, thus enhancing their sexual satisfaction
[100]. In contrast, women might experience a surge in
sexual satisfaction post-treatment due to relief from the
emotional burden of infertility, resulting in an increased
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sense of intimacy with their partners [101]. Conversely,
unsuccessful treatment can amplify feelings of inad-
equacy in both genders, but women may feel a deeper
societal stigma that impacts their sexual confidence
and satisfaction [35]. Emotional processing also plays a
role, as women may engage in more intense emotional
responses to treatment outcomes, affecting their sexual
experience differently than men [102]. Therefore, under-
standing these gendered dynamics can provide essential
insights into the psychosocial needs of infertile couples
and help designing targeted interventions. However,
due to the limited number of studies, further research is
needed to draw more definitive conclusions about sexual
satisfaction in the context of infertility. These findings
underscore the need for targeted interventions to address
the specific psychosocial needs of infertile women, par-
ticularly in the areas of sexual satisfaction.

One of the strengths of this study is following the
MOOSE Guideline for meta-analysis and systematic
review of observational studies included in this review,
ensuring a structured and systematic approach. It also
employed a comprehensive search strategy across mul-
tiple databases, including PubMed, Web of Science,
Cochrane Library, and Scopus. The diverse study popula-
tion, including participants from various socio-economic
statuses, enhances the generalizability of the findings.
The Joanna Briggs Institute checklist was also used for
quality assessment, and robust statistical methods were
used to assess the psychological status of infertile cou-
ples. The research team also cross-checked the included
studies in the current systematic review with the similar
review conducted by Ying et al. (2016). Only four stud-
ies had overlap. Our review expands on their study by
including additional outcomes and more recent data. It is
important to note that Yang et al. also searched Chinese
databases, which we had no access to them. The stage of
infertility treatment varied among studies, and the sub-
group analysis indicated this may partly explain the dif-
ferences observed between studies, which suggests that
where individuals are in their treatment journey might
influence their psychological outcomes. However, the
sensitivity analysis confirmed that the overall findings
were robust: even when each study was removed one at a
time, the pooled effect size remained stable. This consis-
tency indicates that the overall result is reliable and not
driven by any single study. Nevertheless, the study had
some limitations. Publication bias could alter effect esti-
mates and reduce the generalizability of the results. Also,
heterogeneity in measurement tools, as well as limited
studies on self-efficacy and self-esteem, and potential for
overlapping samples, could cause reduced reliability of
the pooled results. Additionally, although the geographi-
cal region was not a source of heterogeneity, regional dif-
ferences in the included studies could impact the results.
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It means that differences in healthcare systems, cultural
practices, or environmental factors could influence psy-
chological outcomes, potentially limiting the general-
izability of the findings. The exclusion of non-English
studies and unpublished research, as well as the limita-
tion of some databases used, like Embase, may limit the
comprehensiveness of the review and introduce potential
bias. It is noteworthy that our initial approach for search
aimed to balance comprehensiveness with feasibility, as
Scopus and Web of Science provide broad interdisciplin-
ary coverage and collectively index more than 90% of psy-
chology-related journals covered by Embase. In addition,
our search strategy included supplementary methods
such as backward/forward citation tracking to mitigate
database constraints. However, we still agree that future
reviews with access to Embase could be critical for cer-
tain subfields and further strengthen the evidence base.

Despite these limitations, the study provides valuable
insights into the psychological impact of infertility, par-
ticularly highlighting the greater distress experienced by
women compared to men. In contrast to the findings of
Ying et al. (2016), which focused primarily on the expe-
riences and adjustments of infertile couples, our study
advances the discussion by examining a broader outcome
set across a larger sample size. This allows for a more
nuanced understanding of the varying psychological
impacts on men and women, particularly regarding anxi-
ety, depression, and stress levels.

Despite these insights, it is important to recognize the
limitations within the existing literature. Although some
studies have examined the impact of cultural context on
psychological outcomes in infertility, further investiga-
tion is necessary to explore these relationships in greater
depth. Future research must aim to consider regional
differences in healthcare systems, cultural practices,
and societal norms that contribute to the variability in
psychological outcomes for individuals facing infertility.
Other studies on this topic could include conducting lon-
gitudinal studies to better understand the long-term psy-
chological impact of infertility on women and men, with
a focus on developing culturally sensitive approaches to
care. In addition, studies examining the impact of gender-
specific psychological interventions should be designed
to address these disparities. Focusing studies on specific
research questions such as: “How do cultural stigma and
duration of treatment affect women’s psychological sta-
tus?” and “What role do social expectations play in men’s
and women’s sexual satisfaction outcomes after treat-
ment?” could guide research toward effective and action-
able findings that may enhance interventions.

It is essential for policymakers when developing inter-
ventions to emphasize the importance of gender-focused
approaches, particularly in addressing the distinct expe-
riences of women and men dealing with infertility.
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Additionally, it is vital for clinicians to recognize the
sociocultural contexts to fully understand the correla-
tion between infertility and mental health issues such as
anxiety, depression, stress, self-efficacy, self-esteem, and
sexual satisfaction. This study would yield useful insights
into the psychological phenomena experienced by
women and contribute to the planning of focused inter-
ventions aimed at enhancing their mental well-being.

Conclusion

In light of the differences in psychological status between
infertile women and men, specifically regarding anxiety,
depression, stress, and self-efficacy, it is crucial to pri-
oritize gender disparities in addressing infertility issues.
Future interventions should focus on gender-tailored
mental health support to effectively address the dis-
tinct psychological impacts of infertility on both sexes.
For example, implementing counseling sessions tailored
to women’s specific anxiety and men’s self-efficacy can
improve outcomes by providing targeted support that
resonates with each gender’s unique experiences. By
developing strategies that recognize and incorporate
these differences, we can promote a more inclusive and
effective approach to assisting individuals navigating
infertility challenges.
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