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Abstract

Background In recent years, the global prevalence of infertility has increased among women (Talmor and Dunphy, Best
Pract Res Clin Obstet Gynaecol 29(4):498-506, 2015) and is considered as a public health concern. One of the impacts of
infertility is mental health problems in the patients, which can lead to complications such as stress, anxiety, and depression.
The aim of this study is to investigate the global prevalence of major depressive disorder, general anxiety, stress, and depres-
sion in infertile women through a systematic review and meta-analysis.

Methods To identify studies that have reported the prevalence of major depressive disorder, generalized anxiety, stress, and
depression in infertile women, the PubMed, Scopus, Web of Science, Embase, ScienceDirect, and Google Scholar reposito-
ries were systematically searched. Articles published up until February 2023 were included, while no lower time limit was
imposed in the search strategy. Heterogeneity of studies was examined using the I? test and, thus, random-effects model was
used to perform the analysis. Data analysis was conducted within the Comprehensive Meta-Analysis (v.2) software.
Results In the review of 44 studies with a sample size of 53,300 infertile female patients, the overall prevalence of major
depressive disorder (clinical depression), generalized anxiety, stress, and depression was found to be 22.9%, 13.3%, 78.8%,
and 31.6% respectively. It was also found that mental health complications are more prevalent among infertile women in
Asia (continent).

Conclusion Considering the prevalence of mental disorders among infertile women, health policymakers can use the results
of the present meta-analysis to pay more attention to the mental health of infertile women and devise suitable interventions
and programs to reduce and prevent the spread of psychological disorders among infertile women.

Keywords Infertile women - Depression - Major depression - Stress

Abbreviations

GAD Generalized anxiety disorder

STROBE  Strengthening the Reporting of Observational
studies in Epidemiology

Preferred Reporting Items for Systematic
Reviews and Meta-Analysis

to reproduce; as a definition, infertility is when the female or
male reproductive systems fail to conceive after 12 months or
more of regular unprotected sexual intercourse [3].
Infertility affects millions of people of reproductive age
around the world and affect their communities [4]. Estimates
show that 48 million couples worldwide have infertility
problems [4]. Most couples have an identifiable cause for
infertility, while the cause among the rest is unexplained

PRISMA

Background

Infertility, in the field of reproductive health, is considered a
global concern, and is one of the most common chronic disor-
ders, regardless of age [1, 2]. Infertility refers to the inability

Extended author information available on the last page of the article

[4,5].

The main reason for this is related to the stigma around
women not having children, especially in cultures that con-
sider this aspect as the main goal of life and the defining
role of women. On the other hand, still in many developing
and developed societies, a woman is considered a complete
person only when she becomes a mother; therefore, women
with infertility are socially isolated, neglected, more prone
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to divorce, and severely reduced in dignity [6]. They feel a
reduction in their ego and value, which can lead to feelings
of guilt and that their lives are meaningless [7-9].

Although some women cope with infertility and yet have
a positive and profound life [10], the experience of infertility
is associated with a wide range of psychological problems
such as depression [11, 12], stress, anxiety [13, 14], low self-
esteem [15, 16], low psychological adjustment [17], feelings
of fear, anger, shame, jealousy, loneliness, despair, emotional
instability, insufficient sexual influence, and sexual dysfunc-
tion [18]. Infertility patients face complex challenges that fall
in the biological, psychological, social, and moral domains
[19]. Accordingly, most infertile women have higher levels
of stress, anxiety, and depression [20, 21], in such a way that
anxiety and depression in infertile women are comparable to
what is experienced among cancer patients [22].

Considering the high rate of infertility globally, and the
prevalence of problems related to mental health in infertile
people, especially the high prevalence of stress, anxiety and
depression in women with infertility, as well as the impor-
tance of mental health of infertile women, we decided to
conduct a systematic review and meta-analysis on the global
prevalence of major depressive disorder, general anxiety,
stress and depression among women with infertility. It is
strongly believed that the findings from this meta-analysis
can provide useful insights for health policymakers to devise
appropriate intervention programs.

Methods

We conducted our initial search in January 2023 using the
PubMed, Web of Science, Google Scholar, Scopus, Scien-
ceDirect and Embase databases. The keywords of infertile
women, barren women, sterile women, generalized anxiety
disorder, GAD, major depression, stress, and anxiety and
their combinations were used to undertake the searches. To
maintain the comprehensiveness of the searches, no restric-
tions was placed upon year of publication of articles. Subse-
quently, information from the identified articles were trans-
ferred into the EndNote reference management software.
Additionally, reference lists used in the identified articles
were manually reviewed to ensure that gray and previously
unfound, yet relevant, studies are also included. The searches
were last updated in February 2023.

Inclusion and exclusion criteria
The inclusion criteria for study selection were:
1. Studies that reported the prevalence of major depressive

disorder, generalized anxiety, stress, and depression in
women with infertility,
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Studies with their full text available, and
3. Studies that provided sufficient data (sample size, preva-
lence).

Exclusion criteria were:

1. Case reports and case series studies,

2. Review studies of any sort,

3. Duplicates, and

4. Studies with insufficient data (lack of information about
prevalence and sample size).

Study selection

The study selection was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. Initially, studies that were
repeated in different databases were excluded from the sys-
tematic review, and only one copy was retained. The initial
screening took place by reviewing the titles and abstracts
of the studies, and irrelevant articles were removed based
on the inclusion and exclusion criteria. Then, the full texts
of the remaining articles were evaluated based on inclusion
and exclusion criteria, and similarly, irrelevant studies were
omitted. To avoid bias, all the steps of reviewing sources and
data extraction were completed by two researchers indepen-
dently. If there was a difference of opinion between the two
researchers (reviewers) in some of the articles, consensus
was achieved with the support of a third reviewer.

Quality evaluation

To evaluate the quality of the remaining articles, a checklist
appropriate for the inspection of observational studies was
adopted. The Strengthening the Reporting of Observational
Studies in Epidemiology checklist (STROBE) consists of
six headings including: title, abstract, introduction, meth-
ods, results, and discussion. An article scored a point once
a subheading was fulfilled, and accordingly articles with a
score of 16 and above were considered to be of average and
high methodological quality, respectively. Articles with a
score below 16 were deemed to be of poor quality and were
therefore excluded from our work.

Data extraction

Data extraction was completed by two researchers using a
different pre-prepared checklist. This checklist includes the
following headings: first author’s name, year of publication,
study location, sample size, age group of women, prevalence
of different disorders, and study instrument(s).
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Statistical analysis

The reported results from the selected studies were extracted into
the Comprehensive Meta-Analysis (CMS v.2) software, and the
heterogeneity of the studies was examined through the I test.
Publication bias was assessed using the Egger’s test at a signifi-
cance level of 0.05 and corresponding Funnel plots were drawn.

J

Identification

[

Screening

Eligibility

Included

Results

453 Potentially Relevant Studies Identified
Through

(PubMed: 49, Science Direct<94: web of
science: 145, google scholar: 3,
Embase:82, Scopus: 80)

Total Articles Screened
(n =455)

Following the searchers, 453 articles were found from the
selected databases and 2 further possible related articles
were identified through manual search, and details of all
found articles were transferred into the EndNote reference
management software. Subsequently, 128 articles were

Additional Records Identified Through
Other Resources
(n=2)

\4

Articles Screened by Title and Abstract
(n=327)

Duplicates Excluded
(n=128)

A\ 4

Articles Assessed for Eligibility by Full-text
(n=191)

Irrelevant Excluded
(Based on Inclusion and Exclusion criteria)
(n=136)

!

Articles Assessed for Methodological Quality
by Full-text
(n=158)

Studies included in quantitative synthesis
(systematic review and meta-analysis)
(n=44)

—

Fig. 1 PRISMA flow diagram for study selection
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(Based on Inclusion and Exclusion criteria)
(n=133)

Low Quality Excluded, with Reasons
(Based on the relevant checklist)
(n=14)
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excluded due to duplication. In the screening phase, titles
and abstracts of the studies were reviewed and 136 articles
were excluded based on the inclusion and exclusion crite-
ria. In the eligibility evaluation stage, a further 133 arti-
cles were excluded through the review of full texts and in
accordance with the inclusion and exclusion criteria. In the

quality evaluation phase, through the study of the full text
of the articles and based on the scores obtained from the
STROBE checklist, studies that had poor methodological
quality were excluded, and finally 44 studies were included
for final evaluation. The information of these 44 studies is
reported in (Fig. 1) and Tables 1, 2, 3, 4.

Table 1 Summary of
characteristics of included
studies related to the prevalence
of stress in women with

infertility

Author Year Country Agerange Sample size Prevalence of Instrument
stress in infertile
women
Teklemicheal et al. [23] 2022 Ethiopia 20-48 96 92.71% COMPI-FPPS?*
Xiaoli et al. [24] 2016 China  23-41 81 53.06% WHOQOL-100°

#Copenhagen Multi-Centre Psychosocial Infertility—Fertility Problem Stress Scales
"World Health Organization Quality of Life

Table 2 Summary of characteristics of included studies related to the prevalence of major depression in women with infertility

Author Year Country Age range Sample size Prevalence of MD  Instrument
in infertile women

Carvalho et al. [30] 2021 Brazil 35.89+5.20 90 9.9% (M.LN.L)? Brazilian version 5.0.0, DSM IV®

Volgsten et al. [26] 2018 Sweden 38.3+3.9 278 5.7% (PRIME-MD)‘ based on DSM-IV

Al-Asadi et al. [25] 2015 Iraq 1645 251 68.9% (ICD-10)¢

Saffarieh et al. [31] 2020 Iran 18-46 30 16.7% BDI®, STAI®

Holley et al. [32] 2015 USA 23-52 174 39.1% Composite International Diagnostic Interview
Major Depression module, a structured diagnostic
interview

Chen et al. [33] 2004 Taiwan 24-45 112 17% MINI

Osman et al. [34] 2022 Egypt 18-59 371 30.2% PHQ-9¢

“Mini International Neuropsychiatric Interview

bDiagnostic and Statistical Manual of Mental Disorders, version 4

“Primary Care Evaluation of Mental Health Disorders

9IInteractional Classification of Diseases-Version 10

°Beck Depression Inventory
fState—Trait Anxiety Inventory

£Patient Health questionnaire

Table 3 Summary of characteristics of included studies related to the prevalence of general anxiety disorder in women with infertility

Author Year  Location  Age Sample size ~ Prevalence of GAD  Instrument
IN infertile women
Carvalho et al. [30] 2021 Brazil 35.89+520 90 8.9% (M.LN.L) Brazilian version 5.0.0, DSM IV
Volgsten et al. [26] 2018  Sweden 38.3+3.9 278 1.8% (PRIME-MD) based on DSM-IV
Gui et al. [35] 2021  China 24-48 693 21.8% GAD-7*
Aghanwa et al. [36] 1999  Nigeria . 37 2.7% PSE® and clinical evaluation
Chen et al. [33] 2004  Taiwan 24-45 112 23.2% MINI
Shabani et al. [27] 2010  Iran 353 44.1% GHQF and interviews

#Generalized Anxiety Disorder
"Present State Examination

“General Health Questionnaire
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Table 4 Summary of characteristics of included studies related to the prevalence of depression in women with infertility

Author Year Location Age Women Prevalence of Instrument
sample size  depression IN
infertile women
Cui et al. [37] 2021 China 22-47 536 27.9% HADS?
Yangin et al. [38] 2015 Turkey 1943 102 26.5% BDI
Dong et al. [39] 2021 China 21-44 715 19.3% PHQ-9
Jin et al. [40] 2013 China 22-41 460 14.8% ZAD®
Lakatos et al. [41] 2017 Hungary 33.30+4.85 134 44.8% BDI
Huang et al. [42] 2019 China 35.7+5.29 97 30% BDI-II
Naab et al. [43] 2013 Ghana 30-39 203 53% CES-D¢
Sakulsaengprapha et al. [44] 2019 Thailand 36.5+4.6 421 3% HADS
Drosdzol et al. [45] 2009 Polish 29.8+4.1 206 35.4% BDI
Aghanwa et al. [36] 1999  Nigeria 37 27% PSE clinical evaluation
Crawford et al. [46] 2017 North Carolina 416 41% NIH PROMIS (short form)¢
Kato et al. [47] 2021 Japan 24-46 513 54% QIDS®
Czyzkowska et al. [48] 2016 Poland 18-40 50 78% BDI
Bondade et al. [49] 2018 India 26.73+4.23 100 25% DSM-5
Alhassan et al. [50] 2014 Ghana 30.5+6.3 100 62% BDI
Audier-Bourgain et al. [51] 2021 France 24-42 61 8.2% HADS
Holley et al. [32] 2015 USA 23-52 174 24% CESD
Cho et al. [52] 2019 Korea 36.16+4.55 118 37.3% BDI
Khan et al. [53] 2020 Pakistan 28.46+7.68 160 75% HADS
Suna et al. [54] 2016 Turkey 20-40 30 23.3% BDI
Salomao et al. [55] 2018 Brazil 32-38 140 11.42% HADS
Domar et al. [56] 1992 338 37% BDI
Domar et al. [56] 1992 . 338 25% CES-D
Sulyman et al. [57] 2019 Nigeria 19-43 207 25.6% HADS
Li et al. [58] 2021 China 20-37 202 59.9% SDSf
Peyvandi et al. [59] 2011 Iran 18-48 200 62% BDI
Carrefio Meléndez et al. [60] 2007 Spain 19-42 240 32.1% SDS
Deeks et al. [61] 2010 Australia 22 67.7% HADS
Sezgin et al. [62] 2016 Turkey 21-47 100 33% HADS
Wright et al. [63] 1991 Canada 29.5+4.5 449 23.2% Psychiatric Symptom Inventory
Alosaimi et al. [64] 2015 Saudi Arabia 31.5 206 26.2% MINI
Herbert et al. [65] 2010 Australia 1031 26.7% CES-DI10
Sejbaek et al. [29] 2013 Denmark .. 42915 2.6% ICD-8, ICD-10
Upkong et al. [66] 2006 Nigeria 24-46 112 42.9% BDI
Dadhwal et al. [28] 2022 India 29.21+3.74 150 58% (only HDRS®
dep), 24%
(dep +anx)
Shabani et al. [27] 2010 Iran 353 30.4% GHQ and interviews

“Hospital Anxiety and Depression Scale

Zung Self-Rating Depression Scale

Center for Epidemiologic Studies for Depression

dNational Institutes of Health Patient Reported Outcomes Measurement Information System

¢Quick Inventory of Depressive Symptomatology

fSelf-Rating depression Scale

£Hamilton Depression Rating Scale
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In the studies included in Table 1, the highest preva-
lence of stress among infertile women (92.71%) is related
to the study of Teklemicheal et al. in 2022 which used the
Copenhagen Multi-Centre Psychosocial Infertility—Fertility
Problem Stress Scales (COMPI-FPPS) tool in the age group
of 20-48 years [23]; and the lowest prevalence Stress in
infertile women (53.06%) is reported by Xiaoli et al.’s study
in 2016 which used the WHOQOL-100 tool (World Health
Organization QoL) in the age group of 23 to 41 years [24].
Moreover, the overall pooled prevalence of stress among
infertile women is 78.8% (95% CI: 25.8%-97.5%). Two stud-
ies used COMPI-FPPS and WHOQOL-100 tools to measure
stress, which are presented in Table 1.

In the studies included in Table 2, the highest prevalence
of major depression in infertile women (68.9%) is reported
in a study by Al-Asadi et al. in 2015 which used the ICD-
10 tool in the age group of 16 to 45 years [25]. The lowest
prevalence of major depression in infertile women (5.7%)
reported in the study of Volgsten et al. in 2018 which
adopted the Primary Care Evaluation of Mental Disorders
(PRIME-MD) tool based on DSM-IV in an average age
group of 38.3+3.9 years [26]. In our meta-analysis, the
overall pooled prevalence of major depression among infer-
tile women is found as 22.9% (95% CI: 11%—41.6%).

In the studies included in Table 3, the highest prevalence
of generalized anxiety disorder in infertile women (44.1%)
is related to a study conducted by Shabani et al. in 2010
which had adopted the General Health Questionnaire (GHQ)
and diagnostic calculation [27]; the lowest prevalence of
generalized anxiety disorder in infertile women (1.8%) is
reported in Volgsten et al. which was conducted in 2018
using the PRIME-MD tool based on DSM-IV in an average
age of 38.3+3.9 years [26]. In our meta-analysis, the overall
pooled prevalence of generalized anxiety disorder in infertile
women is found to be 13.3% (95% CI: 6.5%—-25.3%).

In the studies included in Table 4, the highest prevalence
of depression in infertile women (78%) is related to the

work of Czyzkowska et al. in 2016 which used the BDI tool
[48]; the lowest prevalence of depression in women with
infertility (2.6%) is in the study of Sejbaek et al. This study
was in 2013 using the ICD-8 and ICD-10 tools [29]. In our
meta-analysis, the overall pooled prevalence of depression
in infertile women is 31.6% (95% CI: 21%—44.6%).

Stress

In the review of 2 studies with a total sample size of 177
people, the I* heterogeneity test showed high heterogeneity
(*: 96.5), and therefore random-effects method was adopted
to analyze the results. Based on the meta-analysis, the preva-
lence of stress among infertile women is found as 78.8%
(95%CI: 25.8%-97.5%) (Fig. 2). It should be noted that it
was not possible to check the publication bias in the studies
due to the presence of only 2 studies in this category.

Major depression

In the review of 7 studies with a sample size of 1306 peo-
ple, the I test showed high heterogeneity (I*: 97.3), and
accordingly, random-effects method was adopted to analyze
the results. Based on the meta-analysis, the pooled preva-
lence of major depression in infertile women is found to be
22.9% (95%CI: 11%-41.6%) (Fig. 3). Test of publication
bias using the Egger’s test showed the absence of publication
bias among the studies (p: 0.179) (Fig. 4).

Generalized anxiety disorder (GAD)

In the review of 6 studies with a sample size of 1563 people,
the I? test showed high heterogeneity (/% 95.9), and accord-
ingly, random-effects method was adopted to analyze the
results. Based on the meta-analysis, the pooled prevalence
of generalized anxiety disorder among infertile women is
13.3% (95% CI: 6.5%-25.3%) (Fig. 5). Test of publication

Study name Statistics for each study Event rate and 95% CI
Event Lower Upper

rate limit limit Z-Value p-Value
Teklemicheal et al 0.927 0855 0965 6.478 0.000 -
Xiaoli et al 0.531 0422 0636 0.555 0.579 .

0.788 0258 0975 1.085 0.278 ‘

-4.00 -2.00 0.00 2.00 4.00
Favours A Favours B

Meta Analysis

Fig. 2 Forest plot of prevalence of stress in infertile women based on random-effects method
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Fig. 3 Forest plot of prevalence
of major depression based on Study name Statistics for each study Event rate and 95% Cl
random-effects method -
Event Lower Upper
rate limit limit Z-Value p-Value
Carvalho et al 0.099 0.052 0.180 6.257- 0.000
Volgsten et al 0.057 0.035 0.091 10.847- 0.000
Al-Asadi et al 0.689 0629 0.743 5.834 0.000 B
Saffarieh et al 0.167 0.071 0344 3.283- 0.001
Holley et al 0.391 0321 0465 2.852- 0.004 .
Chen et al 0.170 0.111 0251 6.303- 0.000
Osman et al 0.302 0.257 0351 7.409- 0.000 .
0.229 0.110 0416 2.717- 0.007 ’
-2.00 -1.00 0.00 1.00 2.00
Favours A Favours B
Meta Analysis
Fig.4 Funnel plot for assessing Funnel Plot of Standard Error by Logit event rate
publication bias in the reviewed
studies related to major depres- o0
sion
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g
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—_—— T T ————
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Logit event rate
bias using the Egger’s test showed the absence of publication Discussion

bias in the studies (p: 0.191) (Fig. 6).
Depression

In the review of 36 studies with a sample size of 51,636
people, the I? test showed high heterogeneity (I*: 99.4),
and therefore, random-effects method was used to ana-
lyze the results. According to our meta-analysis, the
pooled prevalence of depression among women Infertility
is 31.6% (95% CI: 21%-44.6%) (Fig. 7). Assessment of
publication bias using the Egger’s test indicated the exist-
ence of publication bias in the studies (p: 0.000) (Fig. 8).

Infertility is considered as a concern for women in several
communities and cultures, where there is a strong empha-
sis on women being mothers or wives [67-69]. Accord-
ingly, there are numerous cases where a woman’s infer-
tility has an impact on her marriage and life [70]. Since
pregnancy and the role of mother are viewed as specific to
women, social expectations from women are also higher
compared to men. Moreover, the fear of social stigma
of infertility is greater among women [71]. Considering
these, infertility is deemed as a personal crisis that can
cause severe mental and emotional stress and pressure on
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Fig.5 Forest plot of prevalence

of generalized anxiety disorder Study name Statistics for each study Event rate and 95% CI
based on random-effects method
Event Lower Upper
rate limit limit 2Z-Value p-Value
Carvalho et al 0.089 0.045 0.168 6.283- 0.000
Volgsten et al 0.018 0.008 0.042 8865 0.000
Gui et al 0218 0.189 0250 13.884- 0.000 ]
Aghanwa etal 0.027 0004 0.168 3.534- 0.000
Chen et al 0232 0.163 0319 5.347- 0.000 .
Shabani et al 0441 0390 0493 2212- 0027
0.133 0.065 0253 4.649- 0.000 .
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Meta Analysis
Fig.6 Funnel plot for assessing Funnel Plot of Standard Error by Logit event rate
publication bias in the reviewed
studies related to GAD 00 o
o]
o]
o
05
s
oo 10 o
B
3
g
w
1.5
20 . .
—_——
4 3 1 0 1 2 3 4

couples and can negatively impact their mental health in
various ways [72].

The present study was a systematic review and meta-anal-
ysis to analyze reported results of relevant literature on the
global prevalence of major depressive disorder, generalized
anxiety, stress and depression among infertile women. Based
on the results of this study, the overall pooled prevalence
of major depressive disorder, generalized anxiety disorder,
stress, and depression in infertile women is 22.9%, 13.3%,
78.8%, and 31.6%, respectively.

Many studies have reported high prevalence of symptoms
of depression, anxiety and stress among infertile women
[73-78]. According to a study by Alhassan et al., 62% of
infertile women in Ghana suffer from depression [50]. The
prevalence of depression among Chinese infertile women
is reported 69% [79]. Depression is also highly prevalent

@ Springer

Logit event rate

among infertile women in Japan and Gambia [80, 81].
Jones et al. (1993) also stated that there is mild to moderate
depression in 28.3%, moderate to severe depression in 7.2%,
and the most severe form of depression in 1.2% of infertile
women [82].

On the other hand, Noorbala et al. argued that 48% of
infertile women experience depression [83]. The rate of
depression among infertile Bahraini women was reported as
32.5%, whereas this figure in infertile Tunisian women was
46.6% [84]. Similarly, depression rate among infertile Ira-
nian women was 40% [85, 86]. Oddens et al.’s study (1999)
stated that 24.9% of infertile women had depression disor-
ders [87]. According to the results of the present study, the
overall prevalence of major depressive disorder in infertile
women is 22.90% and the prevalence of depression is 31.6%.
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Fig. 7 Forest plot of prevalence of depression based on random-effects method

In some countries, socio-cultural and religious norms
allow husbands to have multiple marriages, and a woman’s
infertility provides them with a reason for this decision. In
addition, having a child, a boy, gives women a sense of pride
and security for old age, which is why infertility causes many
psychological problems for women. However, in developed
countries, psychological disorders are less common due to
women’s legal rights, their participation in professional life
and their contribution to the family economy [8, 72, 88]. For
this reason, the results of our study provide a lower preva-
lence of depression disorders reported for some countries,

especially developing countries, due to the inclusion of dif-
ferent cultures.

According to literature, patients with infertility
experience lower quality of life and higher levels of
anxiety [89-92]. Lawson et al., Allen, and Kraaji et al.
have shown higher levels of anxiety in infertile women
[93-95]. Another study found that 67% of infertile women
suffered from anxiety [79]. The prevalence of general-
ized anxiety disorder in infertile women in Taiwan has
been reported as 23.2% [96]. Anxiety was investigated
in 130 infertile women in China, and the results showed
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Fig. 8 Funnel plot for assessing

publication bias in the reviewed 00

Funnel Plot of Standard Error by Logit event rate

studies related to depression

0.1

0.2

0.3

Standard Error

0.4

0.5

different levels of psychological stress among 83.8% of
infertile women; in addition, moderate or severe types
were observed in 25% [97]. In another study, depres-
sion and/or anxiety disorders were present in 33% (Hong
Kong) [87], and 32% (Scotland) of infertile women [98].
In our study, the overall pooled prevalence of general-
ized anxiety disorder in infertile women is 13.3%, and the
results of these studies are in line with our findings. The
lower prevalence of anxiety in our review is due to the
fact that we only examined generalized anxiety disorder
and did not examine other types of anxiety.

The stress levels of infertile women in developing
countries such as Cameroon [99], India [100] and Nige-
ria [101] have been reported as 84.6%, 80%, and 87.2%,
respectively. On the other hand, in developed countries
such as Sweden, 30.8% of stress has been reported for
infertile women [102]. Similarly, Luk et al., Dooley et al.,
and El Kissi et al. showed in their studies that stress has a
higher prevalence among infertile women [78, 103, 104].
The results of these studies are in line with our findings
(78.8%). Since cultural and social issues that cause stress
in infertile women is more prevalent in some regions,
especially in Asian countries, the results of our research
are closer to the studies conducted in the Asia (continent).

There are some limitations in our work. One of the
limitations of this study is that several articles were
excluded from the review due to their low quality, e.g.,
by not reporting the prevalence figure. Additionally, the
level of anxiety, depression and stress among infertile
women can be affected by various factors such as the role
of the life partner, economic conditions, etc.
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Conclusion

According to the results of the present study, the overall
prevalence of major depressive disorder, general anxiety,
stress and depression in infertile women is 22.9%, 13.3%,
78.8%, and 31.6%, respectively. According to the results,
women suffering from infertility also experience many
psychological disorders. In this way, paying attention to
the mental health of infertile women is an crucial, and in
addition to the treatment of infertility, taking care of the
mental health of infertile women is of special importance.
Therefore, health policymakers can potentially use the
results of the present meta-analysis to gain insights on the
prevalence of mental disorders among infertile women.
Moreover, policymakers can plan appropriate intervention
programs in response to the psychological problems of
infertile women.

Acknowledgements By Student Research Committee of Kermanshah
University of Medical Sciences.

Author contributions NS and FB contributed to the design, MM sta-
tistical analysis, participated in most of the study steps. MM and RH
and AHF and NA and PH prepared the manuscript. All authors have
read and approved the content of the manuscript.

Funding By Deputy for Research and Technology, Kermanshah Uni-
versity of Medical Sciences (IR) (4020532). This deputy has no role
in the study process.

Data availability Datasets are available through the corresponding
author upon reasonable request.



Archives of Gynecology and Obstetrics (2024) 309:1833-1846

1843

Declarations

Conflict of interest The authors declare that they have no conflict of

interest.

Ethical approval Ethics approval was received from the ethics com-
mittee of deputy of research and technology, Kermanshah University
of Medical Sciences (IR. KUMS.REC.1402.151).

Consent for publication Not applicable.

References

10.

11.

13.

14.

. Talmor A, Dunphy B (2015) Female obesity and infertility.

Best Pract Res Clin Obstet Gynaecol 29(4):498-506

Sun H, Gong T-T, Jiang Y-T, Zhang S, Zhao Y-H, Wu Q-J
(2019) Global, regional, and national prevalence and disabil-
ity-adjusted life-years for infertility in 195 countries and ter-
ritories, 1990-2017: results from a global burden of disease
study, 2017. Aging (Albany NY) 11(23):10952

World Health Organization (WHO) (2018) International Clas-
sification of Diseases, 11th Revision (ICD-11). WHO, Geneva
Wu P, Sharma GV, Mehta LS, Chew-Graham CA, Lundberg
GP, Nerenberg KA et al (2022) In-hospital complications in
pregnancies conceived by assisted reproductive technology. J
Am Heart Assoc 11(5):e022658

Vander Borght M, Wyns C (2018) Fertility and infertility: defi-
nition and epidemiology. Clin Biochem 62:2-10
Maroufizadeh S, Navid B, Omani-Samani R, Amini P (2019)
The effects of depression, anxiety and stress symptoms on the
clinical pregnancy rate in women undergoing IVF treatment.
BMC Res Notes 12(1):1-4

Hawkey AJ, Ussher JM, Perz J (2018) “If you don’t have a
baby, you can’t be in our culture”: migrant and refugee wom-
en’s experiences and constructions of fertility and fertility con-
trol. Womens Reprod Health 5(2):75-98

Vioreanu AM (2021) The psychological impact of infertility.
Directions for the development of interventions. Mental Health
Global Challenges J 4(1)

Vioreanu A-M (2023) Using CBT for depression: a case study
of a patient with depressive disorder due to a medical condition
(infertility). Mental Health Global Challenges J 6(1):2-15
Kiani Z, Simbar M, Hajian S, Zayeri F (2021) Quality of life
among infertile women living in a paradox of concerns and
dealing strategies: a qualitative study. Nurs Open 8(1):251-261
Yazdi HZG, Sharbaf HA, Kareshki H, Amirian M (2020) Infer-
tility and psychological and social health of Iranian infertile
women: a systematic review. Iran J Psychiatry 15(1):67
Omani-Samani R, Maroufizadeh S, Almasi-Hashiani A, Amini
P (2018) Prevalence of depression and its determinant factors
among infertile patients in Iran based on the PHQ-9. Middle
East Fertil Soc J 23(4):460-463

Zurlo MC, Cattaneo Della Volta MF, Vallone F (2020) Infertil-
ity-related stress and psychological health outcomes in infertile
couples undergoing medical treatments: testing a multi-dimen-
sional model. J Clin Psychol Med Settings 27:662-676
Maroufizadeh S, Ghaheri A, Almasi-Hashiani A, Mohammadi
M, Navid B, Ezabadi Z et al (2018) The prevalence of anxi-
ety and depression among people with infertility referring to
Royan Institute in Tehran, Iran: a cross-sectional questionnaire
study. Middle East Fertil Soc J 23(2):103-106

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Jamil S, Shoaib M, Aziz W, Ather MH (2020) Does male factor
infertility impact on self-esteem and sexual relationship? Andro-
logia 52(2):e13460

Malekzadeh F, Navid B, Mohammadi M, Samani RO (2020)
Self-esteem and defense mechanisms in infertile couples based
on the cause of infertility in Royan Infertility Treatment Center
in 2017. J Shahid Sadoughi Univ Med Sci 28(7)

Zarif Golbar Yazdi H, Aghamohammadian Sharbaf H, Kareshki
H, Amirian M (2020) Psychosocial consequences of female
infertility in Iran: a meta-analysis. Front Psychiatry 11:518961
Kim M, Kim HS (2018) Mediator effect of marital intimacy on
the relationship between depression and marital satisfaction of
infertile women. J Korean Publ Health Nurs 32(1):96-108
Massarotti C, Gentile G, Ferreccio C, Scaruffi P, Remorgida
V, Anserini P (2019) Impact of infertility and infertility treat-
ments on quality of life and levels of anxiety and depression
in women undergoing in vitro fertilization. Gynecol Endocrinol
35(6):485-489

Kiani Z, Simbar M, Hajian S, Zayeri F (2021) The prevalence
of depression symptoms among infertile women: a systematic
review and meta-analysis. Fertil Res Pract 7:1-10

Lakatos E, Szigeti JF, Ujma PP, Sexty R, Balog P (2017) Anxiety
and depression among infertile women: a cross-sectional survey
from Hungary. BMC Womens Health 17(1):1-9

Villar RR, Fernandez SP, Garea CC, Pillado M, Barreiro VB,
Martin CG (2017) Quality of life and anxiety in women with
breast cancer before and after treatment. Revista latino-ameri-
cana de enfermagem 25:€2958

Teklemicheal AG, Kassa EM, Weldetensaye EK (2022) Preva-
lence and correlates of infertility related psychological stress in
women with infertility: a cross-sectional hospital based survey.
BMC Psychol 10(1):91

Xiaoli S, Mei L, Junjun B, Shu D, Zhaolian W, Jin W et al (2016)
Assessing the quality of life of infertile Chinese women: a cross-
sectional study. Taiwan J Obstet Gynecol 55(2):244-250
Al-Asadi JN, Hussein ZB (2015) Depression among infertile
women in Basrah, Iraq: prevalence and risk factors. J Chin Med
Assoc 78(11):673-677

Volgsten H, Schmidt L, Svanberg AS, Ekselius L, Poromaa IS
(2019) Psychiatric disorders in women and men up to five years
after undergoing assisted reproductive technology treatment? A
prospective cohort study. Hum Fertil 22(4):277-282

Shabani A, Shabani A (2010) Anxiety and mood disorders in
infertile women referred to neuropsychological department due
to mental disorder because of infertility. Iran J Reprod Med
8:11-12

Dadhwal V, Choudhary V, Perumal V, Bhattacharya D (2022)
Depression, anxiety, quality of life and coping in women with
infertility: a cross-sectional study from India. Int J Gynecol
Obstet 158(3):671-678

Sejbaek CS, Hageman I, Pinborg A, Hougaard CO, Schmidt L
(2013) Incidence of depression and influence of depression on
the number of treatment cycles and births in a national cohort of
42 880 women treated with ART. Hum Reprod 28(4):1100-1109
Carvalho CF, Mattia MMC, da Silva H, Bredemeier F, Arpini
NE, Chapon R et al (2021) Psychotropic medication use among
women seeking assisted reproductive technology (ART) therapy:
a cross-sectional study. J Affect Disord 292:386-390

Saffarieh E, Sharami SRY, Nasiri S, Aghaamoo S, Ziari A (2020)
Evaluation of depression and anxiety in couples with infertility
and related factors. Tehran Univ Med J 78(8):522-527

Holley SR, Pasch LA, Bleil ME, Gregorich S, Katz PK, Adler
NE (2015) Prevalence and predictors of major depressive disor-
der for fertility treatment patients and their partners. Fertil Steril
103(5):1332-1339

@ Springer



1844

Archives of Gynecology and Obstetrics (2024) 309:1833-1846

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Chen TH, Chang SP, Tsai CF, Juang KD (2004) Prevalence of
depressive and anxiety disorders in an assisted reproductive tech-
nique clinic. Hum Reprod 19(10):2313-2318

Osman DM, Ahmed GK, Farghal MM, Ibrahim AK (2022) Prev-
alence and predictors of depressive symptoms among married
Egyptian women: a multicenter primary healthcare study. BMC
Psychiatry 22(1):602

Gui WW, Yang X, Jiang HM, Wu HW, Zeng M, Wen YD et al
(2021) Prevalence of anxiety and its associated factors among
infertile patients after ‘two-child’ policy in Chongqing, China: a
cross-sectional study. Reprod Health. 18(1):193

Aghanwa HS, Dare FO, Ogunniyi SO (1999) Sociodemographic
factors in mental disorders associated with infertility in Nigeria.
J Psychosom Res 46(2):117-123

Cui C, Wang L, Wang X (2021) Effects of self-esteem on the
associations between infertility-related stress and psychological
distress among infertile Chinese women: a cross-sectional study.
Psychol Res Behav Manag 14:1245-1255

Yangin H, Kukulu K, Gulsen S, Aktas M, Sever B (2016) A
survey on the correlation between sexual satisfaction and
depressive symptoms during infertility. Health Care Women Int
37(10):1082—-1095

Dong M, Xu X, Li Y, Wang Y, Jin Z, Tan J (2021) Impact of
infertility duration on female sexual health. Reprod Biol Endo-
crinol 19(1):157

Jin X, Wang GX, Liu SS, Zhang J, Zeng F, Qiu Y et al (2013)
Survey of the situation of infertile women seeking in vitro ferti-
lization treatment in China. Biomed Res Int 2013:179098
Lakatos E, Szigeti JF, Ujma PP, Sexty R, Balog P (2017) Anxiety
and depression among infertile women: a cross-sectional survey
from Hungary. BMC Womens Health 17:48

Huang L-H, Kuo C-P, Lu Y-C, Lee M-S, Lee S-H (2019)
Association of emotional distress and quality of sleep among
women receiving in-vitro fertilization treatment. Taiwan J Obstet
Gynecol 58(1):168-172

Naab F, Brown R, Heidrich S (2013) Psychosocial health of
infertile Ghanaian women and their infertility beliefs. J Nurs
Scholarsh 45(2):132-140

Sakulsaengprapha W, Prechapanich J, Petyim S (2019) Preva-
lence of anxiety and depression in infertile women in Siriraj
Hospital by UsingThai Hospital anxiety and depression scale.
Thai J Obstet Gynaecol 27(1):38-46

Drosdzol A, Skrzypulec V (2009) Depression and anxiety among
polish infertile couples-an evaluative prevalence study. J Psycho-
som Obstet Gynecol 30(1):11-20

Crawford NM, Hoff HS, Mersereau JE (2017) Infertile women
who screen positive for depression are less likely to initiate fertil-
ity treatments. Hum Reprod 32(3):582-587

Kato T, Sampei M, Saito K, Morisaki N, Urayama KY (2021)
Depressive symptoms, anxiety, and quality of life of Japanese
women at initiation of ART treatment. Sci Rep 11(1):7538
Czyzkowska A, Awruk K, Janowski K (2016) Sexual satisfac-
tion and sexual reactivity in infertile women: the contribution of
the dyadic functioning and clinical variables. Int J Fertil Steril
9(4):465-476

Bondade S, Iyengar RS, Shivakumar BK, Karthik KN (2018)
Intimate partner violence and psychiatric comorbidity in infertile
women—a cross-sectional hospital based study. Indian J Psychol
Med 40(6):540-546

Alhassan A, Ziblim AR, Muntaka S (2014) A survey on depres-
sion among infertile women in Ghana. BMC Womens Health.
14(1):42

Audier-Bourgain M, Baubet T, Pham-Scottez A, Corcos M, Nico-
las I (2021) Eating disorders and sexuality: a quantitative study
in a French medically assisted procreation course. Brain Behav
11(8):e02196

@ Springer

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Cho EY, Sung MH (2019) Effects of irrational parenthood cog-
nition, family support, and resilience on depression of infertile
women. Korean ] Women Health Nurs 25(1):60-72

Khan I, Khan MM, Fareed A, Noor Ul A, Fatima, Khan MK
(2020) Determine the frequency of depression in females with
infertility. Pak J] Med Health Sci 14(3):1728-1730

Suna KK, Ilay G, Aysenur A, Han GK, Ulku UE, Pasa U et al
(2016) Effects of infertility etiology and depression on female
sexual function. J Sex Marital Ther 42(1):27-35

Salomio P, Romao A, Reis R, Navarro P, Lerri M, Rosa-E-
Silva A et al (2015) Sexual function of women under treatment
for infertility. J Sex Med 12:60

Domar AD, Zuttermeister PC, Friedman R (1993) The psy-
chological impact of infertility—a comparison with patients
with other medical conditions. J Psychosom Obstet Gynecol
14:45-52

Sulyman D, Ayanda KA, Aminu BM, Dattijo LM (2019) Anxiety
and depressive disorders among infertile women attending clinic
in a Nigeria Teaching Hospital. AfrJ Biomed Res 22(2):157-165
Li G, Jiang Z, Kang X, Ma L, Han X, Fang M (2021) Trajecto-
ries and predictors of anxiety and depression amongst infertile
women during their first [IVF/ICSI treatment cycle. J Psychosom
Res 142:110357

Peyvandi S, Hosseini SH, Daneshpoor SMM, Mohammadpour
RA, Qolami N (2011) The prevalence of depression, anxiety
and marital satisfaction and related factors in infertile women
referred to infertility clinics of Sari city in 2008. J Mazandaran
Univ Med Sci 20(80):25-32

Carrefio Meléndez J, Morales Carmona F, Sanchez Bravo C,
Henales Almaraz C, Espindola Hernandez JG (2007) An expla-
nation of depression and anxiety symptoms in sterile women.
Ginecol Obstet Mex 75(3):133-141

Deeks AA, Gibson-Helm ME, Teede HJ (2010) Anxiety and
depression in polycystic ovary syndrome: a comprehensive inves-
tigation. Fertil Steril 93(7):2421-2423

Sezgin H, Hocaoglu C, Guvendag-Guven ES (2016) Disability,
psychiatric symptoms, and quality of life in infertile women:
a cross-sectional study in Turkey. Shanghai Arch Psychiatry
28(2):86-94

Wright J, Duchesne C, Sabourin S, Bissonnette F, Benoit J,
Girard Y (1991) Psychosocial distress and infertility: men and
women respond differently**Supported in part by grant no.
6605-2831-56 from Health and Welfare Canada, Ottawa, Can-
ada; no. RS-1318 from Conseil Québécois de Recherche Sociale,
Québec, Québec; and no. 871395 from Fonds de Recherche en
Santé du Québec, Montréal, Québec, to Drs. Wright, Duchesne,
and Sabourin. Fertil Steril 55(1):100-108

Alosaimi FD, Altuwirqi MH, Bukhari M, Abotalib Z, BinSaleh
S (2015) Psychiatric disorders among infertile men and women
attending three infertility clinics in Riyadh. Saudi Arabia Ann
Saudi Med 35(5):359-367

Herbert DL, Lucke JC, Dobson AJ (2010) Depression: an emo-
tional obstacle to seeking medical advice for infertility. Fertil
Steril 94(5):1817-1821

Upkong D, Orji EO (2006) Mental health of infertile women in
Nigeria. Turk Psikiyatri Dergisi 17(4):259-265

Atwood JD, Dobkin S (1992) Storm clouds are coming: ways to
help couples reconstruct the crisis of infertility. Contemp Fam
Ther 14(5):385-403

Reed K (1987) The effect of infertility on female sexuality. J
Prenat Perinat Psychol Health 2(1):57

Cook EP (1987) Characteristics of the biopsychosocial crisis of
infertility. J Couns Dev 65(9):465-470

Matthews R, Matthews AM (1986) Infertility and involuntary
childlessness: the transition to nonparenthood. J Marriage Fam
48:641-649



Archives of Gynecology and Obstetrics (2024) 309:1833-1846

1845

71.

72.

73.

74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Chehreh R, Ozgoli G, Abolmaali K, Nasiri M, Mazaheri E (2019)
Comparison of the infertility-related stress among couples and its
relationship with infertility factors. Int ] Womens Health Reprod
Sci 7(3):313-318

Alamin S, Allahyari T, Ghorbani B, Sadeghitabar A, Karami
MT (2020) Failure in identity building as the main challenge of
infertility: a qualitative study. J Reprod Infertil 21(1):49-58
Freeman EW, Boxer AS, Rickels K, Tureck R, Mastroianni
L Jr (1985) Psychological evaluation and support in a pro-
gram of in vitro fertilization and embryo transfer. Fertil Steril
43(1):48-53

Domar AD, Broome A, Zuttermeister PC, Seibel M, Friedman R
(1992) The prevalence and predictability of depression in infer-
tile women. Fertil Steril 58(6):1158-1163

Anderheim L, Holter H, Bergh C, Moller A (2005) Does psycho-
logical stress affect the outcome of in vitro fertilization? Hum
Reprod 20(10):2969-2975

Williams KE, Marsh WK, Rasgon NL (2007) Mood disorders and
fertility in women: a critical review of the literature and implica-
tions for future research. Hum Reprod Update 13(6):607-616
Frederiksen Y, Farver-Vestergaard I, Skovgird NG, Ingerslev
HJ, Zachariae R (2015) Efficacy of psychosocial interventions
for psychological and pregnancy outcomes in infertile women
and men: a systematic review and meta-analysis. BMJ Open
5(1):e006592

El Kissi Y, Romdhane AB, Hidar S, Bannour S, Idrissi KA,
Khairi H et al (2013) General psychopathology, anxiety, depres-
sion and self-esteem in couples undergoing infertility treatment:
a comparative study between men and women. Eur J Obstet
Gynecol Reprod Biol 167(2):185-189

Guerra D, Llobera A, Veiga A, Barri PN (1998) Psychiatric
morbidity in couples attending a fertility service. Hum Reprod
13(6):1733-1736

Ogawa M, Takamatsu K, Horiguchi F (2011) Evaluation of fac-
tors associated with the anxiety and depression of female infertil-
ity patients. BioPsychoSocial Med 5:1-5

Sundby J (1997) Infertility in the Gambia: traditional and modern
health care. Patient Educ Couns 31(1):29-37

Thiering P, Beaurepaire J, Jones M, Saunders D, Tennant C
(1993) Mood state as a predictor of treatment outcome after
in vitro fertilization/embryo transfer technology (IVF/ET). J
Psychosom Res 37(5):481-491

Noorbala AA, Ramazanzadeh F, Malekafzali H, Abedinia N,
Forooshani AR, Shariat M et al (2008) Effects of a psychologi-
cal intervention on depression in infertile couples. Int J Gynecol
Obstet 101(3):248-252

Douki S, Zineb SB, Nacef F, Halbreich U (2007) Women’s men-
tal health in the Muslim world: cultural, religious, and social
issues. J Affect Disord 102(1-3):177-189

Anvar M, Meshkibaf MH, Koukabi R (2006) Study of psychiatric
disturbance in infertile women. Iran J Reprod Med 4(2):73-75
Ramezanzadeh F, Aghssa MM, Abedinia N, Zayeri F, Khanafshar
N, Shariat M et al (2004) A survey of relationship between anxi-
ety, depression and duration of infertility. BMC Womens Health
4(1):1-7

Oddens BJ, den Tonkelaar I, Nieuwenhuyse H (1999) Psychoso-
cial experiences in women facing fertility problems—a compara-
tive survey. Hum Reprod 14(1):255-261

Omani-Samani R, Amini P, Navid B, Sepidarkish M, Maroufi-
zadeh S, Almasi-Hashiani A (2019) Prevalence of sexual dys-
function among infertile women in iran: a systematic review and
meta-analysis. Int J Fertil Steril 12(4):278-283

Chachamovich JR, Chachamovich E, Ezer H, Fleck MP, Knauth
D, Passos EP (2010) Investigating quality of life and health-
related quality of life in infertility: a systematic review. J Psy-
chosom Obstet Gynecol 31(2):101-110

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Keramat A, Masoomi SZ, Mousavi SA, Poorolajal J, Shobeiri F,
Hazavhei SMM (2013) Quality of life and its related factors in
infertile couples. J Res Health Sci 14(1):57-64

Rashidi B, Montazeri A, Ramezanzadeh F, Shariat M, Abedinia
N, Ashrafi M (2008) Health-related quality of life in infertile
couples receiving IVF or ICSI treatment. BMC Health Serv Res
8(1):1-6

Schaller MA, Griesinger G, Banz-Jansen C (2016) Women show
a higher level of anxiety during IVF treatment than men and
hold different concerns: a cohort study. Arch Gynecol Obstet
293:1137-1145

Lawson AK, Klock SC, Pavone ME, Hirshfeld-Cytron J, Smith
KN, Kazer RR (2014) Prospective study of depression and anxi-
ety in female fertility preservation and infertility patients. Fertil
Steril 102(5):1377-1384

Allan HT (2013) The anxiety of infertility: the role of the nurses
in the fertility clinic. Hum Fertil 16(1):17-21

Kraaij V, Garnefski N, Schroevers MJ, Weijmer J, Helmerhorst
F (2010) Cognitive coping, goal adjustment, and depressive and
anxiety symptoms in people undergoing infertility treatment: a
prospective study. J Health Psychol 15(6):876-886

Chen T-H, Chang S-P, Tsai C-F, Juang K-D (2004) Prevalence
of depressive and anxiety disorders in an assisted reproductive
technique clinic. Hum Reprod 19(10):2313-2318

LuY, Yang L, Lu G (1995) Mental status and personality of
infertile women. Zhonghua Fu Chan Ke Za Zhi 30(1):34-37
Lok IH, Lee DTS, Cheung LP, Chung WS, Lo WK, Haines CJ
(2002) Psychiatric morbidity amongst infertile Chinese women
undergoing treatment with assisted reproductive technology
and the impact of treatment failure. Gynecol Obstet Invest
53(4):195-199

Nana P, Wandji J, Fomulu J, Mbu R, Leke R, Woubinwou M
(2011) Aspects Psycho-Sociaux chez Patients Infertiles a laMa-
ternite Principale de I’Hopital Central de Yaoundé, Cameroun.
Clin Mother Child Health 8(1)

Patel A, Sharma P, Narayan P, Binu V, Dinesh N, Pai PJ (2016)
Prevalence and predictors of infertility-specific stress in women
diagnosed with primary infertility: a clinic-based study. J Hum
Reprod Sci 9(1):28

Busari A, Agokei SP (2017) Psychosocial factors as predictors of
infertility related stress among female secondary school teachers
in Ibadan North Local Government Area Oyo State, Nigeria
Volgsten H, Skoog Svanberg A, Ekselius L, Lundkvist O, Sund-
strom PI (2008) Prevalence of psychiatric disorders in infertile
women and men undergoing in vitro fertilization treatment. Hum
Reprod 23(9):2056-2063

Luk BH-K, Loke AY (2015) The impact of infertility on the
psychological well-being, marital relationships, sexual relation-
ships, and quality of life of couples: a systematic review. J Sex
Marit Therapy 41(6):610-625

Dooley M, Dineen T, Sarma K, Nolan A (2014) The psycho-
logical impact of infertility and fertility treatment on the male
partner. Hum Fertil 17(3):203-209

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer



1846

Archives of Gynecology and Obstetrics (2024) 309:1833-1846

Authors and Affiliations

Nader Salari' - Fateme Babajani® - Amin Hosseinian-Far* - Razie Hasheminezhad?® - Nasrin Abdoli® -

Parisa Haydarisharaf® - Masoud Mohammadi’®

< Masoud Mohammadi
Masoud.mohammadi1989 @yahoo.com

Nader Salari
n_s_514@yahoo.com

Fateme Babajani
ftmbabajani @ gmail.com

Amin Hosseinian-Far
amin.hosseinian-far@northampton.ac.uk

Razie Hasheminezhad
raziehasheminezhad @ gmail.com

Nasrin Abdoli
abdoli1231 @gmail.com

Parisa Haydarisharaf
Haydarisharaf PP12@gmail.com

Department of Biostatistics, School of Health, Kermanshah
University of Medical Sciences, Kermanshah, Iran

@ Springer

Sleep Disorders Research Center, Kermanshah University
of Medical Sciences, Kermanshah, Iran

Department of Clinical Psychology, School of Medicine,
Kermanshah University of Medical Sciences, Kermanshah,
Iran

Department of Business Systems and Operations, University
of Northampton, Northampton, UK

Student Research Committee, Kermanshah University
of Medical Sciences, Kermanshah, Iran

Department of Psychiatry, Substance Abuse Prevention
Research Center, Kermanshah University of Medical
Sciences, Kermanshah, Iran

Cellular and Molecular Research Center, Gerash University
of Medical Sciences, Gerash, Iran

Department of Epidemiology and Biostatistics, School
of Health, Isfahan University of Medical Sciences, Isfahan,
Iran


http://orcid.org/0000-0002-5722-8300

	Global prevalence of major depressive disorder, generalized anxiety, stress, and depression among infertile women: a systematic review and meta-analysis
	Abstract
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Inclusion and exclusion criteria
	Study selection
	Quality evaluation
	Data extraction
	Statistical analysis

	Results
	Stress
	Major depression
	Generalized anxiety disorder (GAD)
	Depression

	Discussion
	Conclusion
	Acknowledgements 
	References




