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Abstract
Infertility is often associated with diverse psychiatric morbidities and quality of life impairments. Hence,
this meta-analysis aimed to compare stress, depression, anxiety and quality of life (QoL) among infertile
men and women. We retrieved the relevant articles from multiple databases. For the statistical analyses, we
used Comprehensive Meta-Analysis software v. 3.7 (Biostat Inc., Englewood, NJ). Standardized mean
differences (SMD) with 95% confidence intervals (CI) were calculated and displayed in forest plots. Among
the 4123 articles identified, 35 studies met the inclusion criteria. Our results revealed that stress,
depression, and anxiety were higher in infertile women compared to men. Similarly, infertile women
presented a lower QoL than infertile men. Subgroup analysis revealed that the assessment tool used, study
design, and geographical origin were a source of heterogeneity. This meta-analysis showed that
psychological disturbances were higher in infertile women compared to men. Physicians need to consider
this difference to enable couples to better understand and support each other.

Categories: Obstetrics/Gynecology, Psychiatry, Psychology
Keywords: stress, quality of life (qol), infertility, depression, anxiety

Introduction And Background
The failure to achieve a clinical pregnancy after 12 months of regular treatment or unprotected sexual
activity is said to be infertility [1]. Age, lifestyle decisions, and medical issues are just a few variables that
might contribute to infertility. Infertility affects 8-12% of reproductive-aged people worldwide [2]. Infertility
among young people is the fifth-most serious ailment by the World Health Organization (WHO), and recent
data show the problem is worsening. In 2010, the Maternal Health Task Force estimated that 50 million
couples were infertile worldwide [3]. Infertility is the failure to conceive despite engaging in regular,
unprotected sexual activity for a year (or more) [4]. Infertility is prevalent in South/Central Asia, Sub-
Saharan Africa, North Africa/Middle East, and Central/Eastern Europe [5]. Infertility affects men and women
equally. Male factors are responsible for one-third of infertility cases in couples, a third are caused by female
characteristics, and another one-third are due to male and female reproductive problems or unknown
factors [6]. Infertility adversely affects several aspects of a person's life, regardless of which spouse is
infertile [7]. There is a strong correlation between infertility and impairments in marital relationships [8],
sexual satisfaction [9], and mental well-being [10]. A few detrimental psychological consequences of
infertility on infertile couples include stress, depression, and anxiety. These conditions may lengthen the
period of infertility and significantly lower the quality of life for couples, ultimately resulting in divorce [11].
According to Monga et al., infertility may aggravate sexual dysfunction and marital strife, lowering the
quality of life [12]. Compared to the fertile group, infertile women reported poorer life satisfaction and
marital adjustment levels. Due to the constrained scheduling of the encounters around the woman's
ovulatory cycle, infertile men demonstrated decreased intercourse satisfaction [12]. The link of sexual
intimacy with infertility rather than sexual pleasure has led to many couples reporting diminished
enjoyment of sexual intimacy as they undergo treatment [13]. According to several studies, infertile women
experience societal stigma, which is a major cause of depression, anxiety, and low self-esteem [14]. Family
pressure to procreate also lowers their quality of life [15,16].

Numerous studies have compared psychological morbidity and quality of life among infertile couples. Global
reports indicated a remarkable diversity of findings. For example, Peterson et al. revealed a higher rate of
anxiety and sexual infertility stress in infertile women than infertile men [17]. However, Wischmann et al.
showed that infertile men experience a higher level of anxiety than that experienced by infertile women [18].
On the other hand, some studies revealed no significant difference between men and women [19-21].
Therefore, it is necessary to undertake a meta-analysis to compile the findings of the investigations. The
purpose of the present systematic review and meta-analysis was to quantify and compare the overall
summary measure of stress, depression, anxiety, and quality of life between infertile men and women.
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Review
Materials and methods
This systematic review and meta-analysis study was carried out according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) standards [22] and prospectively registered at
PROSPERO, the International prospective register of systematic reviews (CRD42022385084).

Literature Search

To find possibly relevant publications, a thorough investigation was done across several databases, including
PubMed/Medline, Scopus, Web of Science, the Cochrane Library, Embase, Google Scholar, PsycINFO, and
CINAHL, from the time the databases were created to the end of December 2022. The search strategy was
based on the following key search terms: “infertility” OR “sterility” OR “reproductive sterility” OR
“subfertility” OR “sub-fertility” AND ‘‘stress’’ OR ‘‘depression’’ OR ‘‘anxiety’’ OR ‘‘quality of life’’ OR
‘‘psychiatric’’ OR ‘‘psychological’’ OR ‘‘psychosocial’’. Two researchers individually carried out each
retrieval operation (YMA and MG).

Study Selection

After eliminating duplicates, pertinent articles were scrutinized by title and abstract. Studies that compared
any psychological or psychosocial evaluation between infertile men and women were eligible for inclusion.
After reviewing the full texts of the remaining studies, eligibility was confirmed.

Inclusion criteria for the studies were as follows: (1) observational studies published in peer-reviewed
journals; (2) English-language publications; (3) publications with original findings; (4) evaluation of stress,
depression, anxiety, and quality of life as outcomes among infertile men and women; (5) availability of
sample size, mean and standard deviation data for both infertile men and women; and (6) validated
measures.

Those studies not meeting the following criteria were excluded: (1) those without a full electronic text; (2)
those published in a language other than English; (3) those that contain only a limited amount of outcome
information; and (4) letters, editorials, comments, protocols, review papers (including systematic reviews
and meta-analyses), and guidelines.

Data Extraction

Following the inclusion and exclusion criteria, two independent reviewers (YMA and MG) gathered data
from the relevant papers. We recorded the data on a standardized data sheet, including study and year of
publication, study design, country, sample size, age of participants, duration of infertility, outcomes, and
measures. Data were checked for accuracy by the third and fourth authors (LRD and NK), who also served as
referees in case of disagreements.

Measures
This meta-analysis was composed of 12 measures that later were divided into four groups: stress,
depression, anxiety, and quality of life.

Infertility-Related Stress

The Fertility Problem Inventory (FPI) was used to measure the stress associated with infertility. FPI was
created by Newton et al. to evaluate the degree of disruption and stress that the fertility issue had caused
generally and in connection with three domains (personal, social, and marital) [23].

Depression Outcomes

Depression outcomes were assessed by four measures:

(i) the Hospital Anxiety and Depression Scale (HADS-D); (ii) the 21-item Hamilton Rating Scale for
Depression (HAM-D), a scale used to rate depression - the following are the threshold scores: >25 severe, 18-
24 moderate, 8-17 mild, <7 no depression [24]; (iii) the Symptom Checklist-90-Revised (SCL-90-R); (iv) the
Beck Depression Inventory (BDI) [25], which contains 21 questions, with scores ranging from 0 to 3. Scores
under 10 indicate a lack of depression; scores between 11 and 18 indicate mild depression; scores between
19 and 29 indicate moderate depression; and scores over 30 indicate severe depression.

Anxiety Outcomes

Anxiety outcomes were assessed by four measures:
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Hospital Anxiety and Depression Scale (HADS-A): This scale was developed by Zigmond and Snaith in 1983.
There are seven scales connected to anxiety (HADS-A) and seven scales related to depression (HADS-D). The
HADS is regarded as a potent, reliable tool for assessing anxiety and depression. High scores reflect higher
levels of anxiety and despair [26].

Hamilton Rating Scale for Anxiety (HAM-A): It consists of 14 items, each of which receives a score between
0 (absence) and 4 (very severe). The following are the cutoff scores: 0-5 no anxiety, 6-14 mild anxiety, and 15
or more severe anxiety [27].

Symptom Checklist-90-Revised (SCL-90-R): This is a self-report symptom assessment to assess
psychological symptoms and distress. It has 90 items with responses ranging from zero (not at all) to four
(extremely) on a five-point scale [28];

Beck Anxiety Inventory (BAI): Describes various anxiety symptoms. The total point range of 0 to 63 allows
for the easy classification of anxiety into three categories: extremely low (normal) (0 to 21 points), moderate
(22 to 35 points), and severe (above 35 points), which indicates the need for specialized medical
consultation [29].

Quality of Life

Quality of life was assessed by three measures:

FertiQoL: This measure has two modules, the core and therapy parts, and 36 elements. A higher score on
any subscale of the six produced by the FertiQoL indicates a better quality of life [30].

World Health Organization Quality of Life-BREF: This is a general QOL evaluation tool made up of four
areas, physical health, psychological health, social interactions, and the environment [31].

Short Form Health Survey (SF-36): This is a 36-item, patient-reported survey of patient health. An overall
score is a number between 0 and 100. A higher score denotes a higher living quality [32].

Quality assessment of the studies
The Newcastle-Ottawa Scale (NOS), which assesses selection bias, comparability of exposed and control
participants, and outcome evaluation, was used to evaluate the quality of non-randomized research. Each
criterion was given a star rating of 1 or 0 stars. For case-control and observational studies (prospective or
retrospective), the NOS checklist's overall star rating ranged from 0 to 9 stars, while for cross-sectional
studies, it went from 0 to 10 stars.

The NOS instrument assesses three areas: (1) study group selection (maximum of four stars for case-control
and observational studies (prospective or retrospective) and five stars for cross-sectional studies), (2) study
group comparability (maximum of two stars), and (3) outcome assessment (max three stars). Two authors
evaluated quality independently, and disagreements were settled by discussion. A study with a score of 7 to 9
or 10 has good quality, a score of 4 to 6 is fair quality, and a score of 0 to 3 is poor quality [33].

Statistical analysis
We used the Comprehensive Meta-Analysis software v. 3.7 (Biostat Inc., Englewood, NJ) for statistical
evaluations. We generated the standardized mean difference (SMD) with 95% confidence intervals (CIs) to
assess all the results. Later we interpreted the SMD values as follows:

(i) SMD <0: women experienced more psychiatric comorbidities than men (i.e., the male group had a lower
mean score than the women group); (ii) SMD = 0: No difference between men and women; (iii) SMD >0: men
experienced more psychiatric comorbidities than women (i.e., the male group had a higher mean score than
the women group).

A p-value of 0.05 was set as the level of significance. We used the Cochrane chi-squared test to assess article

heterogeneity; a p-value of 0.05 or higher indicates the presence of heterogeneity. Using the I2 value, we
determined the impact of heterogeneity on the meta-analysis. The pooled studies exhibited moderate to

high levels of heterogeneity, as indicated by I2 values >50% and p <0.05. We used the fixed-effects design if

I2 <50% and p >0.05; otherwise, a random-effects method was utilized [34]. Furthermore, we performed
subgroup analyses and sensitivity analyses to identify sources of heterogeneity. To assess publication bias,
we used Egger's test. This latter was further considered by looking at the funnel plots' symmetry.

Results
Identification of Studies
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We identified 4123 studies in the databases that needed screening; later, 2625 abstracts were possibly eligible
for full-text analysis. Thirty-five studies included in this systematic review and the meta-analysis study
satisfied the eligibility requirements. Figure 1 displays the PRISMA flow diagram.

FIGURE 1: PRISMA flow diagram

Characteristics of Included Studies

The included studies were from 18 countries and were published between 2001 and 2022. The 35
publications that comprised this systematic review and meta-analysis included 29 cross-sectional studies,
four prospective cohort studies, and two case-control studies. The number of couples in the sample ranged
from 26 to 818 in the included publications. The mean age of men varied from 29.00 ± 3.50 years to 41.60 ±
5.90 years, while the mean age of women varied from 27.48 ± 4.21 years to 40.80 ± 4.70 years. The duration of
infertility ranged from 1.73 ± 1.15 years to 7.44 ± 5.30 years. Infertility-related stress was evaluated in 11
studies, and 20 and 14 studies investigated depression and anxiety outcomes, respectively. However, 14
studies assessed the quality of life. Overall, the scores of the included studies ranged from five to nine stars.
Among the included studies, 31 scored good quality, and four articles scored fair quality. Table 1 summarizes
the characteristics of the studies.

SN

Study and

year of

publication

Study design Country
Sample size

Age of participant,

years Mean ± SD Duration of infertility, years

Mean ± SD

Outcomes and

measures
 NOS

Men Women Men Women

1
Mahadeen et

al., 2018 [7]
Cross-sectional Jordan 103 145 ND ND ND Depression (BDI) 7(Good)

2
Peterson et al.,

2007 [17]

Prospective

cohort
Canada 295 306

34.50 ±

5.70

32.40 ±

4.20
ND

Anxiety (BAI);

Stress (FPI)
6(Fair)

3
Wischmann et

al., 2001 [18]
Cross-sectional Germany 512 536 34.30 32.10 4.20 ± 2.30; 4.30 ± 2.70 **

Depression

(SCL-90-R);

Anxiety (SCL-90-

R)

7(Good)

4
Cserepes et al.,

2013 [19]
Cross-sectional Hungary 26 27

33.50 ±

4.65

29.89 ±

4.05

2.65 ± 1.48 (women) 2.86 ±

1.62 (men)

Stress (FPI);

Depression (BDI)
7(Good)
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5
Madero et al.,

2017 [20]
Cross-sectional Spain 201 347

41.60 ±

5.90

40.80 ±

4.70
ND

Quality of life

(FertiQoL);

Depression

(HAD-D); Anxiety

(HAD-A)

7(Good)

6
Fernandes et

al., 2021 [21]
Cross-sectional Portugal 63 63

35.17 ±

4.33

35.17 ±

4.33
3.27 ± 2.63

Depression

(HAD-D); Anxiety

(HAD-A)

9(Good)

7

Boivin and

Schmidt, 2005

[35]  

Prospective

cohort
Denmark 818 818

33.80±

5.10

31.50 ±

3.50
4.09 ± 2.12 Stress (FPI) 6(Fair)

8
Bose et al.,

2021 [36]
Cross‑sectional India 100 100

31.20 ±

4.41

27.48 ±

4.21
2.51 ± .0.63

Quality of life

(FertiQoL);

Stress (FPI)

7(Good)

9
Chachamovich

et al., 2009 [37]
Cross‑sectional Brazil 162 162

36.15 ±

7.69

32.11 ±

5.80
5.76 ± 3.64

Quality of life

(WHOQoL-

BREF);

Depression (BDI)

7(Good)

10
Chachamovich

et al., 2010 [38]
Cross-sectional Brazil 162 162

36.15 ±

7.69

32.11 ±

5.80
5.76 ± 3.64

Quality of life

(WHOQoL-

BREF);

Depression (BDI)

7(Good)

11
Dadkhahtehrani

et al., 2018 [39]
Cross-sectional Iran 200 200

32.61 ±

5.32

28.82 ±

5.13
4.93 ± 3.95

Quality of life

(SF‑36)
8(Good)

12
Donarelli et al.,

2015 [40]
Cross-sectional Italy 459 459

37.06 ±

5.22

34.18 ±

4.69
ND Stress (FPI) 8(Good)

13
Donarelli et al.,

2016 [41]
Cross-sectional Italy 288 301

37.80 ±

5.70

34.90 ±

5.03
4.00 ± 3.37

Quality of life

(FertiQoL)
8(Good)

14

Drosdzol and

Skrzypulec,

2009 [42]

Cross-sectional Poland 188 206
31.40 ±

4.70

29.80 ±

4.10
3.04 ± 3.34

Depression

(BDI); Anxiety

(BAI)

8(Good)

15
El Kissi et al.,

2013 [43]
Cross-sectional Tunisia 100 100

38.74 ±

5.87

32.69 ±

4.91
5.19 ± 4.62

Depression

(HAD-D); Anxiety

(HAD-A)

8(Good)

16
El Kissi et al.,

2014 [44]
Case-control Tunisia 100 100

38.74 ±

5.87

32.69 ±

4.91
5.19 ± 4.62

Quality of life

(SF‑36)
7(Good)

17
Fassino et al.,

2002 [45]
Case-control Italy 85 85

33.69 ±

4.63;

31.51 ±

4.46**

30.89 ±

4.27; 29.37

± 3.70**

ND

Depression

(HAM-D); Anxiety

(HAM-A)

7(Good)

18
Goker et al.,

2017 [46]
Cross-sectional Turkey 127 127

31.40 ±

5.90

27.50 ±

5.40
3.80 ± 3.30

Quality of life

(FertiQoL)
8(Good)

19
Herrmann et

al., 2011 [47]
Cross-sectional Germany 199 199 35.60 33.00 4.50

Quality of life

(WHOQoL-

BREF)

7(Good)

20
Karimzadeh et

al., 2017 [48]
Cross-sectional Iran 78 50

31.68 ±

3.43

28.30 ±

5.96

5.90 ± 4.19 (women) 5.50 ±

2.76 (men)

Depression

(SCL-90-R);

Anxiety (SCL-90-

R)

8(Good)

21
Kim et al., 2016

[49]
Cross-sectional

South

Korea
121 121 ND ND ND

Quality of life

(FertiQoL);

Stress (FPI);

Depression (BDI)

9(Good)

22
Lei et al., 2021

[50]
Cross-sectional China 508 508

31.06 ±

4.18

29.32 ±

3.90

3.10 ± 2.73 (women) 3.45 ±

2.08 (men)
Stress (FPI) 9(Good)
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23
Maroufizadeh

et al., 2015 [51]
Cross-sectional Iran 122 208

33.90 ±

5.30

30.30 ±

5.40
6.20 ± 4.10

Depression

(HAD-D); Anxiety

(HAD-A)

7(Good)

24
Maroufizadeh

et al., 2018 [52]
Cross-sectional Iran 141 141

34.92 ±

6.35

29.82 ±

6.00
4.85 ± 3.76

Depression

(HAD-D)
7(Good)

25
Navid et al.,

2017 [53]
Cross-sectional Iran 248 248

33.25 ±

5.70

29.15 ±

5.28
4.82 ± 3.50

Depression

(HAD-D); Anxiety

(HAD-A)

7(Good)

26
Ngai and Loke,

2021 [54]
Cross-sectional Hong Kong 135 135

36.00 ±

5.50

33.80 ±

3.60
1.73 ± 1.15

Quality of life

(FertiQoL);

Stress (FPI)

7(Good)

27
Patel et al.,

2018 [55]
Cross-sectional India 81 81

29.00 ±

3.50

35.00 ±

4.30
4.00 ± 2.50

Depression

(HAM-D); Anxiety

(HAM-A); Stress

(FPI)

8(Good)

28
Pedro et al.,

2017 [56]

Prospective

cohort
Portugal 139 139

33.56 ±

5.61

31.76 ±

4.73
2.32 ± 2.07

Depression

(BDI); Stress

(FPI)

6(Fair)

29
Peterson et al.,

2003 [57]

Prospective

cohort
Canada 525 525 33.80 32.30 3.50

Depression

(BDI); Stress

(FPI)

6(Fair)

30
Van Rooij et

al., 2007 [58]
Cross-sectional Netherlands 142 161

33.46 ±

7.78;

35.60 ±

5.16;

37.92 ±

5.38 ***

29.26 ±

6.73; 33.00

± 5.09;

34.89 ±

4.03 ***

4.21 ± 4.55 (women) 6.50 ±

4.81 (women) 6.27 ± 3.75

(women) 3.10 ± 3.26 (men)

7.44 ± 5.30 (men) 6.14 ± 4.47

(men)

Depression

(SCL-90-R);

Anxiety (SCL-90-

R)

7(Good)

31
Wadadekar et

al., 2021 [59]
Cross-sectional India 137 137 ND ND ND

Quality of life

(FertiQoL)
7(Good)

32
Wang et al.,

2022 [60]
Cross-sectional China 428 428

32.42 ±

5.19

31.00 ±

1.24
4.44 ± 3.21

Quality of life

(FertiQoL)
8(Good)

33
Wischmann et

al., 2009 [61]
Cross-sectional Germany 535 633

34.87 ±

5.45;

35.31 ±

5.22 **

32.43 ±

4.26; 33.45

± 3.98 **

4.36 ± 3.01 (women) 4.50 ±

2.70 (women) 4.32 ± 3.07

(men) 4.34 ± 2.62 (men)

Depression

(SCL-90-R);

Anxiety (SCL-90-

R

7(Good)

34
Yoldemir et al.,

2021 [62]
Cross-sectional Turkey 320 320

32.36 ±

6.06;

32.67 ±

6.35 **

27.69 ±

4.02; 29.48

± 3.38 **

4.31 ± 2.45; 3.82 ± 2.60 ** Anxiety (HAM-A) 7(Good)

35
Zurlo et al.,

2018 [63]
Cross-sectional Italy 206 206

34.00 ±

3.85

34.00 ±

3.85
3.00 ± 2.40

Quality of life

(FertiQoL)
8(Good)

TABLE 1: Characteristics of the included studies
BDI: Beck Depression Inventory; BAI: Beck Anxiety Inventory; FPI: Fertility Problem Inventory; SCL-90-R: Symptom Checklist-90-Revised; HAM-D:
Hamilton Rating Scale for Depression; HAM-A: HAM-Anxiety; HADS: Hospital Anxiety and Depression Scale; QOL: Quality of life; WHO: World Health
Organization; SN: Study number; NOS: Newcastle-Ottawa scale; ND: not defined

** Two groups; *** Three groups

Outcomes

Stress: 11 studies evaluated stress among men and women. We used a random-effects design due to the high

heterogeneity (Chi2 = 21,82, p = 0.016, I2 = 54,18%). The forest plot found that SMD was <0. which indicated
that women experienced much more stress than men (SMD: -0.407; 95% CI: -0.453 - -0.362; p <0.001)
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(Figure 2).

FIGURE 2: Forest plot showing the estimated standardized mean
difference (SMD) of stress between men and women
Boivin and Schmidt, 2005 [35]; Bose et al., 2021 [36]; Cserepes et al., 2013 [19]; Donarelli et al., 2015 [40]; Kim et
al., 2016 [49]; Lei et al., 2021 [50]; Ngai and Loke, 2021 [54]; Patel et al., 2018 [55]; Pedro et al., 2017 [56];
Peterson et al., 2003 [57]; Peterson et al., 2007 [17].

Depression: Among the 35 included studies, 20 studies, including 24 cohorts, have evaluated depression

among men and women. We used a random-effects design due to the high heterogeneity (Chi2 = 83,70. p

<0.001, I2 = 72,52%). The forest plot revealed that SMD was <0, indicating that women were much more
likely than men to experience depression (SMD: -0.335; 95% CI: -0.380 - -0.290; p <0.001) (Figure 3).

FIGURE 3: Forest plot showing the estimated standardized mean
difference (SMD) of depression between men and women
Chachamovich et al., 2009 [37]; Chachamovich et al., 2010 [38]; Cserepes et al., 2013 [19]; Drosdzol and
Skrzypulec, 2009 [42]; El Kissi et al., 2013 [43]; Fassino et al., 2002 (a) organic infertility, (b) functional infertility
[45]; Fernandes et al., 2021 [21]; Karimzadeh et al., 2017 [48]; Kim et al., 2016 [49]; Madero et al., 2017 [20];
Mahadeen et al., 2018 [7]; Maroufizadeh et al., 2015 [51]; Maroufizadeh et al., 2018 [52]; Navid et al., 2017 [53];
Patel et al., 2018 [55]; Pedro et al., 2017 [56]; Peterson et al., 2003 [57]; Van Rooij et al., 2007 (a) Turkish
migrants, (b) Turkish people living in western Turkey, (c) Dutch [58]; Wischmann et al., 2001 [18]; Wischmann et
al., 2009 (a): Not counseled and (b): Taking up counseling [61].

Anxiety: Among the 35 included studies, 14 (19 cohorts) evaluated anxiety among men and women. We used

a random-effects design because the heterogeneity was high (Chi2 = 149,64, p <0.001, I2 = 87.97%). The
analysis revealed that SMD was <0. which indicated that anxiety was far higher in women than in men (SMD:
-0.337; 95% CI: -0.387 - -0.287; p <0.001) (Figure 4).

2023 Almutawa et al. Cureus 15(4): e37327. DOI 10.7759/cureus.37327 7 of 17

javascript:void(0)
https://assets.cureus.com/uploads/figure/file/586112/lightbox_ad4f91a0c71f11edb91af1a18ac26840-Figure-2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/586114/lightbox_e71f3890c71f11edb2a0455d8d62d07d-Figure-3.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


FIGURE 4: Forest plot showing the estimated standardized mean
difference (SMD) of anxiety between men and women
Drosdzol and Skrzypulec, 2009 [42]; El Kissi et al., 2013 [43]; Fassino et al., 2002 (a) organic infertility,
(b) functional infertility [45], Fernandes et al., 2021 [21]; Karimzadeh et al., 2017 [48]; Madero et al., 2017 [20];
Maroufizadeh et al., 2015 [51]; Navid et al., 2017 [53]; Patel et al., 2018 [55]; Peterson et al., 2007 [17]; Van Rooij
et al., 2007 (a) Turkish migrants, (b) Turkish people living in western Turkey, (c) Dutch [58]; Wischmann et al.,
2001 [18]; Wischmann et al., 2009 (a) Not counseled, (b) taking up counseling [61], Yoldemir et al., 2021 (a)
primary infertile; (b) secondary infertile [62].

Quality of life: Among the 35 included studies, 14 were evaluated for the quality of life among men and

women. We used a random-effects design due to the high heterogeneity (Chi2 = 97,95, p = 0. 000. I2 =
86.72%). The forest plot demonstrated that SMD was >0. which indicated that men's quality of life was much
higher than women's (SMD: 0.422; 95% CI: 0.366 - 0.478; p <0.001) (Figure 5).

FIGURE 5: Forest plot showing the estimated standardized mean
difference (SMD) of quality of life between men and women
Bose et al., 2021 [36]; Chachamovich et al., 2009 [37]; Chachamovich et al., 2010 [38]; Dadkhahtehrani et al.,
2018 [39]; Donarelli et al., 2016 [41]; El Kissi et al., 2014 [44]; Goker et al., 2017 [46]; Herrmann et al., 2011 [47];
Kim et al., 2016 [49]; Madero et al., 2017 [20]; Ngai and Loke, 2021 [54]; Wadadekar et al., 2021 [59]; Wang et
al., 2022 [60]; Zurlo et al., 2018 [63].

Publication bias: Egger’s test was not statistically significant for stress and quality of life (p = 0.139, p =
0.342, respectively), indicating the absence of publication bias. This finding was confirmed by the funnel plot
(Figures 6A-6B). However, Egger’s test was statistically significant for depression and anxiety (p = 0.046, p =
0.003), indicating publication bias. The funnel plot confirmed this finding (Figures 6C-6D). 
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FIGURE 6: The included articles' funnel plots show no evidence of
publication bias in terms of (A) stress and (B) quality of life and
evidence of publication bias in terms of (C) depression and (D) anxiety
scores

Subgroup Analysis

The geographical origin of the work, the assessment technique used to assess outcomes, and the study's
design all impacted the standardized mean difference of anxiety, depression, quality of life, and stress
between infertile men and women.

Stress: The work's geographical origin and the study design were sources of heterogeneity for the stress
outcome (p = 0.020, p <0.001, respectively). Indeed, Asia had the highest standardized mean stress difference
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between infertile men and women (SMD = -0.314), while North America showed the lowest standardized
mean difference (SMD = -0.480). Similarly, the standardized mean difference of stress was significantly
higher in cross-sectional studies (SMD = -0.293) than in prospective cohort studies (SMD = -0.476) (Table 2).

Subgroups No. of cohorts Standardized mean difference 95% confidence interval
Heterogeneity

I2 Chi2 p

A-Stress

Geographic origin

Europe 4 -0.396 -0.470 — -0.322 69,68% 9,896

0.020Asia 5 -0.314 -0.404 — -0.223 0% 3,774

North America 2 -0.480 -0.553 — -0.406 0% 0.289

Study design

Cross-sectional 7 -0.293 -0.367 — -0.219 0% 4,466
<0.001

Prospective cohort 4 -0.476 -0.533 — -0.419 0% 2,593

B-Depression

Geographic origin

Europe 13 -0.326 -0.388 — -0.264 72,65% 43,89

0.358

Asia 7 -0.315 -0.410 — -0.220 83,07% 35,44

Africa 1 -0.407 -0.687 — -0.126 0% 0.00

North America 1 -0.438 -0.560 — -0.315 0% 0.00

South America 2 -0.251 -0.406 — -0.096 0% 0.00

Assessment tool used

HADS-D 6 -0.150 -0.240 — -6,092 47,90% 17,41

<0.001
BDI 8 -0.434 -0.509 — -0.359 59,80% 9,59

HAM-D 3 -0.737 -0.960 — -0.515 0% 0.96

SCL-90-R 7 -0.318 -0.394 — -0.242 70.02% 20.01

Study design

Cross-sectional 20 -0.296 -0.346 — -0.246 71,42% 66,48

<0.001Case-control 2 -0.833 -1,146 — -0.519 0% 0.25

Prospective cohort 2 -0.455 -0.564 — -0.346 0% 0.34

C-Anxiety

Geographic origin

Europe 13 -0.253 -0.313 — -0.193 89,61% 115,59

<0.001
Asia 4 -0.547 -0.668 — -0.426 64,64% 8,48

Africa 1 -0.450 -0.731 — -0.170 0% 0

North America 1 -0.538 -0.701 — -0.375 0% 0

Assessment tool used

HAD-A 5 -0.475 -0.574 — -0.377 29,79% 5,69

<0.001  
BAI 2 -0.561 -0.687 — -0.434 0% 0.19

HAM-A 5 -0.580 -0.709 — -0.450 85,27% 27,15

SCL-90-R 7 -0.895 -0.164 — -1,292 85,85% 42,41
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Study design

Cross-sectional 16 -0.290 -0.343 — -0.237 86,18% 108,56

<0.001  Case-control 2 -1,295 -1,626 — -0.964 0% 9,83

Prospective cohort 1 -0.538 -0.701 — -0.375 0% 0.00

D-Quality of life

Geographic origin

Europe 5 0.368 0.279-0.458 76,20% 16,80

0.129
Asia 6 0.428 1,832-0.344 70.78% 17,11

Africa 1 0.367 8,805-0.647 0% 0.00

South America 2 0.589 0.428- 0.750 98,28% 58,35

Assessment tool used

WHOQOL-Bref 3 0.445 0.306-0.584 97,15% 70.25

0.902FertiQoL 9 0.420 0.354-0.486 70.83% 27,43

SF-36 2 0.396 0.234-0.558 0% 6,19

Study design

Cross-sectional 13 0.424 0.367-0.481 87,73% 97,80
0.697

Case-control 1 0.367 8,805-0.647 0% 0.00

TABLE 2: Subgroup analyses for (A) stress, (B) depression, (C) anxiety, and (D) quality of life
outcomes
HADS: Hospital Anxiety and Depression Scale; BDI: Beck Depression Inventory; HAM-D: Hamilton Rating Scale for Depression; SCL-90-R: Symptom
Checklist-90-Revised; BAI: Beck Anxiety Inventory; HAM-A: HAM-Anxiety; QOL: Quality of life; WHO: World Health Organization

Depression: Regarding depression, there was no significant difference between the different continents (p =
0.358). However, the tool used for assessment and the study design was a source of heterogeneity (p <0.001).
Indeed, the HADS-D scale revealed significantly higher SMD between infertile men and women (SMD = -
0.150) than the HAM-D scale (SMD = -0.737). Moreover, the SMD of depression was significantly higher in
cross-sectional studies (SMD = -0.296) than in case-control studies (SMD = -0.833) (Table 2).

Anxiety: When we used the geographical origin of the work as a moderator, the SMD of anxiety significantly
differed between studies (p <0.001). Indeed, the highest standardized mean difference in anxiety between
infertile men and women was detected in Europe (SMD = -0.253), followed by Africa (SMD = -0.450).
Moreover, the SMD of anxiety significantly differed according to the tool used for assessment (p <0.001). The
SMD of anxiety was very high (SMD = -0.475) when measured using HADS-A, compared with SCL-90 (SMD =
-0.895). The SMD of anxiety significantly differed depending on the study design. Indeed, the SMD of anxiety
was higher in cross-sectional studies (SMD = -0.290) than in prospective cohort (SMD = -0.538) and case-
control (SMD = -1,295) studies (Table 2).

Quality of life: The SMD of quality of life did not significantly differ between studies when we set the
geographical origin of the work as a moderator (p = 0.129). Indeed, the highest SMD of quality of life
between infertile men and women was detected in South America (SMD = 0.589), while the lowest SMD was
revealed in Africa (SMD = 0.367). However, the assessment tool and the study design did not constitute a
source of heterogeneity (p = 0.902 and p = 0.697, respectively) (Table 2).

Sensitivity Analysis

To further pinpoint the potential source of heterogeneity in the pooled analysis of the SMD of stress,
depression, anxiety, and quality of life outcomes between infertile men and women, a sensitivity analysis
was carried out. The results showed no significant differences, proving the reliability of the meta-analysis.
The SMD of stress, depression, anxiety, and quality of life outcomes ranged from -0.434 (95% CI -0.482 - -
0.385) to -0.372 (95% CI -0.426 - -0.318), from -0.351 (95% CI -0.398 - -0.304) to -0.318 (95% CI -0.364 - -
0.272), from -0.446 (95% CI -0.501 - -0.391) to -0.310 (95% CI -0.362 - -0.258), and from 0.372 (95% CI
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0.314-0.429) to 0.450 (95% CI 0.392 - 0.508), respectively, in the leave-one-out sensitivity analysis (Table 3).

Study removed SMD (95% CI) p

A-Stress

Peterson et al., 2007 [17] -0.404 (-0.451 — -0.357) <0.001

Cserepes et al., 2013 [19] -0.409 (-0.454 — -0.363) <0.001

Boivin and Schmidt, 2005 [35] -0.382 (-0.433 — -0.331) <0.001

Bose et al., 2021 [36] -0.408 (-0.454 — -0.363) <0.001

Donarelli et al., 2015 [40] -0.428 (-0.476 — -0.379) <0.001

Kim et al., 2016 [49] -0.405 (-0.451 — -0.359) <0.001

Lei et al., 2021 [50] -0.434 (-0.482 — -0.385) <0.001

Ngai and Loke, 2021 [54] -0.407 (-0.453 — -0.361) <0.001

Patel et al., 2018 [55] -0.407 (-0.453 — -0.361) <0.001

Pedro et al., 2017 [56] -0.411 (-0.457 — -0.365) <0.001

Peterson et al., 2003 [57] -0.372 (-0.426 — -0.318) <0.001

B-Depression

Mahadeen et al., 2018 [7] -0.333 (-0.378 — -0.288) <0.001

Wischmann et al., 2001 [18] -0.352 (-0.401 — -0.304) <0.001

Cserepes et al., 2013 [19] -0.335 (-0.380 — -0.290) <0.001

Madero et al., 2017 [20] -0.351 (-0.398 — -0.304) <0.001

Fernandes et al., 2021 [21] -0.340 (-0.385 — -0.294) <0.001

Chachamovich et al., 2009 [37] -0.338 (-0.384 — -0.292) <0.001

Chachamovich et al., 2010 [38] -0.338 (-0.384 — -0.292) <0.001

Drosdzol and Skrzypulec, 2009 [42] -0.328 (-0.374 — -0.282) <0.001

El Kissi et al., 2013 [43] -0.332 (-0.378 — -0.287) <0.001

Fassino et al., 2002 (a) [45] -0.328 (-0.374 — -0.283) <0.001

Fassino et al., 2002 (b) [45] -0.330 (-0.375 — -0.285) <0.001

Karimzadeh et al., 2017 [48] -0.335 (-0.380 — -0.289) <0.001

Kim et al., 2016 [49] -0.318 (-0.364 — -0.272) <0.001

Maroufizadeh et al., 2015 [51] -0.349 (-0.395 — -0.303) <0.001

Maroufizadeh et al., 2018 [52] -0.346 (-0.391 — -0.300) <0.001

Navid et al., 2017 [53] -0.337 (-0.383 — -0.290) <0.001

Patel et al., 2018 [55] -0.328 (-0.373 — -0.282) <0.001

Pedro et al., 2017 [56] -0.328 (-0.373 — -0.282) <0.001

Peterson et al., 2003 [57] -0.318 (-0.367 — -0.270) <0.001

Van Rooij et al., 2007 (a) [58] -0.329 (-0.374 — -0.284) <0.001

Van Rooij et al., 2007 (b) [58] -0.331 (-0.377 — -0.286) <0.001

Van Rooij et al., 2007 (c) [58] -0.326 (-0.372 — -0.281) <0.001

Wischmann et al., 2009 (a) [61] -0.341 (-0.388 — -0.294) <0.001

Wischmann et al., 2009 (b) [61] -0.334 (-0.380 — -0.287) <0.001
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C-Anxiety

Peterson et al., 2007 [17] -0.315 (-0.368 — -0.263) <0.001

Wischmann et al., 2001 [18] -0.446 (-0.501 — -0.391) <0.001

Madero et al., 2017 [20] -0.330 (-0.382 — -0.278) <0.001

Drosdzol and Skrzypulec, 2009 [42] -0.319 (-0.371 — -0.268) <0.001

El Kissi et al., 2013 [43] -0.333 (-0.384 — -0.282) <0.001

Fassino et al., 2002 (a) [45] -0.322 (-0.372 — -0.271) <0.001

Fassino et al., 2002 (b) [45] -0.329 (-0.379 — -0.279) <0.001

Fernandes et al., 2021 [48] -0.334 (-0.385 — -0.284) <0.001

Karimzadeh et al., 2017 [48] -0.337 (-0.387 — -0.286) <0.001

Maroufizadeh et al., 2015 [51] -0.336 (-0.387 — -0.285) <0.001

Navid et al., 2017 [53] -0.310 (-0.362 — -0.258) <0.001

Patel et al., 2018 [55] -0.325 (-0.375 — -0.274) <0.001

Van Rooij et al., 2007 (a) [58] -0.336 (-0.386 — -0.285) <0.001

Van Rooij et al., 2007 (b) [58] -0.333 (-0.383 — -0.282) <0.001

Van Rooij et al., 2007 (c) [58] -0.329 (-0.380 — -0.278) <0.001

Wischmann et al., 2009 (a) [61] -0.362 (-0.415 — -0.309) <0.001

Wischmann et al., 2009 (b) [61] -0.344 (-0.396 — -0.291) <0.001

Yoldemir et al., 2021 (a) [62] -0.333 (-0.385 — -0.281) <0.001

Yoldemir et al., 2021 (b) [62] -0.337 (-0.388 — -0.286) <0.001

D-Quality of life

Madero et al., 2017 [20] 0.406 (0.347-0.465) <0.001

Bose et al., 2021 [36] 0.418 (0.361-0.475) <0.001

Chachamovich et al., 2009 [37] 0.450 (0.392-0.508) <0.001

Chachamovich et al., 2010 [38] 0.372 (0.314-0.429) <0.001

Dadkhahtehrani et al., 2018 [39] 0.422 (0.364-0.481) <0.001

Donarelli et al., 2016 [41] 0.412 (0.353-0.472) <0.001

El Kissi et al., 2014 [44] 0.424 (0.367-0.481) <0.001

Goker et al., 2017 [46] 0.428 (0.371-0.486) <0.001

Herrmann et al., 2011 [47] 0.439 (0.381-0.496) <0.001

Kim et al., 2016 [49] 0.398 (0.340-0.455) <0.001

Ngai and Loke, 2021 [54] 0.422 (0.364-0.480) <0.001

Wadadekar et al., 2021 [59] 0.429 (0.372-0.487) <0.001

Wang et al., 2022 [60] 0.439 (0.378-0.501) <0.001

Zurlo et al., 2018 [63] 0.444 (0.385-0.502) <0.001

TABLE 3: Sensitivity analysis for (A) stress, (B) depression, (C) anxiety, and (D) quality of life
outcomes

Discussion
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Infertility is a global health concern linked to emotional, mental, and social issues. This study is the first
systematic review and meta-analysis that compares the stress, quality of life, anxiety, and depression levels
of infertile men and women, as far as we are aware. Notably, all the papers under consideration are from
2001 or later, indicating that the field of research on the stress, anxiety, and depression of infertile people is
relatively new. This investigation produced significant findings. Research repeatedly demonstrates that
women experience anxiety and depression at higher rates than men (p<0.05). Numerous studies have
confirmed this disparity [21,42,45,48,49]. This fact is not surprising as infertile women are more frequently
influenced by their husbands, families, and society because their inability to conceive has a greater negative
psychological effect on their conduct than infertile men [64].

Consequently, merging therapy with psychological and emotional support seems to be a good idea. In earlier
research, age and the husband's lack of support were significant predictors of anxiety and depression in
infertile women [64]. Anxiety and depression may lead to isolation and intensify the feeling of loneliness,
which is a serious issue [65]. Furthermore, the treatment strategy could be affected if depression and anxiety
persist. Therefore, medical professionals should know that fewer mental and social disorders may result in
better treatment outcomes. In general, women who struggle to conceive worry because they envision a
future without a child to care for them in case of illness or old age. As a result, they experience social
insecurity, fear of the future, fear of going through a divorce, and loneliness [66].

Similarly, this study revealed that infertile women presented with higher stress levels than infertile men in
all included studies. Men may have experienced stress from fewer sources and at a lower intensity level than
women, which may help to explain this discrepancy. These results align with other research on gender
differences regarding stress [67]. Another possibility is that women are more frequently held responsible for
infertility in marriages and experience more significant social rejection due to the pressure to conceive,
which increases stress [68].

The current study demonstrated that men had a much better quality of life than women. According to earlier
studies, women often report a worse adjustment to the infertile condition and higher quality of life
impairments than men [69,70]. Men and women approach accepting and coping with infertility in very
different ways. There is a direct correlation between having children and a woman's identity. Womanhood
and motherhood go hand in hand [71], which causes quality-of-life impairments in infertile women.
Moreover, infertility treatment could often be a long process that adversely impacted the quality of life of
women. Some studies suggested that when the cause of infertility is the woman, the woman’s annoyance
and harassment from her husband and his relatives increase, and negative feelings such as abandonment,
stigmatization, and sinfulness increase in women, reducing her quality of life [39].

The study's findings demonstrated the importance of highlighting the psychological effects of infertility.
Therefore, additional studies using standardized measurement techniques and with a bigger sample size are
necessary to assess the emotional-psychological effects of infertility accurately.

Strengths and Limitations

An evaluation and comparison of stress, depression, anxiety, and quality of life among infertile couples are
presented in this meta-analysis, taking studies from various nations into account. We used nine distinct
databases for the search in the current study. The main strengths are the extensive scope of studies, and the
large population examined. In addition, we found the included studies to be of good quality, yielding either
high or fair-quality scores.

However, this study is not without limitations. Since this meta-analysis is based on published research, the
possibility of publication bias contributed to the non-significant results being less representative.
Additionally, conducting a meta-analysis on infertility is challenging due to variations in diagnosis, study
methods, causes and lengths of infertility, and populations. Another drawback was using numerous
measures to assess depression, anxiety, and quality of life. These various measure systems contributed
significantly to the inconsistencies in this meta-analysis, making it challenging to compare the findings of
other research and complicating the pooled analysis. Therefore, substantial heterogeneity, expected in
meta-analysis studies, can change how results are interpreted [72]. As a result, careful consideration must be
given to the present work's findings. Finally, this meta-analysis did not analyze and compare isolation, self-
esteem, and suicide outcomes between infertile men and women.

Conclusions
Infertility is a common problem, affecting one in 10 couples. It can be a challenging experience, and if left
untreated, it can lead to psychological issues. To minimize psychological disruptions, it is recommended to
increase the awareness of infertile people, particularly women, by offering prevention programs in
counseling services and educating the public and families about new infertility treatment methods. Positive
psychological states relate to treatment success, according to various research. Hence, an interdisciplinary
strategy between obstetricians and psychiatrists is required to provide good-quality treatment and care for
infertile patients.

2023 Almutawa et al. Cureus 15(4): e37327. DOI 10.7759/cureus.37327 14 of 17

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Authors YMA and MG contributed equally to this work. Authors’ Contribution: Conceptualization, YMA;
Methodology, YMA, and MG; Data Collection and Literature Review: YMA, MG, LRD, and NK; Software,
YMA, and MG; Formal Analysis, YMA, MG, and HJ; Writing – Original Draft Preparation, YMA, and MG;
Writing – Review and Editing, YMA, MG and HJ. The first, second, third, and fourth authors thank the senior
author, Prof. HJ, for his guidance throughout this manuscript.

References
1. Vander Borght M, Wyns C: Fertility and infertility: Definition and epidemiology. Clin Biochem. 2018, 62:2-

10. 10.1016/j.clinbiochem.2018.03.012
2. Ombelet W: WHO fact sheet on infertility gives hope to millions of infertile couples worldwide . Facts Views

Vis Obgyn. 2020, 12:249-51.
3. Deshpande PS, Gupta AS: Causes and prevalence of factors causing infertility in a public health facility . J

Hum Reprod Sci. 2019, 12:287-93. 10.4103/jhrs.JHRS_140_18
4. Carson SA, Kallen AN: Diagnosis and management of infertility: a review . JAMA. 2021, 326:65-76.

10.1001/jama.2021.4788
5. Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens GA: National, regional, and global trends

in infertility prevalence since 1990: a systematic analysis of 277 health surveys. PLoS Med. 2012,
9:e1001356. 10.1371/journal.pmed.1001356

6. Centers for Disease Control and Prevention: Infertility FAQs . (2012). Accessed: 1/21/2023:
https://www.cdc.gov/reproductivehealth/infertility/index.htm.

7. Mahadeen A, Mansour A, Al-Halabi J, Al Habashneh S, Kenana AB: Psychosocial wellbeing of infertile
couples in Jordan. East Mediterr Health J. 2018, 24:169-76. 10.26719/2018.24.2.169

8. Tao P, Coates R, Maycock B: Investigating marital relationship in infertility: a systematic review of
quantitative studies . J Reprod Infertil. 2012, 13:71-80.

9. Starc A, Trampuš M, Pavan Jukić D, Rotim C, Jukić T, Polona Mivšek A: Infertility and sexual dysfunctions: a
systematic literature review. Acta Clin Croat. 2019, 58:508-15. 10.20471/acc.2019.58.03.15

10. Sohbati F, Hasanpoor-Azghady SB, Jafarabadi M, Amiri-Farahani L, Mohebbi M: Psychological well-being of
infertile women and its relationship with demographic factors and fertility history: a cross-sectional study.
BMC Womens Health. 2021, 21:22. 10.1186/s12905-020-01167-3

11. Yusuf L: Depression, anxiety and stress among female patients of infertility; A case control study . Pak J Med
Sci. 2016, 32:1340-3. 10.12669/pjms.326.10828

12. Monga M, Alexandrescu B, Katz SE, Stein M, Ganiats T: Impact of infertility on quality of life, marital
adjustment, and sexual function. Urology. 2004, 63:126-30. 10.1016/j.urology.2003.09.015

13. Braverman AM: Psychosocial aspects of infertility: sexual dysfunction . Int Congr Ser. 2004, 1266:270-6.
10.1016/j.ics.2004.01.085

14. Yokota R, Okuhara T, Okada H, Goto E, Sakakibara K, Kiuchi T: Association between stigma and anxiety,
depression, and psychological distress among Japanese women undergoing infertility treatment. Healthcare
(Basel). 2022, 10:1300. 10.3390/healthcare10071300

15. Zhang F, Lv Y, Wang Y, Cheng X, Yan Y, Zhang Y, Wang Y: The social stigma of infertile women in Zhejiang
Province, China: a questionnaire-based study. BMC Womens Health. 2021, 21:97. 10.1186/s12905-021-
01246-z

16. Bornstein M, Gipson JD, Failing G, Banda V, Norris A: Individual and community-level impact of infertility-
related stigma in Malawi. Soc Sci Med. 2020, 251:112910. 10.1016/j.socscimed.2020.112910

17. Peterson BD, Newton CR, Feingold T: Anxiety and sexual stress in men and women undergoing infertility
treatment. Fertil Steril. 2007, 88:911-4. 10.1016/j.fertnstert.2006.12.023

18. Wischmann T, Stammer H, Scherg H, Gerhard I, Verres R: Psychosocial characteristics of infertile couples: a
study by the 'Heidelberg Fertility Consultation Service'. Hum Reprod. 2001, 16:1753-61.
10.1093/humrep/16.8.1753

19. Cserepes RE, Kollár J, Sápy T, Wischmann T, Bugán A: Effects of gender roles, child wish motives, subjective
well-being, and marital adjustment on infertility-related stress: a preliminary study with a Hungarian
sample of involuntary childless men and women. Arch Gynecol Obstet. 2013, 288:925-32. 10.1007/s00404-
013-2835-7

20. Madero S, Gameiro S, García D, Cirera D, Vassena R, Rodríguez A: Quality of life, anxiety and depression of
German, Italian and French couples undergoing cross-border oocyte donation in Spain. Hum Reprod. 2017,
32:1862-70. 10.1093/humrep/dex247

21. Fernandes J, Pedro J, Costa ME, Martins MV: Effect of depression and anxiety on sexual functioning in
couples trying to conceive with and without an infertility diagnosis. Psychol Health. 2023, 38:37-54.
10.1080/08870446.2021.1955115

22. Liberati A, Altman DG, Tetzlaff J, et al.: The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate healthcare interventions: explanation and elaboration. BMJ. 2009,

2023 Almutawa et al. Cureus 15(4): e37327. DOI 10.7759/cureus.37327 15 of 17

https://dx.doi.org/10.1016/j.clinbiochem.2018.03.012
https://dx.doi.org/10.1016/j.clinbiochem.2018.03.012
https://pubmed.ncbi.nlm.nih.gov/33575673/
https://dx.doi.org/10.4103/jhrs.JHRS_140_18
https://dx.doi.org/10.4103/jhrs.JHRS_140_18
https://dx.doi.org/10.1001/jama.2021.4788
https://dx.doi.org/10.1001/jama.2021.4788
https://dx.doi.org/10.1371/journal.pmed.1001356
https://dx.doi.org/10.1371/journal.pmed.1001356
https://www.cdc.gov/reproductivehealth/infertility/index.htm
https://www.cdc.gov/reproductivehealth/infertility/index.htm
https://dx.doi.org/10.26719/2018.24.2.169
https://dx.doi.org/10.26719/2018.24.2.169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3719332/
https://dx.doi.org/10.20471/acc.2019.58.03.15
https://dx.doi.org/10.20471/acc.2019.58.03.15
https://dx.doi.org/10.1186/s12905-020-01167-3
https://dx.doi.org/10.1186/s12905-020-01167-3
https://dx.doi.org/10.12669/pjms.326.10828
https://dx.doi.org/10.12669/pjms.326.10828
https://dx.doi.org/10.1016/j.urology.2003.09.015
https://dx.doi.org/10.1016/j.urology.2003.09.015
https://dx.doi.org/10.1016/j.ics.2004.01.085
https://dx.doi.org/10.1016/j.ics.2004.01.085
https://dx.doi.org/10.3390/healthcare10071300
https://dx.doi.org/10.3390/healthcare10071300
https://dx.doi.org/10.1186/s12905-021-01246-z
https://dx.doi.org/10.1186/s12905-021-01246-z
https://dx.doi.org/10.1016/j.socscimed.2020.112910
https://dx.doi.org/10.1016/j.socscimed.2020.112910
https://dx.doi.org/10.1016/j.fertnstert.2006.12.023
https://dx.doi.org/10.1016/j.fertnstert.2006.12.023
https://dx.doi.org/10.1093/humrep/16.8.1753
https://dx.doi.org/10.1093/humrep/16.8.1753
https://dx.doi.org/10.1007/s00404-013-2835-7
https://dx.doi.org/10.1007/s00404-013-2835-7
https://dx.doi.org/10.1093/humrep/dex247
https://dx.doi.org/10.1093/humrep/dex247
https://dx.doi.org/10.1080/08870446.2021.1955115
https://dx.doi.org/10.1080/08870446.2021.1955115
https://dx.doi.org/10.1136/bmj.b2700


339:b2700. 10.1136/bmj.b2700
23. Newton CR, Sherrard W, Glavac I: The Fertility Problem Inventory: measuring perceived infertility-related

stress. Fertil Steril. 1999, 72:54-62. 10.1016/s0015-0282(99)00164-8
24. HA M: A rating scale for depression. J Neurol Neurosurg Psychiatry. 1960, 23:56-62. 10.1136/jnnp.23.1.56
25. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J: An inventory for measuring depression. Arch Gen

Psychiatry. 1961, 4:561-71. 10.1001/archpsyc.1961.01710120031004
26. Zigmond AS, Snaith RP: The hospital anxiety and depression scale . Acta Psychiatr Scand. 1983, 67:361-70.

10.1111/j.1600-0447.1983.tb09716.x
27. Hamilton M: The assessment of anxiety states by rating . Br J Med Psychol. 1959, 32:50-5. 10.1111/j.2044-

8341.1959.tb00467.x
28. Derogatis LR, Unger R: Symptom Checklist-90-Revised. The Corsini Encyclopedia of Psychology. Weiner IB,

Craighead WE (ed): John Wiley & Sons, Inc, Hoboken, NJ; 2010.
29. Beck AT, Steer RA: Bai Beck Anxiety Inventory Manual . Psychological Corporation, San Antonio, TX; 1993.
30. Boivin J, Takefman J, Braverman A: The fertility quality of life (FertiQoL) tool: development and general

psychometric properties. Hum Reprod. 2011, 26:2084-91. 10.1093/humrep/der171
31. Development of the World Health Organization WHOQOL-BREF quality of life assessment. The WHOQOL

Group. Psychol Med. 1998, 28:551-8. 10.1017/s0033291798006667
32. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form health survey (SF-36). I. Conceptual framework

and item selection. Med Care. 1992, 30:473-83.
33. Stang A: Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of

nonrandomized studies in meta-analyses. Eur J Epidemiol. 2010, 25:603-5. 10.1007/s10654-010-9491-z
34. Borenstein M, Hedges LV, Higgins JP, Rothstein HR: A basic introduction to fixed-effect and random-effects

models for meta-analysis. Res Synth Methods. 2010, 1:97-111. 10.1002/jrsm.12
35. Boivin J, Schmidt L: Infertility-related stress in men and women predicts treatment outcome 1 year later .

Fertil Steril. 2005, 83:1745-52. 10.1016/j.fertnstert.2004.12.039
36. Bose S, Roy B, Umesh S: Marital duration, and fertility-related stress as predictors of quality of life: Gender

differences among primary infertile couples. J Hum Reprod Sci. 2021, 14:184-90. 10.4103/jhrs.jhrs_233_20
37. Chachamovich J, Chachamovich E, Fleck MP, Cordova FP, Knauth D, Passos E: Congruence of quality of life

among infertile men and women: findings from a couple-based study. Hum Reprod. 2009, 24:2151-7.
10.1093/humrep/dep177

38. Chachamovich JR, Chachamovich E, Ezer H, Fleck MP, Knauth DR, Passos EP: Agreement on perceptions of
quality of life in couples dealing with infertility. J Obstet Gynecol Neonatal Nurs. 2010, 39:557-65.
10.1111/j.1552-6909.2010.01168.x

39. Dadkhahtehrani T, Momenyan S, Heidari S, Momenyan N: Association between the religious coping of
infertile people with their own quality of life and their spouses’: A correlation study in Iranian infertile
couples. Iran J Nurs Midwifery Res. 2018, 23:198-204. 10.4103/ijnmr.IJNMR_32_17

40. Donarelli Z, Gullo S, Lo Coco G, Marino A, Scaglione P, Volpes A, Allegra A: Assessing infertility-related
stress: the factor structure of the Fertility Problem Inventory in Italian couples undergoing infertility
treatment. J Psychosom Obstet Gynaecol. 2015, 36:58-65. 10.3109/0167482X.2015.1034268

41. Donarelli Z, Lo Coco G, Gullo S, Salerno L, Marino A, Sammartano F, Allegra A: The Fertility Quality of Life
Questionnaire (FertiQoL) Relational subscale: psychometric properties and discriminant validity across
gender. Hum Reprod. 2016, 31:2061-71. 10.1093/humrep/dew168

42. Drosdzol A, Skrzypulec V: Depression and anxiety among Polish infertile couples--an evaluative prevalence
study. J Psychosom Obstet Gynaecol. 2009, 30:11-20. 10.1080/01674820902830276

43. El Kissi Y, Romdhane AB, Hidar S, Bannour S, Ayoubi Idrissi K, Khairi H, Ben Hadj Ali B: General
psychopathology, anxiety, depression and self-esteem in couples undergoing infertility treatment: a
comparative study between men and women. Eur J Obstet Gynecol Reprod Biol. 2013, 167:185-9.
10.1016/j.ejogrb.2012.12.014

44. El Kissi Y, Amamou B, Hidar S, Ayoubi Idrissi K, Khairi H, Ali BB: Quality of life of infertile Tunisian couples
and differences according to gender. Int J Gynaecol Obstet. 2014, 125:134-7. 10.1016/j.ijgo.2013.10.027

45. Fassino S, Pierò A, Boggio S, Piccioni V, Garzaro L: Anxiety, depression and anger suppression in infertile
couples: a controlled study. Hum Reprod. 2002, 17:2986-94. 10.1093/humrep/17.11.2986

46. Goker A, Yanikkerem E, Birge O, Kuscu NK: Quality of life in Turkish infertile couples and related factors .
Hum Fertil (Camb). 2018, 21:195-203. 10.1080/14647273.2017.1322223

47. Herrmann D, Scherg H, Verres R, von Hagens C, Strowitzki T, Wischmann T: Resilience in infertile couples
acts as a protective factor against infertility-specific distress and impaired quality of life. J Assist Reprod
Genet. 2011, 28:1111-7. 10.1007/s10815-011-9637-2

48. KA M, SA N, AK AK F, TE R, PO G, SO SO T: Psychological Disorders among Iranian Infertile Couples
Undergoing Assisted Reproductive Technology (ART). Iran J Public Health. 2017, 46:333-41.

49. Kim JH, Shin HS, Yun EK: A dyadic approach to infertility stress, marital adjustment, and depression on
quality of life in infertile couples. J Holist Nurs. 2018, 36:6-14. 10.1177/0898010116675987

50. Lei A, You H, Luo B, Ren J: The associations between infertility-related stress, family adaptability and
family cohesion in infertile couples. Sci Rep. 2021, 11:24220. 10.1038/s41598-021-03715-9

51. Maroufizadeh S, Karimi E, Vesali S, Omani Samani R: Anxiety and depression after failure of assisted
reproductive treatment among patients experiencing infertility. Int J Gynaecol Obstet. 2015, 130:253-6.
10.1016/j.ijgo.2015.03.044

52. Maroufizadeh S, Hosseini M, Rahimi Foroushani A, Omani-Samani R, Amini P: The relationship between
marital satisfaction and depression in infertile couples: an actor-partner interdependence model approach.
BMC Psychiatry. 2018, 18:310. 10.1186/s12888-018-1893-6

53. Navid B, Mohammadi M, Vesali S, Mohajeri M, Omani Samani R: Correlation of the etiology of infertility
with life satisfaction and mood disorders in couples who undergo assisted reproductive technologies. Int J
Fertil Steril. 2017, 11:205-10. 10.22074/ijfs.2017.4658

54. Ngai FW, Loke AY: Relationships between infertility-related stress, family sense of coherence and quality of
life of couples with infertility. Hum Fertil (Camb). 2022, 25:540-7. 10.1080/14647273.2021.1871781

2023 Almutawa et al. Cureus 15(4): e37327. DOI 10.7759/cureus.37327 16 of 17

https://dx.doi.org/10.1136/bmj.b2700
https://dx.doi.org/10.1016/s0015-0282(99)00164-8
https://dx.doi.org/10.1016/s0015-0282(99)00164-8
https://dx.doi.org/10.1136/jnnp.23.1.56
https://dx.doi.org/10.1136/jnnp.23.1.56
https://dx.doi.org/10.1001/archpsyc.1961.01710120031004
https://dx.doi.org/10.1001/archpsyc.1961.01710120031004
https://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://dx.doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://dx.doi.org/10.1111/j.2044-8341.1959.tb00467.x
https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470479216.corpsy0970
https://uploads-ssl.webflow.com/60e4eec45f2723b891728a20/61871cdc6a5eb626d53983bd_BAI-manual.pdf
https://dx.doi.org/10.1093/humrep/der171
https://dx.doi.org/10.1093/humrep/der171
https://dx.doi.org/10.1017/s0033291798006667
https://dx.doi.org/10.1017/s0033291798006667
https://pubmed.ncbi.nlm.nih.gov/1593914/
https://dx.doi.org/10.1007/s10654-010-9491-z
https://dx.doi.org/10.1007/s10654-010-9491-z
https://dx.doi.org/10.1002/jrsm.12
https://dx.doi.org/10.1002/jrsm.12
https://dx.doi.org/10.1016/j.fertnstert.2004.12.039
https://dx.doi.org/10.1016/j.fertnstert.2004.12.039
https://dx.doi.org/10.4103/jhrs.jhrs_233_20
https://dx.doi.org/10.4103/jhrs.jhrs_233_20
https://dx.doi.org/10.1093/humrep/dep177
https://dx.doi.org/10.1093/humrep/dep177
https://dx.doi.org/10.1111/j.1552-6909.2010.01168.x
https://dx.doi.org/10.1111/j.1552-6909.2010.01168.x
https://dx.doi.org/10.4103/ijnmr.IJNMR_32_17
https://dx.doi.org/10.4103/ijnmr.IJNMR_32_17
https://dx.doi.org/10.3109/0167482X.2015.1034268
https://dx.doi.org/10.3109/0167482X.2015.1034268
https://dx.doi.org/10.1093/humrep/dew168
https://dx.doi.org/10.1093/humrep/dew168
https://dx.doi.org/10.1080/01674820902830276
https://dx.doi.org/10.1080/01674820902830276
https://dx.doi.org/10.1016/j.ejogrb.2012.12.014
https://dx.doi.org/10.1016/j.ejogrb.2012.12.014
https://dx.doi.org/10.1016/j.ijgo.2013.10.027
https://dx.doi.org/10.1016/j.ijgo.2013.10.027
https://dx.doi.org/10.1093/humrep/17.11.2986
https://dx.doi.org/10.1093/humrep/17.11.2986
https://dx.doi.org/10.1080/14647273.2017.1322223
https://dx.doi.org/10.1080/14647273.2017.1322223
https://dx.doi.org/10.1007/s10815-011-9637-2
https://dx.doi.org/10.1007/s10815-011-9637-2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5395529/
https://dx.doi.org/10.1177/0898010116675987
https://dx.doi.org/10.1177/0898010116675987
https://dx.doi.org/10.1038/s41598-021-03715-9
https://dx.doi.org/10.1038/s41598-021-03715-9
https://dx.doi.org/10.1016/j.ijgo.2015.03.044
https://dx.doi.org/10.1016/j.ijgo.2015.03.044
https://dx.doi.org/10.1186/s12888-018-1893-6
https://dx.doi.org/10.1186/s12888-018-1893-6
https://dx.doi.org/10.22074/ijfs.2017.4658
https://dx.doi.org/10.22074/ijfs.2017.4658
https://dx.doi.org/10.1080/14647273.2021.1871781
https://dx.doi.org/10.1080/14647273.2021.1871781


55. Patel A, Sharma PS, Kumar P, Binu VS: Illness cognitions, anxiety, and depression in men and women
undergoing fertility treatments: A dyadic approach. J Hum Reprod Sci. 2018, 11:180-9.
10.4103/jhrs.JHRS_119_17

56. Pedro J, Sobral MP, Mesquita-Guimarães J, Leal C, Costa ME, Martins MV: Couples' discontinuation of
fertility treatments: a longitudinal study on demographic, biomedical, and psychosocial risk factors. J Assist
Reprod Genet. 2017, 34:217-24. 10.1007/s10815-016-0844-8

57. Peterson BD, Newton CR, Rosen KH: Examining congruence between partners' perceived infertility-related
stress and its relationship to marital adjustment and depression in infertile couples. Fam Process. 2003,
42:59-70. 10.1111/j.1545-5300.2003.00059.x

58. van Rooij FB, Van Balen F, Hermanns JM: Emotional distress and infertility: Turkish migrant couples
compared to Dutch couples and couples in Western Turkey. J Psychosom Obstet Gynaecol. 2007, 28:87-95.
10.1080/01674820701410015

59. Wadadekar GS, Inamdar DB, Nimbargi VR: Assessment of Impact of Infertility &amp; its Treatment on
Quality of Life of Infertile Couples using Fertility Quality of Life Questionnaire. J Hum Reprod Sci. 2021,
14:3-10. 10.4103/jhrs.jhrs_163_20

60. Wang JY, Lv XQ, Wu JM, et al.: Sexual function, self-esteem, and quality of life in infertile couples
undergoing in vitro fertilization: a dyadic approach. Psychol Res Behav Manag. 2022, 15:2449-59.
10.2147/PRBM.S378496

61. Wischmann T, Scherg H, Strowitzki T, Verres R: Psychosocial characteristics of women and men attending
infertility counselling. Hum Reprod. 2009, 24:378-85. 10.1093/humrep/den401

62. Yoldemir T, Yassa M, Atasayan K: Comparison of anxiety scores between unexplained primary and
secondary infertile couples. Gynecol Endocrinol. 2021, 37:1008-13. 10.1080/09513590.2021.1929149

63. Zurlo MC, Cattaneo Della Volta MF, Vallone F: Predictors of quality of life and psychological health in
infertile couples: the moderating role of duration of infertility. Qual Life Res. 2018, 27:945-54.
10.1007/s11136-017-1781-4

64. Upkong D, Orji E: Mental health of infertile women in Nigeria [article in Turkish] . Turk Psikiyatri Derg.
2006, 17:259-65.

65. Owczarek M, Nolan E, Shevlin M, et al.: How is loneliness related to anxiety and depression: A population-
based network analysis in the early lockdown period. Int J Psychol. 2022, 57:585-96. 10.1002/ijop.12851

66. Gerrits T, Van Rooij F, Esho T, et al.: Infertility in the Global South: Raising awareness and generating
insights for policy and practice. Facts Views Vis Obgyn. 2017, 9:39-44.

67. Greil AL: Infertility and psychological distress: a critical review of the literature . Soc Sci Med. 1997,
45:1679-704. 10.1016/s0277-9536(97)00102-0

68. Peronace LA, Boivin J, Schmidt L: Patterns of suffering and social interactions in infertile men: 12 months
after unsuccessful treatment. J Psychosom Obstet Gynaecol. 2007, 28:105-14. 10.1080/01674820701410049

69. Huppelschoten AG, van Dongen AJ, Verhaak CM, Smeenk JM, Kremer JA, Nelen WL: Differences in quality
of life and emotional status between infertile women and their partners. Hum Reprod. 2013, 28:2168-76.
10.1093/humrep/det239

70. Lopes V, Canavarro MC, Verhaak CM, Boivin J, Gameiro S: Are patients at risk for psychological
maladjustment during fertility treatment less willing to comply with treatment? Results from the
Portuguese validation of the SCREENIVF. Hum Reprod. 2014, 29:293-302. 10.1093/humrep/det418

71. Kiani Z, Simbar M: Infertility’s hidden and evident dimensions: a concern requiring special attention in
Iranian society. Iran J Public Health. 2019, 48:2114-5.

72. Imrey PB: Limitations of Meta-analyses of Studies With High Heterogeneity . JAMA Netw Open. 2020,
3:e1919325. 10.1001/jamanetworkopen.2019.19325

2023 Almutawa et al. Cureus 15(4): e37327. DOI 10.7759/cureus.37327 17 of 17

https://dx.doi.org/10.4103/jhrs.JHRS_119_17
https://dx.doi.org/10.4103/jhrs.JHRS_119_17
https://dx.doi.org/10.1007/s10815-016-0844-8
https://dx.doi.org/10.1007/s10815-016-0844-8
https://dx.doi.org/10.1111/j.1545-5300.2003.00059.x
https://dx.doi.org/10.1111/j.1545-5300.2003.00059.x
https://dx.doi.org/10.1080/01674820701410015
https://dx.doi.org/10.1080/01674820701410015
https://dx.doi.org/10.4103/jhrs.jhrs_163_20
https://dx.doi.org/10.4103/jhrs.jhrs_163_20
https://dx.doi.org/10.2147/PRBM.S378496
https://dx.doi.org/10.2147/PRBM.S378496
https://dx.doi.org/10.1093/humrep/den401
https://dx.doi.org/10.1093/humrep/den401
https://dx.doi.org/10.1080/09513590.2021.1929149
https://dx.doi.org/10.1080/09513590.2021.1929149
https://dx.doi.org/10.1007/s11136-017-1781-4
https://dx.doi.org/10.1007/s11136-017-1781-4
https://pubmed.ncbi.nlm.nih.gov/17183442/
https://dx.doi.org/10.1002/ijop.12851
https://dx.doi.org/10.1002/ijop.12851
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5506768/
https://dx.doi.org/10.1016/s0277-9536(97)00102-0
https://dx.doi.org/10.1016/s0277-9536(97)00102-0
https://dx.doi.org/10.1080/01674820701410049
https://dx.doi.org/10.1080/01674820701410049
https://dx.doi.org/10.1093/humrep/det239
https://dx.doi.org/10.1093/humrep/det239
https://dx.doi.org/10.1093/humrep/det418
https://dx.doi.org/10.1093/humrep/det418
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6961200/
https://dx.doi.org/10.1001/jamanetworkopen.2019.19325
https://dx.doi.org/10.1001/jamanetworkopen.2019.19325

	A Systematic Review and Meta-analysis of the Psychiatric Morbidities and Quality of Life Differences Between Men and Women in Infertile Couples
	Abstract
	Introduction And Background
	Review
	Materials and methods
	Measures
	Quality assessment of the studies
	Statistical analysis
	Results
	FIGURE 1: PRISMA flow diagram
	TABLE 1: Characteristics of the included studies
	FIGURE 2: Forest plot showing the estimated standardized mean difference (SMD) of stress between men and women
	FIGURE 3: Forest plot showing the estimated standardized mean difference (SMD) of depression between men and women
	FIGURE 4: Forest plot showing the estimated standardized mean difference (SMD) of anxiety between men and women
	FIGURE 5: Forest plot showing the estimated standardized mean difference (SMD) of quality of life between men and women
	FIGURE 6: The included articles' funnel plots show no evidence of publication bias in terms of (A) stress and (B) quality of life and evidence of publication bias in terms of (C) depression and (D) anxiety scores
	TABLE 2: Subgroup analyses for (A) stress, (B) depression, (C) anxiety, and (D) quality of life outcomes
	TABLE 3: Sensitivity analysis for (A) stress, (B) depression, (C) anxiety, and (D) quality of life outcomes

	Discussion

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


