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Infertility can lead to significant psychological distress, including depression and anxi-
ety, adversely affecting the quality of life and treatment outcomes for affected women.
This study systematically reviews non-pharmacological interventions, particularly cog-
nitive behavioral therapy (CBT), aimed at improving quality of life, mental health, and KEYWORDS

birth rates among infertile women. A comprehensive literature search was conducted Infertility; cognitive
across multiple databases (PUBMED/MEDLINE, Embase, Scopus, Web of Science, and behavioral therapy; quality
ULAKBIM) up to 22 February 2025, following PRISMA guidelines, with registration in the of life; anxiety; depression
PROSPERO database (CRD42023457742). The analysis included randomized controlled

trials (RCTs) focusing on CBT, with quality of life as the primary outcome. Eight studies

involving 687 women met the inclusion criteria. Meta-analysis results revealed signifi-

cant enhancements in quality of life (SMD: 1.97), alongside notable reductions in

depression (SMD: —3.34) and anxiety (MD: —2.09). Additionally, a positive trend in

pregnancy rates was observed (MD: 0.48). Despite the promising findings, the overall

quality of evidence was deemed low to moderate due to potential biases. This meta-

analysis underscores the effectiveness of CBT in improving mental health and quality of

life in infertile women, highlighting the need for further high-quality research to

validate these outcomes and endorse cognitive interventions in infertility treatment.

Abbreviations

ART assisted reproductive technology

c confidence interval

CBT cognitive behavioral therapy

GRADE grading of recommendations, assessment, development and evaluations
MD mean difference

OR odds ratio

PRISMA preferred reporting items for systematic reviews and meta-analysis statement
RCT randomized controlled trials

SMD standardized mean difference

WHO World Health Organization

Introduction

According to the World Health Organization (WHO), infertility is a disease of the reproductive system,
defined as the inability to achieve a clinical pregnancy after 12 months or more of unprotected regular
sexual intercourse [1]. Infertility affects 8-12% of couples of childbearing ages trying to conceive worldwide
[2]. As one of the primary issues in reproductive health, infertility is a significant concern for WHO. The
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organization has stated that the neglect of infertility in various countries leads to widespread psychological
problems at both individual and societal levels [3]. Many women experiencing infertility undergo significant
psychological changes, such as depression, which can lead to social isolation and low self-esteem [4].
However, some women successfully cope with infertility and lead positive, meaningful lives [5]. The
thoughts that infertile women have about pregnancy can contribute to depression, anxiety, and stress,
with depression levels comparable to those experienced by women with cancer [4]. Furthermore, the
psychosocial consequences of infertility not only result in the failure or termination of infertility treatments
[6,7] but also negatively affect pregnancy outcomes due to the stress hormones generated by these
experiences [8]. These challenges inevitably impact their quality of life, with some affected women even
contemplating suicide due to widespread social pressures in addition to their depression [4,9,10]. Therefore,
it is essential to provide holistic support for individuals facing infertility [11,12]. Assisting women with
infertility in improving their self-management and coping skills is crucial for enhancing their overall well-
being [13,14].

Although pharmacological interventions are seen as an effective and safe method for managing fertility
and quality of life in infertile women, it is unclear to what extent non-pharmacological interventions
improve fertility outcomes [13,15]. Furthermore, some treatments, such as assisted reproductive tech-
niques, are expensive and lead to a heavy economic burden on infertile couples [16,17]. Therefore, it is
necessary to summarize the available evidence on non-pharmacological interventions in infertile women
and their effects on fertility outcomes.

In recent years, the first-line treatment of depression in most countries is cognitive behavioral therapy
(CBT) interventions. Mindfulness-based intervention programs, including CBT and mindfulness-based
education, are reported to be highly effective in relieving anxiety, depression, and perceived stress,
reducing body mass index, and improving quality of life in infertile women [18,19].

A systematic review and meta-analysis previously conducted by Dube et al. [20] highlighted the
effectiveness of psychological interventions in alleviating infertility-related distress and enhancing preg-
nancy rates [20]. However, this review included a broad array of psychological interventions and did not
focus specifically on cognitive interventions, such as CBT, which have gained prominence in recent years.
Moreover, several recent studies, including those by and Abdolahi et al. [21], Golshani et al. [22] and Wang
et al. [23], have demonstrated promising results regarding the efficacy of CBT in reducing anxiety and
depression among infertile women. These findings indicate a growing body of evidence that suggests the
need for a focused meta-analysis on CBT specifically tailored for this population [21-23].

Given the considerable time gap since the last comprehensive review and the emergence of new studies
over the past few years, this meta-analysis aims to synthesize the latest evidence on the effects of cognitive
behavioral interventions on quality of life, mental health, and pregnancy outcomes in infertile women. By
addressing this gap in the literature, our review seeks to provide updated insights and recommendations
for incorporating cognitive interventions into infertility treatment protocols.

Methods

A systematic review and meta-analysis of studies evaluating the impact of cognitive interventions given to
infertile women on women's quality of life, anxiety, depression, and pregnancy outcomes was conducted.
The Cochrane Handbook was used to systematically review interventions [24].The PRISMA (Preferred
Reporting ltems for Systematic Reviews and Meta-Analysis Statement) guideline was followed in preparing
the systematic review and meta-analysis [25]. The protocol for this systematic review and meta-analysis was
recorded in the PROSPERO database (Number: CRD42023457742). To control the risk of bias during the
study, a literature review, article selection, data extraction, and quality assessment of included articles were
independently conducted by two researchers. In case of disagreement on any issue, all researchers came
together for a discussion and a final consensus.

Search strategy

A comprehensive literature search was performed across multiple electronic databases including PUBMED/
MEDLINE, Embase (via OVID), Scopus, Web of Science, and ULAKBIM, covering publications up to 22
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February 2025. The search strategy was developed in three stages. Initially, a preliminary search was
conducted using broad terms related to infertility (P), cognitive-behavioral interventions (l), and study
design (S) to identify relevant concepts and indexing patterns. Based on this, a refined and structured
search strategy was formed. In the second stage, Medical Subject Headings (MeSH) and relevant keywords
were determined. Finally, Boolean operators (AND/OR) were applied to combine terms effectively.

The search terms included combinations such as: ‘infertility’ OR ‘in vitro fertilization’ OR ‘reproductive
techniques’ OR ‘intrauterine insemination (IUl) AND ‘cognitive behavioral therapy’ AND (‘stress’ OR
‘depression’ OR ‘anxiety’ OR ‘quality of life" OR ‘psychiatric’ OR ‘psychological’ OR ‘psychosocial’) AND
(‘Randomized Controlled Trial’ OR ‘Controlled Clinical Trial’). These were filtered primarily by abstract and
title. Detailed database-specific strategies are provided in the supplementary file.

Eligibility criteria

Study selection adhered to the PICOS (Participants, Interventions, Comparisons, Outcomes, Study Design)
framework.

Participants (P): Women diagnosed with infertility, including those undergoing fertility treatments or
referred to infertility clinics.

Intervention (I): Cognitive-behavioral therapies delivered either in-person or online, in both individual
and group settings.

Comparison (C): Control groups without any cognitive-behavioral intervention.

Outcomes (O): Primary outcome was quality of life. Secondary outcomes included mental health parameters
(depression, anxiety), pregnancy-related metrics, hormonal indicators, and cognitive-behavioral outcomes.

Study design (S): Only prospective randomized controlled trials (RCTs) were included.

Exclusion criteria encompassed studies on women not actively seeking pregnancy, studies solely
involving pharmacological treatments, non-English or non-Turkish publications, theoretical or review
articles, conference papers, protocol-only reports, and studies lacking a control group or methodological
rigor.

Selection of studies and data extraction

The data were extracted by one reviewer (A.Y.K.) using a data extraction form and verified by a second
reviewer (F.S.B.). Disputes between the two reviewers were resolved by a third investigator (T.Y.) General
characteristics of the study (author, country, publication year and study design); characteristics of partici-
pants included in the studies (mean age, duration of infertility, and sample size); type and description of
intervention; participation of healthcare professionals; setting, format, duration and number of sessions;
frequency of contact; follow-up time; dropout rate; and main outcome variables were extracted from each
included study (Table 1).

Risk of bias assessment

The risk of bias for each included RCT was evaluated using the Cochrane RoB 2.0 tool. This included
domains such as random sequence generation, allocation concealment, blinding (of participants, personnel,
and outcome assessors), handling of incomplete data, and selective outcome reporting. Additional poten-
tial sources of bias—such as baseline group imbalances—were also considered. Each study was rated as
low, high, or unclear risk. Two independent reviewers conducted the assessment, and any disagreements
were resolved by discussion and re-evaluation of full texts to reach consensus (A.Y.K. and F.S.B.)

Quality assessment of studies

To assess methodological quality, the Joanna Briggs Institute (JBI) Critical Appraisal Checklists for Randomized
and Quasi-Experimental Studies were utilized. The RCT checklist includes 13 items, with each rated as ‘Yes', ‘No’,
‘Unclear’, or ‘Not Applicable’. Studies were categorized as ‘poor’ (<50% ‘Yes' responses), ‘fair’ (51-80%), or
‘good’ (>80%).
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Four reviewers independently scored the studies and then convened to discuss results and resolve
discrepancies. Additionally, the strength of evidence at the outcome level was assessed using the GRADE
approach, according to standardized GRADE methodology.

Statistical analysis

The meta-analysis used Review Manager 5.4 (The Nordic Cochrane Center, Copenhagen, Denmark) for data
analysis. Heterogeneity between studies was evaluated using Cochran's Q-test and Higgins' , and it was
accepted that /> greater than 50% indicated significant heterogeneity. Accordingly, random effect results
were considered when I was greater than 50%, and fixed effect results were considered if it was less than
the value. Odds ratio (OR) for categorical variables, mean difference (MD), and standardized mean differ-
ence (SMD) for continuous variables were calculated. MD or SMD is appropriately pooled for continuous
variables based on whether the results are measured with the same scales and the corresponding 95%
confidence interval (Cl). All tests were calculated from two-pronged tests, and a p-value of less than 0.05
was considered statistically significant.

Results
Search result

Figure 1 presents the PRISMA flowchart summarizing the literature review and study selection process. As a
result of electronic database searches and manual searches, a total of 756 articles were obtained. After the
duplicate entries were eliminated, 714 articles were evaluated. Titles and abstracts were examined to
identify relevant articles, review articles, protocols, copies, and different populations. As a result, 693 articles
that did not meet the inclusion criteria were excluded. The remaining 21 full-text articles were evaluated for
relevance, and Eight articles that met the criteria for randomized controlled trials (RCT) were included in the
analysis (see Figure 1).

Study features

This systematic review and meta-analysis cover Eight studies involving a total of 687 infertile women to
examine the impact of cognitive intervention on quality of life [8,18,26-31]. Data were collected from four
different countries: Iran [18,27,30] Spain [8], Turkey [26], USA [29,28], Hungary [31]. All studies included in
this systematic review and meta-analysis evaluated the quality of life of women after cognitive therapy was
applied to infertile women. The study design of all included studies was a randomized controlled trial (RCT).
Table 1 provides a summary of the study characteristics. In all studies within the scope of this study, a
cognitive therapy method was applied to infertile women: psychoeducation [8], Levine's Conservation
Model [26], mindfulness [18], hope-oriented group counseling [27], the lifestyle program [28], cognitive
coping relaxation intervention [29], Counseling with Mindfulness-based Cognitive Therapy [30] and Mind/
Body Program for Infertility [31], Quality of life was considered the primary outcome in all studies. Anxiety,
depression, and pregnancy rate were evaluated as secondary outcomes. All included studies had an RCT
design. According to the GRADE assessment tool, the overall quality of the included studies was low to
moderate. Serious risk of bias (lack of randomization, allocation concealment, and participant blinding) was
the main factor contributing to the lower quality of evidence. GRADE quality assessments for the included
studies are presented in Table 2.

Outcomes

Primary outcomes: quality of life

In Figure 2, the results of a meta-analysis of the impact of cognitive therapy interventions on quality of life
in infertile women are presented as Forest Pilot. All included studies have reported results on the impact of
cognitive therapy on quality of life. A high level of heterogeneity was found when aggregating the data
after cognitive intervention (P =97%, p < 0.00001). Therefore, according to the results of the random effects
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Figure 1. PRISMA flow diagram. Note: Flow diagram showing the study selection process: 756 records identified, 714
screened, 21 full-text articles assessed, and 8 randomized controlled trials included in the final meta-analysis. PRISMA:
preferred reporting items for systematic reviews and meta-analyses.

model, it was shown that there was a significant difference between the groups in the quality of life of
infertile women after the cognitive intervention and that the quality of life was positively affected (SMD:
1.97, 95% Cl: 0.94-3.00, Z = 3.75, p = 0.0002; Figure 2). Despite efforts to identify the source of heterogeneity
by excluding certain studies in sensitivity analysis, the effect of cognitive intervention administered to
women on quality of life remained consistent, highlighting the reliability of the results.

Secondary outcomes

Depression

In Figure 3, the results of a meta-analysis of the impact of cognitive therapy interventions on depression in
infertile women are presented as Forest Pilot. A high level of heterogeneity was found when aggregating
the data after cognitive intervention (17 = 99%, p =0.00001). Therefore, according to the results of the
random effects model, there was a significant difference between the groups on depression after cognitive
intervention (SMD: —3.34, 95% Cl: —6.25 to —0.43, Z=2.25, p =0.02; Figure 3).

Anxiety
In Figure 3b, the results of a meta-analysis of the impact of cognitive therapy interventions on anxiety in
infertile women are presented as Forest Pilot. A high level of heterogeneity was found when aggregating
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Rahimi,2021 381 31 26 324 35 26 126% 1.70[1.08, 2.34) -
Szigeti, 2024 7313 11.79 80 4299 11.79 74 13.0% 2.541(2.12,2.97) -
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Figure 2. Meta-analysis results regarding the effect of cognitive therapy on quality of life for infertile woman. Note:
Forest plot displaying the pooled effect of cognitive therapy interventions compared to control on quality of life in infertile
women. Results indicate a significant improvement in quality of life.

(a)
Intervention Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Domar,2015 34.23 0302 89 37.89 0.302 77 24.2% -12.06[13.41,-10.72) -
Hosseini, 2020 4255 1913 18 62.59 27.42 18 251% -0.83 [-1.51,-0.14) L
Rahimi,2021 13.3 29 26 155 2.7 26 25.3% -0.77 [1.34,-0.21) L
Szigeti, 2024 3482 767 80 3541 758 74 254% -0.08 [-0.39, 0.24) L
Total (95% CI) 213 195 100.0% -3.34 [-6.25, -0.43] ¢
Heterogeneity: Tau® = 8.66; Chi*= 287.92, df= 3 (P < 0.00001); = 99% ' t y {
S | -100 -50 0 50 100
Test for overall effect: Z=2.25 (P = 0.02) Cognitive Therapy Control
(b)
Cognitive therapy Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Domar,2015 4066 1233 89 4511 13.94 77 156% -4.45(-8.48,-0.42)
Heredia, 2020 18.4 1.2 23 21.06 1.7 23 46.8% -2.66[-3.34,-1.99]
Rahimi, 2021 15:3 28 26 157 29 26 376% -0.40[-1.95,1.15)
Total (95% CI) 138 126 100.0% -2.09 [-4.01,-0.17] [}
Heterogeneity: Tau*=1.92;, Chi*=7.91, df=2 (P=0.02), F=75% k + + {
S N -100 -50 0 50 100
Testfor overall effect. Z= 213 (P=0.03) Cognitive therapy Control

Figure 3. a. Meta-analysis results regarding the effect of cognitive therapy on depression for infertile woman. a) pre-
intervention, b)post-intervention. b. Meta-analysis results regarding the effect of cognitive therapy on axiaty for infertile
woman.a)pre-intervention, b) post-intervention. Note: Forest plot comparing depression scores in infertile women before
and after cognitive therapy, showing reductions in depression symptoms compared with controls and Forest plot
comparing anxiety scores in infertile women before and after cognitive therapy, indicating a decrease in anxiety
symptoms compared with controls.

the data after cognitive intervention (I>=75%, p =0.02). For this reason, according to the results of the
random effects model, there was a significant difference between the groups on anxiety after cognitive
intervention (MD: —2.09, 95% Cl: —4.01 to —0.17, Z=2.13, p = 0.03; Figure 3b). Despite efforts to identify the
source of heterogeneity by excluding certain studies in sensitivity analysis, the effect of cognitive interven-
tion administered to infertile women on anxiety remained consistent, highlighting the reliability of the
results.

Pregnancy rate

In Figure 4, the results of a meta-analysis of the impact of cognitive therapy interventions on the birth rate
in infertile women are presented as Forest Pilot. A high level of heterogeneity was found when pooling the
data after the intervention (I°> = 69%, p =0.07). Therefore, according to the random effects model results,
cognitive intervention's effect on pregnancy rates significantly differed between the groups (MD: 0.48, 95%
Cl: 0.44-0.52, Z=22.55, p <0.00001; Figure 4).
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Cognitive Therapy Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Domar,2015 66.67 0.1258 89 6619 0.1456 77 100.0% 0.48[0.44,0.52)
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Figure 4. Meta-analysis results regarding the effect of cognitive therapy on pregnancy rate for infertile woman.
Note: Forest plot showing the effect of cognitive therapy interventions on pregnancy rates in infertile women, with higher
rates observed in intervention groups.

Risk of bias

All studies have identified an adequate method for randomly assigning participants to cognitive behavioral
intervention groups. For this reason, we evaluated these studies in this area as having a low risk of
favoritism. Four studies reported sufficient allocation secrecy for randomization and assessed them at a low
risk of bias. Two studies were rated as uncertain risks due to insufficient information or no mention of
factors about randomization or allocation confidentiality [8,29]. In the four studies included in the meta-
analysis, the participants and researchers could not be blinded to the study; thus, all studies were evaluated
under the risk of bias in blinding participants and employees, and this was considered when interpreting
the findings.

On the other hand, two studies did not provide information on this issue and were evaluated under the
risk of uncertain bias [8,27]. The three studies in the meta-analysis assessed the risk of bias and favoritism
error as uncertain risks without blinding the outcome evaluation [8,18,29]. In all studies, work stoppages
were balanced between the intervention and control groups, or we found a low attrition risk because there
were too few dropouts to affect the study. In all studies included in the meta-analysis, across all study
methods, they were assessed at low risk of reporting bias because they discussed significant outcomes
reported, including adverse outcomes, and matched those reported in their records. For each included
study, we disclosed significant concerns regarding other possible sources of bias not previously addressed
in the above categories. Specifically, we sought a conflict-of-interest statement and a source of funding. Of
the included studies, all reported no further risk of bias (Figure 5).

Discussion

This systematic review and meta-analysis evaluated Eight randomized controlled trials evaluating the
effectiveness of cognitive-based intervention programs in improving quality of life and reducing anxiety
and depression in infertile women. This meta-analysis is the first systematic review to synthesize and
evaluate the available evidence on cognitive-based interventions for infertile women using meta-analytic
methods. Overall, the combined meta-analysis results revealed significant effects of a cognitive-based
intervention, which can effectively reduce anxiety and depression symptoms, increase the pregnancy rate,
and improve the quality of life in infertile women. Although the meta-analysis revealed specific benefits of a
cognitive-based intervention program concerning increasing the pregnancy rate of infertile women, this
conclusion should be considered with caution as only two studies were included in the meta-analysis. The
heterogeneity shown by the meta-analysis results may be due to the clinical diversity of design, cognitive
intervention programs, types of infertility, and various scales used.

In a systematic review, 20 cross-sectional studies and 8 qualitative studies were included and it was
reported that the stigma rate was high and the quality of life was low in infertile women The combined
meta-analysis results showed that cognitive-based intervention significantly improved the quality of life for
infertile women at follow-up after the intervention [32]. A systematic review that included 14 studies
reviewing findings on quality of life in infertile women found evidence of significant quality of life or health-
related impairment in quality of life in infertile women [33]. Another meta-analysis revealed the specific
benefits of a mindfulness-based intervention program on the health-related quality of life of infertile
women. However, only two studies were included in the meta-analysis [34].
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Figure 5. Risk of bias graph.
Note: Risk of bias summary graph illustrating the proportion of included studies rated as low, unclear, or high risk across
different bias domains.

A systematic review and meta-analysis assessed the effectiveness of psychological interventions in
alleviating infertility-related distress and enhancing pregnancy rates among individuals and couples facing
infertility. The findings indicated a significant positive effect on psychological outcomes and a modest
increase in conception rates. However, the overall quality of the evidence was rated as low to moderate,
largely due to a high risk of bias in many studies, highlighting the need for more rigorously conducted trials
[20]. A systematic review and meta-analysis examined the effects of psychosocial interventions on preg-
nancy outcomes in couples undergoing assisted reproductive technology (ART). The analysis of 15 trials
with 2434 participants found a positive impact on pregnancy rates, particularly with longer-duration and
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mind-body interventions. The authors highlight the need for more high-quality research to improve
guidance for infertile couples and explore effects on live birth and abortion rates [35].

Another meta-analysis assessed the effects of psychotherapy interventions on pregnancy and psychological
outcomes for infertile couples. It found that psychotherapy particularly CBT approach can significantly enhance
pregnancy rates and alleviate psychological distress. However, despite these positive results, the overall impact
on pregnancy rates was limited, emphasizing the need for further rigorous studies in this area [36].

Additionally, many studies have reported a decline in the physical, emotional, and social health of infertile
women [16,37,38]. Specifically, the results of our meta-analysis showed a significant difference in the effective-
ness of cognitive-based intervention in improving quality of life in women who were infertile compared to the
control group. However, the meta-analysis revealed specific benefits of a mindfulness-based intervention
program on the health-related quality of life of infertile women; the Eight studies included in the meta-
analysis assessed overall quality of life using different quality of life scales. This situation was evaluated without
sub-dimensions such as social, emotional, pain, or physical affecting the quality of life.

The combined meta-analysis results showed that the cognitive-based intervention had an influential and
significant effect in reducing anxiety and depression symptoms after the intervention compared to the control
group. Diagnosis and treatment of infertility can cause emotional and psychological stress in female patients, and
anxiety and depression are the most common mental disorders [39]. In a meta-analysis that included ten studies,
mindfulness-based intervention in infertile women reported a significant impact improvement on symptoms of
depression and anxiety [34]. In a meta-analysis study that included 44 studies with a sample size of 53.300 infertile
female patients, it was reported that the prevalence of major depressive disorder, general anxiety and depression
was quite high, especially in infertile women in the Asian continent [40]. Another review and meta-analysis
revealed that the collective prevalence values of depression among infertile women were 44.32% in low- and
middle-income countries and 28.03% in high-income countries [41]. A review analyzes shows that infertility affects
mental health, including depression and anxiety, in men and women worldwide. The study emphasizes the
importance of assessing quality of life for people facing infertility and recommends the use of psychosocial fertility
guestionnaires to address their psychological needs [42]. A meta-analysis evaluated the effectiveness of psycho-
logical therapies in reducing depression and anxiety among infertile women by reviewing 22 studies. The results
indicated that cognitive behavioral therapy, mindfulness-based therapies, and positive psychotherapy were
particularly effective in interventions lasting more than five sessions [43]. In a meta-analysis of six studies including
Iranian women, it was reported that although CBT intervention in infertile women reduced depression in women,
there was no statistically significant difference in the control group [44]. A meta-analysis investigates the
effectiveness of CBT in reducing anxiety and depression among infertile women, concluding that CBT significantly
decreases both symptoms compared to control groups. Despite these positive findings, the authors emphasize the
need for more high-quality studies to strengthen these conclusions and further explore CBT's impact in this
population [21]. A systematic review and meta-analysis evaluate the efficacy of CBT in reducing anxiety, and
depression in infertile couples, finding that CBT significantly decreases both anxiety and depression compared to
control groups. However, it highlights the need for further research to better understand the overall impact of CBT
on mental health in this population [45]. Given these results, a mindfulness-based intervention program seems to
be an effective approach for alleviating psychological distress in infertile women.

CBT effectively addresses depression by leveraging several key mechanisms that highlight the intercon-
nectedness of thoughts, emotions, and behaviors. Through CBT, individuals learn to identify and challenge
dysfunctional thought patterns, replacing them with more rational and positive alternatives. This cognitive
restructuring alleviates depressive symptoms and enhances emotional well-being. Additionally, CBT pro-
motes behavioral activation, encouraging individuals to engage in positive activities, which further con-
tributes to their mood improvement. By developing problem-solving skills and coping strategies,
participants can better manage stress and navigate life's challenges. The therapeutic alliance and the
patient's motivation are crucial for success, as improvements in these areas often precede observable
reductions in depressive symptoms, ultimately leading to an enhanced quality of life [46,47].

Strengths and limitations

The strengths of this meta-analysis include its comprehensive review of multiple randomized controlled
trials, which enhances the reliability of the findings regarding the effectiveness of cognitive behavioral
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interventions in improving quality of life for infertile women. Additionally, the focus on non-
pharmacological approaches highlights the potential for these therapies to complement traditional medical
treatments. Despite its advantages, the current meta-analysis has several notable limitations. Firstly, there is
a high level of heterogeneity among the included studies, which may affect the overall conclusions drawn.
Additionally, several studies exhibited a risk of bias related to randomization and blinding, raising concerns
about the validity of the results. The analysis included only articles published in English and Turkish,
introducing potential language bias, and was limited to full-text and published articles, which may have
influenced the findings due to publication bias. Lastly, while there is some evidence suggesting improved
pregnancy rates, the limited number of studies addressing this outcome necessitates cautious interpreta-
tion of these findings.

Implications of practice and research

The findings from this meta-analysis highlight the significant positive impact of cognitive behavioral
interventions on the quality of life, depression, anxiety, and pregnancy outcomes in infertile women.
These results underscore the importance of integrating non-pharmacological approaches, particularly CBT,
into clinical practice for managing infertility-related distress. Healthcare providers should consider recom-
mending CBT as a complementary treatment alongside traditional medical interventions for infertility.
Further research is warranted to explore the long-term effects of these interventions and their applica-
bility across diverse populations and settings. Future studies should aim to standardize the intervention
protocols and include larger sample sizes to enhance the generalizability of the findings. Additionally,
investigating the mechanisms through which cognitive interventions affect psychological and reproductive
outcomes could provide deeper insights into their efficacy and inform future therapeutic strategies.

Conclusion

This systematic review and meta-analysis presents the first effort to synthesize and meta-analytically
evaluate existing evidence on the quality of life of cognitive-based interventions for infertile women.
Overall, the results of the current meta-analysis reveal that cognitive-based interventions can improve the
quality of life, effectively reduce anxiety and depression symptoms. Furthermore, there is an indication of a
positive effect on pregnancy rates, although further high-quality studies are needed to confirm this finding.
Given the psychological burden associated with infertility, incorporating cognitive-based therapies into the
treatment regimen for infertile women is essential. It may be recommended to be added to routine
treatment in infertile women. These interventions not only address mental health concerns but also
enhance overall well-being, offering a holistic approach to infertility management.
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