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Background: Failed in vitro fertilization—embryo transfer (IVF-ET) cycles may exacerbate depressive symptoms among women.
Resilience is widely recognized as a protective factor for psychological well-being. However, its role in alleviating depressive
symptoms among women failed IVF-ET cycles in China remains insufficiently explored.

Purpose: To explore how resilience affects depressive symptoms among women failed IVF-ET cycles in China, where strong
emphasis is placed on family lineage.

Patients and Methods: The cross-sectional study included 315 women failed IVF-ET cycles between June and December 2024. The
10-item Connor-Davidson Resilience Scale, the Patient Health Questionnaire, the Chinese version of the Herth Hope Index, and the
social and marital relations subscales of the Fertility Quality of Life Scale were used for measurements. A moderated mediation model
was tested in Mplus 8.3 to examine the direct and indirect effects of resilience on depressive symptoms, with hope and social relations
as mediators and household income and healthcare payment methods as moderators.

Results: Resilience is negatively related to depressive symptoms, with hope and social relations acting as mediators. Additionally,
household income moderates the pathway through which resilience influences depressive symptoms via hope, whereas the method of
healthcare payment does not exhibit a moderating effect.

Conclusion: Resilience plays a critical role in mitigating depressive symptoms among women failed IVF-ET cycles in China,
exerting both direct and indirect effects through the pathways of hope and social relations. Socioeconomic factors also serve as
moderators in this process. To effectively support this population, the health system should integrate cultural context into the design of
interventions by providing targeted psychological and social support and advocating for policy-level economic assistance.
Keywords: depressive symptoms, resilience, failed IVF-ET cycles, mental health, socioeconomic factors

Introduction

In recent years, the prevalence of infertility among women has risen globally." In vitro fertilization—-embryo transfer
(IVF-ET) remains the main assisted reproductive therapy (ART) for infertility. However, the process of this treatment is
complex, involving multiple medical procedures, such as ovarian stimulation, egg retrieval, embryo culture, and embryo
transfer.” It is often associated with high financial costs, physical discomfort, and uncertain outcomes, all of which can
contribute to a substantial psychological burden for women, increasing their risk of depressive symptoms.® A prospective
cohort study conducted in China with 432 women undergoing IVF-ET, including both first-time patients and those
undergoing repeated cycles, found a positive correlation between the number of IVF-ET cycles and the severity of
depressive symptoms.* Moreover, a longitudinal study showed that women exhibited an increase in depressive symptoms

after unsuccessful treatment and a decrease after successful treatment. More than 20% of women failed IVF-ET cycles

International Journal of Women’s Health 2025:17 3865-3879 3865
Received: 26 June 2025 © 2025 Wang et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
AT php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the

Accepted: 14 October 2025
Published: 25 October 2025

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0009-0001-7154-0595
http://orcid.org/0009-0009-5976-9512
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Wang et al

showed subclinical forms of depression six months later.” Given the substantial psychological impact of IVF-ET failure,
it is crucial to investigate the underlying mechanisms that contribute to depressive symptoms in this population.

Resilience is widely recognized as a critical factor influencing psychological health outcomes. While resilience is
defined by the American Psychological Association as “the process of adapting well in the face of adversity, trauma,
tragedy, threats or even significant sources of threat”,® its meaning is deeply embedded within cultural contexts. In the
western cultures, resilience often emphasizes self-reliance and personal mastery when confronting challenges.”* This
contrasts with the perspective in China, where Confucian philosophy frames adversity as a positive opportunity to
cultivate willpower, and underscores the crucial role of harmonious interpersonal relations in adaptation.” Within this
collectivist context, resilience is reinforced not only by personal strengths but also by fulfilling social expectations.’ This
cultural divergence presents a challenge for measurement. For example, studies using the Connor-Davidson Resilience
Scale (CD-RISC)—a tool originally developed with American samples—have found that its “Control” factor does not
emerge as an independent dimension in Chinese populations.'®'" This discrepancy suggests that collectivist values in
China lead individuals to prioritize adapting through reliance on interpersonal networks rather than solely on personal
control.”'” The abbreviated version, CD-RISC-10, effectively captures individuals’ capacity for recovery in the face of
adversity. Although its unidimensional structure does not explicitly reflect collectivist values and familial expectations, it
demonstrates strong reliability, validity, and cross-cultural applicability in the Chinese context.'"'? This may be
attributable to the fact that its items, such as “I can grow stronger through hardship”, resonate closely with the
Confucian notion of “thriving through adversity”. Furthermore, Cheng et al demonstrated that the CD-RISC-10 exhibits
measurement invariance across depressed and non-depressed groups in China, further supporting its utility in research on
depressive symptoms.'?

Although existing studies have established the link between resilience and depressive symptoms, they have focused
on the populations like patients with chronic illnesses or adolescents.'>™!® There is limited research on women who have
experienced failed in IVF-ET cycles. This gap is especially significant in China, where collectivist culture and Confucian
values deeply shape women’s mental health,'®!” and may influence how resilience function. Therefore, the specific
mechanisms through which resilience protects against depressive symptoms in this population remain poorly understood,
necessitating further studies.

Previous study has suggested that resilience influences depressive symptoms through two key pathways: an internal
psychological resource and an external social resource.'”"'® In the Chinese context, resilience is deeply intertwined with
relational resources, including social and marital support.” However, infertility can disrupt these relationships through
social stigma, spousal blame, and negative reactions from family—experiences common for women in China.'**° While
strained relationships undermine resilience and worsen depression, supportive and harmonious relations can facilitate
recovery.””'* Thus, the ability to build and maintain supportive interpersonal relations may be another key mediator
through which resilience protects against depressive symptoms.

Beyond supportive interpersonal relations, personal strengths are also essential.'” Hope, as a positive personal
resource, plays a key role in this process. As defined by Snyder, hope is “a positive motivational state that is based on
an interactively derived sense of successful agency (goal-directed energy) and pathways (planning to meet goals)”.*" This
motivational state encourages individuals to set and pursue goals, which helps them cope with and adapt effectively to
stressors. In this regard, many researchers propose a direct relationship between hope and resilience.”*** A prospective
cohort study demonstrated a positive correlation between resilience and hope, with resilience emerging as a crucial
predictor of psychological distress.** And a systematic review and meta-analysis, including 22 longitudinal studies,
revealed a medium association between low levels of hope in the early stages and subsequent depressive symptoms.?
Accordingly, we speculate that hope may function as an intermediary process through which resilience alleviates
depressive symptoms.

Moreover, the environmental context is very influential on resilience in the process of stress adaptation, with
socioeconomic factors being a critical element.'® Prior to July 1, 2023, assisted reproductive treatments were entirely
self-financed in China, which imposed a substantial financial burden on infertile patients. On that date, Beijing became
the first region to incorporate 16 assisted reproductive technologies into the medical insurance reimbursement system.*®
This milestone marked the inception of medical insurance coverage for assisted reproduction in China. By June 2025, 31
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provinces in mainland China, along with the Xinjiang Production and Construction Corps, had gradually incorporated
certain assisted reproductive services into their medical insurance schemes, including oocyte retrieval, embryo culture,
and embryo transfer.”” Against this policy backdrop, it is of substantial practical relevance to investigate whether
healthcare payment methods influence depressive symptoms among women failed IVF-ET cycles. What’s more, existing
research indicates that socioeconomic factors, including household income and healthcare payment methods, can
improve individuals’ access to medical care and treatment opportunities, which may enhance individuals’ hope for
future, potentially safeguarding them from depressive symptoms.®** And Kimhi demonstrated that higher resilience is
associated with higher levels of hope; however, economic pressure undermines this positive expectation.”® And
a qualitative study focused on the psychological distress of infertile patients reported that the high costs of fertility
treatments, combined with limited insurance coverage, impose a substantial economic burden on couples undergoing
ART.*® This financial strain leads to deteriorating relationships among couples, family members, and friends, further
exacerbating mental distress.®’ Therefore, when exploring the mechanisms underlying psychological distress in women
failed IVF-ET cycles, the consideration of socioeconomic factors is particularly important, as they are essential for
understanding mental health outcomes and developing effective intervention strategies.

In reviewing the existing literature, we propose a moderated mediation model that incorporates hope and
interpersonal relations (social relations or marital relations) as mediators, with household income and healthcare
payment methods serving as moderating variables (see Figure 1). The following hypotheses are proposed: Hl:
Resilience may be negatively correlated with depressive symptoms; H2: Resilience may be positively correlated
with hope and interpersonal relations (including social and marital relations); H3: Household income and healthcare
payment methods may affect depressive symptoms, resilience, hope, and interpersonal relations; H4: Hope and
interpersonal relations may mediate the relationship between resilience and depressive symptoms; and H5: The indirect
effect of resilience on depressive symptoms through hope/interpersonal relations may be moderated by household
income/healthcare payment methods. The primary objective of this study is to provide a supplementary understanding
of depressive symptoms in women failed IVF-ET cycles in China. Additionally, we seek to offer scientific references
for the development of effective mental health promotion strategies, specifically tailored to the cultural and psycho-
logical factors unique to Asian populations.

Social Relations /

Hope Marital Relations

Depressive
symptoms

Resilience >

Household income/
Healthy payment methods

Figure | Conceptual mode.
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Methods
Study Design

A cross-sectional study design was used in this study.

Participants and Procedure

This cross-sectional study was conducted from June 2024 to December 2024 at a reproductive center of a tertiary
hospital, China, where approximately 4,700 ART cycles are performed annually. In accordance with the requirement for
a minimum sample size of 200 for structural equation modeling,*? as well as the principle that the sample size should be
at least 10 times for each variable in regression analysis,> a total of 315 women failed IVF-ET cycles were finally
recruited through a convenience sampling method to participate in the study. The inclusion criteria were as follows: (1)
a clinically diagnosis of infertility, defined as the failure to achieve successful pregnancy after 12 months of regular,
unprotected sexual intercourse;** (2) a history of IVF-ET failure, defined as biochemical pregnancy loss (serum HCG
levels negative 14 days post-embryo transfer) or clinical pregnancy loss (the absence of at least one gestational sac with

fetal heartbeat, as determined by ultrasound 4 to 5 weeks post-embryo transfer);*>-°

(3) age> 20 years, which is the legal
marriage age for women in China, along with a marriage certificate, as it is an essential document in order to seek fertility
treatment in China; (4) no recent psychological treatment or counseling; (5) voluntary informed consent to participate.
The exclusion criteria included: (1) either partner had biological children; (2) illiteracy or a low educational level that
would impede understanding of the questionnaire.

A paper-based questionnaire was employed in this study. Data collection was conducted by a researcher who had
undergone standardized training to ensure consistency throughout the process. Prior to the formal distribution of the
questionnaire, a small-scale pilot test was conducted, which involved 10 participants meeting the inclusion criteria, to
assess the applicability and validity of the scales within the context of this study. The data from the pilot test participants
were excluded from the formal statistical analysis. Before the formal collection of the questionnaires, the researcher
provided each participant with a detailed briefing on the study’s objectives and procedures, ensuring comprehensive
understanding. All participants provided written informed consent prior to participation. To minimize potential environ-
mental biases, all questionnaires were completed in a quiet, uninterrupted consultation room. During completion, the
researcher provided individual guidance to the participants, ensuring that the questionnaires were completed in accor-
dance with standardized instructions. The guidance was limited to explaining the terminology and questions in the
questionnaire, without involving the study content itself, which avoided any inadvertent influence on the participants’
responses and safeguarding the objectivity and validity of the data. After completion, the researcher verified that all
sections of the questionnaire had been filled out and addressed any missing values immediately. The response rate and
validity of distributed questionnaires were both 100%.

Ethical Consideration
The study was approved by the Ethics Committee of Suzhou Municipal Hospital (K-2024-169-K02) and was conducted
in accordance with the principles set forth in the Helsinki Declaration.

Measures

Demographic Data

Sociodemographic and disease-related data were collected through paper-based questionnaires and medical record system
in the survey. The data included patients’ age, residential area, educational level, infertility duration, healthcare payment
methods, employment status, annual household income, number of IVF-ET failed cycles, and whether the patient had
resigned from work due to IVF-ET treatment. According to 2023 classification of annual household income in China,
households with an income below 100,000 China yuan (CNY) were classified as “low income”; those earning between
100,000 and 200,000 CNY were categorized as “moderate income”; and those with an income of 200,000 CNY or more

were classified as “high income”.*’
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Resilience

The 10-item Connor-Davidson Resilience Scale (CDRISC-10), developed by Campbell-Sills and Stein, was used to
assess the participants’ resilience.*® This scale consists of 10 items (eg, I can grow stronger through hardship), each rated
on a 5-point Likert scale (from 0 = never to 4 = always), with a total score ranging from 0 to 40. Higher total score
indicates greater resilience. The Chinese version of the scale has also demonstrated favorable internal consistency and
test—retest reliability.'' The Cronbach’s a for this study was 0.934.

Depressive Symptoms

The depressive symptoms were assessed using the Patient Health Questionnaire (PHQ-9), which is based on the nine
diagnostic criteria for depression outlined in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR).*” Each item (eg, feeling nervous, anxious, or on edge) is rated on a 4-point scale. The total
score ranges from 0 to 27, with higher scores indicating greater levels of depressive symptoms. Standard cut-off points
are 5, 10, 15, and 20 for mild, moderate, moderately severe, and severe depressive symptoms, respectively. The
Cronbach’s o for this scale was 0.824 in this study.

Hope

The Chinese version of the Herth Hope Index (HHI) was used to assess participants’ levels of hope. The HHI consists of
12 items across three dimensions: temporality and future (eg, I have a positive outlook toward life), positive readiness
and expectancy (eg, I can see a light at the end of the tunnel), and interconnectedness (eg, I feel all alone).*® All items are
measured on a 4-point Likert scale (1 = completely disagree, 4 = completely agree), with items 3 and 6 being reverse
scored. The total score of the scale is the sum of the scores for all items, with higher scores indicating a greater level of
hope. The HHI has been widely used in China and demonstrates high reliability and validity, with a Cronbach’s o of
0.881 in this study.

Interpersonal Domain

The interpersonal domain was assessed using the Fertility Quality of Life scale (FertiQoL), a globally validated
instrument designed to evaluate quality of life in individuals with infertility. The scale was developed by the experts
from European Society of Human Reproduction and Embryology (ESHRE) and American Society for Reproductive
Medicine (ASRM).*' The core module (core-FertiQoL) comprises two domains: personal and the interpersonal.** As this
study focused on interpersonal relations, only the interpersonal domain was utilized. This domain includes two dimen-
sions: social relations (eg, Have you felt socially isolated because of fertility problems?) and marital relations (eg, “Have
fertility problems strengthened your commitment to your partner?”). Both subscales were rated on a five-point Likert
scale (0 = always, 4 = never), yielding raw scores ranging from 0 to 24. These scores could be converted into
standardized scores ranging from 0 to 100, and the conversion formula is the original score multiplied by 25 and divided
by the number of items in the dimension.** Higher scores reflect better quality of social or marital relations. In the present
study, Cronbach’s o was 0.710 for the social relations subscale and 0.706 for the marital relations subscale.

Statistical Analysis

Data analyses were conducted using SPSS (Version 27.0; IBM) and Mplus (Version 8.3) software. To ensure data
accuracy, Confirmatory Factor Analysis (CFA) was initially conducted using Mplus 8.3 to evaluate the latent structure of
the measurement instruments. In accordance with Podsakoff ‘s recommendations, Harman’s single-factor test was
applied to assess common method variance.** The reliability of the scales was evaluated using Cronbach’s alpha (o)
to confirm internal consistency.

Descriptive statistics were calculated to examine the participants’ sociodemographic characteristics and psychological
variables. Considering that depressive symptoms followed a skewed distribution, Spearman correlation analysis was
employed to examine the bivariate relationships between the primary study variables. Subsequently, independent-samples
t-tests and one-way analyses of variance (ANOVAs), followed by post-hoc tests, were conducted to examine differences
in depressive symptoms, resilience, hope, social relations and marital relations across sociodemographic variables (eg,
age, annual household income), and disease-related variables (eg, infertility duration, number of failed IVF-ET cycles).
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To further explore the potential mechanisms underlying depressive symptoms, a preliminary analysis was conducted using
ordinary least squares (OLS) regression. First, the relationship between demographic characteristics (number of IVF-ET failed
cycles, age, residence, education level, and infertility duration) and depressive symptoms was examined. Next, socioeconomic
factors (household income, healthcare payment methods, employment status, and whether resignation due to IVF-ET for
reproductive planning) were incorporated into the model to assess their independent effects. Finally, psychosocial factors
(resilience, social relations, and hope) were introduced to construct a multi-level regression model. Based on the OLS
regression result, a moderated mediation analysis was performed using Structural Equation Modeling (SEM) in Mplus 8.3.
Mediation and moderation effects were tested by analyzing the statistical significance of each path model. Given the skewed
distribution of depressive symptoms data, maximum likelihood estimation (ML) with bootstrapped standard errors was
employed. This method is robust to non-normality and suitable for models with both continuous and categorical variables.**
All statistical tests were two-tailed, with significance set at the 0.05 level. A bootstrapping procedure was employed to test the
significance of the total and indirect effects, with 5000 bootstrap samples drawn.** Coefficients with 95% confidence intervals
excluding zero were considered statistically significant. Given that household income is a multicategorical variable and
healthcare payment method is binary, these were represented in the model using dummy variables generated through indicator
coding, in accordance with the principles of Hayes and Preacher.*® The low-income and self-pay groups served as reference
categories for comparing direct and indirect effects with the moderate/high-income and medical insurance payment groups. In
the SEM analysis, model fit was evaluated using several fit indices, including y*-goodness-of-fit, the Root Mean Square Error
of Approximation (RMSEA; values < 0.10 indicate acceptable fit), the Standardized Root Mean Residual (SRMR; values <
0.08 indicate good fit), the Comparative Fit Index (CFI; values > 0.90 indicate reasonable fit) and the Tucker-Lewis Index
(TLI; values > 0.90 suggest acceptable fit).4’

Results

Confirmatory Factor Analysis

The measurement model was constructed, incorporating five distinct latent constructs: depressive symptoms, resilience, hope,
social relations, and marital relations. The fit indices for this model indicated an overall acceptable fit, with CFI = 0.870, TLI =
0.861, SRMR = 0.064, and RMSEA = 0.056. Subsequently, a one-factor model was tested. The one-factor model exhibited poor
fit to the data, with CFI = 0.644, TLI = 0.626, SRMR = 0.086, and RMSEA = 0.091. Therefore, our theoretical model
outperformed the one-factor model, showing that the data in this study do not exhibit common method variance.

Demographic Characteristics

A total of 315 women failed IVF-ET cycles participated in this study. In the initial phase of the study, 362 women who
met the inclusion and exclusion criteria were invited to participate; however, 47 declined, resulting in a response rate of
87.02%. The main reasons for refusal included reluctance to discuss fertility-related topics, lack of time due to work
commitments, and personal disinterest. All participants completed the comprehensive questionnaire, which ensured the
reliability of the data. Detailed information is shown in Table 1.

Preliminary Analyses
The means, standard deviations (SDs), and Spearman correlations of the variables are presented in Table 2. The results showed
that the mean PHQ-9 score among women failed IVF-ET cycles in China was approximately 5, corresponding to the threshold
of mild depressive symptoms. Further analyses revealed significant differences in resilience, hope, social relations, and
marriage relations among the no-depression, mild-depression, and moderate-to-severe depression groups (Appendix 1).
Correlation analyses showed that depressive symptoms was negatively correlated with resilience (r= - 0.552, P < 0.01),
social relations (= - 0.530, P < 0.01), marital relations (r= -0.321, P < 0.01) and hope (r=-0.518, P < 0.01), as well as its
dimensions, including temporality and future (r =-0.508, P < 0.01), positive readiness and expectancy (r = -0.328, P <0.01),
and interconnectedness (r=-0.508, P <0.01). Additionally, resilience was positively correlated with hope (r=0.638, P <0.01),
social relations (r=0.481, P <0.01) and marital relations (r = 0.301, P <0.01). According to the effect size criteria proposed by
Cohen (1992) for correlation coefficients (p = 0.1 for small, p = 0.3 for medium, and p = 0.5 for large effect),*® the smallest
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Table | Baseline Characteristics of the Participants (N = 315)

Characteristic N =315 (mean % SD)/n (%)
Age (years) 33.77 £ 4.08
<35 183 (58.1)
235 132 (41.9)
Number of IVF-ET failed cycles 234 + 1.36
| 93 (29.5)
2 107 (34.0)
>3 115 (36.5)
Residence
Urban 164 (52.1)
Rural 151 (47.9)
Education (years)
<9 33 (10.5)
9~12 58 (18.4)
>12 224 (71.1)
Infertility duration (years) 429 + 2.56
<3 114 (36.2)
23 201 (63.8)
Household income (CNY, per year)
<100, 000 92 (29.2)
100, 000~200, 000 106 (33.7)
2200,000 117 (37.1)
Healthcare payment methods
Medical insurance 254 (80.6)
Self-pay 61 (19.4)
Employment Status
Employed 226 (71.7)
Unemployed 89 (28.3)
Resignation due to IVF-ET for reproductive planning
Yes 66 (21.0)
No 165 (52.4)
No, but transitioned to a less stressful job 84 (26.7)

Abbreviations: |VF - ET, In Vitro Fertilization - Embryo Transfer; CNY, China yuan.

Table 2 Descriptive Statistics and Bivariate Correlation Across the Primary Study Variables (N = 315)

Variable Mean | SD | Range 1 2 3 4 5 6 7 8
. PHQ-9 5.07 3.730 23 -

2. HHI 37.76 | 4.598 22 —0.518%* -

3. Temporality and Future 12.74 | 1.731 9 —0.508** | 0.898** -

4. Positive Readiness and Expectancy | 12.36 | 1.588 8 —0.328* | 0.810%* | 0.617** -

5. Interconnectedness 12.66 | 1.729 8 —0.508* | 0.901** | 0.774%F | 0.622%* -

6. CD-RISC-10 28.53 | 6.701 32 —0.552** | 0.638** | 0.595%F | 0.53|** | 0.586%* -

7. Social Relations subscale 76.01 | 1439 | 70.83 | —0.530%* | 0.487*%¢ | 0.452%F | 0.373** | 0.438%* | 0.48]** -

8. Marital Relations subscale 71.08 | 14.68 | 70.83 | —0.321*%F | 0.357%F | 0.342** | 0.245%F | 0.352%F | 0.301** | 0.551*F | -

Note: *P < 0.01.
Abbreviations: PHQ-9, Patient Health Questionnaire; HHI, Herth Hope Index; CD-RISC-10, 10-item Connor-Davidson Resilience Scale.

correlation coefficient was 0.301 in this study, indicating a medium effect size. And the effect sizes for the majority of the
remaining correlation coefficients surpassed the threshold for a large effect size.

Among participants with different household income levels, significant differences were observed in depressive
symptoms, resilience, hope, social relations, and marital relations (P < 0.001) (Table 3). Post-hoc pairwise comparisons
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Table 3 Group Differences in Primary Variables by Household Income Levels and Healthcare Payment Methods (N = 315)

Variables Household Income F Pairwise comparison Healthcare Payment Methods t
@ Low @ Moderate ® High (n=117) Medical Insurance Self-Pay
(n=92) (n=106) (n=254) (n=61)
PHQ-9 6.28 + 3.87 5.32+4.18 3.89+2.74 13.959%** ©>@>©® 474 + 3.69 6.44 £ 3.59 —3.25%*
HHI 35.75%3.56 37.7 £ 434 39.30 + 4.96 18.79 | ¥+ ©<@<G 38.07 + 459 3643 + 443 2.54*
Temporality and Future 11.97 £ 1.38 12.72 £ |.64 13.37 + 1.82 20.319%#* O<@<B® 12.89 £ .71 12.11 £ 1.67 3.19%*
Positive Readiness and Expectancy 11.87£1.24 12.40£1.57 12.70 = 1.76 8.594%F* ©<@<® 12.39 + 1.64 1221 + 1.34 0.88
Interconnectedness 11.91£1.55 12.68 = 1.60 1323 = 1.77 16.609%+* ©<@<G 12.80 + 1.68 12.10 = 1.82 2.86%*
CD-RISC-10 25.51+6.91 28.61+6.42 30.82 + 5.86 17.924%%* O<@<G 28.84 + 6.57 2723 £7.12 1.69
Social Relations subscale 71.24+14.90 7598 £ 14.15 79.99 + 13.08 10.065%+* ©<@<® 76.67 £ 14.13 73.63 £ 1529 1.48
Marital Relations subscale 66.26+13.80 71.03£15.23 74.93x13.81 9.467%F* ©<@<® 71.62 + 14.85 68.85 + 13.83 1.32

Notes: *P < 0.05, **P < 0.01, ***P < 0.001.

Abbreviations: PHQ-9, Patient Health Questionnaire; HHI, Herth Hope Index; CD-RISC-10, 0-item Connor-Davidson Resilience Scale.
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further revealed that individuals with lower household income exhibited higher levels of depressive symptoms and lower
scores in hope, resilience, social relations, and marital relations. Compared to those with medical insurance coverage,
self-paying patients reported more severe depressive symptoms and lower levels of hope (P < 0.05) (Table 3). In addition,
women with an infertility duration exceeding three years, and those aged under 35 years also reported higher levels of
depressive symptoms (P < 0.05) (Appendix 2).

OLS Regression Analysis

The OLS regression results show that the R? values for Model 1 and 2 are below 0.2, whereas the value increases to 0.445
in Model 3, which indicates that psychosocial factors substantially enhance model’ s explanatory power for depressive
symptoms among women failed IVF-ET cycles in China. In Model 2, both household income and healthcare payment
methods show significant association with depressive symptoms (f = -0.20, P < 0.01; § = 0.16, P < 0.01), while age and
infertility duration were also significantly related (B=-0.17, P < 0.01; = 0.21, P < 0.001). In Model 3, hope, resilience,
and social relations are all significantly and negatively associated with depressive symptoms (f = -0.18, P < 0.05; B =
-0.25, P <0.001; B =-0.31, P < 0.001). Notably, marital relations does not exhibit statistical significance (f = 0.01, P >
0.05). Detailed results are presented in Table 4.

Moderated Mediation Analysis

Based on the results of the OLS regression analysis, a moderated mediation analysis was conducted to further explore the
underlying mechanisms of depressive symptoms. In this analysis, resilience, depressive symptoms, hope (specifically the
Temporality and Future dimension), social relations, and household income served as the predictor, dependent variable,
mediator, and moderator, respectively. The infertility duration and age were controlled as covariates. The moderated

Table 4 OLS Regression Estimates of Depressive Symptoms Among Women Failed IVF-ET Cycles by Socioeconomic and Psychosocial

Variables

Variables Model | Model 2 Model 3
B SE B t B SE B t B SE B t

(Constant) 8.07 | 191 4.22%% | 814 | 2.30 3.54% | 21.14 | 247 8.55%+*
Number of IVF-ET failed cycles —0.07 | 042 | —0.01 | -0.17 | —0.05 | 0.41 | —0.01 —0.12 | —0.65 | 0.34 | —0.08 —-1.90
Age —-0.13 | 0.05 | —0.14 | —2.50* | —0.15 | 0.05 | —0.17 | —2.98% | —0.06 | 0.04 | —0.07 —-1.36
Residence —0.57 | 0.44 | —0.08 | —1.30 0.04 | 045 | 0.0l 0.10 —0.22 | 0.37 | —0.03 —0.58
Education —0.20 | 0.33 | —0.04 | —0.62 023 | 034 | 0.04 0.69 024 | 027 | 0.04 0.88
Infertility duration .75 | 043 | 023 | 4.11** | 1.60 | 042 | 0.2I 3.83F | 0.67 | 035 | 0.09 1.90
Employment Status —0.22 | 0.52 | —0.03 | —0.42 | -0.26 | 043 | —0.03 —0.62
Household income —0.94 | 0.29 | —0.20 | —3.29** | —0.08 | 0.25 | —0.02 —0.34
Healthcare payment methods 148 | 053 | 0.16 2.79%* 099 | 044 | O.11 2.26*
Resignation due to IVF-ET for —0.31 | 032 | —0.06 | —0.99 | -0.16 | 0.26 | —0.03 —0.63
reproductive planning
Temporality and Future -0.39 | 0.18 | —0.18 | —2.15*%
Positive Readiness and Expectancy 0.04 | 0.16 | 0.02 0.22
Interconnectedness —0.04 | 0.17 | —0.02 —0.24
Resilience —0.14 | 0.03 | —0.25 | —4.07***
Social Relations —0.08 | 0.02 | —0.31 | —5.53%**
Marital Relations 0.00 | 0.01 | 0.0l 0.27
R? 0.084 0.148 0.445
Adjusted R? 0.069 0.123 0417
VIF 1.008-1.169 1.011-1.412 1.057-3.854
Durbin-Watson 2.147

Notes: *P < 0.05; **P < 0.01; ***P < 0.001.
Abbreviation: IVF - ET, In Vitro Fertilization - Embryo Transfer.
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Figure 2 Moderated mediation model with household income as a moderator. **P < 0.01; **P < 0.001.

mediation model demonstrated an acceptable fit (32 (5) = 21.955, P <0.01; CFI=0.961; SRMR=0.030). The results of the
moderated mediation analysis are presented in Figure 2, corresponding to Table 5. Resilience showed a significant
negative association with depressive symptoms (B = -0.147, P < 0.001, 95% CI = [-0.212, -0.083]). And resilience
exerted significant positive effects on hope (f = 0.102, P < 0.001, 95% CI = [0.058, 0.148]) and social relations (f =
1.096, P < 0.001, 95% CI = [0.698, 1.469]). Both indirect effects through hope and social relations were statistically
significant (B = -0.149, P <0.01, 95% CI = [-0.254, -0.058]; B = -0.132, P < 0.001, 95% CI = [-0.195, -0.077]). The total
effect of resilience on symptoms of depression was -0.427 (P < 0.001). The direct effect and the indirect effects
accounted for 34.43% and 65.57% of the total effect, respectively. Moreover, the interaction between household income
and resilience emerged as a significant positive predictor of hope (B = 0.141, P < 0.05, 95% CI = [0.035, 0.247]).
Specifically, the moderating effect was significant in the high household income group (f = 0.083, P < 0.05, 95% CI =

Table 5 Moderated Mediation Analyses with Household Income as a Moderator

Effect Mediated Paths Estimate S.E. Est./S.E 95% Confidence Interval

Direct effect Resilience — depressive symptoms —0.147*% | 0.033 —4.495 (-0.212, -0.083)

Indirect effects Resilience — Hope — depressive symptoms —0.149%* 0.050 —2.981 (-0.254, -0.058)
Resilience — Social Relations — depressive symptoms —0.132%¥* 0.030 —4.428 (-0.195, -0.077)

Total Indirect effect / —0.280*** | 0.056 —4.966 (-0.395, -0.175)

Total effect / —0.427*%% | 0.049 —8.660 (-0.530, -0.336)

Moderator variable Moderated Paths Estimate S.E. Est./S.E 95% Confidence Interval

Household income Resilience — Hope 0.141%* 0.055 2.587 (0.035, 0.247)
Resilience — Social Relations —0.498 0.471 —1.056 (-1.422, 0.414)

Moderate household income Resilience — Hope 0.059 0.031 1.883 (-0.003, 0.120)
Resilience — Social Relations —0.084 0.255 -0.329 (-0.575, 0.418)

High household income Resilience — Hope 0.083* 0.031 2.623 (0.021, 0.143)
Resilience — Social Relations —0.414 0.284 —1.458 (-0.968, 0.137)

Notes: Covariates included in Age and Infertility duration. *P < 0.05; **P < 0.01; ***P < 0.001.
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[0.021, 0.143]). However, household income did not exhibit a significant moderating effect on the association between
resilience and social relations (f = -0.498, P > 0.05, 95% CI = [-1.422, 0.414]).

When healthcare payment methods were considered as a moderator, the results remained similar to the previous
analysis, with detailed findings provided in Appendix 3 and Appendix 4. The moderated mediation model demonstrated
acceptable fit (32 (5) =21.180, P <0.01; CFI=0.958; SRMR=0.041). The indirect effects through hope and social relations
were statistically significant (f = -0.070, P < 0.01, 95% CI = [-0.118, -0.027]; B = -0.071, P < 0.001, 95% CI = [-0.105,
-0.041]), as well as the total mediation effect (B =-0.140, P <0.001, 95% CI = [-0.196, -0.090]). The direct effect and the
indirect effects accounted for 51.22% and 48.78% of the total effect, respectively. Furthermore, the moderating effect of

healthcare payment methods on the pathways from resilience to hope and resilience to social relations was not
statistically significant (§ = 0.033, P > 0.05, 95% CI = [-0.033, 0.102]; B = -0.348, P > 0.05, 95% CI = [-0.816, 0.115]).

Discussion

This study investigated the relationship between resilience and depressive symptoms among Chinese women who have
experienced failed IVF-ET cycles, revealing a nuanced interplay of psychological, social, and economic factors. Our
principal findings show that while higher resilience is associated with fewer depressive symptoms, this protective effect
is largely mediated by hope and social relations. Furthermore, household income moderated the pathway through hope,
highlighting the critical role of socioeconomic context.

The present study demonstrates that higher resilience is associated with lower levels of depressive symptoms, which
supports our first hypothesis and aligns with previous studies.**>' A meta-analysis including 28 studies further showed
that resilience can reduce depressive symptoms by approximately 40%.>* Based on this evidence, resilience is particu-
larly relevant for women failed IVF-ET cycles, as they are often exposed to pronounced emotional and social stressors.

We found that resilience operates through two distinct pathways: an internal resource (hope) and a crucial external
resource (social relations). According to Snyder’s Hope Theory, hope facilitates positive coping strategies through
agency and pathways.?' For women failed IVE-ET cycles, hope helps them to maintain a positive outlook and engage
in constructive coping strategies, such as adjusting reproductive plans or seeking further medical support, which can
buffer against feelings of helplessness after a failed cycle. Notably, our findings suggest that in the Chinese cultural
context, social relations play a more significant role than marital relations in mitigating depression. This may be due to
the strong emphasis on family lineage and collectivist values, where infertility is often viewed as a shared family
issue.'”>* The understanding and acceptance from a broader social network—including family and friends—may be
more critical in alleviating the social stigma and pressure than spousal support alone.

This study demonstrates that lower household income is associated with increased depressive symptoms and lower
resilience, hope, and social relations, which is consistent with previous ﬁndings.5 155 Moreover, the indirect effect of
resilience on depressive symptoms via hope is moderated by household income, with a stronger moderating effect observed
in the high-income group. This may be attributed to the fact that higher household income enhances access to treatment and
support services, which in turn foster a greater sense of hope for the future and help alleviate depressive symptoms.>®
However, household income did not exhibit a statistically significant moderating effect on the indirect pathway from
resilience to depressive symptoms via social relations. This may also be explained by the cultural characteristics of
collectivism. In China, the practice of “co-residence and common property”, in which different generations live together
and share their income, is the primary manifestation of a collectivist culture.’’ Regardless of income level, women failed
IVF-ET cycles often rely on their family members, or friends for emotional support. Therefore, differences in household
income may have limited influence on the association between resilience and social relations.

This study demonstrates that healthcare payment methods significantly influence depressive symptoms and levels of
hope among women failed IVF-ET cycles in China. However, this socioeconomic factor did’t show moderating effect on
the indirect pathways from resilience to depressive symptoms via hope or social relations. Several factors may account
for these discrepancies. First, the self-paying group in this study included only 61 participants, and the relatively small
sample size may reduce statistical power, thus limiting the detection of moderating effects. Second, these findings may be
attributed to the recent introduction and uneven implementation of ART insurance policies across provinces in China,
where each locality formulates its own regulations in the absence of unified national standards. Regional disparities exist

International Journal of Women’s Health 2025:17 hetps: 3875


https://www.dovepress.com/article/supplementary_file/549816/549816%20Appendix.docx
https://www.dovepress.com/article/supplementary_file/549816/549816%20Appendix.docx

Wang et al

in service pricing, reimbursable items, and reimbursement frequency.’®>® The relevant policy was implemented on
July 1, 2024, in Jiangsu Province, where the study hospital is located. This policy incorporated limited reimbursable
items and capped reimbursement at three cycles.”® Women are still required to cover a portion of treatment costs, and
those failed IVF-ET cycles may bear an even greater financial burden. Given the short duration of policy implementation
and the restrictions on reimbursement items and frequency, the impact of healthcare payment methods on psychosocial
outcomes in this population may be difficult to detect. Future studies should explore the comprehensive implementation
of medical insurance policies and the long-term effects of heterogeneous insurance implementation, with particular
attention to how differences in service pricing, coverage scope, and reimbursement frequency restrictions shape the
psychological well-being of women failed IVF-ET cycles.

Clinical Implication

Living with failed IVF-ET cycles induces complex psychological reactions in infertile women. This study found that
resilience exerts significant direct and indirect effects on depressive symptoms, with the indirect effects being mediated by
hope and social relations. These findings showed that for women failed IVF-ET cycles in China, interventions should not
only foster personal strengths (eg, hope) but also be tailored to the country’s distinctive sociocultural and policy context. In
clinical practice, longitudinal follow-up can be employed to dynamically evaluate women’s psychological adaptation
trajectories during the progressive refinement of medical insurance policies, which can provide empirical reference to
inform the implementation or modification of national health policies. Regarding intervention strategies, approaches such
as expressive writing, group support, and mindfulness training may reinforce women’s positive psychological resources
and cultivate renewed expectations for the future.®® Furthermore, involving family members and spouses in the intervention
process may enhance social support networks and mitigate social pressures and family conflicts associated with infertility.
Additionally, it is essential to prioritize the identification of high-risk groups, such as women with low income or an
infertility duration of more than three years. Timely screeningfor depressive symptoms, followed by stratified and tailored
interventions, should be implemented to achieve precise care and optimize intervention effects.

Limitations and Future Directions

There are several limitations to this study. First, the participants were recruited from a single site. This design was
intended to focus on a specific region and minimize the confounding influence of inter-regional heterogeneity.
Accordingly, data were collected at the largest reproductive medical center in southern Jiangsu, which offers
a representative profile of the local population. Nevertheless, this regional restriction may limit the external validity of
the findings. Future studies should increase the sample size, incorporate multiple regions, and account for regional
characteristics, such as differences in socioeconomic development and healthcare policy implementation to provide
a more comprehensive understanding of the Chinese context and thereby enhance external validity. Second, certain
subgroups had relatively small sample sizes, particularly the self-pay group (n = 61), which may have limited statistical
power and reduced the generalizability of the results. Third, only a limited set of demographic and clinical variables was
collected, which may restrict the ability to comprehensively characterize the sample. Moreover, the CD-RISC-10 does
not explicitly capture collectivist values or familial expectations. Although the inclusion of interpersonal relations scales
partially addressed this gap, in-depth cultural dimensions remain underexplored. Future studies could employ qualitative
approaches to further elucidate the role of cultural factors in the assessment and interpretation of resilience. Finally, the
cross-sectional design precludes causal inference, restricting the findings to associative relationships. Future studies
should adopt longitudinal designs to investigate the long-term effects of psychosocial factors on depressive symptoms in
this specific population while controlling for potential confounders.

Conclusion

The present study demonstrates that resilience has both direct and indirect effects on the depressive symptoms in women
failed IVF-ET cycles, with the latter being mediated by hope and social relations. Additionally, the study found that
household income moderates the effect of resilience on hope. In light of these findings, clinical healthcare providers can
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develop intervention strategies targeting the pathways influencing depressive symptoms in women failed IVF-ET cycles
in China, thereby promoting reproductive health.
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