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Introduction: Infertility often brings profound emotional challenges, intertwining the desire for parenthood with the complexities of communication within and beyond the couple. Existing scales fall short of fully capturing these nuances, prompting the development of the Infertility Concern Questionnaire (ICQ), which uniquely addresses both the parental desire and communication dimensions.

Methods: The ICQ was completed by 350 opposite-sex infertile couples from Brazil, aged 22–58 years, who were undergoing fertility treatment. Both partners of all couples completed the ICQ, and a subsample of 168 couples also completed a measure of infertility-related stress. The factor structure of the ICQ was evaluated using confirmatory factor analysis, and measurement invariance across couple members was tested within a dyadic framework.

Results: Configural, metric, partial scalar, and strict measurement invariance was supported for the ICQ’s theoretical two-factor model of infertility concerns as made of parental (PAR - Examines the central role that the theme of procreation assumes in the construction of individual identity) and communication (COM - Investigates the significance of interpersonal sharing of reflections and experiences related to the decision to have—or not to have—children) dimensions. No between-partner differences were found in ICQ latent factor means. Reliability was found to be acceptable for both dimensions across genders. PAR correlated positively with intrapersonal infertility-related stress in both males and females, while COM correlated negatively with interpersonal infertility-related stress in females. Significant associations between ICQ scores and type of infertility, history of miscarriage, and treatment failures were observed among females.

Discussion: The findings provide initial evidence of the ICQ’s validity and reliability, suggesting its potential use by professionals in fertility treatment settings to better assess and address the distinct emotional and communicative concerns of individuals and couples experiencing infertility.
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1 Introduction

The World Health Organization (WHO) estimates that 15% of couples of reproductive age globally experience infertility (WHO WHO, 2006). Infertility negatively impacts individuals both intrapersonally and interpersonally (Casu and Gremigni, 2016). Intrapersonally, it affects quality of life, life satisfaction, mental health, self-esteem, and sexuality. Many individuals also grapple with guilt and a deep sense of failure, reflecting the heavy emotional toll infertility imposes on one personal sense of self (Ho et al., 2020; Taebi et al., 2021; Luca et al., 2021). Interpersonally, infertility often leads to social stigma and pressure to achieve parenthood, which can deteriorate social relationships, reduce access to social support, and lead to social isolation (Daniluk, 1988; Shreffler et al., 2020; Chamorro et al., 2024; Kiesswetter et al., 2020). Therefore, addressing both the internal and social challenges of infertility is essential when assessing psychological adjustment in both men and women (Braverman et al., 2024; Sharma and Shrivastava, 2022; Gameiro et al., 2015).

The diagnosis of infertility typically occurs after a year of unsuccessful attempts to conceive and marks the beginning of a treatment journey (Boivin et al., 2023), which can reshape life decisions and place the desire for parenthood at the forefront of personal priorities, profoundly influencing and altering various aspects of infertile individuals’ lives (Massarotti et al., 2019; Zurlo et al., 2023). To address infertility, more than half of affected couples pursue medical interventions, such as assisted reproductive technology (ART) treatments (Boivin et al., 2007). ART encompasses a variety of medical and biological techniques to facilitate fertilization and support pregnancy, both in vivo and in vitro (Jain and Singh, 2024). However, ART does not guarantee success, with success rates ranging between 30 and 40%, depending on factors like infertility type, patient age, and the specific ART methods employed (Präg et al., 2017). The physical, financial, emotional, and time-consuming burdens of ART, alongside its uncertain outcomes, introduce significant additional stress (WHO WHO, 2006; Taebi et al., 2021; Ozturk et al., 2021) and contribute to a substantial percentage of couples discontinuing treatment prematurely (Pedro et al., 2017; Assaysh-Oberg et al., 2023; Shen et al., 2024). Women, in particular, tend to experience greater emotional distress throughout ART treatment (Bose et al., 2021; Tavousi et al., 2022).

The desire for parenthood is a complex, deeply personal aspiration that varies widely among individuals and cultures. Parenthood is frequently associated with personal fulfillment, the continuation of family traditions and values, and the desire to nurture and raise a child (Miscioscia et al., 2017). Unfulfilled parenthood aspirations can lead to feelings of sadness, frustration, and even depression (Assaysh-Oberg et al., 2023; Batz et al., 2023; Biggs et al., 2024; Canada and Schover, 2012). Conversely, the prospect of becoming a parent can bring joy and a sense of purpose. Cultural norms and societal expectations play a central role in shaping the desire for parenthood. In many cultures, having children is seen as a natural and essential part of life, while in others, greater emphasis may be placed on personal or professional achievements (Cetre et al., 2016; Järvinen, 1998; Harkness and Super, 2002). Furthermore, biological instincts and the natural drive to reproduce, along with life circumstances such as financial stability, relationship status, and career goals, also influence the desire for parenthood and decisions around it (Baiocco and Laghi, 2013; Vignoli et al., 2022; Beaujouan, 2020). For many individuals, the desire to become a parent is not only about personal fulfillment but also about the emotional and relational wish to share the parenting experience with a partner, other family members, or close friends (Miscioscia et al., 2017; Baiocco and Laghi, 2013; Miller, 1995).

However, many individuals experience difficulty discussing infertility with people outside their family, and some even find it hard to talk about it with their spouses (Zurlo et al., 2023; Sormunen et al., 2018). These communication barriers often increase emotional distress and contribute to social isolation, making it crucial to identify those at risk of developing emotional problems due to these difficulties (Xie et al., 2022). Effective communication in the context of infertility goes beyond simply exchanging information; it involves providing emotional support, fostering mutual understanding, and working collaboratively to navigate the infertile condition (Jansen et al., 2022). Since infertility is frequently accompanied by feelings of grief, frustration, and anxiety, open communication between partners allows for the sharing of these emotions, enabling mutual support and reducing feelings of isolation. Discussing fears, hopes, and expectations openly can strengthen the emotional bond between partners, enhancing their resilience in coping with the challenges of infertility (Kielek-Rataj et al., 2020; Schmidt, 2006). Additionally, effective communication can assist partners in managing expectations and facilitating joint decisions about treatment and future plans (Gameiro and Finnigan, 2017).

Infertility often carries social stigma, which can shape how individuals discuss their condition with family, friends, and the broader community. Open and honest communication not only helps to reduce this stigma but also fosters a support network that is vital for emotional well-being (Taebi et al., 2021; Bose et al., 2021; Kielek-Rataj et al., 2020; Schmidt, 2006; Wang et al., 2024; Tang et al., 2022; Schmidt et al., 2005). When individuals can openly express the struggles of infertility and its treatments, they are more likely to receive social support, which plays a vital role in improving well-being (Massarotti et al., 2019; Sormunen et al., 2018; Schmidt, 2006; O’Connell et al., 2021; Chu et al., 2021). Therefore, cultivating open communication within relationships and social networks is essential for alleviating the emotional burden of infertility.

The desire for parenthood and communication difficulties are central concerns for many infertile individuals, influencing both their emotional well-being and their ability to cope with infertility and its treatment. Understanding these concerns in patients seeking ART can enable healthcare professionals, including psychologists, doctors, and nurses, to offer more tailored support strategies, addressing both the psychological and social needs of patients for more effective care.

In this context, various measures related to infertility experiences have been proposed, focusing on different psychological dimensions. The primary themes identified include the desire for parenthood, marital relationships, infertility-related stress, social relationships, anxiety, depression, and overall mental health (Tavousi et al., 2022; Nik Hazlina et al., 2022; Starc et al., 2019). General scales, such as the World Health Organization Well-Being Index (WHO-5) (Omani-Samani et al., 2019), the World Health Organization Quality of Life Assessment (WHOQOL) (WHO, 1995), and the Beck Depression Inventory (BDI) (Beck et al., 1961), were used also in the context of infertility. These are broad and comprehensive scales designed to assess mental health and quality of life, applicable to various conditions as well as the general population. Scales specifically tailored to the context of infertility were reviewed by Kitchen et al. (2017). These include, among others, the Fertility Problem Inventory (FPI) (Newton et al., 1999), the Fertility Problem Stress (FPS) (Abbey et al., 1992), the Fertility Quality of Life (FERTIQOL) (Boivin et al., 2011), the Infertility Questionnaire (IFQ) (Bernstein et al., 1985), and Parenthood Motivation List (PML) (van Balen and Trimbos-Kemper, 1995). Additionally, we considered the Infertility Related Stress Scale (IRSS) (Casu and Gremigni, 2016; Casu et al., 2021) a scale measuring stress specifically related to infertility, validated in the context of assisted reproductive technology.

While these existing scales provide valuable insights into various aspects of infertility, they often focus on specific themes such as stress, quality of life, or motivation. However, none comprehensively assess the unique interplay between the desire for parenthood and the communicative aspects of dealing with infertility. In this context, we propose the Infertility Concern Questionnaire (ICQ), a concise self-report scale designed to fill this gap. The ICQ stands apart from existing measures, such as the FPI, by addressing two dimensions that have not been fully explored together in previous instruments: the parental dimension, which focuses on the desire to become a parent, and the communicative dimension, which emphasizes the role of communication, both within and outside the couple, in enhancing well-being. What distinguishes the ICQ from other tools is its focus on the individual’s personal experience of infertility, rather than the consequences of infertility.

The present study aimed to develop and psychometrically test the Infertility Concern Questionnaire (ICQ) within the Brazilian context. We assessed content and face validity, validity based on factor structure and dyadic measurement invariance, reliability, and validity based on relations to other variables. Dyadic measurement invariance refers to the consistency of a questionnaire’s measurement properties across different members of dyads, such as romantic couples or parent–child pairs. This ensures that the questionnaire measures the same constructs in the same way for both members, enabling valid comparisons. Establishing dyadic invariance is crucial, as it ensures that any observed differences or similarities in responses reflect actual differences in the constructs being measured, rather than variations in how the questionnaire functions for each dyad member (Claxton et al., 2015). In this study, we tested dyadic invariance across males and females in infertile couples to ensure that the ICQ measures infertility concerns consistently for both partners.



2 Materials and methods


2.1 Participants and procedures

This cross-sectional study was conducted with couples undergoing ART at the Ideia Fértil Institute, Center for Human Reproduction and Genetics, located at Centro Universitário FMABC/Faculdade de Medicina do ABC in Santo André, Brazil. Participants were required to be at least 18 years old and have started ART treatment. Exclusion criteria included patients diagnosed with cancer, those pursuing ART for fertility preservation, single-parent families, and same-sex couples, as their reasons for treatment were not related to infertility.

All couples were personally invited to participate in the study by the first author. They were informed about the research details, and those agreeing to participate provided written informed consent. It was emphasized that participation was voluntary, and withdrawal or refusal to participate would have no impact on their treatment. Data collection was conducted using paper-and-pencil forms, with participants’ anonymity maintained.

A total of 376 couples attending the infertility clinic who met the inclusion criteria were invited to participate in the study. Of these, 350 couples (93%) agreed to participate and completed the questionnaire, while the remaining couples declined due to lack of interest. Participants were between 22 and 58 years old (mean age: women = 34.78 ± 4.81; men = 37.28 ± 6.31), and 50% were women. Both members of all couples were administered the Infertility Concern Questionnaire (ICQ), and approximately half of the couples (n = 168), randomly selected, were also given the Infertility Related Stress Scale–Brazilian Portuguese (IRSS-BP). Sociodemographic and infertility-related characteristics were collected from all participants. Sociodemographic information included gender, age, ethnicity, education, employment status, household income, and relationship length. Infertility-related information included the type of infertility (i.e., primary infertility, defined as never having conceived despite at least 12 months of attempting conception, or secondary infertility, defined as having had at least one prior conception but subsequently being unable to conceive after at least 12 months of trying), history of miscarriage, infertility diagnosis (i.e., male factor, female factor, both male and female factor, or unexplained), duration of infertility, type of current ART treatment, and whether couples had experienced previous failed ART cycles.

The study was approved by the Ethics Committee of the Centro Universitario FMABC (approval number 88192218.3.0000.0082/2.675.077) and adhered to the principles of the Helsinki Declaration.



2.2 Measures


2.2.1 Infertility concern questionnaire

By reviewing existing infertility-specific scales, we identified several relevant instruments. The Fertility Problem Inventory (FPI, 46 items) assesses infertility-related stress across five domains: social, sexual, and relationship concerns, need for parenthood, and rejection of a childfree lifestyle (Newton et al., 1999); a Brazilian Portuguese version is available (Ribeiro, 2007). The Fertility Problem Stress Scale (FPS, 9 items) measures perceived infertility-related stress (Abbey et al., 1992), but no Brazilian Portuguese version exists. The Fertility Quality of Life tool (FERTIQOL, 24 items) evaluates the impact of infertility across four dimensions: emotional, relational, mind/body, and social (Boivin et al., 2011); a Brazilian Portuguese version is available from the original authors. The Infertility Questionnaire (IFQ, 21 items) focuses on self-esteem, blame/guilt, and sexuality (Bernstein et al., 1985), while the Parenthood Motivation List (PML, 18 items) assesses six motivations for having children (van Balen and Trimbos-Kemper, 1995); neither is available in Brazilian or Portuguese versions.

Based on this review, we identified a gap in the available instruments: the absence of a brief and accessible instrument in Brazilian Portuguese specifically designed to assess parenthood-related concerns and communication about the infertility experience in the context of medically assisted reproduction. To address this gap, we developed the Infertility Concern Questionnaire (ICQ) as a concise and easily applicable self-report scale, drawing inspiration from existing tools that assess experiences related to infertility (Newton et al., 1999; Boivin et al., 2011; Casu et al., 2021). We proposed 18 items aimed at exploring emotional and relational aspects, as well as individual and couple experiences associated with infertility, with particular attention to the desire for parenthood and communication about the infertility experience. Each item is rated on a 7-point Likert scale, ranging from 1 = “Completely false for me” to 7 = “Completely true for me.”

The ICQ items were submitted to a focus group consisting of seven Brazilian psychologists, all PhD students in health psychology, to assess content validity. Their objective was to evaluate the conceptual construction of the items, ensuring that each item accurately captured and measured the intended aspects as fully described. A minimum concordance rate of 80% was required for an item and its domain to be retained. Each focus group member reviewed the items to determine whether they aligned with the proposed instrument and to identify the appropriate domain – Parenthood (PAR) or Communication (COM) (Meijering et al., 2013). This level of agreement was achieved for 7 of the 18 originally proposed items, 4 of which pertained to the PAR domain (items 1, 2, 3, and 4) and 3 to the COM domain (items 5, 6, and 7). For the retained items, the group confirmed their face validity.

Subsequently, a focus group was conducted with a sample from the target population, invited by the authors. The group consisted of nine participants (56% women), aged between 20 and 45 years, with varied ethnic and socioeconomic backgrounds and the session lasted 1 h. The objective was to assess whether the items were clear, relevant, and meaningfully captured the participants’ experiences related to infertility. The participants did not suggest any modifications to the items and expressed full agreement with the ICQ format initially proposed by the expert focus group. Based on this feedback, the final version of the ICQ was approved for the next phase of validation and administered to the research target audience.



2.2.2 Infertility related stress scale

The Infertility Related Stress Scale–Brazilian Portuguese (IRSS-BP) (Casu et al., 2021) is a 12-item self-report measure designed to assess the level of stress that infertility imposes on different aspects of life. This instrument has been validated in Brazilian Portuguese within the context of assisted reproductive treatment and is freely accessible. It consists of two 6-item scales referring to the intrapersonal (e.g., mental well-being) and interpersonal (e.g., friends) domains of life. Each item is rated on a 7-point scale from 1 (not at all) to 7 (a great deal). Higher scores indicate a higher level of infertility-related stress. McDonald’s ω in this study for the intrapersonal domain was 0.95 for males and 0.94 for females, and for the interpersonal domain was 0.96 for males and 0.96 for females.




2.3 Data analysis

Descriptive statistics were used to characterize the study sample. Using confirmatory factor analysis (CFA), the ICQ theoretical two-factor model and an alternative one-factor model were first tested in males and females separately. Dyadic measurement invariance of the selected model was then examined. To account for non-independence of observations at the factor and item levels, the factor model for males and females was connected through correlations between the latent factors, and error terms of parallel items were correlated between couple members. Increasingly restrictive models were compared that incrementally constrained model parameters to be equal across couple members, representing configural (equal factor structure), metric (equal factor loadings), scalar (equal intercepts), and strict (equal error variances) invariance. To test between-partner differences in latent factor means in case of achieved scalar invariance, we set the latent means as equal across couple members and compared this model against the scalar invariance model. Model fit was evaluated based root mean square error of approximation (RMSEA) and standardized residual mean root (SRMR), with values of ≤0.08 indicating acceptable fit, and comparative fit index (CFI), with values ≥ 0.90 as indicative of acceptable fit (Hu and Bentler, 1999). We evaluated measurement invariance based on both statistical and practical significance. Statistically, measurement invariance was considered achieved if nested models showed a non-significant decrease in model fit, as indicated by a non-significant χ2 difference test (Δχ2). From a practical perspective, measurement invariance was considered achieved if the worsening of model fit was sufficiently small, as indicated by a decrement in CFI (ΔCFI) of ≤ 0.010, supplemented by increases in RMSEA (ΔRMSEA) and SRMR (ΔSRMR) of ≤0.015 and ≤0.010, respectively (Chen, 2007). If full measurement invariance was not achieved, partial measurement invariance was considered, which is viable when at least two items per latent construct have invariant parameters (Steenkamp and Baumgartner, 1998). To identify which items were responsible for the lack of invariance, equality constraints on the measurement parameters were sequentially relaxed. These nested models were compared using Δχ2 tests, with an adjusted α-level (Bonferroni correction). The effects coding identification method was used for measurement invariance testing, allowing latent parameters to be estimated in a non-arbitrary way by constraining the factor loadings to average 1 and the intercepts to sum to 0 (Little et al., 2006). The sample size was established a priori to ensure at least 5–10 observations for each estimated parameter in the baseline configural invariance model (Kline, 2016).

The estimation method used in the CFA was maximum likelihood (ML), which assumes multivariate normality. Since ML is more sensitive to deviations caused by kurtosis (Ryu, 2011), we evaluated multivariate normality using Mardia’s coefficient of multivariate kurtosis. The standardized value obtained was 8.022, which falls below the commonly accepted threshold of 10 for the application of ML estimation (Kline, 2016).

Reliability was assessed using McDonald’s ω (Gadermann et al., 2012), with acceptable values set at 0.70 or higher. Corrected item-total correlations were also calculated, with acceptable values greater than 0.30 (Nunnally and Bernstein, 1994).

To assess validity based on relations to other variables, Pearson’s correlations were computed to examine the relationships between the ICQ and IRSS-BP, while ANOVAs were performed to test associations between ICQ scores AND infertility-related characteristics separately in males and females. Effect size values were interpreted as follows: correlations of 0.20 were considered small, 0.30 medium, and 0.50 large; Cohen’s d values of 0.20, 0.50, and 0.80 indicated small, medium, and large effects, respectively (Cohen, 1988).

Significance level was set at p < 0.05. CFAs were conducted in Mplus 8.4. All other analyses were performed using IBM SPSS 29.




3 Results


3.1 Participants’ characteristics

The sample consisted of 350 opposite-sex infertile couples (i.e., 50% women), with participants aged between 22 and 58 years (mean age: women = 34.78 ± 4.81; men = 37.28 ± 6.31). About 60% of both males and females identified as being of European descent, while 27% reported mixed ethnicity. Half of the males and two thirds of the females were highly educated, holding a degree or post-degree, and the majority of both males (93.7%) and females (82.9%) were employed. More than half of the couples had a medium household income (53.1%) and had been together for 5–9 years (55.1%). Seventy percent of the couples experienced primary infertility, and 14% had experienced previous miscarriages. One-third of the couples had unexplained infertility, and two-thirds had been trying to conceive for more than 2 years. Around half of the couples had experienced previous failed ART cycles. Participants’ characteristics are detailed in Table 1.



TABLE 1 Sociodemographic and infertility-related characteristics of the participants.
[image: Table1]



3.2 Dyadic invariance of the ICQ

The proposed two-factor model for the ICQ showed an acceptable fit for both males [χ2(13) = 30.966, p = 0.003; RMSEA = 0.063, 90% CI 0.034–0.092, p = 0.205; SRMR = 0.035; CFI = 0.969] and females [χ2(13) = 36.772, p = 0.0004; RMSEA = 0.072, 90% CI 0.045–0.100, p = 0.083; SRMR = 0.051; CFI = 0.942]. The fit of the two-factor model was better than the alternative one-factor model for both males [Δχ2(1) = 89.127, p < 0.001] and females [Δχ2(1) = 84.642, p < 0.001]. The conceptual two-factor model was thus selected and subjected to testing of dyadic measurement invariance (Table 2).



TABLE 2 Dyadic measurement invariance of the ICQ.
[image: Table2]

The configural invariance model showed acceptable fit, indicating that the ICQ had a similar factor structure between couple members. The correlation between parenthood (PAR) and communication (COM) latent factors was 0.546 among males and 0.337 among females (p < 0.001), indicating that the two factors were moderately correlated but still independent. Correlations between males’ and females’ latent factors ranged from 0.176 (p < 0.05) to 0.425 (p < 0.001). Correlations between parallel item residuals ranged from 0.023 (p = 0.694) to 0.297 (p < 0.001). Full metric invariance was achieved, as constraining all factor loadings to be equal across couple members did not worsen model fit. This indicates that ICQ items have equivalent meaning across couple members in terms of the strength of the association between each item and its latent factor, and that the items are measuring the latent factors using the same metric scale across partners. However, full scalar invariance was not supported, as constraining all item intercepts to be equal across couple members resulted in a significant loss of fit compared to the metric invariance model, with a significant Δχ2 and a ΔCFI greater than 0.010. Subsequent analyses (Δχ2 tests with Bonferroni-corrected α = 0.007) revealed that the intercepts of item 4 (“The infertility problem has changed my life projects”) were non-invariant, being higher for females (0.715) than for males (0.259) [Δχ2(1) = 9.229, p = 0.002]. When the equality constraint on this item’s intercept was released, the Δχ2 test remained significant (p = 0.029), but the changes in CFI, RMSEA, and SRMR were sufficiently small, supporting partial scalar invariance. This suggests that mean item differences across couple members are due to differences in the latent factor being measured. The strict invariance model, in which the error variances of items showing full scalar invariance were constrained to be equal across couple members, was also achieved. Therefore, the ICQ latent factors are measured with the same measurement error across both partners. Estimates for the measurement parameters from the strict invariance model are displayed in Table 3.



TABLE 3 Strict invariance model parameter estimates.
[image: Table3]

Since partial scalar invariance was supported, we proceeded to test for differences in latent factor means between couple members. The addition of equality constraints on the latent factor means resulted in non-significant differences compared to a model without these constraints. Thus, males and females had similar factor means in both PAR (males: M = 4.713, SE = 0.117; females: M = 4.632, SE = 0.111) and COM (males: M = 4.387, SE = 0.087; females: M = 4.429, SE = 0.085).



3.3 Reliability

McDonald’s ω was 0.76 for males and 0.83 for females for PAR, and 0.85 for males and 0.73 for females for COM. Item-total correlations for PAR ranged from 0.38 to 0.63 among males and from 0.44 to 0.51 among females. For COM, item-total correlations ranged from 0.43 to 0.53 among males and from 0.37 to 0.48 among females.



3.4 Validity based on relations to other variables

For males, a significant positive correlation was observed between PAR and intrapersonal stress, with a small effect size. For females, PAR correlated significantly and positively with both intrapersonal and infertility-related stress, with small-to-medium and medium effect sizes, respectively. Among females only, there was a significant negative correlation, of small effect size, was found between COM and interpersonal infertility stress. The correlation coefficients are presented in Table 4.



TABLE 4 Correlations with IRSS (n = 168) and descriptive statistics (n = 350) of ICQ.
[image: Table4]

As shown in Table 5, significant associations were found between females’ ICQ scores and the infertility-related characteristics of infertility type, history of miscarriage, and previous failed cycles. Specifically, female participants with secondary infertility reported significantly, slightly higher COM scores than those with primary infertility (d = 0.23). Females with a history of miscarriage and previous failed ART cycles reported significantly, slightly lower PAR scores than those without such histories (d = 0.33 and 0.32, respectively). No significant effects were observed for other infertility-related characteristics in females, and no significant associations were found among males.



TABLE 5 Associations between infertility-related characteristics and ICQ scores.
[image: Table5]




4 Discussion

The ICQ demonstrated content and face validity, supported by a multi-stage qualitative evaluation involving expert psychologists and confirmed through focus groups with the target population of infertile individuals. Results from CFAs and measurement invariance tests supported the proposed two-correlated factor model of Parenthood (PAR) and Communication (COM) and confirmed that the ICQ functions consistently across couple members. Specifically, the ICQ demonstrated full configural and metric invariance, along with partial scalar and strict invariance. The two-factor structure was invariant across couple members, with invariant factor loadings for all items, and invariant intercepts and residual variances for 86% (6/7) of its items. Notably, this proportion aligns well with the established standards for partial measurement invariance (Steenkamp and Baumgartner, 1998). Overall, these findings indicate that the ICQ works equivalently for both male and female partners, who conceptualize PAR and COM in similar ways. For both partners, the desire for parenthood represents a central life goal that shapes their sense of purpose and future plans. Parenthood is seen not only as a source of joy and personal fulfillment but also as a key part of their identity and life projects. Infertility, in turn, has a profound impact on these aspirations, altering life trajectories and priorities. Communication, on the other hand, is viewed as an essential means of emotional support and coping, helping couples navigate the emotional and psychological challenges associated with infertility. For both partners, communication serves as a vital tool for building mutual understanding, sharing experiences, and finding relief through connections with others who face similar struggles.

Because the most stringent level of measurement invariance (i.e., strict invariance) was achieved, there is evidence that the ICQ provides equivalent precision in measurement across couple members. This allows for meaningful interpretations of between-partner comparisons on observed means and covariance structures (Millsap and Meredith, 2007). Additionally, since partial scalar invariance was reached, comparisons of ICQ latent factor means between members of infertile couples are valid. Results indicated that male and female partners had similar underlying levels of PAR and COM. This is in line with previous evidence showing that men desire parenthood as much as women (Lewis, 1988; Nitsche and Hayford, 2020; Sylvest et al., 2018; Hammarberg et al., 2017). Additionally, other studies have found no significant difference in how partners of infertile couples perceived their communication styles when dealing with stressors (Wang et al., 2024).

However, despite these broad similarities, it is important to acknowledge that men and women may experience infertility in distinct ways. The ICQ did not achieve full measurement invariance, indicating that some differences persist in how infertility-related concerns affect each partner’s life projects (item 4). This may be partially explained by the social burden disproportionately placed on women, who often face greater expectations and pressures regarding childbearing (Caddy et al., 2023; Mills, 2010).

Reliability coefficient, McDonald’s ω, and corrected item-total correlations, indicated acceptable levels of internal consistency for both ICQ dimensions across males and females, meeting established criteria (Gadermann et al., 2012; McNeish, 2018).

As evidence of validity based on relations to other variables, correlation analysis revealed significant, though weak, relationships between the ICQ and IRSS-BP domains. In both males and females, desire for parenthood correlated positively with the intrapersonal domain of infertility-related stress, but not with the interpersonal domain. This finding is expected, as the PAR dimension is inherently more intrapersonal in nature. The unfulfilled desire for parenthood among infertile individuals disrupts personal development, often leading to emotional turmoil, a sense of loss of control over life, and feelings of failure in identity building (Nik Hazlina et al., 2022; Alamin et al., 2020). Furthermore, the inability to have a child has been linked to reduced life satisfaction (Kiesswetter et al., 2020; Alamin et al., 2020; McQuillan et al., 2022) – one of the key components measured by the intrapersonal domain of the IRSS-BP. The absence of significant associations between PAR and interpersonal infertility stress is coherent with the notion that the stressful implications of an unachieved desire for parenthood primarily affect one’s sense of self, rather than social life (Casu and Gremigni, 2016; Casu et al., 2021; Swanson and Braverman, 2021). The significant negative correlation between COM and infertility-related stress in the interpersonal domain, observed only in women, suggests that women who are better able to communicate about their infertility challenges experience less infertility-specific stress in their relationships with family, friends, and others. For women, effective communication may help alleviate feelings of isolation, leading to stronger social support and less strain in their interpersonal interactions. In contrast, women who struggle to communicate about infertility may experience higher stress due to unresolved tensions or lack of support in these relationships. This highlights the key role communication plays in buffering the social stress women face when dealing with infertility, as also reported in previous studies (Daniluk, 1988; Chamorro et al., 2024; Kielek-Rataj et al., 2020; Wang et al., 2024). The lack of a significant association between COM and interpersonal infertility-related stress in men can be understood in light of cultural stereotypes and gender role expectations. These norms tend to place greater emphasis on motherhood and childbearing as central to women’s social identity, while men are culturally less encouraged to discuss infertility in emotional or relational terms (Taebi et al., 2021; Ying et al., 2015; Greil et al., 2010). As a result, men may not rely on communication for emotional support in the same way women do, and their communication about infertility may not significantly impact their interpersonal relationships or reduce social stress. Therefore, the COM domain, which focuses on emotional connection and support, may not serve as a strong buffer against interpersonal stress for men. These findings underscore the ICQ’s potential to guide the development of gender-sensitive interventions, tailoring psychological support strategies to the distinct communication and emotional needs of men and women.

Analyses of associations with infertility-related characteristics revealed significant associations between ICQ scores and infertility type, history of miscarriage, and previous failed cycles among women. Women with secondary infertility reported slightly higher COM scores than those with primary infertility, suggesting that they may be more inclined to use communication as a coping mechanism. Having experienced pregnancy or childbirth before, women with secondary infertility are likely more familiar with the emotional toll of reproductive challenges and may have developed stronger communication skills with their partners and social networks. This allow them to handle the emotional difficulties of infertility through open dialog, seeking emotional support and connecting with others who face similar struggles. In contrast, women with primary infertility, who have never conceived, may feel a deeper sense of stigma and societal pressure regarding motherhood, making it harder for them to seek emotional support through communication, which can lead to greater social isolation and alienation, as previously reported (Taebi et al., 2021; Raque-Bogdan and Hoffman, 2015). Female participants with previous miscarriages or failed ART cycles reported slightly lower PAR scores than those without such experiences. This finding is consistent with existing literature on psychological adaptation to infertility. As individuals repeatedly face reproductive losses, such as treatment failures or miscarriages, they may begin to revise their aspirations for parenthood, adjusting their desires in response to the growing perception that achieving their goal may be unlikely (Gray et al., 2013; Sousa-Leite et al., 2022; Boivin et al., 1995).

The ICQ has potential for both research and clinical applications. In research settings, it can serve as a valuable tool for studying the psychological and relational aspects of infertility, particularly in exploring how parenthood aspirations and communication around infertility interact. It can also contribute to evaluating interventions aimed at improving the personal and social adjustment of infertile couples by tracking changes in these dimensions over time. Moreover, researchers can use the ICQ to compare different populations and identify key factors influencing emotional resilience in infertility contexts.

In clinical practice, the ICQ can be integrated into routine assessments to provide a comprehensive understanding of infertile couples’ emotional and communicative concerns. Its practical integration into routine assessments could occur during the initial stages of a couple’s engagement with assisted reproduction services, allowing clinicians to quickly gather valuable insights and tailor support accordingly. This allows healthcare providers to tailor interventions more effectively, addressing specific needs and improving patient outcomes. The use of the ICQ does not require specialized training; any healthcare provider familiar with diagnostic and psychometric scales would be sufficiently equipped to administer it. Furthermore, its scoring system is intuitive and facilitates the interpretation of the results obtained.

By identifying distinct dimensions of parenthood desire and infertility-related communication skills, the ICQ can help counselors and therapists develop personalized counseling strategies, enhancing the emotional support offered to couples as they navigate the psychological challenges of infertility. The ICQ also highlights the critical role of communication in managing infertility. Healthcare providers can use insights from the questionnaire to design targeted communication training programs that foster better mutual support and understanding between partners. Furthermore, it can be used in support groups, identifying common concerns and communication challenges among participants. Group leaders can then structure discussions and activities that address these issues in meaningful ways.

Finally, the ICQ can inform the development of policies and programs that address the psychosocial aspects of infertility. This can lead to more holistic reproductive health services that ensure emotional and communicative needs are adequately met.

In summary, the ICQ can be a versatile tool in research, clinical practice, group counseling, and policy development, helping healthcare providers support couples by addressing both their desire for parenthood and the vital role of communication in their infertility journey.


4.1 Limitations and future directions

While this study provides valuable preliminary insights into the psychometric functioning and usability of the ICQ, several limitations should be acknowledged. First, Brazil is characterized by substantial cultural and socioeconomic diversity across its regions, which may limit the generalizability of the findings. Although the use of a single measure of infertility-related stress provided useful evidence for construct validity, it may not fully capture the multifaceted nature of infertility-related experiences. Future research should incorporate a broader range of validated instruments—such as those assessing mental health, self-efficacy, and perceived social support from both partners and the wider social network—to strengthen the robustness and comprehensiveness of the validation process. In particular, construct validity for the ICQ could be further examined in future studies through the use of tools such as the Decision Regret Scale (Xu et al., 2020), given the significant impact that assisted reproductive treatment decisions can have on patients’ lives.

Additionally, more evidence is needed in relation to variables that are especially relevant to the experience of male partners, such as perceived social stigma, self-image, and beliefs about masculinity (Hanna and Gough, 2020; Hughes et al., 2024). Test–retest reliability was not assessed in this study, representing a limitation in evaluating the instrument’s stability over time. Longitudinal studies could address this gap by administering the ICQ at multiple stages of the ART process, thus assessing both its temporal stability and its sensitivity to clinically meaningful changes (e.g., treatment failures, pregnancy, or treatment pauses). Future research should also explore how the ICQ relates to other psychological measures and sociodemographic or clinical characteristics, potentially enhancing its psychometric robustness and clinical applicability. Moreover, future investigations could examine the specific role of gender in communication as a coping strategy for infertility—potentially through the integration of qualitative interviews or evaluations of couple communication quality.

Finally, the sample was recruited from a single reproductive health center, which may restrict the external validity of the results. Expanding future studies to include participants from multiple clinics and geographically diverse regions would enhance the generalizability and applicability of the findings to broader populations.




5 Conclusion

The findings of this study provide initial evidence of the validity and reliability of the ICQ as a tool for rapidly assessing the desire for parenthood and communication about infertility, both within and outside the couple. Notably, the dimensionality and measurement properties of the ICQ were invariant across male and female partners of infertile couples. With support for (partial) scalar and strict invariance, Brazilian researchers and clinicians can confidently use the ICQ to explore potential differences in desire for parenthood and infertility-related communication issues between male and female members of infertile couples, assured that any observed differences reflect true, conceptually meaningful variations rather than measurement biases. Future research should further investigate whether dyadic invariance holds across different types of infertility (i.e., primary vs. secondary) and ART treatments (e.g., intrauterine insemination or in vitro fertilization), to enhance our understanding of how infertility concerns manifest in different clinical contexts. Additionally, more studies are required to gather further evidence of the ICQ’s validity based on relations to relevant variables and to assess its temporal stability and sensitivity to change.
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Characteristics

Infertility type F(1,348) = 110 F(1,348) = 218 F(1,348) = 0.1 F(1,348) = 391%
Primary 18.88 (6.12) 13.01 (470) 19.31(539) 12,97 (4.72)
Secondary 19.63 (5.98) 1391(6.30) 19.10(5.76) 14.06 (4.66)

History of miscarriage F(1,348) =077 F(1,348) =061 F(1,348) = 4.69% F(1,348) = 0.01
No 18.99 (6.16) 13.36(5.29) 1951 (5.46) 13.30 (4.77)
Yes 19.80 (5.64) 12.74 (4.86) 17.70 (5.46) 13.22 (449)

Infertility diagnosis F(3,346) =039 F(3,346) = 055 F(3,346) = 144 F(3,346) = 2.50
Male 18.82(6.63) 1333 (473) 19.00 (4.93) 12.25 (4.85)
Female 19.66 (6.18) 13.84(6.21) 1973 (5.98) 13.16 (4.50)
Both male and female 19.24(591) 12.85(4.79) 18,07 (5.17) 14.14(5.02)
Unexplained 18.84 (5.70) 13.03 (5.04) 19.68 (5.65) 13.75 (4.53)

Infertility duration F(3,346) = 159 F(3,346) =067 F(3,346) =034 F(3,346) = 0.90
1-2 years 18.95 (6.19) 12.84(5.56) 19.42 (5.29) 12,88 (4.55)
3-4years 1831 (6.18) 1322(5.18) 183 (5.71) 1361 (4.77)
5-6 years 2008 (6.17) 13.85 (5.10) 1939 (5.71) 13.05 (4.87)
>6 years 19.98 (5.10) 13.68 (4.58) 1963 (5.20) 14,05 (4.85)

Current ART treatment F(1,348) = 304 F(1,348) = 328 F(1,348) = 153 F(1,348) = 0.10
vt 18.25(6.27) 1251 (5.04) 1870 (5.52) 13,17 (4.72)
VE 19.48 (597) 1361 (5.29) 1949 (5.47) 13.34 (4.73)

Previous ART failures F(1,348) = 057 F(1,348) = 117 F(1,348) = 8.91°* F(1,348) = 0.06
No 19.36 (5.81) 12.96 (5.81) 20.16 (5.21) 13.22(473)
Yes 18.87 (4.64) 13.56 (4.64) 1842 (5.62) 13.35 (4.73)

ICQ, Infertility Concern Questionnaire; PAR, parenthood; COM, communication; IUL, intrauterine insemination; IVE,in vitro feri
*p < 0.5, **p < 0.01

tion; score range was 4-28 for PAR and 4-21 for COM.
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ICQ item Factor loading Intercept Error variance

ICQL There is nothing lef in life without children. 1.087 (0.051) ~0.495 (0.227) 2748 (0.182)
1CQ2. Having a child is a central issue in my life 1,194 (0.050) ~0.808 (0.208) 1225 (0.133)
1CQ3. Having children gives you something to live for. 0,923 (0.044) 1.303 (0.200) 1475 (0.108)
1CQ4. The infertiity problem has changed my lfe projects”. 0.796 (0.059) 0.247(0363)/0.703 (0.354) 4197 (0.336)/3.273 (0.270)
1CQS. Tt helps me to talk about the fact that we have trouble having kids. 1115 (0.064) 0548 (0.286) 2236 (0.233)
1CQS. I enjoy spending time with friends who have children. 0,803 (0.058) 1.107 (0.263) 2959 (0.200)
1CQY. It helps me to share with other couples who have the same problem. 1.081(0.067) 0558 (0.303) 2959 (0.251)

Unstandardized estimates (standard errors) are presented; allfactor loadings and error variances were significantat p < 0.001.

‘Estimates before and after the slash refer to males and females, respectively. This item showed non-invariant intercepts in the full scalar invariance models.
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IRSS Females

domain
IcQ ICQ
PAR COM
IRSS Intrapersonal | 0.19% 0.04 025 -0.12
IRSS Interpersonal | 0.08 -003 0.10 —0.16*
18.67 1836
M(SD) 12.86 (4.90) 15,59 (4.95)
(6.33) (591
IRSS, Infertilty Related Stress Scale; ICQ, Infertility Concern Questionnaire; PAR,

parenthood; COM, communication; correlations were computed on a subsample of couples
(1= 168) that also completed the IRSS; score range was 4-26 for ICQ PAR and 4-21 for ICQ
COM. M, median; SD, standard deviation.

*p < 0.05, **p < 0.001
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haracteristics Females

Age, M (SD, range) 37.28 (6.31,23-58) 3478 (481,22-54)
Ethnic group
European 23 609 21 603
Mixed-ethnicity 97 27.7 9% 274
African 2 63 30 86
Middle Eastern/Asian n 31 5 14
Native South American 2 06 0 0
Education, high 185 529 29 683
Job status, employed 328 9.7 290 829
Income
Low 7 209
Medium 186 531
91 260
Relationship length
1-4 years 58 166
5-9 years 193 551
>9 years 9 283
Infertility type, primary 247 706
History of miscarriage 50 143
Infertility diagnosis
Male 8 254
Female 86 26
Both male and female 59 169
Unexplained 116 331
Infertility durat
1-2years 122 349
3-4years 13 23
5-6 years 7 211
>6 years 4 17
Current ART treatment, IVE 244 697
Previous ART failures 183 523

ART, assisted reproductive technology; IVF, in vitro fertilization.
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Level of RMSEA ARMSEA SRMR ASRMR

invariance

Configural 64 119944 - - 0.949 - 0.050 - 0.046 -

Metric 69 126,045 5 6101 0948 0.001 0.049 0.001 0.049 0003
Scalar 74 146,031 5 19986% | 0935 0013 0,053 0.004 0051 0.002
Scalar partial* 73 136,802 4 10757 0942 0.006 0,050 0.001 0051 0002
Strict” 79 140.051 6 3249 0945 0.003 0.047 0.003 0053 0002
Equal factor means | 75 138.061 2 0992 0943 0.001 0.049 0.001 0051 0.000

“p > 0,05, %p < 005, **p < 0.001.
Intercept of item 4 freely estimated.
‘Intercept and error variance of item 4 freely estimated.
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