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Background: The value of combining infertility research in the psychological and medical fields, i.e., by exploring psychological factors associated not only with emotional adjustment to infertility experiences but also with treatment outcomes, is well-recognized. However, research that bridges these fields’ boundaries is still narrow, is featured by mixed evidence, and often lacks a valid theoretical framework to comprehensively explore and/or identify the multiple psychological risk and protective factors associated with assisted reproductive technology (ART) treatment outcomes. Thus, there is a need for further research in this promising field of reproductive health to foster a high-quality standard of care for infertile couples.



Objective: Based on the infertility-related stress model, this prospective study recruited a group of infertile women at the beginning of their infertility treatment (T1) to explore and identify the psychological variables (predictors and moderating and mediating variables) associated with their treatment outcome (Failure/Success) at the 4-year follow-up (T2).



Methods: At the beginning of their infertility treatments (T1, 2019), 120 women completed self-report measures that provided data on their background information (sociodemographic characteristics and type of diagnosis), infertility-related stressors, coping strategies, psychological health (State-Anxiety and depression), and the couple's dyadic adjustment. After 4 years (T2, 2023), medical records were collected to provide data on their treatment outcome (failure or success), duration of infertility, and number of treatment cycles. The main, moderating, and mediating hypotheses were tested using correlational analyses, logistic regression analyses, and Hayes’ PROCESS tool.



Results: The couple's relationship concern stressor, the adoption of a positive attitude coping strategy, and a perceived couple's dyadic adjustment at T1 were significantly associated with treatment success at T2. Conversely, the social concern stressor, the adoption of an avoidant coping strategy, State-Anxiety, and depression at T1, along with a duration of infertility >3 years and a number of treatment cycles >4 at T2, were significantly associated with treatment failure. Duration of infertility, number of treatment cycles, the couple's dyadic adjustment, and the positive attitude and avoiding coping strategies emerged as significant moderating variables. Depression was a significant mediator in the association between the social concern stressor and the treatment outcome.



Conclusions: This study’s findings provide evidence on the key psychological dimensions that should be assessed and addressed within multidisciplinary counseling interventions to support ART-treated women effectively throughout their infertility path and reduce the risk of treatment failure.
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1 Introduction

In recent decades, infertility research in both the psychological and the medical fields has led to significant advancements in methodologies for the assessment of infertility/infertility experiences and the implementation of tailored evidence-based interventions (1–5).

In the psychological field, research has increasingly focused on the identification of specific factors that should be assessed/monitored throughout the infertility path to adequately support infertile couples in dealing with the emotional burden of such a diagnosis (6, 7). In this direction, recently, a valid multidimensional transactional model has been proposed, namely, the infertility-related stress model [I-STRESS model (8)]. This model allows researchers and practitioners to comprehensively assess a wide set of individual dimensions (sociodemographic characteristics and coping strategies), situational dimensions (fertility-related parameters and infertility-related stressors), and relational dimensions (the couple's dyadic adjustment) that have been empirically proven to play a significant role in predicting psychological health conditions in infertile patients (8–10). This model also accounts for the potential effects of the complex interplay among these multiple factors (i.e., by testing and identifying key predictors, moderators, and mediators), recognizing that—in real-life circumstances—infertile patients may be at higher or lower psychological risk depending on the simultaneous presence of risks and/or protective factors.

In the medical field, beyond the development of preventive strategies (i.e., detecting risk factors to reduce the chance of receiving an infertility diagnosis), research has increasingly targeted the identification of key clinical/laboratory biomarkers and physiological parameters that predict the success of assisted reproductive technology (ART) treatments (5, 11), thus providing the most accurate tools and advanced techniques to ensure that individuals/couples can achieve their parenthood desire.

However, although research in the medical and psychological fields has often traveled on parallel tracks, the value of integrating the two disciplines to provide a high-quality standard of care to infertile couples is well-recognized (12, 13). Therefore, a relatively narrow branch of research has begun to produce evidence crossing the fields’ respective boundaries, namely exploring multiple psychological factors that can promote or, conversely, hinder no longer the psychological adjustment to infertility experience alone but also the ART treatment success (14, 15). Specifically, research has highlighted the significant impact of specific sociodemographic characteristics [e.g., age, educational level, and employment status (16–20)] and fertility-related parameters [e.g., number of treatments (21)] on treatment success. Yet, above all, several studies have underlined the unfavorable impact of the increase of women' age (22–24) and of duration of infertility (25) on the likelihood to achieve a pregnancy [e.g., the following birth rates after 3 years of treatment have been found: 65% in patients aged 26–34 years; 60% in patients aged 35–37 years; 39% in patients aged 38–40 years; 15% in patients aged 41–42 years; 5% in patients aged 43–44 years; and no live births in patients aged ≥45 years and from the sixth cycle onwards (26, 27)]. Therefore, this evidence clearly encourages not only the timely recourse to ART treatments but also the quick repetition—whenever a treatment fails—of multiple in vitro fertilization (IVF) cycles to increase the chances of success [i.e., 75.8%–80.1% of couples achieved live birth after five cycles and 60% after 5 years of treatment (21)].

Nonetheless, the well-demonstrated psychological burden of repeated treatment failures (10, 28–31) makes it much more difficult for researchers and clinicians to “simply” recommend multiple interventions in rapid succession (with potential failures) to ensure success. In line with this, the branch of research that has attempted to identify factors predicting ART treatment success has not limited its focus to the investigation of background variables—on which an interdisciplinary support intervention can rarely be centered—but has also explored the association between the ART treatment outcome and psychological dimensions, such as perceived infertility-related stressors (14, 32–34), individual and relational dimensions [e.g., coping strategies (15, 22, 35–37), alexithymia (38, 39), and the couple’s dyadic adjustment and romantic attachment (36, 40, 41)], and psychological health conditions (42–48).

However, not only does the comparison of the findings from these studies still lead to the acknowledgement of mixed evidence that does not make it possible to clarify “whether” and “which” dimensions may represent predictors of ART treatments success, but these studies also explored the potential role of psychological dimensions independently, thus disregarding the potential of using a comprehensive transactional and multidimensional framework to simultaneously identify risk and protective factors (predictors, mediators, and moderators) linked to ART treatment outcome. Consequently, there is a clear need to develop further research in this relatively new field of study on reproductive health that examines the association between infertile patients’ psychological experiences and the outcome of medically assisted reproduction treatments.

In this direction, considering that the abovementioned research has emphasized the potential role of specific individual characteristics (sociodemographic characteristics and coping strategies), situational dimensions (fertility-related parameters and infertility-related stressors), and relational resources (the couple's dyadic adjustment) in influencing not only infertile patients’ psychological experience but also—albeit with mixed evidence—the ART treatment outcome, we hypothesized that the application of the I-STRESS model could be extended from the assessment of the predictors of patients’ psychological adjustment to infertility experience to achieve a greater understanding of the predictors of ART treatment outcomes.

Therefore, considering the research reported above, and based on the I-STRESS model (8), this prospective study recruited a group of infertile women at the beginning of their infertility treatment (T1) to explore and identify the psychological variables (predictors and moderating and mediating variables) associated with their treatment outcome (failure or success) at the 4-year follow-up (T2). Specifically, three main objectives, along with their respective hypotheses, were proposed and tested.

The first study objective (Hypothesis One on Predictors; H1) aimed to explore whether the I-STRESS model dimensions (i.e., sociodemographic characteristics, infertility-related parameters, adopted Coping Strategies, perceived couple's dyadic adjustment, and psychological health conditions assessed at T1 and duration of infertility and number of treatment cycles at T2) were significantly associated with the treatment outcome at T2 (failure or success). No prediction was made about the direction of the associations due to the mixed evidence reported in the literature.

The second study objective (Hypothesis Two on Moderators; H2) aimed to explore whether sociodemographic characteristics, infertility-related parameters, adopted coping strategies, and perceived couple's dyadic adjustment could serve as significant moderators in the association between the treatment outcome registered at T2 (failure or success) and the patient’s perceived infertility-related stressors and psychological health conditions, respectively.

The third and final study objective (Hypothesis Three on Mediators; H3) aimed to explore whether psychological health conditions could play a role as a significant mediator in the associations between the treatment outcome registered at T2 (failure or success) and the patient’s perceived infertility-related stressors, coping strategies, and the couple's dyadic adjustment dimensions, respectively.

The conceptual framework underpinning the study’s hypotheses is graphically illustrated in Figure 1.


[image: Conceptual framework diagram illustrating psychological factors potentially associated with infertility treatment outcomes, namely infertility-related stressors, individual characteristics, infertility-related parameters, relational resources, and psychological health conditions (state-anxiety and depression). Hypothesised effects are shown as main, moderating and mediating effects.]
FIGURE 1
Conceptual framework.




2 Material and methods


2.1 Sampling and procedure

This prospective study enrolled 120 infertile women in 2019 (T1) at four centers of reproductive medicine in Italy. Preliminarily, chairpersons were asked to authorize the administration of a questionnaire in their centers, and after obtaining their authorization, the infertile women were directly invited to participate in the study. The eligibility criteria were as follows: (a) having received any diagnosis of infertility, i.e., due to female, male, or combined factors or unexplained; and (b) receiving their first ART treatment. Hence, 130 out of 373 women were found to be eligible and asked to complete a 25–30-min questionnaire (one session), with one of the authors always present to answer any queries raised by the participants. All the women were fully informed about the purpose of the study. They were assured about the confidentiality of the data, and they were informed that the data would be used only for the purpose of the research. The research was performed in accordance with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards. The project was approved by the Ethical Committee of Psychological Research of the University of Naples Federico II (IRB: 34/2019). Every precaution was taken to protect the privacy of the participants and the confidentiality of their personal information.

Overall, 120 women agreed to participate, provided written informed consent, and completed the questionnaire with no missing data (response rate of 92.31%). Figure 2 is the flowchart illustrating the participant recruitment process. All the women who participated were married in a heterosexual relationship and were diagnosed with primary infertility.


[image: Flowchart depicting recruitment, assessment, and follow-up of infertile women for a study. Initially, 373 assessed; 243 excluded for not meeting criteria. 130 invited; 10 declined. 120 completed the questionnaire and had medical records available. No exclusions at assessment and follow-up stages. Data for analysis available for 120 participants.]
FIGURE 2
Flow diagram: participant recruitment and follow-up.


With respect to the study procedure, at T1, the women were asked to complete a questionnaire (I-STRESS questionnaire) to provide data on their background characteristics (sociodemographic characteristics and type of diagnosis), perceived infertility-related stressors, adopted coping strategies, perceived couple's dyadic adjustment, and psychological health conditions (State-Anxiety and depression). At T2 (i.e., 4 years after the assessment), for the purpose of the follow-up, chairpersons/physicians were directly contacted to match (using anonymized codes) the data collected at T1 with medical records containing the patients’ infertility treatment outcomes (failure or success), along with data on the duration of their infertility and the number of medical cycles they underwent. A live birth was considered the criterion for the success of the treatment.



2.2 Measures

At T1, the participants filled out the I-STRESS questionnaire (8), consisting of six sections, namely, (1) background information, (2) the Fertility Problem Inventory-Short Form (FPI-SF) (49) to assess Infertility-related Stressors, (3) the Coping Orientations to Problem Experienced-New Italian Version (COPE-NVI) (50) to assess the coping strategies adopted by the patients to deal with infertility, (4) the Dyadic Adjustment Scale (DAS) (51, 52) to assess perceived levels of the couple’s dyadic adjustment, (5) the State-Trait Anxiety Inventory (STAI-Y) (53, 54) to assess the patients’ perceived levels of State-Anxiety, and (6) the Edinburgh Depression Scale (EDS) (55, 56) to assess the patients’ perceived levels of depression.

At T2 (follow-up), medical records were used to collect data on the ART treatment outcomes (failure or success), duration of infertility (in years), and treatment cycles (number). A detailed description of the measures used, along with Cronbach's α and cut-off scores from the Italian validation studies of the measurement tools, is displayed in Table 1.



TABLE 1 I-STRESS model questionnaire: dimensions and description of measures.



	Dimension
	Measures
	Variables





	Sociodemographic and infertility-related characteristics
	Single item questions (6 items)
	Age (in years)



	Educational level (junior/middle school, senior school, college)



	Employment status (unemployed/employed)



	Type of diagnosis (male factor, female factor, combined factor, or unexplained)



	Duration of infertility (in years)



	Number of treatment cycles (number)



	Infertility-related stressors
	FPI-SF (49), 27 items, 6-point Likert scale
	Social concern (10 items; Cronbach's α = 0.88; cut-off = 26.43)



	Need for parenthood (6 items; Cronbach's α = 0.88; cut-off = 26.54)



	Couples relationship concern (5 items; Cronbach's α = 0.70; cut-off = 11.62)



	Rejection of a childfree lifestyle (6 items; Cronbach's α = 0.77; cut-off = 26.73)



	Coping strategies
	COPE-NIV (50), 60 items, 5-point Likert scale
	Social support (12 items; Cronbach's α = 0.88; cut-off = 27.7)



	Avoiding (16 items; Cronbach's α = 0.70; cut-off = 23.5)



	Positive attitude (12 items; Cronbach's α = 0.76; cut-off = 30.9)



	Problem solving (12 items; Cronbach's α = 0.83; cut-off = 32.0)



	Turning to religion (8 items; Cronbach's α = 0.85; cut-off = 22.7)



	Dyadic adjustment
	DAS (51, 52) 32 items
	Dyadic consensus (13 items; Cronbach's α = 0.90)



	Affectional expression (4 items; Cronbach's α = 0.73)



	Dyadic cohesion (5 items; Cronbach's α = 0.86)



	Dyadic satisfaction (10 items; Cronbach's α = 0.94)



	Dyadic adjustment total (Cronbach's α = 0.93; cut-off = 115.7)



	State-Anxiety
	State Scale from the Italian version of the STAI-Y (53, 54) 20 items, 4-point Likert scale
	State-Anxiety (Cronbach's α = 0.91; cut-off = 39.9)



	Depression
	EDS (55, 56) 10 items, 4-point Likert scale
	Depression (Cronbach's α = 0.78; cut-off = 9)









2.3 Data analyses

The Statistical Package for the Social Sciences (SPSS; Version 21) was used for all the analyses. First, the women were prospectively grouped according to their treatment outcome at T2; thus, they were allocated to either the “treatment outcome success” group (i.e., the “Success” group) or to the “treatment outcome failure” group (i.e., the “Failure” group). Then, descriptive statistics were conducted, and potential statistically significant differences in the study variables were explored according to the treatment outcomes (success or failure). Differences were calculated using Student’s t-test for quantitative variables and the chi-square test for categorical/dichotomous variables. Given the multiple comparisons, the Bonferroni–Holm correction method was used to adjust the p-values (α = 0.05), thus reducing the risk of Type I error.

Second, to preliminarily explore the hypotheses related to the predictors (H1), moderators (H2), and mediators (H3), Spearman's correlations between the study variables were calculated. Therefore, to test H1 (i.e., I-STRESS model dimensions predicting the treatment outcome), a set of logistic regression analyses was run. Considering the interest in exploring the relationship between the I-STRESS model dimensions and the likelihood of treatment failure or success, and also taking into account the binary nature of the dependent variable explored in the present study (the treatment outcome was coded as Failure = 1, Success = 2), all the study variables were dichotomized by referring to the cut-off scores from the Italian validation studies reported in Table 1. Moreover, with respect to the fertility-related parameters, duration of infertility was dichotomized using the cut-off point (≤3 or >3 years) that has been repeatedly used in the literature (25, 31), while the number of treatment cycles was split at the median into low and high levels (≤4 and >4 cycles, respectively).

Afterward, to test H2 (i.e., the variables that moderate the relationship between the treatment outcome and infertility-related stressors and psychological health, respectively), a further set of logistic regression analyses was carried out. Finally, to test H3 (i.e., the psychological health conditions that mediate the relationship between the treatment outcome and the infertility-related stressors, coping strategies, and the couple’s dyadic adjustment dimensions, respectively), Hayes’ PROCESS tool for SPSS (Model 4) was used (57, 58). To verify the significance of the indirect effects, the Z Sobel test (59) and bias-corrected bootstrapped test with 5,000 replications to ensure a 95% confidence interval were conducted and reported (60).




3 Results


3.1 Preliminary data

Firstly, data obtained from the medical records collected at T2 and used to retrospectively group the 120 sampled women—revealed that 48.3% (n = 58) had a live birth (belonging to the “Success” group), 214 while 51.7% (n = 62) didn't have a live birth yet (belonging to the “Failure” group). Moreover, the data revealed statistically significant differences in the fertility-related parameters collected at T2 (Table 2). The duration of infertility in the Failure group was longer and more than one-half of the women in the Success group achieved a live birth after undergoing three to five treatment cycles. However, no live births were reported after five treatment cycles, with all the women who received five medical treatments belonging to the Failure group.



TABLE 2 The sociodemographic and infertility-related characteristics of the participants (N = 120) by treatment outcome.



	Variable at T1
	Treatment outcome at T2
	p-value
	Adjusted p-valuea



	Treatment success n = 58 (48.3%)
	Treatment failure n = 62 (51.7%)





	Age in years (mean ± SD)
	34.6 ± 3.4
	34.0 ± 3.4
	0.925
	1.000



	Employment status, n (%)



	Unemployed
	12 (52.2%)
	11 (47.8%)
	0.429
	1.000



	Employed
	46 (47.4%)
	51 (52.6%)
	
	



	Educational level, n (%)



	Junior middle school education
	1 (7.7%)
	12 (92.3%)
	0.007**
	0.077



	Senior school education
	33 (50.8%)
	32 (49.2%)
	
	



	College education
	24 (57.1%)
	18 (42.9%)
	
	



	Type of diagnosis, n (%)



	Female factor
	25 (53.2%)
	22 (46.8%)
	0.249
	1.000



	Male factor
	20 (50.0%)
	20 (50.0%)
	
	



	Combined factor
	10 (55.5%)
	8 (44.5%)
	
	



	Unexplained
	3 (20.0%)
	12 (80.0%)
	
	



	Variable at T2
	Treatment outcome at T2
	p-value
	Adjusted p-valuea



	Treatment success n = 58 (48.3%)
	Treatment failure n = 62 (51.7%)



	Duration of infertility in years (mean ± SD)
	3.0 ± 0.3
	4.7 ± 0.8
	0.000***
	0.000***



	Number of treatment cycles, n (%)



	<3
	28 (68.3%)
	13 (31.7%)
	0.000***
	0.000***



	3–5
	30 (81.1%)
	7 (18.9%)
	
	



	>5
	0 (0.0%)
	42 (100.0%)
	
	




	Differences were calculated using Student’s t-test (mean ± standard deviations) and χ2-test [N (%)].


	Statistically significant results are reported in bold.


	aAdjusted p-values were calculated using the Holm–Bonferroni correction method.


	*p < 0.05; **p < 0.01; ***p < 0.001.







The mean differences in the study variables among the women in the Success and Failure groups are provided in Table 3. Regarding the infertility-related stressors, the data showed that the women in the Failure group had significantly higher levels of perceived stress related to the social concern dimension and significantly lower levels of stress related to the need for parenthood dimension than those in the Success group. Regarding the adopted coping strategies, the data showed that the women in the Failure group relied upon the problem-solving and avoiding coping strategies to a greater extent than those in the Success group. Finally, regarding psychological health conditions, the women in the Failure group reported statistically significantly higher levels of State-Anxiety than those in the Success group. There were no significant mean score differences by treatment outcome for perceived levels of stress related to rejection of childfree lifestyle and couple's relationship concern; for the use of the social support, turning to religion, and positive attitude coping strategies; for perceived couple's dyadic adjustment; and for depression.



TABLE 3 Means and standard deviations of the study variables at T1 according to treatment outcome at T2.



	Variable at T1
	Treatment outcome at T2
	p-value
	Adjusted p-valuea



	Treatment success
	Treatment failure



	Mean ± SD
	Mean ± SD





	Infertility-related stressors



	Social concern
	24.97 ± 2.15
	29.32 ± 3.52
	0.000***
	0.000***



	Need for parenthood
	26.59 ± 2.16
	21.29 ± 3.49
	0.000***
	0.000***



	Rejection of childfree lifestyle
	22.14 ± 2.47
	22.95 ± 2.86
	0.220
	1.000



	Couple's relationship concern
	12.86 ± 1.07
	12.34 ± 1.67
	0.044*
	0.308



	Coping strategies



	Social support
	28.30 ± 2.55
	25.72 ± 2.83
	0.695
	1.000



	Problem solving
	25.77 ± 3.21
	26.39 ± 4.74
	0.000***
	0.000***



	Positive attitude
	28.88 ± 3.49
	26.94 ± 2.88
	0.010*
	0.100



	Turning to religion
	20.72 ± 1.63
	22.68 ± 1.89
	0.031*
	0.248



	Avoiding
	21.96 ± 1.80
	26.31 ± 4.19
	0.000***
	0.000***



	Couple's dyadic adjustment



	Dyadic adjustment
	122.86 ± 7.22
	119.54 ± 7.10
	0.843
	1.000



	Psychological health conditions



	State-Anxiety
	37.74 ± 1.73
	38.99 ± 2.29
	0.004**
	0.048*



	Depression
	7.76 ± 1.01
	9.09 ± 1.45
	0.021*
	0.189




	Differences were calculated using Student’s t-test (mean ± standard deviations).


	Statistically significant results are reported in bold.


	aAdjusted p-values were calculated using the Holm–Bonferroni correction method.


	*p < 0.05; **p < 0.01; ***p < 0.001.







Considering the cut-off scores (Table 4), namely with respect to the number/percentages of women reporting low and high levels of perceived infertility-related stressors, coping strategies, the couple's dyadic adjustment, and psychological health conditions at T1 by treatment outcome at T2, the data revealed the following.



TABLE 4 Number and percentages of women reporting low and high levels of perceived infertility-related stressors, coping strategies, couple's dyadic adjustment, and psychological heath conditions at T1 by treatment outcome at T2.



	Variable at T1
	Treatment outcome at T2
	χ2



	Treatment success (n = 58)
	Treatment failure (n = 62)



	N
	%
	n
	%





	Infertility-related stressors



	Social concern



	 Low
	43
	74.1
	15
	24.2
	



	 High
	15
	25.9
	47
	75.8
	29.93***



	Need for parenthood



	 Low
	54
	93.1
	61
	98.4
	



	 High
	4
	6.9
	1
	1.6
	2.09



	Rejection of a childfree lifestyle



	 Low
	56
	96.6
	57
	91.9
	



	 High
	2
	3.4
	5
	8.1
	1.16



	Couple's relationship concern



	 Low
	7
	12.1
	23
	37.1
	



	 High
	51
	87.9
	39
	62.9
	10.01*



	Coping strategies



	Social support



	 Low
	57
	98.3
	59
	95.2
	



	 High
	1
	1.7
	3
	4.8
	0.90



	Problem solving



	 Low
	53
	91.4
	51
	82.3
	



	 High
	5
	8.6
	11
	17.7
	2.16



	Positive attitude



	 Low
	36
	62.1
	52
	83.9
	



	 High
	22
	37.9
	10
	16.1
	6.98*



	Turning to religion



	 Low
	54
	93.1
	23
	37.1
	



	 High
	4
	6.9
	39
	62.9
	40.88***



	Avoiding



	 Low
	153
	45.8
	122
	61.9
	



	 High
	121
	44.2
	75
	38.1
	2.58



	Couple's dyadic adjustment



	 Low
	6
	10.3
	21
	33.9
	



	 High
	52
	89.7
	41
	66.1
	9.51*



	Psychological health conditions



	State-Anxiety



	 Low
	49
	85.5
	38
	61.3
	



	 High
	9
	15.5
	24
	38.7
	8.08*



	Depression



	 Low
	55
	94.8
	40
	64.5
	



	 High
	3
	5.2
	22
	35.5
	9.07*




	Differences were calculated using the χ2 test [N (%)].


	Statistically significant results are reported in bold.


	*p < 0.05. **p < 0.01. ***p < 0.001.







With respect to infertility-related stressors, the women in the two groups statistically differed in terms of stress related to social concerns and couple's relationship concerns, with the majority of the women in the Failure group reporting high levels of social concern (n = 47; 75.8%), while the majority of the women in the Success group reported high levels of couple's relationship concern (n = 51; 87.9%). Moreover, independent of the treatment outcome, more than 90% of the women reported low levels of need for parenthood and rejection of a childfree lifestyle. With respect to coping strategies, the data revealed a statistically significant difference in the use of the turning to religion coping strategy among the women in the Failure group (n = 39; 62.9%), while those in the Success group use positive attitude coping strategies to a greater extent (n = 22; 37.9%). With respect to the couple's dyadic adjustment, the data highlighted statistically significantly higher levels of perceived dyadic adjustment among the women in the Success group (n = 52; 89.7%). Finally, with respect to clinically relevant levels of psychological disease, the data highlighted a statistically significantly higher number of women reporting clinical levels of State-Anxiety (n = 24; 38.7%) and depression (n = 22; 35.5%) among those in the Failure group.

Before hypothesis testing, intercorrelations among study variables were calculated and are presented in Table 5. The data supported the testing of the main predictor (H1), moderating (H2), and mediating (H3) hypotheses.



TABLE 5 Intercorrelations among the study variables (N = 120).



	Study variables
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22





	Sociodemographic characteristics
	



	1. Age
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	2. Employment status
	0.20*
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	3. Educational level
	0.16
	–0.02
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Infertility-related parameters
	



	4. Female diagnosis
	−0.11
	−0.04
	0.07
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	5. Male diagnosis
	0.02
	−0.01
	0.13
	−0.57**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	6. Combined diagnosis
	−0.08
	0.07
	−0.03
	−0.33**
	−0.29**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	7. Unexplained diagnosis
	0.20*
	0.00
	−0.2*
	−0.31**
	−0.28**
	−0.16
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	8. Duration of infertility
	0.01
	0.04
	−0.30**
	−0.09
	0.00
	−0.03
	0.16
	1
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	9. Number of treatment cycles
	−0.11
	−0.02
	−0.38*
	−0.04
	−0.02
	0.03
	0.05
	0.62**
	1
	
	
	
	
	
	
	
	
	
	
	
	
	



	Infertility-related stressors
	



	10. Social concern
	−0.11
	0.08
	−0.39*
	−0.20*
	0.20*
	−0.09
	0.10
	0.56**
	0.50**
	1
	
	
	
	
	
	
	
	
	
	
	
	



	11. Need for parenthood
	0.08
	−0.01
	0.43**
	0.07
	−0.00
	0.12
	−0.23*
	−0.66**
	−0.67**
	−0.55**
	1
	
	
	
	
	
	
	
	
	
	
	



	12. Rejection of a childfree lifestyle
	−0.02
	−0.03
	0.06
	−0.02
	0.10
	−0.03
	−0.07
	0.02
	−0.13
	0.08
	0.12
	1
	
	
	
	
	
	
	
	
	
	



	13. Couple’s relationship concern
	0.09
	0.02
	0.29**
	−0.01
	0.06
	−0.00
	−0.07
	−0.27**
	−0.43**
	−0.20*
	0.42**
	0.02
	1
	
	
	
	
	
	
	
	
	



	Coping strategies
	



	14. Social support
	0.01
	0.13
	0.31**
	−0.07
	0.05
	0.10
	−0.08
	−0.50**
	−0.52**
	−0.33**
	0.54**
	0.05
	0.31**
	1
	
	
	
	
	
	
	
	



	15. Problem solving
	0.17
	0.04
	0.29**
	−0.03
	0.03
	0.10
	−0.09
	−0.25**
	−0.45**
	−0.05
	0.29**
	0.12
	0.32**
	0.43**
	1
	
	
	
	
	
	
	



	16. Positive attitude
	0.20*
	0.02
	0.19*
	−0.03
	0.07
	−0.01
	−0.09
	−0.25**
	−0.29**
	−0.25**
	0.30**
	0.08
	0.16
	0.08
	0.05
	1
	*
	
	
	
	
	



	17. Turning to religion
	−0.31**
	−0.03
	−0.36**
	−0.09
	−0.06
	−0.00
	0.23*
	0.54**
	0.57**
	0.40**
	−0.60*
	−0.02
	−0.29**
	−0.46**
	−0.53**
	−0.26**
	1
	
	
	
	
	



	18. Avoiding
	−0.19*
	0.10
	−0.53**
	−0.04
	0.09
	−0.20*
	0.15
	0.53**
	0.71**
	0.53**
	−0.65**
	−0.10
	−0.31**
	−0.56**
	−0.39**
	−0.24**
	0.55**
	1
	
	
	
	



	Relational resources
	



	19. Couple’s dyadic adjustment
	0.14
	0.03
	0.30**
	−0.06
	0.04
	0.03
	−0.00
	−0.14
	−0.17
	−0.38**
	0.17
	−0.01
	0.16
	0.00
	0.04
	0.05
	−0.21*
	−0.19*
	1
	
	
	



	Psychological health conditions
	



	20. State-Anxiety
	−0.03
	0.16
	−0.09
	−0.09
	0.07
	0.00
	0.01
	0.28**
	0.17
	0.18*
	−0.24**
	−0.02
	−0.09
	−0.20*
	−0.09
	−0.03
	0.13
	0.32**
	0.08
	1
	
	



	21. Depression
	−0.09
	−0.03
	−0.38**
	−0.10
	−0.03
	0.01
	0.19*
	0.49**
	0.38**
	0.34**
	−0.44**
	−0.00
	−0.19*
	−0.44**
	−0.12
	−0.24**
	0.41**
	0.38**
	−0.23*
	0.13
	1
	



	Treatment outcome
	



	22. Treatment success
	0.07
	−0.03
	0.25**
	0.07
	0.02
	0.03
	−0.18*
	−0.85**
	−0.47**
	−0.61**
	0.67**
	−0.11
	0.18*
	0.43**
	0.04
	0.26**
	−0.50**
	−0.46**
	0.23*
	−0.26**
	−0.47**
	1




	Spearman's correlation values. **p < 0.01; *p < 0.05.









3.2 Hypothesis 1 (H1)—predictors

The findings from the logistic regression analyses highlighted that the women reporting high duration of infertility, high number of treatment cycles, high levels of social concern, recurring to a greater extent to avoiding coping strategy, and reporting clinical levels of State-Anxiety and depression were statistically significantly less likely to be in the Success group. Conversely, the women who reported a high level of couple's relationship concern, greater use of the positive attitude coping strategy, and higher perceived levels of couple's dyadic adjustment were statistically significantly more likely to be in the Success group.



3.3 Hypothesis 2 (H2)—moderators

With respect to interaction analyses (Table 6), the data revealed that specific fertility-related parameters (i.e., duration of infertility and number of treatment cycles) and coping strategies (i.e., positive attitude and avoiding) and perceived Couple's Dyadic Adjustment were moderators in the association between the treatment outcome and the infertility-related stressors and Psychological Health conditions, respectively. Specifically, a longer duration of infertility and a higher number of treatment cycles significantly decreased the likelihood of belonging to the Success group among women with high levels of perceived social concern and clinical depression, i.e., those who were already at high risk.



TABLE 6 Predictors and moderators of treatment outcome (success) N = 120.



	Treatment outcome at T2 (Success)



	Predictors
	OR
	95% CI





	Duration of infertility at T2
	0.02
	0.00–0.16***



	Number of treatment cycles at T2
	0.16
	0.07–0.38***



	Social concern at T1
	0.11
	0.05–0.25***



	Couple's relationship concern at T1
	4.30
	1.67–11.03**



	Avoiding coping strategy at T1
	0.14
	0.06–0.31***



	Positive attitude coping strategy at T1
	3.18
	1.35–7.51**



	Dyadic adjustment at T1
	4.44
	1.64–12.01**



	State-Anxiety at T1
	0.29
	0.12–0.70**



	Depression at T1
	0.10
	0.03–0.35***



	Moderators
	OR
	95% CI


	Social concern at T1 × duration of infertility at T2
	0.04
	0.01–0.10***



	Social concern at T1 × number of treatment cycles at T2
	0.03
	0.01–0.11***



	Social concern at T1 × avoiding at T1
	0.04
	0.02–0.15***



	Social concern at T1 × positive attitude at T1
	0.30
	0.16–0.56***



	Social concern at T1 × dyadic adjustment at T1
	0.34
	0.15–0.76*



	Couple's relationship concern at T1 × positive attitude at T1
	3.10
	1.27–7.55**



	Couple's relationship concern at T1 × avoiding at T1
	0.45
	0.29–0.72***



	Couple's relationship concern at T1 × dyadic adjustment at T1
	4.49
	2.02–9.94***



	Depression at T1 × duration of infertility at T2
	0.03
	0.00–0.25***



	Depression at T1 × number of treatment cycles at T2
	0.04
	0.00–0.31***



	Depression at T1 × positive attitude at T1
	2.28
	1.03–4.94***




	Only significant associations were displayed.


	*p < 0.05; **p < 0.01; ***p < 0.001.







Similarly, the greater the use of the avoiding coping strategy, the lower the likelihood of belonging to the Success group; however, this was found not only among the women with a high perceived level of social concern, but also among the women with a high perceived level of couple's relationship concern. The latter had a statistically significantly higher chance of belonging to the Success group when not extensively relying on escape, detaching, or avoiding strategies. In contrast, the greater the use of the positive attitude coping strategy, the higher the likelihood of belonging to the Success group, not only among women with a high perceived level of couple's relationship concern but also among the women who reported clinical levels of depression. The latter had a statistically significantly lower chance of belonging to the Success group when not extensively relying on positive reframing.

Furthermore, having a high perceived level of couple’s dyadic adjustment was associated with a higher likelihood of belonging to the Success group among the women with a high perceived level of couple's relationship concern. Nonetheless, neither the positive attitude coping strategy nor the couple's dyadic adjustment, which represented significant resources, was able to impact the association between the treatment outcome and social concern, resulting in a statistically significant lower chance of success. Finally, despite evidence of the detrimental effect of State-Anxiety on treatment success (main predictor), no interaction effects with either coping strategies or dyadic adjustment dimensions were found.



3.4 Hypothesis 3 (H3)—mediators

Hayes’ PROCESS tool for SPSS was used to investigate whether psychological health conditions mediate the associations between the treatment outcome and infertility-related stress dimensions, coping strategies, and couple's dyadic adjustment dimensions, respectively. The data revealed that depression partially mediated the association between social concern and treatment outcome (Nagelkerke R2 = 0.12, p < 0.001) (Figure 3). Specifically, the data revealed a statistically significant direct effect of social concern on treatment outcome (Effect = −0.55; SE = 0.12; Z = −4.59; CI = −0.78 to −0.31; p < 0.001), with the indirect effect of social concern through depression (Effect = −0.07) being statistically significant since the confidence interval did not contain zero (CI = −0.16 to −0.02), and the Sobel test was significant (Z = 2.63, p = 0.008).


[image: Diagram showing the mediating role of depression in the relationship between infertility-related social concern stressor at T1 and treatment outcome success at T2. Path A is from stressor to depression with coefficient 0.13 (confidence interval 0.06 to 0.20), significant at p < 0.01. Path B is from depression to treatment outcome with coefficient -0.58 (confidence interval -1.00 to -0.16), significant at p < 0.05. Direct effect: -0.55 (confidence interval -0.78 to -0.31), significant at p < 0.001. Indirect effect: -0.07 (confidence interval -0.16 to -0.02), indicating partial mediation.]
FIGURE 3
The mediating role of depression in the association between the perceived social concern stressor and treatment outcome (success).





4 Discussion

By applying the I-STRESS model (8), this study enrolled a group of infertile women at the beginning of their infertility treatment (T1) to explore and identify the psychological variables (predictors, moderators, and mediators) associated with treatment outcome (failure or success) at the 4-year follow-up (T2).

Firstly, medical records of sampled women revealed that, 4 years after the first infertility treatment, 48.3% of the women achieved a live birth, while 51.7% of the women did not. Furthermore, most of the women who had undergone three to five treatment cycles achieved motherhood (81.1%), while all the women who had undergone more than five cycles in the 4 years were still childless (100%). This is somewhat in line with medical research suggesting that 75.8%–80.1% of couples achieve live birth after five cycles (21), with no live births from the sixth cycle onwards—even if this latter finding concerned older patients (≥45 years old) (26, 27).

However, overall, these findings seem to suggest an important aspect that should be carefully accounted for within multidisciplinary interventions implemented in medical settings, namely, these data corroborated the use of timely ART treatments (by mainly considering the factor of ageing); yet, at the same time, they also discourage the excessively rapid repetitions of ART treatment cycles (i.e., about two cycles—thus two failures per year). This could, indeed, hinder the possibility for women to have adequate time to recover both physically and mentally after a treatment failure, potentially exacerbating the suffering and feelings of hopelessness linked to multiple, rapidly repeated losses and grief.

In line with this, preliminary findings about psychological health conditions further emphasized the noteworthy psychological risk to which women still facing infertility treatments (and multiple failures) are exposed to. Indeed, the data underlined that the women in the Failure group reported—at the beginning of the treatment path (T1)—higher percentages of clinical levels of State-Anxiety (38.7%) and depression (35.5%) when compared to those who then achieved motherhood (State-Anxiety: 15.5%; depression: 5.2%). Timely multidisciplinary interventions are therefore required that put the overall reproductive health needs of infertile patients at their center, namely, both their psychological health and their desire to achieve parenthood.

Thus, considering the core hypotheses of our study and, specifically, with respect to H1 (predictors of treatment outcome), this study’s findings revealed that a wide set of specific risk factors (i.e., long duration of infertility, high number of treatment cycles, high perceived level of the social concern stressor, greater use of the avoiding coping strategy, and clinically relevant levels of State-Anxiety and depression) and protective factors (i.e., high perceived level of the couple's relationship concern stressor and couple's dyadic adjustment and greater use of the positive attitude coping strategy) were associated with the patients’ treatment outcomes, thus contributing to the international debate featuring the mixed research on the topic, but also indicating the potential of all the I-STRESS model dimensions—including psychological health conditions—to extend our knowledge of the factors associated with infertility treatment outcomes. Specifically, considering the risk factors, in line with our descriptive data on fertility-related parameters, this study’s findings corroborated previous studies warning that the psychological burden related to duration of infertility and repeated failures may affect not only psychological health conditions (31, 61), but also the treatment outcome (25, 62).

Moreover, the data provided further evidence supporting previous research highlighting that women’s use of avoiding coping strategies (36) and the presence of psychopathological conditions related to anxious and depressive symptoms (45, 48) may represent significant risk factors associated with treatment failure, thus fully corroborating the large body of converging evidence on the inherent link between psychological suffering and treatment outcome (14), yet also suggesting the need to offer multidisciplinary interventions in clinical settings to promote reproductive health effectively. This should be done by providing infertile couples with adequate resources and tools for dealing with the physical and psychological burdens experienced throughout the course of treatment.

Nonetheless, considering the risk factors, the data originally highlighted that perceived stress related to social concern was the sole infertility-related stressor significantly associated with the likelihood of treatment failure. This finding, in line with the large amount of evidence on the association between stress and IVF failure (63), is, however somewhat in contrast with research that has reported evidence on the main role of the personal pressures/needs and marital/sexual sources of stress on treatment outcome (14, 33), suggesting the need to carefully take into account the role of social pressures, which could significantly hinder the chance of treatment success.

From this perspective, this evidence on the specific detrimental effect of social concern could be discussed by taking into account infertility research exploring parenthood motives. In particular, it has been suggested that social pressure (i.e., motivation to meet the demands of society/family/relative/friends) and, accordingly, patients’ willingness to correspond to the parenting expectations of society, not only could expose them to higher psychological risk when a treatment fails (64), but could even play a role in compromising IVF treatment success (36).

Furthermore, this finding can also be discussed by considering the inherent nature of the infertility-related social concern stressor. This features the following characteristics, namely, high sensitivity to comments, intense feelings of social isolation, and alienation from family or peers. From this perspective, it could be hypothesized that the perceived shame, the fear of disclosing one’s condition, and the social isolation/alienation could result in women relying to a lesser extent on social support, with the latter linked to better psychological adjustment to IVF (65) and to a higher likelihood of treatment success in infertility research (36). However, notwithstanding the clear potential of social factors influencing not only the psychological aspects of infertility experience but also the treatment outcome, further research is needed to shed light on the role of the social domain within multidisciplinary infertility research.

Regarding H1 and the protective factor findings, the data supported the well-demonstrated positive role of specific individual and relational resources, such as the use of positive attitude coping strategies (37) and perceived marital satisfaction/couple’s dyadic adjustment (40, 66), not only in terms of fostering the psychological adjustment to infertility experience but also in relation to the treatment success. Furthermore, interestingly, the data revealed the positive role of the infertility-related couple's relationship concern stressor. From this perspective, whereas previous research has highlighted the detrimental effect of marital/sexual stressors on treatment outcome (14, 33)—proposing the explicative hypothesis that patients who experienced marital conflict were less likely to undergo treatments and, thus, less likely to achieve a pregnancy—the findings in this study suggested a different, and potentially favorable, role for couple's’ relationship concern.

Nonetheless, to shed light on findings concerning predictors (H1), and in line with the adoption of the transactional multidimensional perspective underpinning the I-STRESS model (8), there was a need to go further into our core research hypotheses by exploring psychological moderating (H2) and mediating variables (H3). This, indeed, provided further insight and a more complex understanding of how the interplay among psychological dimensions was associated with the treatment outcome. Thus, with respect to the moderating effects (H2), and specifically considering the moderators of the couple's relationship concern stressor, the results highlighted that the women who perceived higher stress related to this latter stressor and, at the same time, tried to distance themselves from stressful situations (using avoiding coping strategies), were at higher risk for treatment failure. In contrast, the co-presence of individual resources, such as the use of strategies centered on a positive re-appraisal of the stressful situation (i.e., a positive attitude coping strategy), and/or relational resources, such as the perceived couple's cohesion, consensus, gratification, and satisfactory intimacy (i.e., the couple's dyadic adjustment), were linked to an increased chance of achieving parenthood.

Therefore, it is sound to hypothesize that the role of the couple's relationship concern stressor as a risk or protective factor may depend on the simultaneous presence of further key dimensions. In other words, when women perceived high stress related to the detrimental effects on their relationship due to the burden of dealing with the infertility journey, but they also perceived themselves to belong to a solid and cohesive dyad, this could represent a “wholesome concern” that plays a protective role, fostering psychological health and better adjustment to the treatments. In the same direction, regarding the patient’s concerns about the couple's life, when they are openly expressed, faced, and reappraised (i.e., low use of the avoiding coping strategy and high use of the positive attitude coping strategy), they could also play a role as a motivational drive for dealing with infertility treatment without the desire for parenthood prevailing over the couple's relationship, thus—once again—fostering a better adjustment to treatments and potentially promoting its success.

In contrast, when considering the infertility-related social concern stressor, the co-presence of individual and relational resources was not able to counteract its detrimental effects. Rather, the data suggested that the co-occurrence of a long duration of infertility and an increased number of treatment cycles and the adoption of passive coping strategies (i.e., avoiding) should be evaluated carefully. Indeed, the cumulative presence of these multiple risk factors was found to be associated with an even lower chance of treatment success. From this perspective, these data further underlined the key and unique detrimental role of the social concern stressor. In this regard, the literature suggests that when a patient’s motivation to achieve parenthood is extrinsic—mainly driven by environmental pressure or by the need to meet expectations from society and/or family—their ability to cope with stress linked to infertility is lessened (67), and this may have a significant effect on their reproductive functions (36).

Nonetheless, the findings from moderation analyses (H2) revealed another key aspect to be accounted for when defining interventions. Specifically, considering depression, on the one hand, the significant increase in risk in cases of prolonged infertility and repeated cycles of attempts and failures (i.e., recurrent losses, grieving, feelings of defeat, and loss of hope) was confirmed once again; however, on the one other hand, the women who reported clinically relevant levels of depression but also relied on a positive attitude coping strategy were more likely to belong to the Success group. These findings should be carefully considered since they suggest the hypothesis that even in the cases of more intense depressive states, fostering a reframing strategy among these women (re-elaboration and re-appraisal within psychological counseling interventions) could increase the chance of success, thus creating a virtuous circle that could potentially reduce—by breaking the vicious circle of treatment failures—the depressive symptoms.

In this direction, by combining these latter findings with those from the mediation analyses (H3), it is possible to achieve a greater understanding of this complex portrait, providing further useful clinical insights for the development of supportive counseling interventions. Specifically, this study’s findings revealed that depression partially mediated the association between one of the key risk factors that emerged in this study, namely social concern, and treatment outcome. This finding could provide a better understanding of the underlying pathways of the relationship between social factors and treatment outcome through depression symptomatology, suggesting that the complex interplay between two psychologically related risk factors could be linked, rather than only directly, to the outcome of ART treatments. However, most importantly, when combined with previous data (moderating variables—H2) that indicated that the detrimental relationship between depression and treatment outcome was significantly buffered (moderated) by a positive attitude coping strategy, these findings suggest that it is possible to promote a counseling intervention that fosters disclosure and re-appraisal of one's own experiences to mitigate this detrimental relationship effectively.

Therefore, overall, the findings from this study provide an additional input to the relatively narrow branch of research that crosses the respective boundaries of the medical and psychological fields by identifying multiple predictors that can hinder (i.e., long duration of infertility/high number of treatment cycles, the social concern stressor, the avoiding coping strategy, State-Anxiety, and depression) or promote (i.e., the couple's relationship concern stressor, couple's dyadic adjustment, and the positive attitude coping strategy) ART treatment success. However, by adopting the transactional multidimensional perspective underpinning the I-STRESS model (8), the study also offers a further and more complex insight into the fact that infertile patients may be at higher or lower risk depending on the co-occurrence of multiple risk and/or protective factors. These should be comprehensively assessed and monitored throughout the infertility path in a joint effort of cooperation among healthcare professionals in the field of reproductive health (e.g., gynecologists/ obstetricians, reproductive endocrinologists, nurses, and psychologists).

Nonetheless, some limitations should be addressed. First, although the prospective design is considered valuable to establish a time sequence (in our case, starting from the beginning of infertility treatment) and indicate cause-and-effect relationships, inferences concerning the temporal associations between the predictors and ART treatment outcomes should be made with caution for several reasons. Indeed, whereas the inherent complexity of the interplay between psychological and medical health conditions hinders the possibility of establishing any causality, the study provided evidence of the statistically significant associations between psychological variables and treatment outcome. Moreover, further potential confounding factors that were not addressed in this study—both from the medical and psychological fields—may have influenced the outcome (e.g., adverse health behaviors) or may have occurred over the 4 years (e.g., worsening of medical conditions, further physical illness, changes in the type of pharmacological treatments, or other stressful live events such as loss of job and grief). In particular, this study did not cover the potential role of meaningful medical factors, such as the crucial parameters of reproductive health (e.g., BMI categories, hormone levels, and semen quality) or the type of ART treatment the patients had undergone. Future research should, therefore, be designed and developed by a multidisciplinary team to consider and explore the potential influence of a wider set of factors, from both the psychological and medical fields, that could potentially influence ART treatment outcomes. Furthermore, future research should be designed with more than two time-point assessments to provide more data and account for potential changes that could occur during the infertility path (e.g., new stressors such as changes in employment, medical interventions, and changes in medical parameters).

Moreover, despite the sample being large enough to explore the research hypotheses, a larger sample would strengthen the statistical power of the mediation/moderation analyses (particularly considering the limits of using dichotomized variables). Moreover, a larger and more heterogeneous sample would increase the generalizability of the findings. In particular, despite the evidence potentially being of international interest, the generalizability of the research results from this study is limited as the sample consisted of married white/Caucasian Italian women who were part of infertile heterosexual couples and diagnosed with primary infertility. This limits the generalizability of findings to other cultures, family structures, and patients with secondary infertility. Thus, future research should recruit a more heterogeneous sample and be designed with a cross-cultural design to strengthen the generalizability of the results and to make comparisons of findings beyond the national context.


4.1 Theoretical and clinical implications

Notwithstanding the abovementioned study limitations, the findings in this study provide an original contribution to the field of reproductive health, with specific theoretical and clinical implications. First, considering the strengths in the study design, the application of a statistically valid transactional and multidimensional predictive model sustains the reproducibility of this research design in other clinical settings. Furthermore, the use of the “live birth” indicator as the outcome, rather than a positive pregnancy test, allowed us to consider a treatment to be a success only when parenthood was achieved, thus emphasizing the need to go beyond the medical parameters alone when promoting reproductive health. In line with this, the recruitment of infertile women at the beginning of their treatment allowed us to explore the psychological impact of the infertility treatments on women whose emotional experiences were not yet affected by repeated treatment failures, and, accordingly, allowed us to define tailored evidence-based interventions to assist infertile patients throughout the infertility path.

In this direction, this study has several implications for clinical practice. Specifically, the adoption of a statistically valid framework could allow practitioners to routinely assess and monitor a wide set of psychological risk and protective factors that could potentially influence psychological adjustment among women undergoing ART treatments and potentially also be associated with treatment success. This framework also accounts for the complex interplay among psychological variables, thus reflecting the real-life experiences in which infertile patients can be exposed to multiple risk factors (e.g., the social concern stressor, greater use of the avoiding coping strategy, clinically relevant levels of anxiety and depression, an increased duration of infertility, and a high number of treatment cycles). However, at the same time, the patients could also possess (or, through tailored psychological support interventions, activate/strengthen) several individual (e.g., a positive reframing coping strategy) and dyadic resources to deal with the infertility experience and ART treatments.

However, beyond the implications for psychologists and psychotherapists working in the field of reproductive health, this study highlights the importance of adopting an integrated and multidisciplinary approach when planning and implementing treatment trajectories and interventions that target patients undergoing ART treatments. In this perspective, the evidence of the detrimental impact of repeated medical treatment cycles in a rapid succession underscores that all healthcare professionals (i.e., gynecologists, obstetricians, nurses, and psychologists), regardless of their discipline’s goals, should carefully balance and harmonize medical field evidence of how to maximize ART success rates with psychological evidence concerning the patients’ psychological needs, risks and available resources, with the specific goal of maximizing psychological adjustment to the infertility experience. Indeed, by plainly acknowledging the value of discussing, within multidisciplinary teams, moment-by-moment customized approaches for each patient, it could be possible to maximize and foster the goal of promoting the overall reproductive health of ART-treated patients, in terms of both psychological wellbeing and treatment success.
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