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Abstract


Background/Objectives: The study presented in this paper seeks to examine how personality traits and depressive symptoms, influenced by the fear of COVID-19, interact in infertile couples, who are on the verge of commencing treatments with assisted reproductive technology (ART). The purpose of this observational study was to explore the relationship between personality traits in infertile couples and the occurrence of depressive symptoms, taking into account the mediating effect of COVID-19 fear. Methods: The study sample consisted of 108 women and 71 men (N = 179), all of whom had received an infertility diagnosis and expressed a desire to begin ART treatment at a Sicilian ART center; they were subsequently recruited. The Personality Inventory (PI), Beck Depression Inventory (BDI) and Fear of COVID (FCV-19S) were used for data collection. Results: The FCV-19S demonstrates a significant positive correlation with both neuroticism (r = 0.25, p = 0.001) and agreeableness (r = 0.19, p = 0.012). In addition, there is a significant correlation between FCV-19S (r = 0.67, p < 0.001) and depression symptoms. The mediation analysis reveals that neuroticism is a predictor of fear of COVID-19 (β = 1.77, p = 0.001) and depression (β = 0.22, p = 0.002). Additionally, the fear of COVID-19 significantly influences (β = 0.12, p < 0.001) depression. Conclusions: This study found that neuroticism and agreeableness are positively linked to the fear of COVID-19, and women displayed notable mild mood disorders. Neuroticism predicted both depression and fear of COVID-19, while fear of COVID-19 predicted depressive symptoms. However, the total efficacy of the mediation model was not significant, thereby suggesting that the variables do not fully explain this model.
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1. Introduction


Many consider that assisted reproduction technology (ART) treatments represent the most significant scientific advancement in the search for solutions to address infertility and the difficulties of spontaneous conception in achieving desired parenthood. Previously considered as uncommon and atypical conditions, these issues are now increasingly prevalent due to the advancing age of mothers [1] and various environmental factors.



It is worth noting that, from 2013 to 2021, there was an exponential increase in the number of couples undergoing first, second, and third level ART techniques (from 71,741 couples in 2013 to 86,090 in 2021), and that Sicily has a high percentage of currently active ART centers [2] (Activities of the Italian National ART Registry—2021).



Infertility is identified as the inability to achieve pregnancy after one year of attempting through frequent and unprotected sexual intercourse, or as the inability of an individual or couple to conceive [3]. This condition, which affects 10 to 15% of couples worldwide, with half of the cases attributed to the male factor [4], represents a significant public health issue, both in terms of increasingly concerning low birth rates and costs [3,5]. The number of couples in Italy experiencing difficulties in natural conception has doubled since 1996, reaching a proportion of one in five [6].



From a psychological perspective, infertility is particularly burdensome for both men and women. It deeply affects individual and couple well-being [7]. Symptoms related to depression and anxiety are the most frequent reactions to infertility and the beginning of an ART journey [8]. The high prevalence of depressive and/or anxiety disorders raises the possibility that certain personality traits may predispose individuals to the development of depression and anxiety in response to the condition of infertility, in addition to the emotional burden of treatments to achieve a pregnancy [9].



A longitudinal study conducted in Italy has highlighted that 17.9% of the women involved in such treatments exhibited depressive symptoms, while 14.7% displayed symptoms of anxiety. However, depressive symptoms affected 6.9% of men and symptoms of anxiety affected 4.5% of cases [10]. Depression, compared to anxiety, therefore, seems to be more prevalent among infertile couples. Furthermore, a survey of 43 women has revealed that certain beliefs regarding motherhood and the desire for ‘perfectionism’, perceived as a personality trait, are associated with lower levels of fertility-related quality of life [11].



According to the Big Five theory of personality traits, Costa and McCrae [12] have proposed the following taxonomy, which is based on five major factors: extraversion, neuroticism, agreeableness, conscientiousness, and openness to experience. Various studies have demonstrated that there are personality differences in determining reproductive behavior [13,14].



Neuroticism reflects a general tendency to experience negative emotions, such as anxiety, and to become easily distressed. Neuroticism has been associated with difficulties in social relationships, such as lower relational quality and interpersonal negativity in marriage [15,16]. Furthermore, neuroticism has been linked to intentions of procreation. In a sample of young German adults, individuals with high neuroticism displayed greater decisional ambivalence regarding the idea of becoming a parent [17]. Such decisional ambivalence can lead to postponing parenthood, in addition to having fewer children [14] and, therefore, to seeking ART, also due to advanced maternal age.



In light of this review of studies in the literature, it is of great interest to understand which relationships might exist between such personality traits and depressive symptoms, in a social context mediated by the presence of the COVID-19 pandemic.



In the context of the latter [18], the main scientific and professional societies regarding the field of fertility [19,20] have advised postponing a pregnancy [21] insofar as monitoring an ART journey requires continuous checks, which are not only gynecological but also hormonal. With a rationale of containing the pandemic emergency, with measures such as social distancing and lockdown, it was preferable to advise delaying taking all unnecessary risks. Moreover, ART services are often located in facilities not immediately adapted to respecting safety guidelines issued by governments around the world in containing the pandemic.



Personality traits can have a significant impact on how individuals perceive threats and react to crises like pandemics [22]. Individuals with tendencies towards neuroticism, anxiety, emotional instability, and lack of security have shown an increase in stress levels and negative emotional reactions [23]. Caci and colleagues [24] observed that individuals with a high degree of neuroticism exhibited greater fears related to the effects of COVID-19 in everyday life, tending to experience boredom more easily and to indulge in negative thoughts and fantasies.



Precisely because neuroticism is identified, according to the Big Five model [12], as the primary trait influencing the management of fear, people with a high level of neurotic traits may be more susceptible to perceiving danger, an intense emotional response, and pay greater attention to threats, with a reduced capacity to deal with stressful situations [25]. Although the stress related to fertility can be considered comparable to that generated by the pandemic [26,27], the emotional impact of the pandemic on infertile patients is significant [28].



In light of what has been presented, the purpose of this observational study is to investigate personality factors in infertile couples and their relationship with the presence of any depressive symptoms, considering the role of fear of COVID-19 as a mediating variable.



This study, therefore, has the following hypotheses:




	–

	
To verify the existence of significant correlations between personality factors, depression, and fear of COVID;




	–

	
To verify the relationship between personality traits and depression, taking into account the role that a fear of COVID-19 may have played in mediating such an association, in infertile men and women who were about to commence a medically assisted reproduction (MAR) journey.










2. Materials and Methods


2.1. Participants


A total of 108 women and 71 men (N = 179), who had received an infertility diagnosis and expressed a desire to start ART treatment at a Sicilian ART center, were recruited. The study was conducted over the course of one year from July 2021 to July 2022, and the inclusion criteria were to have received an infertility diagnosis and an understanding of Italian for the administration of psychometric tests. Some cases were excluded where questionnaires were incomplete.



The sample characteristics (see Table 1) confirmed that the study participants were mostly couples from a middle–low socioeconomic and cultural background. Indeed, the assisted reproduction center, where the participants were recruited, is located in an area particularly at risk of socioeconomic disadvantage. The center, therefore, serves as the only clinic offering ART services at reduced costs compared to other centers.




2.2. Procedures and Instruments


The survey sample was recruited during the first gynecological visit, following a clinical interview in which couples were invited to participate in the research, and where informed consent to the study was provided and read. Participation was voluntary and anonymous, and the administration time of the psychometric tools lasted for approximately 20 min.



The research journey included the use of the following measures:




	–

	
A socio-demographic form, constructed ad hoc, in which the following data were collected: sex, age, nationality, relationship status, educational level, profession type (where relevant), number of children, incidence of previous miscarriages, information relating to whether it was the first attempt at ART, presence of previous pathologies, healthy eating habits, engaging in physical and sports activities, smoking habit, alcohol consumption, use of pharmacotherapy, and the presence of a social support network.




	–

	
Personality Inventory (PI) [29], a self-reporting questionnaire consisting of 20 items to assess personality factors, according to the Big Five model [12]. The questionnaire has five subscales which investigate the relative personality factors: extraversion, defined as a search for aggregation, assertiveness, positive emotionality, and a search for excitement; conscientiousness, defined as a sense of duty and self-discipline; openness regarding experiences and intellectual curiosity; agreeableness, defined as trusting in others and the ability to cooperate; and neuroticism, defined as a tendency to be emotionally unstable. Each item had a 5-point Likert scale with scores ranging from 1 = strongly disagree to 5 = strongly agree. Regarding psychometric properties, the tool demonstrated reliable internal consistency (α > 0.70).




	–

	
Beck Depression Inventory II (BDI) [30] is a self-reporting questionnaire consisting of 21 items; its aim is to measure the cognitive, motivational, affective, and behavioral symptoms of depression. Each item has a score ranging from 0 to 3, and the higher the BDI score, the more profound the degree of depression is. Regarding psychometric properties, the tool demonstrated reliable internal consistency (α > 0.80).




	–

	
A fear of COVID-19 (FCV-19S) [31] is a seven-item scale which assesses the fear of COVID-19. The seven items are rated on a 5-point Likert scale from 1 (strongly disagree) to 5 (strongly agree), with scores ranging from 7 to 35. The higher the score, the greater the fear of COVID-19. Regarding psychometric properties, the FCV-19S also demonstrated reliable internal consistency (α > 0.80).










2.3. Statistical Analyses


Preliminary analyses (means, SDs, and percentages) were calculated for the various socio-demographic variables. The variables being studied were investigated by performing Pearson correlations among personality factors, depression, and fear of COVID-19. An independent samples t-test was conducted to investigate the difference between the mean values of men and women for the depression variable. Finally, a mediation model was constructed in order to investigate the relationship between personality traits and depression, exploring the mediating role of the COVID-19 fear variable. Confidence intervals were reported, and bootstrapping was used to estimate these intervals. The significance of the indirect effect is indicated if the interval between the upper and lower confidence limits does not contain zero [32]. All analyses were performed using the SPSS statistical software version 28 (IBM SPSS Statistics).





3. Results


The results demonstrated that the average age of the women in the study was 34.6 (SD = 5.65), while that for men was 37.3 (SD = 5.93). The majority of women (96.3%) and men (97.2%) were Italian. The most prevalent relationship status was ‘marriage’ for women (75.9%) and men (77.5%). Regarding education level, 35.3% of women and 31% of men had completed lower secondary education. Approximately 38.3% of the women were housewives, while the majority of men were employed (34.3%). Additionally, 85% of the women did not already have children, similar to the majority of men (85.5%).



In total, 72.9% of the women reported having had no previous miscarriages, in addition to not having any psychological or organic pathological conditions apart from infertility; this statement was shared by 71.3% of the women and the majority of men reported the same characteristic (84.6%).



Although most women (83.3%) and men (78.3%) claimed to follow a healthy diet, the majority of them did not engage in any sports or physical activity (77.8% of women and 59.4% of men). Similarly, a regular smoking habit (70.4%), alcohol consumption (95.4%), and medication (77.8%) were absent among women. Men displayed similar habits, with 59.4% stating that they were non-smokers, 94.2% confirming they did not regularly consume alcohol, and 81.2% did not regularly use medication.



While the majority of women described their social network as “limited” (54.2%), most men referred to having an extensive social network (57.4%). Finally, both women (62.9%) and men (53%) reported having their family as the main reference point regarding support and emotional backing in starting their ART journey.



Descriptive statistics are reported in Table 1 above.



The results of the correlations are shown in Table 2 below.



Additionally, the independent samples t-test indicated a difference regarding the depression variable [t (1177) = 15.75, p < 0.001].



Descriptive analyses highlighted BDI scores greater than 10, that is, the cut-off point for identifying a mild mood disorder in women (M = 12.8; SD = 1.6) but not in men (M = 4.6; SD = 5).



Based on the results obtained from the correlations, and from the literature, mediation models were developed in which the relationships between personality factors, fear of COVID-19, and depressive symptoms were analyzed.



The mediation hypothesis was examined by testing the significance of the indirect effect of fear of COVID-19 on depressive symptoms.



The results of the mediation analyses performed with Hayes’ procedure [33] are presented in Figure 1 below.



The results demonstrated that neuroticism predicted a fear of COVID-19 (β = 1.77, ** p = 0.001), as well as depression (β = 0.22, ** p = 0.002). The mediator, fear of COVID-19, also significantly predicted (β = 0.12, ** p < 0.001) the depression variable. In conclusion, the mediation test indicated that neuroticism directly influenced depression (p = 0.002), and the effect of the mediator, fear of COVID-19, was also significant (SE = 0.016, 95% CI = [0.02, 0.08]). However, no total effect of the model was found to be significant (p = 0.96).




4. Discussion


The results of the observational study have demonstrated that a fear of COVID-19 is significantly correlated with neuroticism and the personality trait of agreeableness. The correlation between fear of COVID-19 and neuroticism aligns with the literature in the field, which indicates that this personality trait is more closely associated with the presence of anxiety disorders, depression, and generally a lower level of satisfaction with one’s quality of life [34,35,36]. Other studies that have examined different variables and sample characteristics have reported strong associations between neuroticism and various mental health problems, thereby highlighting how this personality trait is a significant risk factor, even in non-pregnant populations [37]. Indeed, as is known, personality traits are predictors of significant health outcomes as they also affect physical illnesses and influence an individual’s mental health [38]. Thus, as supported by other studies in the literature, having a personality with high levels of neuroticism increases the fear of COVID-19 [39], and this was also detected in a predictive sense. On the other hand, the correlation between fear of COVID-19 and agreeableness is inconsistent with studies in the literature [40,41], which suggests that this personality trait corresponds to a greater acceptance of the changes imposed by COVID-19, in addition to the presence of less dysfunctional behaviors.



It could be hypothesized that, in the sample examined, being willing and open to meeting others (a characteristic typical of individuals who report high levels of agreeableness) may increase the perception of a greater fear of social contact, which is so central in the organization of their personality. Furthermore, results from other recent studies have suggested that individuals with high levels of agreeableness (in particular) have tended to comply more with government rules and recommendations to combat COVID-19 [42]. These data may also be supported by the correlation between agreeableness and a fear of COVID-19.



A significant finding supported by studies in the literature is the correlation between fear of COVID-19 and depression [43,44,45]. Indeed, many research paths have supported the study’s results. Indeed, a fear of COVID-19 has been positively correlated with mental health consequences such as depression, stress, and anxiety symptoms, indicating that the higher the FCV-19S score, the higher the level of mental health issues such as depression [46]. Çıkrıkçı et al. [47] have shown that the fear of illness and infection can lead to depression, anxiety, and stress in some people. In a similar vein, Huang and Zhao [48] have observed that many individuals experienced moderate-to-severe levels of depression, anxiety, and stress during the initial phase of the COVID-19 pandemic. Yet, another study described the positive relationship between anxiety, stress, depression, intolerance to uncertainty, FCV-19S, and positivity, finding mediators. This research indicated a statistically significant positive correlation between FCV-19S and depression, intolerance to uncertainty, anxiety, and stress [49].



Equally significant is the difference between the mean scores of men and women regarding the scores reported on the BDI; women displayed higher scores, indicating, according to the scoring provided by the psychometric tool, the presence of a mild mood disorder. This finding is also supported by already published studies which emphasize how depression is the condition most widespread among infertile women [50], compared to men who report lower scores [51,52].



There are many studies in the literature regarding degrees of depression because depression is a widespread condition and it is often related to infertility [50,53]. At present, depression is the most frequently diagnosed psychiatric condition worldwide [54,55]. Moreover, even after treatments with assisted reproduction techniques, couples sometimes fail to overcome the feelings of mourning and loss associated with infertility [56]. Additionally, it is important to highlight that infertility also contributes to the risk of depression. According to Nik Hazlina et al. [57], women experiencing infertility are 1.4 times more likely to suffer from depression. This indicates that infertility elevates the risk of depression. Therefore, this finding should be considered a guiding factor for clinical and research interventions.



Of greater significance is the average score reported by women on the BDI (>10), which highlights the presence of a mild mood disorder, suggesting clinical indications regarding the intervention to be made with these women. Indeed, even regarding couples undergoing their first attempt of ART, health professionals should bear in mind these clinically significant data and particularly consider the emotional aspect of the infertility condition, often omitted in the gynecology department [58,59].



Moreover, the mediation analysis revealed how neuroticism predicted a fear of COVID-19, as well as having a significant effect on depression. Neuroticism is a personality trait which was originally defined to include anxiety, emotional instability, worry, tension, and self-pity. This negative affectivity can be accompanied by a pervasive perception that the world is a dangerous and threatening place, along with beliefs about one’s inability to manage or cope with difficult events [60]. In agreement with previous studies [24,61,62], the results confirmed Taylor’s [63] prediction that individuals with a high level of neuroticism are vulnerable to significant discomfort during pandemics because they are sensitive to stress and infection threats. Thus, having a personality with high levels of neuroticism can predict a real fear of COVID-19.



The role of neuroticism as a predictor of depression is also supported by the literature in this field [64,65]. Such studies suggest, for example, a relationship mediated by the environment between neuroticism and depression. This personality factor interacts with stressful life events, triggering new episodes of depression at young and more advanced ages [66,67]. Similarly, the pandemic can be understood in this sense as a definitively stressful life event, which, in addition to predicting the depression variable, permits the results obtained from the mediation model within the considerations already made by studies in the literature. A note of caution is that although these direct and indirect relationships in the mediation model are significant (with some aligning with the existing literature), the fact that the total effect of the mediation model is not significant suggests the need to consider other variables not examined in this study in order to explain the relationship between neuroticism and depression, with a fear of COVID-19 as a mediator.




5. Conclusions


The study has highlighted how the well-being of infertile couples can be significantly compromised by certain personality traits and the potential presence of depression, especially during global emergencies such as the COVID-19 pandemic. Some correlations, such as the relationship between neuroticism and a fear of COVID-19, are supported by the current literature. Other innovative findings have also been highlighted in this study; for example, the correlation between agreeableness and a fear of COVID-19 diverge from the current literature in the field.



The presence of mild mood disorders in the average scores of infertile women underscores the importance of addressing the well-being of these patients from their initial consultation regarding ART services. This suggests a shift in clinical practice which should focus not only on addressing infertility itself but also on empowering infertile women psychologically by leveraging their resources. In addition, and as highlighted by the mediation model, certain personality traits, such as neuroticism, are effective predictors of the fear of COVID-19 and the presence of depressive symptoms. Similarly, the authors of this study noted that perceiving an intense fear of COVID-19 predicted significant depression. However, while these individual relationships are significant, the total impact of the model cannot be said to be significant, indicating that the mediation model is not fully explained by the variables examined. This suggests that the study may have required the elaboration of additional variables.



The consequences of this study may have an impact on various fields, including clinical practice, future research, and the understanding of psychological dynamics in healthcare emergencies. The finding that neuroticism is a strong predictor of depression and a fear of COVID-19 highlights the importance of assessing personality traits in the psychological evaluations of patients. Mental health professionals may find it efficacious to implement more targeted screenings and personalized interventions in addressing symptoms of depression and anxiety, especially in emergency contexts such as pandemics. The presence of mild mood disorders among women suggests the need for additional psychological support, even during the initial consultation with assisted reproduction services. Specialists in the field might consider integrating psychological interventions into treatment protocols to improve the overall well-being of patients.



Finally, the insignificance of the overall effect of the mediation model suggests that other variables might influence the relationship between neuroticism, a fear of COVID-19, and depression. Future research could explore additional confounding or mediating factors, such as social support, resilience, or past trauma experiences. Since the mediation model did not demonstrate a significant effect on the mental health of patients, longitudinal studies tracking participants over time could provide further insights into how these relationships evolve and impact on mental health.



In light of the considerations presented in this paper, infertility in couples can be said to be a heterogeneous condition, with great variability. Studying the personalities of men and women who access ART services, and the potential impact of depression, are undoubtedly variables of primary importance when dealing with infertility. This is particularly relevant if studies can promptly increase the quantity and quality of evidence-based clinical interventions. Of the limitations of this study, the lack of a variable with which to measure anxiety should certainly be highlighted; such an inclusion may have clarified the relationship between neuroticism and depression.







Author Contributions


Conceptualization, S.B., C.P., M.A., A.P., G.C. and G.G.; methodology, S.B., G.G. and A.V.; software, G.G.; validation, Y.K., A.L. and S.B.; formal analysis, G.G. and S.B.; investigation, S.B., Y.K., A.P., A.L., A.V. and G.G.; resources, G.G. and S.B.; data curation, G.G. and S.B.; writing—original draft preparation, S.B.; writing—review and editing, A.P., M.A., C.P. and G.G.; visualization, S.B. and G.C.; supervision, G.G.; project administration, C.P. and M.A. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and it was approved by the Palermo 2 Ethical Committee (registry number 60AOR2020 dated 12 March 2020).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study. Written informed consent was obtained from the patients to publish this paper.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Ionio, C.; Mascheroni, E.; Colombo, C.; Lista, G. Prenatal attachment in twin pregnancy. In Multiple Pregnancy-New Challenges; IntechOpen: Rijeka, Croatia, 2018. [Google Scholar]

	



Activities of the Italian National ART Registry. 2021. Available online: https://www.iss.it/rpma-dati-registro (accessed on 10 June 2024).

	



Zegers-Hochschild, F.; Adamson, G.D.; Dyer, S.; Racowsky, C.; de Mouzon, J.; Sokol, R.; Rienzi, L.; Sunde, A.; Schmidt, L.; Cooke, I.D.; et al. The international glossary on infertility and fertility care. Fertil. Steril. 2017, 108, 393–406. [Google Scholar] [CrossRef] [PubMed]

	



Borght, M.V.; Wyns, C. Fertility and infertility: Definition and epidemiology. Clin. Biochem. 2018, 62, 2–10. [Google Scholar] [CrossRef]

	



Hayden, R.P.; Flannigan, R.; Schlegel, P.N. The role of lifestyle in male infertility: Diet, physical activity, and body habitus. Curr. Urol. Rep. 2018, 19, 56. [Google Scholar] [CrossRef]

	



Italian Ministry of Health. Piano Nazionale per la Fertilità. Available online: https://www.salute.gov.it/imgs/C_17_pubblicazioni_2367_allegato.pdf (accessed on 10 June 2024).

	



Babore, A.; Stuppia, L.; Trumello, C.; Candelori, C.; Antonucci, I. Male factor infertility and lack of openness about infertility as risk factors for depressive symptoms in males undergoing assisted reproductive technology treatment in Italy. Fertil. Steril. 2017, 107, 1041–1047. [Google Scholar] [CrossRef]

	



Matthiesen SM, S.; Frederiksen, Y.; Ingerslev, H.J.; Zachariae, R. Stress, distress, and outcome of assisted reproductive technology (ART): A meta-analysis. Hum. Reprod. 2011, 26, 2763–2776. [Google Scholar] [CrossRef] [PubMed]

	



Volgsten, H.; Ekselius, L.; Poromaa, I.S.; Svanberg, A.S. Personality traits associated with depressive and anxiety disorders in infertile women and men undergoing in vitro fertilization treatment. Acta Obs. Gyn. Scan 2010, 89, 27–34. [Google Scholar] [CrossRef]

	



Chiaffarino, F.; Baldini, M.P.; Scarduelli, C.; Bommarito, F.; Ambrosio, S.; D’Orsi, C.; Torretta, R.; Bonizzoni, M.; Ragni, G. Prevalence and incidence of depressive and anxious symptoms in couples undergoing assisted reproductive treatment in an Italian infertility department. EJOG 2011, 158, 235–241. [Google Scholar] [CrossRef] [PubMed]

	



Zarbo, C.; Brugnera, A.; Compare, A.; Candeloro, I.; Secomandi, R.; Betto, E.; Fusi, F.; Marabini, R.; Malandrino, C.; Carnelli, M.; et al. Perfectionistic traits and importance given to parenthood are associated with infertility-related quality of life in a sample of infertile women with and without endometriosis. SRH 2018, 17, 86–90. [Google Scholar] [CrossRef] [PubMed]

	



Costa, P.T.; McCrae, R.R. The revised neo personality inventory (neo-pi-r). SAGE Handb. Personal. Theory Assess. 2008, 2, 179–198. [Google Scholar]

	



Dragan, W.Ł.; Bates, J.E.; Lansford, J.E.; Dodge, K.A.; Pettit, G.S. Individual and Environmental Predictors of Age of First Intercourse and Number of Children by Age 27. Front. Psychol. 2020, 11, 1639. [Google Scholar] [CrossRef]

	



Jokela, M. Characteristics of the first child predict the parents’ probability of having another child. Dev. Psychol. 2010, 46, 915–926. [Google Scholar] [CrossRef] [PubMed]

	



Saeed Abbasi, I.; Rattan, N.; Kousar, T.; Khalifa Elsayed, F. Neuroticism and close relationships: How negative affect is linked with relationship disaffection in couples. Am. J. Fam. Ther. 2018, 46, 139–152. [Google Scholar] [CrossRef]

	



Kreuzer, M.; Gollwitzer, M. Neuroticism and satisfaction in romantic relationships: A systematic investigation of intra-and interpersonal processes with a longitudinal approach. EJP 2022, 36, 149–179. [Google Scholar] [CrossRef]

	



Pinquart, M.; Stotzka, C.; Silbereisen, R.K. Personality and ambivalence in decisions about becoming parents. Soc. Behav. Pers. 2008, 36, 87–95. [Google Scholar] [CrossRef]

	



Giorli, A.; Ferretti, F.; Biagini, C.; Salerni, L.; Bindi, I.; Dasgupta, S.; Pozza, A.; Gualtieri, G.; Gusinu, R.; Coluccia, A.; et al. A literature systematic review with meta-analysis of symptoms prevalence in COVID-19: The relevance of olfactory symptoms in infection not requiring hospitalization. Curr. Treat. Option Ne 2020, 22, 36. [Google Scholar] [CrossRef] [PubMed]

	



ESHRE—European Society for Human Reproduction and Embryology. Coronavirus COVID-19: ESHRE Statement on Pregnancy and Conception. Available online: https://www.eshre.eu/Europe/Position-statements/COVID19 (accessed on 19 March 2020).

	



IFFS. IFFS Statements on COVID-19 and Reproduction. Available online: https://www.iffsreproduction.org/iffs-COVID-19-task-force-statements/ (accessed on 19 March 2020).

	



Souza, M.; Nakagawa, H.; Taitson, P.F.; Cordts, E.B.; Antunes, R.A. Management of ART and COVID-19: Infertility in times of pandemic. What now? JBRA Assist. Reprod. 2020, 24, 231–232. [Google Scholar] [CrossRef]

	



Kohút, M.; Kohútová, V.; Halama, P. Big Five predictors of pandemic-related behavior and emotions in the first and second COVID-19 pandemic wave in Slovakia. Personal. Individ. Differ. 2021, 180, 110934. [Google Scholar] [CrossRef] [PubMed]

	



Cusinato, M.; Iannattone, S.; Spoto, A.; Poli, M.; Moretti, C.; Gatta, M.; Miscioscia, M. Stress, resilience, and well-being in Italian children and their parents during the COVID-19 pandemic. Int. J. Environ. Res. Public Health 2020, 17, 8297. [Google Scholar] [CrossRef]

	



Caci, B.; Miceli, S.; Scrima, F.; Cardaci, M. Neuroticism and Fear of COVID-19. The Interplay between Boredom, Fantasy Engagement, and Perceived Control Over Time. Front. Psychol. 2020, 11, 574393. [Google Scholar] [CrossRef] [PubMed]

	



Polizzi, C.; Giordano, G.; Burgio, S.; Lavanco, G.; Alesi, M. Maternal Competence, Maternal Burnout and Personality Traits in Italian Mothers after the First COVID-19 Lockdown. Int. J. Environ. Res. Public Health 2022, 19, 9791. [Google Scholar] [CrossRef]

	



Pozza, A.; Marazziti, D.; Mucci, F.; Angelo, N.; Prestia, D.; Dèttore, D. Sexual response in obsessive-compulsive disorder: The role of obsessive beliefs. CNS Spectr. 2020, 26, 528–537. [Google Scholar] [CrossRef]

	



Vaughan, D.A.; Shah, J.S.; Penzias, A.S.; Domar, A.D.; Toth, T.L. Infertility remains a top stressor despite the COVID-19 pandemic. Reprod. Biomed. Online 2020, 41, 425–427. [Google Scholar] [CrossRef] [PubMed]

	



Turocy, J.M.; Robles, A.; Hercz, D.; D’Alton, M.; Forman, E.J.; Williams, Z. The emotional impact of the SRM Guidelines on fertility patients during the COVID-19 pandemic. Fertil. Steril. 2020, 114, e63. [Google Scholar] [CrossRef]

	



Caci, B.; Cardaci, M.; Tabacchi, M.E.; Scrima, F. Personality variables as predictors of Facebook usage. Psychol. Rep. 2014, 114, 528–539. [Google Scholar] [CrossRef] [PubMed]

	



Beck, A.T.; Steer, R.A.; Brown, G. Beck Depression Inventory–II (BDI-II) [Database Record]. APA PsycTest 1996. [Google Scholar] [CrossRef]

	



Ahorsu, D.K.; Lin, C.; Imani, V.; Saffari, M.; Griffiths, M.D.; Pakpour, A.H. The Fear of COVID-19 Scale: Development and initial validation. Int. J. Ment. Health Addict. 2020, 20, 1537–1545. [Google Scholar] [CrossRef] [PubMed]

	



MacKinnon, D.P.; Fairchild, A.J.; Fritz, M.S. Mediation analysis. Annu. Rev. Psychol. 2007, 58, 593–614. [Google Scholar] [CrossRef] [PubMed]

	



Hayes, A.F. An index and test of linear moderated mediation. Multivar. Behav. Res. 2015, 50, 1–22. [Google Scholar] [CrossRef]

	



Wilt, J.; Oehlberg, K.; Revelle, W. Anxiety in personality. Personal. Individ. Differ. 2011, 50, 987–993. [Google Scholar] [CrossRef]

	



Mezquita, L.; Bravo, A.J.; Morizot, J.; Pilatti, A.; Pearson, M.R.; Ibáñez, M.I.; Cross-Cultural Addictions Study Team. Cross-cultural examination of the Big Five Personality Trait Short Questionnaire: Measurement invariance testing and associations with mental health. PLoS ONE 2019, 14, e0226223. [Google Scholar] [CrossRef]

	



Wang, Y.; Zhang, B. Impact of Personality Trait and Professional Identity on Work-Related Depression, Anxiety and Irritation among Chinese Nurses. Southeast Asian J. Trop. Med. Public Health 2017, 48, 447–454. [Google Scholar] [PubMed]

	



Montag, C.; Sindermann, C.; Rozgonjuk, D.; Yang, S.; Elhai, J.D.; Yang, H. Investigating Links between Fear of COVID-19, Neuroticism, Social Networks Use Disorder, and Smartphone Use Disorder Tendencies. Front. Psychol. 2021, 12, 682837. [Google Scholar] [CrossRef] [PubMed]

	



Odachi, R.; Takahashi, S.; Sugawara, D.; Tabata, M.; Kajiwara, T.; Hironishi, M.; Buyo, M. The Big Five personality traits and the fear of COVID-19 in predicting depression and anxiety among Japanese nurses caring for COVID-19 patients: A cross-sectional study in Wakayama prefecture. PLoS ONE 2022, 17, e0276803. [Google Scholar] [CrossRef] [PubMed]

	



Nazari, N.; Safitri, S.; Usak, M.; Arabmarkadeh, A.; Griffiths, M.D. Psychometric Validation of the Indonesian Version of the Fear of COVID-19 Scale: Personality Traits Predict the Fear of COVID-19. Int. J. Ment. Health Addict. 2023, 21, 1348–1364. [Google Scholar] [CrossRef] [PubMed]

	



Al-Omiri, M.K.; Alzoubi, I.A.; Al Nazeh, A.A.; Alomiri, A.K.; Maswady, M.N.; Lynch, E. COVID-19 and Personality: A Cross-Sectional Multicenter Study of the Relationship between Personality Factors and COVID-19-Related Impacts, Concerns, and Behaviors. Front. Psychiatry 2021, 12, 608730. [Google Scholar] [CrossRef] [PubMed]

	



Fink, M.; Bäuerle, A.; Schmidt, K.; Rheindorf, N.; Musche, V.; Dinse, H.; Moradian, S.; Weismüller, B.; Schweda, A.; Teufel, M.; et al. COVID-19-fear affects current safety behavior mediated by neuroticism—Results of a large cross-sectional study in Germany. Front. Psychol. 2021, 12, 671768. [Google Scholar] [CrossRef] [PubMed]

	



Asselmann, E.; Borghans, L.; Montizaan, R.; Seegers, P. The role of personality in the thoughts, feelings, and behaviors of students in Germany during the first weeks of the COVID-19 pandemic. PLoS ONE 2020, 15, e0242904. [Google Scholar] [CrossRef] [PubMed]

	



Erbiçer, E.S.; Metin, A.; Çetinkaya, A.; Şen, S. The relationship between fear of COVID-19 and depression, anxiety, and stress. In European Psychologist; Hogrefe Publishing: Göttingen, Germany, 2022. [Google Scholar]

	



Tsang, S.; Avery, A.R.; Duncan, G.E. Fear and depression linked to COVID-19 exposure A study of adult twins during the COVID-19 pandemic. Psychiatry Res. 2021, 296, 113699. [Google Scholar] [CrossRef]

	



Kausar, N.; Ishaq, A.; Qurban, H.; Rashid, H.A. Fear of COVID-19 and depression: Mediating role of anxiety and stress among university students. JBM 2021, 8, 9. [Google Scholar] [CrossRef]

	



Fitzpatrick, K.M.; Harris, C.; Drawve, G. Fear of COVID-19 and the mental health consequences in America. Psychol. Trauma 2020, 12 (Suppl. S1), S17. [Google Scholar] [CrossRef]

	



Çıkrıkçı, Ö.; Çıkrıkçı, N.; Griffiths, M. Fear of COVID-19, stress and depression: A meta-analytic test of the mediating role of anxiety. Psychol Psychother. 2022, 95, 853–874. [Google Scholar] [CrossRef] [PubMed]

	



Huang, Y.; Zhao, N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in China: A web-based cross-sectional survey. Psychiatry Res. 2020, 288, 112954. [Google Scholar] [CrossRef] [PubMed]

	



Bakioğlu, F.; Korkmaz, O.; Ercan, H. Fear of COVID-19 and positivity: Mediating role of intolerance of uncertainty, depression, anxiety, and stress. Int. J. Ment. Health Addict. 2021, 19, 2369–2382. [Google Scholar] [CrossRef]

	



Burgio, S.; Polizzi, C.; Buzzaccarini, G.; Laganà, A.S.; Gullo, G.; Perricone, G.; Perino, A.; Cucinella, G.; Alesi, M. Psychological variables in medically assisted reproduction: A systematic review. Przegląd Menopauzalny 2022, 21, 47–63. [Google Scholar] [CrossRef] [PubMed]

	



Galhardo, A.; Pinto-Gouveia, J.; Cunha, M.; Matos, M. The impact of shame and self-judgment on psychopathology in infertile patients. Hum. Reprod. 2011, 26, 2408–2414. [Google Scholar] [CrossRef]

	



Wichman, C.L.; Ehlers, S.L.; Wichman, S.E.; Weaver, A.L.; Coddington, C. Comparison of multiple psychological distress measures between men and women preparing for in vitro fertilization. Fertil Steril 2011, 95, 717–721. [Google Scholar] [CrossRef]

	



Van Vleet, T.; Stark-Inbar, A.; Merzenich, M.M.; Jordan, J.T.; Wallace, D.L.; Lee, M.B.; Dawes, H.E.; Chang, E.F.; Nahum, M. Biases in processing of mood-congruent facial expressions in depression. Psychiatry Res. 2019, 275, 143–148. [Google Scholar] [CrossRef]

	



Downs, J.; Blackmore, A.M.; Epstein, A.; Skoss, R.; Langdon, K.; Jacoby, P.; Whitehouse, A.J.O.; Leonard, H.; Rowe, P.W.; Glasson, E.J.; et al. The prevalence of mental health disorders and symptoms in children and adolescents with cerebral palsy: A systematic review and meta-analysis. Dev. Med. Child. Neurol. 2018, 60, 30–38. [Google Scholar] [CrossRef]

	



Leung, D.K.Y.; Chan, W.C.; Spector, A.; Wong, G.H.Y. Prevalence of depression, anxiety, and apathy symptoms across dementia stages: A systematic review and meta-analysis. Int. J. Geriatr. Psychiatry 2021, 36, 1330–1344. [Google Scholar] [CrossRef] [PubMed]

	



Darwiche, J.; Milek, A.; Antonietti, J.P.; Vial, Y. Partner support during the prenatal testing period after assisted conception. Women Bith 2019, 32, e264–e271. [Google Scholar] [CrossRef]

	



Nik Hazlina, N.H.; Norhayati, M.N.; Shaiful Bahari, I.; Nik Muhammad Arif, N.A. Worldwide prevalence, risk factors and psychological impact of infertility among women: A systematic review and meta-analysis. BMJ Open 2022, 12, e057132. [Google Scholar] [CrossRef] [PubMed]

	



Yasini, M.; Khalili, M.A.; Hashemian, Z. The level of anxiety and depression among Iranian infertile couples undergoing in vitro fertilization or intra cytoplasmic sperm injection cycles. Res. J. Med. Sci. 2005, 10, 358–362. [Google Scholar]

	



Salk, R.H.; Hyde, J.S.; Abramson, L.Y. Gender differences in depression in representative national samples: Meta-analyses of diagnoses and symptoms. Psychol. Bull. 2017, 143, 783–822. [Google Scholar] [CrossRef] [PubMed]

	



Barlow, D.H.; Ellard, K.K.; Sauer-Zavala, S.; Bullis, J.R.; Carl, J.R. The origins of neuroticism. Perspect. Psychol. Sci. 2014, 9, 481–496. [Google Scholar] [CrossRef] [PubMed]

	



Lee, S.A.; Crunk, E.A. Fear and psychopathology during the COVID-19 crisis: Neuroticism, hypochondriasis, reassurance-seeking, and coronaphobia as fear factors. OMEGA-J. Death Dying 2022, 85, 483–496. [Google Scholar] [CrossRef] [PubMed]

	



Liu, S.; Lithopoulos, A.; Zhang, C.Q.; Garcia-Barrera, M.A.; Rhodes, R.E. Personality and perceived stress during COVID-19 pandemic: Testing the mediating role of perceived threat and efficacy. Personal. Individ. Differ. 2021, 168, 110351. [Google Scholar] [CrossRef] [PubMed]

	



Taylor, S. The psychology of pandemics. Annu. Rev. Clin. Psychol. 2022, 18, 581–609. [Google Scholar] [CrossRef] [PubMed]

	



Weber, K.; Giannakopoulos, P.; Herrmann, F.R.; Bartolomei, J.; Digiorgio, S.; Ortiz Chicherio, N.; Delaloye, C.; Ghisletta, P.; Lecerf, T.; De Ribaupierre, A.; et al. Stressful life events and neuroticism as predictors of late-life versus early-life depression. Psychogeriatrics 2013, 13, 221–228. [Google Scholar] [CrossRef]

	



Kikhavani, S.; Taghinejad, H. Personality Factor as a Predictor of Depression Score among Depressed and CHD Patients. JCDR 2015, 9, VC04–VC07. [Google Scholar] [CrossRef] [PubMed]

	



Assari, S. Neuroticism Predicts Subsequent Risk of Major Depression for Whites but Not Blacks. Behav. Sci. 2017, 7, 64. [Google Scholar] [CrossRef]

	



Liu, R.T.; Alloy, L.B. Stress generation in depression: A systematic review of the empirical literature and recommendations for future study. Clin. Psychol. Rev. 2010, 30, 582–593. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 13 04827 g001] 





Figure 1. Mediation model. 
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Table 1. Descriptive characteristics of the sample (N = 179).
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Variables

	
Women

	
Men






	

	
Mean

	
SD

	
Mean

	
SD




	
Age:

	
34.6

	
5.65

	
37.3

	
5.93




	
Nationality:

	

	




	
Italian

	
75.9%

	
77.5%




	
Other

	
24.1%

	
22.5%




	

	
96.3%

	
97.2%




	

	
3.7%

	
2.8%




	
Relationship status:

	

	




	
Married

	
75.9%

	
77.5%




	
Cohabiting

	
24.1%

	
22.5%




	
Educational level:

	

	




	
Elementary school

	
5.6%

	
1.4%




	
Middle school

	
35.1%

	
31%




	
Vocational diploma

	
9.3%

	
25.4%




	
High school diploma

	
24.1%

	
28.2%




	
Bachelor’s degree

	
21.3%

	
11.3%




	
PhD/Specialization

	
4.6%

	
2.8%




	
Job type:

	

	




	
Homemaker

	
39.2%

	
1.4%




	
Student

	
2.8%

	




	
Factory worker

	
0.9%

	
18.6%




	
Office worker

	
32.7%

	
34.3%




	
Executive

	
2.8%

	
1.4%




	
Craftsman/woman

	

	
7.1%




	
Merchant

	
0.9%

	
2.9%




	
Freelancer

	
0.9%

	
17.1%




	
Teacher

	
4.7%

	
1.4%




	
Unemployed

	
10.3%

	
15.7%




	
Seeking initial employment

	
4.7%

	




	
Presence of children:

	

	




	
No

	
85%

	
85.5%




	
1

	
14%

	
13%




	
2

	

	
1.4%




	
3 or >3

	
0.9%

	




	
Miscarriages:

	

	




	
No

	
72.9%

	




	
Yes, spontaneous

	
24.3%

	




	
Yes, voluntary termination of pregnancy

	
2.8%

	




	
First attempt at ART:

	

	




	
Yes

	
72.9%

	
69.5%




	
No

	
27.1%

	
30.5%




	
Presence of other Pathologies:

	

	




	
No

	
71.3%

	
84.6%




	
Yes, organic type

	
23.1%

	
12.3%




	
Yes, psychological type

	
0.9%

	




	
Healthy carrier

	
4.6%

	
3.1%




	
Healthy diet:

	

	




	
Yes

	
83.3%

	
78.3%




	
No

	
16.7%

	
21.7%




	
Sport:

	

	




	
Yes

	
22.2%

	
40.6%




	
No

	
77.8%

	
59.4%




	
Smoking:

	

	




	
Yes

	
29.6%

	
40.6%




	
No

	
70.4%

	
59.4%




	
Alcohol:

	

	




	
Yes

	
4.6%

	
5.8%




	
No

	
95.4%

	
94.2%




	
Taking medication:

	

	




	
Yes

	
22.2%

	
18.8%




	
No

	
77.8%

	
81.2%




	
Social support network:

	

	




	
Limited

	
54.2%

	
42.6%




	
Wide

	
45.8%

	
57.4%




	
Support system for ART journey:

	

	




	
Family

	
62.9%

	
53%




	
Friends

	
3.7%

	
4.5%




	
Both

	
33.3%

	
42.4%








Fear of COVID-19 is significantly and positively correlated with neuroticism (r = 0.25, p = 0.001), as well as with agreeableness (r = 0.19, p = 0.012). Furthermore, fear of COVID-19 (r = 0.67, p < 0.001) is significantly correlated with depressive symptoms.













 





Table 2. Correlations between personality factors, depression (BDI), and fear of COVID-19 (FCV-19S) in infertile couples.
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	Variables
	1
	2
	3
	4
	5
	6
	7





	1. Neuroticism
	-
	
	
	
	
	
	



	2. Conscientiousness
	−0.071
	-
	
	
	
	
	



	3. Openness
	−0.051
	0.107
	-
	
	
	
	



	4. Extroversion
	−0.035
	0.059
	0.152
	-
	
	
	



	5. Agreeableness
	0.102
	0.035
	0.021
	−0.011
	-
	
	



	6. BDI
	−0.004
	−0.009
	0.043
	0.016
	−0.004
	-
	



	7. FCV-19S
	0.252 **
	0.050
	0.141
	0.072
	0.188 *
	0.666 **
	-



	M
	8.78
	15.06
	12.4
	12.9
	13.1
	9.63
	13.7



	SD
	3.07
	2.23
	2.46
	1.80
	2.40
	5.27
	6.41



	Skewness
	0.91
	−0.81
	0.23
	0.20
	−0.14
	−0.66
	1.13



	Kurtosis
	1.09
	1.55
	0.37
	1.9
	0.38
	−0.60
	1.07







* p < 0.05; ** p < 0.01.



















	
	
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) di