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Objective: Childhood sexual abuse (CSA) can have a negative impact on women’s psychological, emotional and social functioning. The purpose of this study was to explore the relationship between CSA and depressive symptoms in female college students, as well as the mediating roles of negative core schema and experiential avoidance.

Methods: 515 female college students responded to the Sexual Abuse subscale of the Childhood Trauma Questionnaire, the Depression subscale of the Depression Anxiety Stress Scale, the Brief Core Schema Scales, and the Acceptance and Action Questionnaire – II. The structural equation modeling was used for the mediation analysis.

Results: There was a significant positive correlation between CSA and depressive symptoms in female college students. The theoretical model was well fitted, χ2/df = 3.422, RMSEA = 0.069, CFI = 0.929, TLI = 0.919. The negative core schema played a mediating role between CSA and depressive symptoms. Experiential avoidance played a mediating role between CSA and depressive symptoms. The negative core schema and experiential avoidance played a serial mediating role between CSA and depressive symptoms.

Conclusion: These results deepen our understanding of the relationship between CSA and depressive symptoms in female college students, and provide theoretical guidance for the prevention of depression in female college students. Attention should be paid to female college students who have experienced CSA, to eliminate the adverse influence of negative core schema on these students. Meanwhile, we should teach female college students to accept themselves as they are, and thereby reduce their use of experiential avoidance strategies.
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Introduction

Depression is a common mental disorder with symptoms including persistent sadness and a lack of interest or pleasure in previously beneficial or enjoyable activities; it can also affect sleep and appetite. Depression is a leading cause of disability worldwide and contributes significantly to the global burden of disease, with an estimated 5% of adults worldwide suffering from the condition (World Health Organization, 2023).

Studies have shown that the incidence, duration, recurrence and comorbidities of depression are higher in women than in men, and this phenomenon is cross-cultural and cross-regional (Salk et al., 2017). Among women, young college students are at high risk for depression. According to the Report on National Mental Health Development in China (2021–2022), women have a higher risk of depression than men, and young people are a high-risk group for depression (Fu and Zhang, 2023). The detection rate of depression risk in the age group of 18 to 24 is as high as 24.1%, which is significantly higher than other age groups (Fu and Zhang, 2023). meta analysis shows that the depressive symptoms detection rate of Chinese college students is as high as 24.71% (Wang et al., 2020). Therefore, the depressive symptoms of female college students deserves attention.

Women are more likely to suffer from depression than men, and the vulnerability of women is closely related to environmental stimuli (Kessler, 2003). In addition to genetic factors, psychosocial factors such as victimization and coping style are specific risk factors for depression in women (Noble, 2005). Women are more likely to be sexually abused than men, and sexual abuse is an important potential risk factor for depression in women (Maniglio, 2010). Children and adolescents who experience CSA are more likely to have symptoms such as depression, anxiety, compulsion, posttraumatic stress symptoms, and sexual problems, which can have lifelong detrimental effects on the development of children and adolescents (Fergusson et al., 2013; Murray et al., 2014). Therefore, it is necessary to explore the mechanisms underlying the link between CSA and depressive symptoms in female college students.


CSA and depressive symptoms in female college students

CSA, which has been of great concern in the mental health field, is a form of childhood abuse that refers to any sexual act, sexual contact, or sexual exploitation of a child by a guardian (Leeb, 2008). The literature suggests that the global incidence of CSA is between 7.6–7.9% in boys and 18.0–19.7% in girls (Russell et al., 2020). Therefore, compared with men, female childhood sexual abuse needs more attention.

According to the Diathesis-Stress Model, external stress, including both distal stress (e.g., childhood traumatic experiences) and proximal stress (e.g., daily life events), will have a negative impact on mental health (Broerman, 2020). CSA, as early negative stress events experienced by individuals, has been shown in many studies to be a risk factor for mental health problems in adulthood (Hillberg et al., 2011; Hébert et al., 2021). A cross-sectional study showed that CSA is significantly positively correlated with depressive symptoms among female college students (Zhang et al., 2022). Multiple longitudinal studies have shown that CSA is an important predictor of depressive symptoms in female adolescents and adults (Trickett et al., 2011; Girard et al., 2021). In conclusion, CSA, as a negative stressor, is an important factor affecting the depressive symptoms of female college students. Studies have explored the physiological mechanisms underlying the link between CSA and depressive symptoms. Such studies suggest, for example, that CSA leads to female adult depression through long-term effects on hypothalamic–pituitary–adrenal (HPA) axis function (Weiss et al., 1999). Other studies have explored the psychological mechanisms underlying the link of CSA to depressive symptoms: shame or self-blame, avoidant coping strategies (Whiffen and MacIntosh, 2005), interpersonal difficulties (Wilson and Scarpa, 2015), emotion regulation deficits, and stress sensitization (Yaroslavsky et al., 2022) have all been supported as mediating variables between CSA and depressive symptoms. Cognitive schema and emotion regulation strategies are extremely important mediating variables between child maltreatment and depressive symptoms (Li et al., 2020). However, few studies have considered the mediating roles of both negative core schema and experiential avoidance (an important emotion regulation strategy) between CSA and depressive symptoms. At the same time, no studies have considered the sequential mediating effect of negative core schema and experiential avoidance (CSA leads to negative core schema which promote experiential avoidance, which in turn increases risk for depressive symptoms). Therefore, this study aims to explore the mediating roles of negative core schema and experiential avoidance in the influence of CSA on depressive symptoms in female college students respectively, and the sequential mediating role of negative core schema and experiential avoidance in the influence of CSA on depressive symptoms in female college students.



Mediating role of negative core schema

Beck (1987) developed the concept of schema (or core belief) to refer to one’s most central or core beliefs of oneself, others, and the world, which begins to form in childhood, and which the individual understands to be absolutely true and correct. Beck (1999) divides schemas into three categories: those related to helplessness, those related to unlikability, and those related to worthlessness. Based on Beck’s theory, Young and colleagues divided maladaptive schemas into 18 types (Young et al., 2003). Fowler et al. (2006) divided schemas into positive schemas (both positive self-schema and positive others-schema) and negative schemas (both negative self-schema and negative others-schema). According to the diathesis-stress model, the interaction between external stress and vulnerability has an impact on mental health (Broerman, 2020). Vulnerability includes personality, coping style, and cognitive vulnerability factors (Zou and Yao, 2006). As an important cognitive vulnerability factor, negative core schema is considered to be an important cause of depression and other emotional problems (Dozois and Beck, 2008). Empirical studies have also proven that negative core schema is an important independent risk factor for female depression (Evans et al., 2005), which can lead to symptoms of depression and other mental disorders (Bradley and Mathews, 1983; Bishop et al., 2022).

The formation of negative core schema is closely tied to one’s childhood experience. Childhood trauma not only directly affects the mental health problems of individuals, but also affects the formation of negative core schema. Cognitive behavioral therapy (CBT; Beck, 1991) theory suggests that childhood trauma, as an early stressor, can affect the formation of cognitive vulnerability. CSA experiences are gradually internalized into pathological cognitive structures and maladaptive schema, which are then activated by stressful experiences in adulthood, affecting one’s processing of external information and thus triggering emotional disorders (Beck et al., 1979). The result of a recent meta-analysis also supported a significant correlation between sexual abuse and early onset negative schema (May et al., 2022).

To summarize, CSA experience can affect negative schema, which is an important cause of depressive symptoms. Previous studies have also shown that negative schema are associated with a history of child abuse and adult depression (Cukor and McGinn, 2006); sexual self-schemas play a mediating role between CSA and female sexual dysfunction (Rellini and Meston, 2011); disconnection and rejection schema play mediating roles between childhood trauma (excluding sexual abuse) and depressive symptoms among female college students (Rezaei and Ghazanfari, 2016); cognitive schema plays a mediating role between childhood trauma and high risk of psychosis (Appiah-Kusi et al., 2017). Therefore, negative core schema may play a mediating role between CSA and depressive symptoms in female college students.



Mediating role of experiential avoidance

Experiential avoidance refers to one’s unwillingness to interact with specific internal experiences (i.e., thoughts, emotions, physical sensations, memories, and behavioral predispositions), or to take steps to change the form, frequency, and context of those experiences (Hayes et al., 1996). According to acceptance and commitment therapy theory (ACT theory), experiential avoidance as an emotional regulation strategy is acquired, rather than being innate, and relational frames play an important role in the formation of experiential avoidance (Hayes et al., 2011). In the context of childhood trauma, individuals tend to form unhelpful relationship frames (i.e., “I am not lovable” as a relationship framing conclusion). The relational frames enable individuals to respond quickly to problems, but they can also cause individuals to rigidly follow rules and form experiential avoidance (Hayes et al., 2011). Previous studies have shown that CSA is a remote factor in triggering maladaptive behaviors such as experiential avoidance. Female college students who have experienced CSA show higher levels of experiential avoidance (Batten et al., 2002). There is a significant positive correlation between CSA and experiential avoidance (Liu et al., 2021).

At the same time, ACT theory suggests that experiential avoidance is an important cause of psychopathology and behavioral problems, and is a common factor in psychological disorders. It is one of the six core concepts of the psychological inflexibility model, and it reinforces psychological inflexibility, which is thought to be the root cause of human suffering and dysfunction (Hayes et al., 2006; Dionne et al., 2013). Empirical research has found that experiential avoidance is not only associated with substance abuse (Kheirabadi et al., 2021), eating disorders (Litwin et al., 2017), self-injury (Angelakis and Gooding, 2021), and other externalizing problems, it has also been shown to be associated with anxiety, compulsion, post-traumatic stress, and depression symptoms (Tull et al., 2004; Orcutt et al., 2020; Akbari et al., 2022), all of which are related to mental health problems (Peng et al., 2021).

In summary, CSA experiences may cause individuals to develop coping styles of experiential avoidance, which can influence depressive symptoms. Empirical research also shows that sexual victimization increases negative adult outcomes through experiential avoidance (Polusny et al., 2004); experiential avoidance plays a mediating role between childhood trauma and problem behaviors (Roche et al., 2019), childhood trauma and depressive symptoms in female college students (Ghazanfari et al., 2018), and childhood trauma and somatic symptoms (Heshmati et al., 2021). Thus, it is reasonable to consider that experiential avoidance may play a mediating role between CSA and depressive symptoms.



The relationship between negative core schema and experiential avoidance

Both negative core schema and experiential avoidance are important predictors of depressive symptoms, and may play mediating roles between CSA and depressive symptoms. However, few studies have explored the relationship between negative core schema and experiential avoidance. According to the cognitive conceptualization of CBT, early traumatic experience will lead to the formation and development of negative core schema (core beliefs), and these beliefs will affect the development of intermediate beliefs (i.e., attitudes, rules, and assumptions). The intermediate beliefs will affect automatic thinking, and the adoption of adverse coping styles or emotion regulation strategies under negative automatic thinking and emotional distress will result in emotional disorders (Beck, 2011).

Poor coping styles or emotion regulation strategies also strengthen core schema, continuing or intensifying emotional disorders. Experiential avoidance is one particularly maladaptive coping strategy. For example, “I am not lovable” as a core schema will cause negative automatic thinking, shame and even anxiety and depression, and the individual will try to avoid these thoughts and emotions as much as possible, possibly even adopting social avoidance behaviors to deal with them, resulting in the further consolidation of the “I am not lovable” schema and the continuation of the individual’s anxiety and depression (Harris, 2019). Thus, negative core schema may cause individuals to adopt experiential avoidance strategies to deal with their problems, thus maintaining and aggravating symptoms of mental disorders such as depressive symptoms. Empirical studies have shown that experiential avoidance plays a mediating role between disconnection and rejection schemas and depressive symptoms in female college students (Rezaei and Ghazanfari, 2016). As the formation and development of negative core schema is influenced by CSA, negative core schema and experiential avoidance may play a serial mediating role between CSA and depressive symptoms.



The present study

In previous studies, most of them took childhood trauma as an independent variable, and few studies took CSA as an independent variable, especially few studies explored the mediating roles of negative core schema and experiential avoidance in CSA and depressive symptoms. In addition, we have found no studies examining the serial mediation of negative core schema and experiential avoidance between CSA and depressive symptoms. Therefore, Therefore, we propose the following hypothesis:


Hypothesis 1 (H1): Negative core schema would play a mediating role between CSA and depressive symptoms in female college students.

Hypothesis 2 (H2): Experiential avoidance would play a mediating role between CSA and depressive symptoms in female college students.

Hypothesis 3 (H3): Negative core schema and experiential avoidance would play a serial mediating role between CSA and depressive symptoms in female college students.
 




Materials and methods


Participants and data collection

This was a cross-sectional study, with a sample drawn from two universities in Hunan Province, mainland China, with participants gathered using a convenience sampling method. All the participants were female college students. A total of 600 questionnaires were issued, and after excluding invalid questionnaires such as regular answers and incomplete answers, a total of 515 were recovered, with an effective rate of 85.83%. According to Nunnally and Bernstein (1994) rule of thumb, structural equation modeling (SEM) requires a sample size at least 10 times the number of variables in SEM (which were 310 in our example). Therefore, our sample size (N = 515) was sufficient. There were 168 freshmen (32.62%), 181 sophomores (35.15%), 117 juniors (22.72%), and 49 seniors (9.51%). The average age was 20.16 years (SD = 1.21). There were 297 participants (57.31%) from urban areas and 218 participants (42.69%) from rural areas. This study was approved by the Ethics Committee of Hunan Normal University (No. 2023–668), Hunan Province, China. In accordance with the Declaration of Helsinki, informed consent was obtained from all participants prior to them completing the survey, and all were told that their responses were voluntary, anonymous, and confidential.



Measures


CSA

The sexual abuse subscale of the Childhood Trauma Questionnaire, compiled by Bernstein et al. (1997) and revised for Chinese by Zhao et al. (2005), was adopted. The subscale consists of 5 items (e.g., “Someone tried to make me do sexual things or watch sexual things,” Zhao et al., 2005), each of which is rated on a five-point scale (1 = never, 5 = always). A higher score indicates a more severe sexual abuse experience. In this study, the Cronbach α coefficient was 0.900.



Depressive symptoms

The Depression Anxiety Stress Scale compiled by Lovibond (1995) was adopted, specifically the Chinese version as revised by Gong et al. (2010). The scale is divided into three dimensions of depression, anxiety and stress, with 7 items in each dimension, for a total of 21 items (e.g., “I feel that life is meaningless,” Gong et al., 2010), each of which is rated on a four-point scale (0 = did not apply to me at all, 3 = applied to me very much, or most of the time) (Lovibond and Lovibond, 1995). The total score is the sum of the scores of each item. In this study, the Cronbach α coefficient of the depression subscale was 0.862.



Negative core schema

This study used the Brief Core Schema Scales as compiled by Fowler et al. (2006), specifically the Chinese version which was tested by Chen et al. (2022) and shown to have good reliability and validity. The questionnaire consists of four dimensions: positive-self, positive-others, negative-self, and negative-others, with 6 items in each dimension, and a total of 24 items (e.g., “I am unloved,” Chen et al., 2022). Each item can choose “no” (0 points) and “yes,” choose “yes” also need to choose the degree, from 1 to 4 (1 = somewhat believe, 4 = fully believe). In this study, negative self and negative others were used to reflect the negative core schema. The Cronbach α coefficients of the two sub-dimensions used in this study (i.e., negative-self and negative-others) were 0.838 and 0.894, respectively.



Experiential avoidance

The Acceptance and Action Questionnaire - II compiled by Bond et al. (2011) was adopted, specifically the Chinese version translated by Cao et al. (2013). The questionnaire includes 7 items (e.g., “I worry about not being able tocontrol my worries and feelings,” Cao et al., 2013), each of which is rated on a seven-point scale (1 = never, 7 = always). The higher the total score of the questionnaire, the higher the respondent’s level of experiential avoidance. In this study, the Cronbach α coefficient was 0.925.




Data analysis strategy

All data in this study were managed and analyzed using SPSS 25.0 and Amos 23.0. First, a Harman single factor test was used to test for common method bias (Podsakoff et al., 2003). Exploratory factor analysis obtained 5 factors with feature roots greater than 1 without rotating the axis, and the explanatory variation of the first factor was 27.05%, which is 40% below the critical standard. Therefore, there is no significant common methodological bias in this study. Second, descriptive statistics were conducted on each variable to test their correlation. Third, a bias correction nonparametric percentage bootstrap method was used to test the hypothesized mediating effects.




Results


Descriptive statistics

Descriptive analysis and correlation analysis of each variable (see Table 1) showed that the college students’ CSA, negative core schema, experiential avoidance, and depressive symptoms were significantly positively correlated (p < 0.01).



TABLE 1 Means, standard deviations, and correlations among variables.
[image: Table1]



Mediating effect test of negative core schema and experiential avoidance

Amos 23.0 was used to test the serial mediation model. Previous studies have shown that there is grade differences in depressive symptoms among college students (Liu and Wang, 2022), so grade was used as a control variable in this study. We used the comparative fit index (CFI), Tuck-Lewis index (TLI), and root mean square error of approximation (RMSEA) to evaluate the fit of the model. When CFI and TLI scores are above 0.90, and RMSEA value is less than 0.08, the model fit is adequate (Hu and Bentler, 1999). The results showed that the model fit is adequate (χ2/df = 3.422, RESEA = 0.069, CFI = 0.929, TLI = 0.919). The significance of each mediating effect was tested using the non-parametric bootstrap program, which was repeated 5,000 times to calculate the 95% confidence interval (CI). If the 95% CI did not include zero, the mediation effect was significant. The results showed that CSA did not directly predict depressive symptoms in female college students (β = 0.051, p = 0.139). The mediating effect of negative core schema was significant (β = 0.207, p < 0.01, 95CI = [0.265, 0.525]), with a relative mediating effect of 61.24%. The mediating effect of experiential avoidance was also significant (β = 0.031, p < 0.01, 95CI = [0.015, 0.118]), with a relative mediating effect of 9.17%. The serial mediating effect of CSA and experiential avoidance was significant as well (β = 0.049, p < 0.01, 95CI = [0.055, 0.136]), with a relative mediating effect of 14.50%. The effect values of the specific paths are shown in Table 2 and Figure 1.



TABLE 2 Mediating effects of negative core schema and experiential avoidance between CSA and depressive symptoms.
[image: Table2]
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FIGURE 1
 Serial mediation model with standardized estimates; ***p < 0.001.





Discussion

This study explored the relationship between CSA and negative core schema, experiential avoidance, and depressive symptoms. The results confirmed our hypotheses and revealed that negative core schema and experiential avoidance play a serial mediating role in the relationship between CSA and depressive symptoms in female college students. The results show that CSA is significantly positively correlated with depressive symptoms. This is consistent with previous studies which have found that adolescents who experience traumatic events are more likely to develop mental health problems (Keiley et al., 2001; Brown et al., 2016; Li et al., 2023). CSA was significantly positively correlated with depressive symptoms in college students (Zhang et al., 2022), and CSA had a positive predictive effect on depressive symptoms in female adolescents and adults (Trickett et al., 2011; Girard et al., 2021). According to the diathesis-stress model, CSA, as a distal stress event, will have a negative impact on individuals’ mental health (Broerman, 2020). Meanwhile, stress-oriented theory suggests that the accumulation of traumatic events such as CSA will cause the mental health problems such as depression in adolescents (Lazarus and Folkman, 1986).

Our results show that negative core schema plays a mediating role between CSA experiences and depressive symptoms (Plays the strongest mediating role in SEM), consistent with H1. This is in line with previous studies that have shown that negative schema play a mediating role between child mistreatment and adult depression (Cukor and McGinn, 2006; Cui et al., 2011; Rezaei and Ghazanfari, 2016). According CBT, childhood trauma such as CSA will cause individuals to form negative core schema, which affect individual information processing and thereby lead to emotional disorders (Beck et al., 1979). In other words, children and adolescents who have experienced sexual abuse are prone to feelings of insecurity and hostility, as well as other threatening factors in their surrounding environment. Because of this, their basic needs of safety, belongingness, and love are often not met, which leads them to gradually form negative schema that they as individuals are worthless, incapable, unworthy of love, and easily rejected by others. These negative schema, as models through which external information is processed, affect the individuals’ emotional responses to life events (Dozois et al., 2009), thus increasing their risk of mental health problems such as depression.

The results of the current study also suggest that experiential avoidance plays a mediating role between CSA and depressive symptoms, consistent with H2. This is consistent with the findings of previous studies, which have shown that experiential avoidance plays a mediating role between childhood trauma both externalizing problems (Roche et al., 2019) and depressive symptoms (Ghazanfari et al., 2018). Children and adolescents often have difficulty coping with traumatic events such as neglect or abuse on their own. They tend to cope by avoiding thoughts, emotions, body sensations, memories, and behaviors related to the trauma, which leads them to gradually acquire coping strategies of experiential avoidance. Meanwhile, according to ACT, childhood traumatic experiences can cause individuals to form unhelpful relational frameworks, which will cause individuals to adhere rigidly to these relational frames and adopt experiential avoidance to deal with them, thus exacerbating mental health problems such as depression and anxiety (Hayes et al., 2011). For example, CSA experiences cause female individuals to form relational frame conclusions such as, “I am flawed” and “I am not lovable,” making these individuals prone to producing a series of negative thought patterns and emotional experiences when faced with stressful life events, even causing memories or pictures related to their CSA to pop up in their minds. These cause the individual pain, which can be quickly stopped through experiential avoidance. Under such circumstances, individuals tend to use experiential avoidance more frequently to cope, thus adopting it as a coping strategy (Folkman et al., 1986; Roche et al., 2019). Overuse of experiential avoidance makes the reaction of avoidance occur more quickly and more frequently, however, and the pain experienced becomes more intense and serious than before, leading to mental health problems such as depression and anxiety (Hayes et al., 2006, 2011).

Finally, this study found that negative core schema can positively predict experiential avoidance, and negative core schema and experiential avoidance play a serial mediating role between CSA and depressive symptoms in female college students, thus validating H3. CBT theory holds that the cognitive triangle of feeling–thinking–action plays an important role in the formation and maintenance of mental health problems (Southam-Gerow et al., 1997). As a type of cognitive schema, negative core schema will cause information processing bias, produce negative thoughts and feelings, and encourage the adoption of adverse coping behaviors such as experiential avoidance to deal with the symptoms of depression and other mental disorders, thus maintaining and aggravating the mental health problems. According to ACT theory, relational frames play an important role in the formation of experiential avoidance (Hayes et al., 2011). In fact, relational frames and negative core schema are conceptually similar, and both are formed in the childhood environment. For example, a traumatic childhood experience causes an individual to form a negative core schema of “I am flawed” and “I am not lovable,” which ACT refers to as a negative relationship framing conclusion. Under the influence of such a negative core schema (or relational frame conclusion), individuals tend to view external stimuli as threats, and are prone to a series of automatic thoughts such as “I am not good enough” and “Others make fun of me,” resulting in emotional distress, causing or exacerbating the symptoms of depression. To avoid these negative experiences as much as possible, individuals will adopt experiential avoidance (e.g., avoiding social scenes, or avoiding certain thoughts, memories, and feelings), but in the long run, this will maintain or even aggravate the symptoms of anxiety and depression.



Implications

This study considered the mechanism of negative core schema and experiential avoidance in the influence of CSA experiences on female college students’ depressive symptoms, and provides theoretical guidance for the prevention of female college students’ depression. In college mental health education, special attention should be paid to female college students who have suffered CSA experiences, because the negative schema formed by these individuals in their growth process makes them more susceptible to the development of depressive symptoms. Meanwhile, awareness and understanding of experiential avoidance and acceptance should be taught in mental health education in colleges and universities, to help female college students learn to recognize experiential avoidance and use acceptance to deal with the thoughts, emotions, physical sensations, and memories that trouble them.



Limitations and future research

There are some shortcomings to this study. First, due to the need to recall CSA through a self-report method, we cannot rule out the possibility that study participants had memory problems or were unwilling to mention past adverse situations. As self-reporting can have problems with subjectivity and reliability, future research should collect data from multiple sources, such as parents, teachers, or peers. Second, this study is a cross-sectional study, which limits the ways in which the data can be interpreted. It only shows correlations between variables, not causation. Future research should test the present mediational model longitudinally in a multi-wave prospective study to allow for testing of the hypothesized unfolding of the sequential mediating effects over time. Third, this study did not control for the overlap of CSA with physical abuse, emotional abuse, or neglect which should be assessed and controlled in future to establish specificity to CSA. Fourth, limited by space, only two mediating variables, negative core schema and empirical avoidance, are considered in this study. In fact, there are other possible mediating variables worth considering, such as domestic violence (DiLillo et al., 2001). Therefore, future studies should further investigate the mediating roles of variables such as domestic violence. Fifth, the sample in this study included students from only two universities in mainland China, limiting the generalizability of our findings. Future studies should verify the conclusions of this study using a larger sample. Sixth, this study only considered the mechanism of CSA in terms of individual psychological factors, however the roles of genetic and biological factors (such as oxytocin receptor genes, Olazábal et al., 2023) should be considered in the future.
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