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Introduction: Previous studies have found that schizotypy can predict suicide, and that meaningfulness has influential effects on suicidality in the general population. However, it is still not clear whether meaningfulness is associated with suicidality in individuals with schizotypy. The aim of this study was to assess the mediating effects of meaningfulness in the relationship between schizotypy and suicidality.

Method: We recruited 2,615 university students (including undergraduates and postgraduates; mean age = 18.35, SD = 0.81; males, 39%) to participate in our study, and used the Meaningful Life Measure (Chinese, revised) to assess their experiences of meaningfulness, the Suicidal Behaviors Questionnaire (Chinese version) to evaluate participants' suicidal thoughts and attempts, and the Schizotypal Personality Questionnaire to examine their personal schizotypal traits.

Results: Meaningfulness was found to be inversely related to the other two factors, and schizotypy was positively associated with suicidality. The correlation between schizotypy and suicidality was reduced when meaningfulness was included, which may suggest that meaningfulness can partly mediate this relationship, accounting for 55.47% of the association.

Conclusions: Prior research has suggested that assessing meaningfulness could provide more detailed information about suicide risk in individuals with schizotypy. Our study found that improving perceptions of meaningfulness can be an effective intervention in reducing suicide risk among people with schizotypy.
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INTRODUCTION

Suicide is a complex and important global public health problem (Turecki and Brent, 2016). Each year, nearly 800,000 suicide deaths occur worldwide, which makes it one of the leading causes of death (World Health Organization, 2018). Mental disorder is an important factor for suicide (Harris and Barraclough, 1997; Arsenault-Lapierre et al., 2004; Nock et al., 2010; Hoertel et al., 2015; Honings et al., 2016) and more than 90% of individuals who have committed suicide had had a diagnosis of mental illness at the time of death (Bertolote and Fleischmann, 2002), such as, for example, schizophrenia (Joiner et al., 2001; Hawton et al., 2005; Hor and Taylor, 2010). Schimanski et al. (2016) found that schizophrenia states can be non-specific indicators to suicide-related ideations and behaviors, and that schizotypy can still predict passive ideation even when the depression has been controlled.

Similarly, schizotypy is associated with an increased likelihood of suicide attempts. Schizotypy represents a phenotypic manifestation of putative vulnerability for schizophrenia-spectrum disorders, which means schizotypal individuals are at high risk of developing into full-blown psychosis (Nelson et al., 2013; Fonseca-Pedrero, 2017; Fonseca-Pedrero et al., 2017; Grant et al., 2018). The heterogeneity between schizotypy and schizophrenia lies in etiology, development and response of treatment (Kwapil et al., 2018; Lenzenweger, 2018). Conceptualized as a personality organization or trait, “schizotypy” can encompass similar neurocognitive, behavioral, and psychopathological problems as schizophrenia, and has the potential to develop into schizophrenia (Meehl, 1962; Kwapil et al., 2013). Therefore, schizotypy is prevailingly thought to be comprised of three basic factors, which are similar with the positive, negative, and disorganized dimensions of schizophrenia (Nelson et al., 2013). Positive symptoms are associated aberrant perceptual experiences, like magical ideation and referential thinking. Negative schizotypy is related to anergia, anhedonia, social disinterest, and flat affect (Kwapil et al., 2013, 2018). In a long-term follow-up cohort, 40% of the people with schizophrenia-spectrum disorders were found to have suicidal ideation, 23% had experienced suicidal attempts, and 6.4% had committed suicide (Fenton et al., 1997). The symptoms of schizotypal personality disorder even have been shown to predict the presence of lifetime suicide attempts after controlling for some risk factors, such as childhood abuse, and comorbid psychiatric diagnoses (Lentz et al., 2010). Moreover, Joiner et al. (2001) reported that people with schizotypal symptoms were more associated with self-hatred and suicidality, and that the combination of self-hatred and a diagnostic status of schizophrenia-spectrum symptoms may be a predictor of suicidality. The early intervention of suicidality targeting specific personality traits may be beneficial to decreasing suicide rates (Canal-Rivero et al., 2018).

There are many variables that can affect the relationship between schizotypy and suicidality, such as self-hatred (Joiner et al., 2001), depressive symptoms (Jahn et al., 2016), self-esteem (Jahn et al., 2016), and childhood abuse (Lentz et al., 2010). These negative experiences may be associated with the specific cognitive and interpersonal defects of individuals with schizotypy and they also tend to undermine these individuals' sense of value in respect of themselves and their lives. Frankl (1978) defined this emotional involvement of self-fulfillment and self-value as “meaning in life.” Meaningfulness is strongly related to depressive symptoms, but they have entirely different connotations: depressive symptoms focus on the assessment of negative emotions and external behavior performance whereas meaningfulness emphasizes the power of the inner self and the internal experience. In other words, the loss of meaningfulness comes about from many elements—not only depressive symptoms, but also traumatic events and inherent personality. Additionally, many studies have documented that life meaning has a beneficial effect on reducing suicidality (Edwards and Holden, 2001; Orbach et al., 2003; Kleiman and Beaver, 2013; Wilchek-Aviad, 2015). Focusing on the special personality disorder in schizotypy, therefore, meaningfulness can provide us more information on suicide precaution and intervention.

However, the current literature has yet to investigate whether life meaning is associated with suicidality in individuals with schizotypy. The purpose of the present study, therefore, is to explore whether the relationship between schizotypy and suicidality can be explained by meaningfulness. We hypothesize that meaningfulness can be a mediator of suicidality and schizotypy. Accordingly, we expect to find that meaningfulness will be inversely related to schizotypy and suicidality. In addition, we explore a model of the relationship among suicidality, meaningfulness, and schizotypy.



MATERIALS AND METHODS


Participants

The participants in the study were 2,615 students (39% males, 99.9% freshmen) in the university, including both undergraduates and postgraduates. The sample had an age range of 17–25 years old (mean age = 18.35 years old, SD = 0.81 years). 99.9% were freshmen in university. Ten people have been diagnosed as depression previously but they are all haven't received psychotherapy for over 3 years. The other participants (99.6%) were free from psychiatric diseases, organic lesions, and drug/alcohol misuses, based on their self-reports. In addition, among all the participants, 92.8% were Han nationality; 85.7% were single; 93.9% were relatively satisfied with their own major in the university. This research was approved by ethics committee of Southern Medical University.



Procedures

Testing was conducted by well-trained psychology staff (one licensed doctoral-level psychology professor, one doctoral-level psychology student, and one master's-level psychology student). Participants self-completed the questionnaires during the 2018/2019 academic session anonymously. In order to access students in all disciplines, we chose classes that were compulsory general studies courses. The research team explained the purpose and the details of the process of the study at the end of the lectures. The students were duly informed that there would be no penalty for refusing to participate, and only eligible volunteers were included. The whole test, which lasted for about 30 min, needed to be finished online and participants could not submit their questionnaires unless they had finished. From our original sample of 2,640 eligible individuals, 25 students were excluded because they did not finish the questionnaires in 30 min.



Measures
 
Meaningful Life Measure

The 23-item Meaningful Life Measure comprises five subscales, each designed to assess one of the following constituents of personal meaning: exciting life, purposeful life, principled life, accomplished life, valued life (Morgan and Farsides, 2009). The items are rated on a 7-point Likert scale, ranging from 1 (totally disagree) to 7 (totally agree), with higher scores representing stronger perceptions of meaning in life, and the potential total scores ranging from 23 to 161. The measure features seven reverse-scored items (items 4, 6, 9, 11, 17, 19, and 21).

“Exciting life” (items 1, 6, 11, 16, and 21) refers to an enthusiastic orientation that regards life as exciting, interesting, or engaging. Sample items include “Life to me seems… completely routine” (which would be rated 1 point) or “Life to me seems always exciting” (scoring a 7) and “My life interests and excites me.” “Purposeful life” (items 4, 9, 14, and 19) refers to an individual's sense of having clear goals and aims. Sample items include “I have a clear idea of what my future goals and aims are,” “In my life, I have no goals or aims at all” (scoring 1), and “In my life, I have very clear goals and aims” (scoring 7). “Principled life” (items 3, 8, 13, 18, and 23) measures the extent to which individuals have an appropriate personal philosophy or framework through which they understand and navigate life. Sample items include “I have a philosophy of life that really gives my living significance” and “I have a personal value system that makes my living worthwhile.” “Accomplished life” (items 2, 7, 12, 17, and 22) aims to assess an individual's sense that personal goals are being achieved or fulfilled. Sample items include “So far, I am pleased with what I have achieved in life” and “I have failed to accomplish much in life.” “Valued life” (items 5, 10, 15, and 20) evaluates a sense of intrinsic life value. Sample items include “My life is significant” and “I really value my life.”

The Chinese version of the Meaningful Life Measure (revised) demonstrated good reliability and validity. All of the items showed good discrimination indexes (r = 0.753–0.838, p < 0.001). The total internal consistency reliability was 0.942, and it ranged from 0.782 to 0.877 across the five dimensions; the total split-half reliability was 0.920, and it ranged from 0.752 to 0.830 in the five dimensions; and the total test–retest reliability was 0.871, and it ranged from 0.783 to 0.805 in the five dimensions (Xiao et al., 2017). Specific items can be found in Appendix A.



Suicidal Behaviors Questionnaire

Suicidal behavior was evaluated using the Chinese version of the Suicidal Behaviors Questionnaire (Linehan, 1981), consisting of four items on a Likert-type scale. Total index scores ranged from 3 to 18, with higher scores indicating higher suicide possibility. A score of 7 has been suggested as the cut-off point for the general population and a score of 8 for psychiatric inpatients to assess suicide risk levels clinically (Osman et al., 2001). Item 1 assesses lifetime suicidal ideation and attempts, item 2 captures the frequency of suicidal ideation in the past 12 months, item 3 evaluates the threat of suicide attempt, and item 4 corresponds to the self-reported likelihood of suicidal behavior. The Suicidal Behaviors Questionnaire (Chinese version) has been validated in general population samples, and strong evidence has been found for its psychometric properties. In a clinical sample its internal consistency was 0.88 and 0.87 in a non-clinical sample (Osman et al., 2001; Zhao et al., 2012).



Schizotypal Personality Questionnaire

The Schizotypal Personality Questionnaire (SPQ) screens for schizotypy or schizotypal personality disorder (Raine, 1991; Chen et al., 1997) through reference to 74 self-reported statements or questions. The scoring key of the SPQ is based on participants' positive or negative responses (“yes” = 1, “no” = 0). Scores range from 0 to 74, with each affirmatively endorsed item counting as 1 point and higher scores indicating higher levels of schizotypy. The SPQ also shows good reliability and validity with other measures of schizotypal personality traits (Raine, 1991). Its three-factor structure (cognitive-perceptual, interpersonal, disorganized) has acceptable cross-cultural validation and internal consistency, with a Cronbach's alpha of 0.82 for the cognitive-perceptual dimension, 0.84 for the interpersonal dimension, and 0.78 for the disorganized dimension (Raine et al., 1994). Sample items include “Do you sometimes feel that things you see on the TV or read in the newspaper have a special meaning for you?,” “Have you ever felt that you are communicating with another person telepathically (by mind-reading)?,” and “I often hear a voice speaking my thoughts aloud.”




Data Analysis

Anonymized data were exported into SPSS (version 22) and AMOS (version 24.0) statistical software packages for analysis. T-test and χ2test were used to explore the significant demographic differences. We used d and eta to estimate the effect sizes in mean comparisons. Spearman's correlation was used to explore univariate associations between suicidal behavior, meaningfulness, and schizotypy. Simple mediation analysis was conducted to test the direct effect of two-path model and a three-path mediation model, while multi-group analysis was conducted to test the effects of gender differences on hypothesized model. The direct and indirect associations between schizotypy and suicidal behavior were examined using the structural equation model. Chi-square statistic (χ2), degrees of freedom (df ), normed fit index (NFI), comparative fit index (CFI), incremental fit index (IFI), and root mean square error of approximation (RMSEA) tests were performed to evaluate the fit of the structural equation model. The results (NFI > 0.9, CFI > 0.9, IFI > 0.9, and RMSEA < 0.05) indicated acceptable model fit.




RESULTS


Correlations Among Study Variables

Skewness and kurtosis measurement results are shown in Table 1. The matrix of Spearman correlation coefficients presented in Table 2 shows that suicidality, meaningfulness, and schizotypy were found to be related to one another. In particular, meaningfulness, incorporating its five dimensions (exciting life, principled life, purposeful life, accomplished life, and valued life), was negatively correlated with suicidal behavior (r = −0.39, p < 0.01) and schizotypy (r = −0.32, p < 0.01). Moreover, suicidal behavior was positively associated with schizotypy (r = 0.26, p < 0.01) and its three subtypes (positive symptoms, negative symptoms, and disorganized symptoms). Additionally, age had no correlation with other variables. However, as shown in Table 3, females were found to be more likely to have suicidal attempts or ideas than males (p < 0.001) and males scored significantly higher than females in disorganized schizotypy, which indicates that gender could have an influence on the potential mediating effect. Around 10.6% of participants showed a high level of suicide risk.


Table 1. Descriptive characteristics of measured variables.
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Table 2. Correlations among measured variables.
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Table 3. Different performance in males and female.
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Structural Model
 
Two-Factor Model From Schizotypy to Suicidality in All Samples

The overall fit of the two-factor model was found to be acceptable (χ2 = 90.688, df = 13, IFI = 0.982, CFI = 0.982, NFI = 0.979, RMSEA = 0.047, 90%IC RMSEA = 0.039–0.057). Figure 1 shows the result of the path analysis and that the direct effect of schizotypy on suicidal behavior was significant (standardized pathway coefficient = 0.30, unstandardized pathway coefficient = 0.05, SE = 0.004, p < 0.001).


[image: Figure 1]
FIGURE 1. Path Model from schizotypy to suicidality in all samples. ***P < 0.001, β, standardized coefficients; β*, unstandardized coefficients; SE, standard errors in brackets.




Three-Factor Model Between Schizotypy and Suicidal Behavior Through Meaningfulness in All Samples

All the pathways were found to be significant, and the appropriately modified three-factor model was found to have a good model fit (χ2 = 222.53, df = 43, IFI = 0.99, CFI = 0.99, NFI = 0.98, RMSEA = 0.04, 90%IC RMSEA = 0.035–0.045). As shown in Figure 2, the indirect effect from schizotypy to suicidality through meaningfulness, which was calculated through multiplication of the two indirect standardized pathway coefficients, was statistically significant, and so was the direct pathway (standardized pathway coefficient = 0.14, p < 0.001). This result established that a partial mediating effect of meaningfulness existed, and this was presented in Figure 2. The unstandardized coefficients and its SE of pathways are also depicted in Figure 2. Also, the final model held true for all three schizotypy subscales and the results can be found in Appendix B.


[image: Figure 2]
FIGURE 2. Mediation model for relationship among schizotypy, meaningfulness, and suicidality in all samples. ***p < 0.001, β, standardized coefficients; β*, unstandardized coefficients; SE, standard errors in brackets.


Furthermore, around 55.47% of the schizotypy and suicidality relationship can be explained by the mediating effect of meaningfulness.



Three-Factor Model Between Schizotypy and Suicidal Behavior Through Meaningfulness in Males vs. Females: Multi-Group Analysis

In order to control the influence on irrelevant variables (i.e., gender), multi-group analyses were conducted to assess whether gender might change the mediating effect of meaningfulness between suicidality and schizotypy. We found that the model fit of unconstrained model in both gender group was adequate (see Table 4), χ2 = 282.95, df = 86, IFI = 0.99, CFI = 0.98, NFI = 0.98, RMSEA = 0.03, 90%IC RMSEA = 0.026–0.033. The measurement weights model provided good model fit (χ2 = 306.99, df = 96, IFI = 0.98, CFI = 0.98, NFI = 0.98, RMSEA = 0.03, 90%IC RMSEA = 0.026–0.033), which was significantly changed compared with that of the unconstrained model (Δχ2 = 24.04, Δdf =10, p < 0.01). The structural weights model also yielded good model fit, χ2 = 320.44, df = 99, IFI = 0.98, CFI = 0.98, NFI = 0.97, RMSEA = 0.03, 90%IC RMSEA = 0.026–0.033, which was significantly changed as well (Δχ2 = 37.50, Δdf = 13, p < 0.001). Although all the three models had different data-model fit, the significance of all the pathways in both male and female groups were consistent with the three-factor model in all samples (see Figure 3). These results revealed that gender did not have significant effects on the mediation of meaningfulness in schizotypy-suicidality relationship.


Table 4. Goodness of fit indexes for model comparisons.
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[image: Figure 3]
FIGURE 3. Mediation model for relationship among schizotypy, meaningfulness, and suicidality in males (upper half) and females (lower half). ***p < 0.001, β, standardized coefficients; β*, unstandardized coefficients; SE, standard errors in brackets.






DISCUSSION

The present study found a relationship among suicidality, meaningfulness, and schizotypy. Meaningfulness was found to be inversely associated with the other two factors and schizotypy was positively related with suicidality. What is more, the correlation between schizotypy and suicidality was substantially attenuated when meaningfulness was included, which may suggest that meaningfulness can partly mediate this relationship. Male and female participants showed different results regarding suicidality but gender did not have significant effects on the mediator effect of meaningfulness in schizotypy-suicidality relationship.

In line with previous studies, there was found to be a negative association between meaningfulness and suicidal behavior (Orbach et al., 2003; Bjerkeset et al., 2010; Wilchek-Aviad, 2015) and a positive correlation between schizotypy and suicidal behavior (Joiner et al., 2001; Kwapil et al., 2013; Teraishi et al., 2014; Jahn et al., 2016). Based on the assumption that individuals with high suicide risk question their life's value and have lost the desire to find their life's meaning, it is thought that people with less meaningfulness are at increased risk of having serious suicidal thoughts and attempts (Zhao et al., 2012). Additionally, people with schizotypy can have symptoms such as anhedonia (Meehl, 1962; Kwapil et al., 2013), which can make people unable to feel happiness and to hurt themselves or even commit suicide. There are gender differences in respect to suicidality, which has been proved by many studies. Although suicide brings more death to males, females register many more unsuccessful attempts (Sava and Papari, 2015), which is consistent with our finding. Compared with males, female suicide attempters are more likely to be influenced by social and interpersonal factors (Sun and Zhang, 2017), which is a key issue for people with schizotypal traits.

Nonetheless, the negative relationship between schizotypy and meaningfulness has to date received relatively little attention. Meaningfulness depends on culture and social connections, especially positive interactions with others (Baumeister et al., 2013; Lambert et al., 2013), while the social deficits of schizotypy (Triebwasser et al., 2012) and the “overall crisis of common sense” of these individuals (Stanghellini and Ballerini, 2006) greatly reduce their sense of meaning in life. The three-factor structure in the SPQ (Raine et al., 1994) indicates that people with schizotypal traits can have some psychotic-like symptoms, such as unusual perceptual experiences, paranoid ideation, and thoughts and behavior disturbances (Kwapil et al., 2018). Schizotypal adults maintain beliefs of conspiracy, irrational fear, or suspiciousness, which result in social anxiety, a lack of close friends, and other interpersonal problems. Moreover, these cognitive-perceptual, interpersonal, and disorganized features of schizotypy may result in a child having negative experiences early in the developmental process, such as verbal abuse and social exclusion (Raine et al., 2011; Wong and Raine, 2018). Consequently, peer victimization (Raine et al., 2011; Lam et al., 2016), and childhood trauma (Kelleher et al., 2008; Velikonja et al., 2015) caused by schizotypal features could give rise to a lack of meaningfulness. Additionally, individuals with an inability to experience pleasure, including a reduction in experiencing emotions overall or an increased sensitivity to negative emotions (Smith et al., 1995), could also experience a negative impact on their sense of enthusiasm, goals, and self-value. Therefore, with all the types of schizotypal personality, individuals' cognitive and behavioral dysfunctions can destroy their capability to understand life and achieve success. These individuals typically find less meaning and hope in life, have a lower quality of life, and may be at increased risk of experiencing mental health problems (Alminhana et al., 2017).

The present study found a direct effect of schizotypy on suicide behaviors, which is consistent with results from previous studies (Joiner et al., 2001; Kwapil et al., 2013), indicating that schizotypy may be a clinically useful indicator of suicide risk (Jahn et al., 2016). However, given the biological homology of schizotypy and schizophrenia (Triebwasser et al., 2012), it is not easy to alter these traits, which makes it difficult to effectively intervene in the suicide risk of schizotypal individuals. Our study found that meaningfulness mediates between schizotypy and suicidal behaviors, suggesting that, when it is difficult to directly change schizotypal personality traits, it may be possible to manage suicide risk by improving these individuals' sense of meaning in life. Interpersonal alienation, which affects such a sense of meaning, can be addressed through social skills training and group therapy (Mckay and Neziroglu, 1996). Methods that do not involve the pathological defects of schizotypy, such as promoting self-expression, integration, and reflection in the temporal dimension (Baumeister et al., 2013), also contribute to a sense of meaning. The specific cognitive style of schizotypy also suggests the potential value of initiatives such as creative activities and religious/spiritual well-being (Burch et al., 2006; Unterrainer et al., 2011). Further research is needed to determine whether these methods of enhancing sense of meaning are useful for schizotypal individuals.

Several methodological limitations of the present study should be acknowledged. First, as our research was of a cross-sectional design, a causal relationship cannot be established between meaningfulness and suicidality. Second, measurements used in our study were self-reported. Therefore, recall biases and reporting biases of some questions regarding suicidality might exist. Third, other confounding variables and background variables need to be considered or added into this model, such as a history of childhood abuse, depressive symptoms, and symptoms of anxiety. What is more, meaningfulness, as a potential mediator, requires an experimental study design and additional alternative approaches in order to obtain further confirmation. Despite these limitations, though, the current study proposes a possible mediator in the schizotypy–suicidality relationship, which suggests that assessing meaningfulness could provide more detailed information about suicide risk in individuals with schizotypy. Additionally, it may be an effective intervention as reducing suicide risk among people with schizotypy to improve their meaningfulness. Thus, our findings provide important insights into the development of life education and psychological crisis intervention in colleges and universities. However, there are several other risk factors that have not been tested yet, and no prior studies have comprehensively tested all well-established risk factors in a single model, in respect of which further studies are expected in the future.



DATA AVAILABILITY STATEMENT

The datasets generated for this study are available on request to the corresponding author.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Southern Medical University Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

JZ and XZ designed the experiment and revised the manuscript. SL and DL have contributed equally to the data organization, statistical analysis, and the first draft of the manuscript. All authors approved the final version of the manuscript.



FUNDING

Funding provided in the MOE (Ministry of Education in China) Youth Foundation Project of Humanities and Social Sciences (No. 2018YJCZH260) and the Special Funds for the Cultivation of Guangdong College Students' Scientific and Technological Innovation (pdjh2019b0108). They had no role in the design and conduct of the study, collection, management, analysis and interpretation of the data; preparation, review or approval of the manuscript, and decision to submit the manuscript for publication.



ACKNOWLEDGMENTS

All researchers are grateful to the participants' cooperation.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00493/full#supplementary-material



REFERENCES

 Alminhana, L. O., Farias, M., Claridge, G., Cloninger, C. R., and Moreiraalmeida, A. (2017). Self-directedness predicts quality of life in individuals with psychotic experiences: a 1-year follow-up study. Psychopathology 50, 239–245. doi: 10.1159/000474951

 Arsenault-Lapierre, G., Kim, C., and Turecki, G. (2004). Psychiatric diagnoses in 3275 suicides: a meta-analysis. BMC Psychiatr. 4:37. doi: 10.1186/1471-244X-4-37

 Baumeister, R., Vohs, K. D., Aaker, J. L., and Garbinsky, E. N. (2013). Some key differences between a happy life and a meaningful life. J. Posit. Psychol. 8, 505–516. doi: 10.1080/17439760.2013.830764

 Bertolote, J. M., and Fleischmann, A. (2002). Suicide and psychiatric diagnosis: a worldwide perspective. World Psychiatr. 1, 181–185. Available online at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1489848/pdf/wpa010181.pdf

 Bjerkeset, O., Nordahl, H. M., Romundstad, P. R., and Gunnell, D. (2010). PW01-253 - personality traits, self-esteem and sense of meaning in life as predictors for suicide: the Norwegian hunt cohort. Eur. Psychiatr. 25, 1681–1681. doi: 10.1016/S0924-9338(10)71660-6

 Burch, G. S. J., Pavelis, C., Hemsley, D. R., and Corr, P. J. (2006). Schizotypy and creativity in visual artists. Br. J. Psychol. 97, 177–190. doi: 10.1348/000712605X60030

 Canal-Rivero, M., Lopez-Moriñigo, J.-D., Barrigón, M.-L., Ayesa-Arriola, R., and Obiols-Llandrich, J. E. (2018). Suicidal behavior and personality traits contribute to disability in first-episode psychosis: a 1-year follow-up study. Suicide Life Threat. Behav. 49, 798–810. doi: 10.1111/sltb.12470

 Chen, W. J., Hsiao, C. K., and Lin, C. C. (1997). Schizotypy in community samples: the three-factor structure and correlation with sustained attention. J. Abnorm. Psychol. 106, 649–654. doi: 10.1037//0021-843x.106.4.649

 Edwards, M. J., and Holden, R. R. (2001). Coping, meaning in life, and suicidal manifestations: examining gender differences. J. Clin. Psychol. 57, 1517–1534. doi: 10.1002/jclp.1114

 Fenton, W. S., Mcglashan, T. H., Victor, B. J., and Blyler, C. R. (1997). Symptoms, subtype, and suicidality in patients with schizophrenia spectrum disorders. Am. J. Psychiatr. 154, 199–204. doi: 10.1176/ajp.154.2.199

 Fonseca-Pedrero, E., Debbané, M., Ortuño-Sierra, J., Chan, R. C. K., and Jablensky, A. (2017). The structure of schizotypal personality traits: a cross-national study. Psychol. Med. 48, 451–462. doi: 10.1017/S0033291717001829

 Fonseca-Pedrero, E. M. D. (2017). Schizotypal traits and psychotic-like experiences during adolescence: an update. Psicothema 29, 5–17. doi: 10.7334/psicothema2016.209

 Frankl, V. E. (1978). The Unheard Cry for Meaning: Psychotherapy and Humanism. Oxford: Simon & Schuster.

 Grant, P., Green, M. J., and Mason, O. J. (2018). Models of schizotypy: the importance of conceptual clarity. Schizophr. Bull. 44, S556–S563. doi: 10.1093/schbul/sby012

 Harris, E. C., and Barraclough, B. (1997). Suicide as an outcome for mental disorders. a meta-analysis. Br. J. Psychiatr. 170, 205–228. doi: 10.1192/bjp.170.3.205

 Hawton, K., Sutton, L., Haw, C., Sinclair, J., and Deeks, J. J. (2005). Schizophrenia and suicide: systematic review of risk factors. Br. J. Psychiatr. 187, 9–20. doi: 10.1192/bjp.187.1.9

 Hoertel, N., Franco, S., Wall, M. M., Oquendo, M. A., Kerridge, B. T., Limosin, F., et al. (2015). Mental disorders and risk of suicide attempt: a national prospective study. Mol. Psychiatr. 20, 718–726. doi: 10.1038/mp.2015.19

 Honings, S., Drukker, M., Groen, R., and Van, O. J. (2016). Psychotic experiences and risk of self-injurious behaviour in the general population: a systematic review and meta-analysis. Psychol. Med. 46, 237–251. doi: 10.1017/S0033291715001841

 Hor, K., and Taylor, M. (2010). Suicide and schizophrenia: a systematic review of rates and risk factors. J. Psychopharmacol. 24, 81–90. doi: 10.1177/1359786810385490

 Jahn, D. R., de Vylder, J. E., and Hilimire, M. R. (2016). Explanatory risk factors in the relations between schizotypy and indicators of suicide risk. Psychiatr. Res. 238, 68–73. doi: 10.1016/j.psychres.2016.02.021

 Joiner, J. T. E., Gencoz, F., Gencoz, T., Metalsky, G. I., and Rudd, M. D. (2001). The relation of self-hatred and suicidality in people with schizophrenia-spectrum symptoms. J. Psychopathol. Behav. Assess. 23, 107–115. doi: 10.1023/A:1010915709011

 Kelleher, I., Harley, M., Lynch, F., Arseneault, L., Fitzpatrick, C., and Cannon, M. (2008). Associations between childhood trauma, bullying and psychotic symptoms among a school-based adolescent sample. Br. J. Psychiatr. 193, 378–382. doi: 10.1192/bjp.bp.108.049536

 Kleiman, E. M., and Beaver, J. K. (2013). A meaningful life is worth living: meaning in life as a suicide resiliency factor. Psychiatr. Res. 210, 934–939. doi: 10.1016/j.psychres.2013.08.002

 Kwapil, T. R., Gross, G. M., Silvia, P. J., and Barrantesvidal, N. (2013). Prediction of psychopathology and functional impairment by positive and negative schizotypy in the chapmans' ten-year longitudinal study. J. Abnorm. Psychol. 122, 807–815. doi: 10.1037/a0033759

 Kwapil, T. R., Gross, G. M., Silvia, P. J., Raulin, M. L., and Barrantes-Vidal, N. (2018). Development and psychometric properties of the multidimensional schizotypy scale: a new measure for assessing positive, negative, and disorganized schizotypy. Schizophr. Res. 1 93, 209–217. doi: 10.1016/j.schres.2017.07.001

 Lam, B. Y. H., Raine, A., and Lee, T. M. C. (2016). Effect of theory of mind and peer victimization on the schizotypy–aggression relationship. NPJ Schizophr. 2:16001. doi: 10.1038/npjschz.2016.1

 Lambert, N. M., Stillman, T. F., Hicks, J. A., Kamble, S., Baumeister, R. F., and Fincham, F. D. (2013). To belong is to matter: sense of belonging enhances meaning in life. Pers. Soc. Psychol. Bull. 39, 1418–1427. doi: 10.1177/0146167213499186

 Lentz, V., Robinson, J., and Bolton, J. M. (2010). Childhood adversity, mental disorder comorbidity, and suicidal behavior in schizotypal personality disorder. J. Nerv. Ment. Dis. 198, 795–801. doi: 10.1097/NMD.0b013e3181f9804c


 Lenzenweger, M. F. (2018). Schizotypy, schizotypic psychopathology, and schizophrenia: hearing echoes, leveraging prior advances, and probing new angles. Schizophr. Bull. 44, S564–S569. doi: 10.1093/schbul/sby083

 Linehan, M. M. (1981). Suicidal behaviors questionnaire (SBQ). J. Consult. Clin. Psychol. 49, 773–775. doi: 10.1037/0022-006X.49.5.773

 Mckay, D., and Neziroglu, F. (1996). Social skills training in a case of obsessive-compulsive disorder with schizotypal personality disorder. J. Behav. Ther. Exp. Psychiatr. 27, 189–194. doi: 10.1016/0005-7916(96)00010-9

 Meehl, P. E. (1962). Schizotaxia, schizotypy, schizophrenia. Am. Psychol. 17, 827–838. doi: 10.1037/h0041029


 Morgan, J., and Farsides, T. (2009). Measuring meaning in life. J. Happiness Stud. 10, 197–214. doi: 10.1007/s10902-007-9075-0

 Nelson, M. T., Seal, M. L., Pantelis, C., and Phillips, L. J. (2013). Evidence of a dimensional relationship between schizotypy and schizophrenia: a systematic review. Neurosci. Biobehav. Rev. 37, 317–327. doi: 10.1016/j.neubiorev.2013.01.004

 Nock, M. K., Hwang, I., Sampson, N. A., and Kessler, R. C. (2010). Mental disorders, comorbidity and suicidal behavior: results from the national comorbidity survey replication. Mol. Psychiatr. 15, 868–876. doi: 10.1038/mp.2009.29

 Orbach, I., Mikulincer, M., Gilboa-Schechtman, E., and Sirota, P. (2003). Mental pain and its relationship to suicidality and life meaning. Suicide Life Threat. Behav. 33, 231–241. doi: 10.1521/suli.33.3.231.23213

 Osman, A., Bagge, C. L., Gutierrez, P. M., Konick, L. C., Kopper, B. A., and Barrios, F. X. (2001). The suicidal behaviors questionnaire-revised (SBQ-R): validation with clinical and nonclinical samples. Assessment 8, 443–454. doi: 10.1177/107319110100800409

 Raine, A. (1991). The SPQ: a scale for the assessment of schizotypal personality based on DSM-III-R criteria. Schizophr. Bull. 17, 555–564. doi: 10.1093/schbul/17.4.555

 Raine, A., Fung, A. L-C., and Lam, B. Y. H. (2011). Peer victimization partially mediates the schizotypy-aggression relationship in children and adolescents. Schizophr. Bull. 37, 937–945. doi: 10.1093/schbul/sbr082

 Raine, A., Reynolds, C., Lencz, T., Scerbo, A., Triphon, N., and Kim, D. (1994). Cognitive-perceptual, interpersonal, and disorganized features of schizotypal personality. Schizophr. Bull. 20, 191–201. doi: 10.1093/schbul/20.1.191

 Sava, N. I., and Papari, A. C. (2015). Comparative study on the phenomenon of suicide based on gender and season. Proc. Soc. Behav. Sci. 187, 532–535. doi: 10.1016/j.sbspro.2015.03.099

 Schimanski, I. D., Mouat, K. L., Billinghurst, B. L., and Linscott, R. J. (2016). Preliminary evidence that schizophrenia liability at age 15 predicts suicidal ideation two years later. Schizophr. Res. 181, 60–62. doi: 10.1016/j.schres.2016.08.030

 Smith, T. E., Shea, M. T., Schooler, N. R., Levin, H., Deutsch, A., and Grabstein, E. (1995). Studies of schizophrenia. personality traits in schizophrenia. Psychiatry 58, 99–112. doi: 10.1080/00332747.1995.11024716

 Stanghellini, G., and Ballerini, M. (2006). Values in persons with schizophrenia. Schizophr. Bull. 33, 131–141. doi: 10.1093/schbul/sbl036

 Sun, L., and Zhang, J. (2017). Gender differences among medically serious suicide attempters aged 15–54 years in rural China. Psychiatr. Res. 252, 57–62. doi: 10.1016/j.psychres.2017.02.042

 Teraishi, T., Hori, H., Sasayama, D., Matsuo, J., Ogawa, S., Ishida, I., et al. (2014). Relationship between lifetime suicide attempts and schizotypal traits in patients with schizophrenia. PLoS ONE 9:e107739. doi: 10.1371/journal.pone.0107739

 Triebwasser, J., Chemerinski, E., Roussos, P., and Siever, L. J. (2012). Schizoid personality disorder. J. Pers. Disord. 26, 919–926. doi: 10.1521/pedi.2012.26.6.919

 Turecki, G., and Brent, D. A. (2016). Suicide and suicidal behaviour. Lancet 387, 1227–1239. doi: 10.1016/S0140-6736(15)00234-2

 Unterrainer, H. F., Huber, H. P., Sorgo, I. M., Collicutt, J., and Fink, A. (2011). Dimensions of religious/spiritual well-being and schizotypal personality. Pers. Individ. Dif. 51, 360–364. doi: 10.1016/j.paid.2011.04.007

 Velikonja, T., Fisher, H. L., Mason, O., and Johnson, S. (2015). Childhood trauma and schizotypy: a systematic literature review. Psychol. Med. 45, 947–963. doi: 10.1017/S0033291714002086

 Wilchek-Aviad, Y. (2015). Meaning in life and suicidal tendency among immigrant (ethiopian) youth and native-born israeli youth. J. Immigr. Minor. Health 17, 1041–1048. doi: 10.1007/s10903-014-0028-5

 Wong, K. K., and Raine, A. (2018). Developmental aspects of schizotypy and suspiciousness: a review. Curr. Behav. Neurosci. Rep. 5, 94–101. doi: 10.1007/s40473-018-0144-y

 World Health Organization (2018). On Suicide [Fact Sheet]. Available online at: http://www.who.int/en/news-room/fact-sheets/detail/suicide

 Xiao, R., Lai, Q-Z., and Yang, J. -P. (2017). Reliability and validity of meaningful life measure-chinese revised in chinese college students. Nan Fang Yi Ke Da Xue Xue Bao 37, 499–504. doi: 10.3969/j.issn.1673-4254.2017.04.13

 Zhao, J., Yang, X., Xiao, R., Zhang, X., Aguilera, D., and Zhao, J. (2012). Belief system, meaningfulness, and psychopathology associated with suicidality among Chinese college students: a cross-sectional survey. BMC Public Health 12:668. doi: 10.1186/1471-2458-12-668

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Li, Liu, Zhang and Zhao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyg-11-00493-t002.jpg
Suicidaiity
Meaningfulness
Schizotypy
Purposeful life
Valued ife
Accomplished lfe
Principled lfe
Exciting ife
Cognitive-perceptual
Interpersonal
Disorganized

tem 1

Item 2

Item 3

Item 4

Age

Gender

Suicidality(d)

1
-0.39"
0.26"
~0.29
—0.40"
—0.82
—0.28"
—0.34
.18
025"
023"
0.80
057
0.54"
0.69
-0.02
5.18" (0.21)

Meaningfulness(d)

1
—032+
080"
075"
083"
085"
084"
-043"
~0.38"
~0.29"
~0.28"
-0.28"
-0.15"
~0.34"
-0.011
~056(-0.02)

Schizotypy(d)

1
-0.28"
—0.21"
—0.27"
—0.28"
—0.31"

081"

0.86™

0.81™

021

0.14*

009"

o.18"

0.001

—0.87 (~0.03)

“p < 0.01, items 1~4 are the four items of SBQ. Item 1: “Have you ever thought
about or attempted to kil yourself?”; ltem 2: *How often have you thought about killng
yourselfin the past year?”; ltem 3: “Have you ever told someone that you were going to
commit suicide, or that you might do it?”; Item 4: “How likel is it that you will attempt

suicide someday?".





OPS/images/fpsyg-11-00493-t003.jpg
Male Female T-test/x’ P Percentage in

(dleta) total sample
Schizotypy 1545 14.82 -087(-008 0723
Cognitive- 682 699 1020042 031

perceptual

Interpersonal 566 550 -0.82(-003)  0.41

Disorganized 351 307 -8.75(-003) <0.001**

Meaningfulness 13356 133.16 -0.56(-002)  0.159

Suicidality 423 459 518(021)  <0.001"

SBQ-R=7 81 197 12.735(007) <0001 10.6%

*p < 0.01; “Cognitive-perceptual,” “Interpersonal,” and “Disorganized” were subscales

of Schizotypal Personality Questionnaire; SBQ-R represents Suicidal Behaviors
Questionnaires-Revised; SBQ-R>7 means non-clinic high suicide risk.





OPS/images/fpsyg-11-00493-g003.gif
A Excitog.
Males. | By

e =

Parposctut | [Accoaptibe]

Principled
e

03

poas
o000

Fe075007

i
Females. | Fyiine

Cogntve.
percepual

Iotrperonst

- S—

ois
Feams000y™

017
ooy






OPS/images/fpsyg-11-00493-t001.jpg
X+SD Skewness Kurtosis

Suicidality 446 £1.57 196 531
Meaningfulness 13320 + 17.79 094 112
Schizotypy 1496 £ 9.42 0.99 093
Purposeful lfe 558 £ 1.20 095 036
Valued life 6.41 £ 0.69 -1.96 572
Accomplished lite 556 £ 0.95 -089 096
Principled ife 578 £ 094 -1.04 132
Exciting life 573 £ 091 -088 0.82
Cognitive-perceptual 693 £ 4.17 095 121
Interpersonal 556 £ 502 126 1.56
Disorganized 325+ 294 138 1.75
Item 1 1.54 + 0,66 118 174
ftem2 120 + 054 3.15 127
ftem 3 1.18 + 0.44 2.42 531
ltem 4 053 £0.79 192 475
Age 18.35 + 0.81 143 447
Gender 1,020 (male) 0.451 -1.798

items 1-4 are the four items of SBQ. tem 1: *Have you ever thought about or attempted
to kill yourself?”; Item 2: “How often have you thought about killng yourself in the past
year?”’; Item 3: *Have you ever told someone that you were going to commit sticide, or
that you might do it?": ltem 4: “How likely is it that you will attempt suicide someday?".





OPS/images/fpsyg-11-00493-t004.jpg
Threshold

Unconstrained model
Measurement weights model
Structural weights model

282,96
306.99
320.44

Df

86
96
99

xrdf

<5
3.29
3.20
3.24

ax?

24.04
37.50

Adf

10
13

<0.01"
<0.001*

IFI CFI NFI RMSEA
2090 2090 20.90 <005
098 098 098 0.03
0.98 0.98 0.98 0.03
098 098 097 0.03

‘0 < 0.01, x2, chi-square; df, degree of freedor

7, Incremental fit index; CFl, Comparative fit index; NFI, Normed fit index; RMSEA, Root mean square error of approximation.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Mediator Effect of Meaningfulness on the Relationship Between Schizotypy Traits and Suicidality



		Introduction



		Materials and Methods



		Participants



		Procedures



		Measures



		Meaningful Life Measure



		Suicidal Behaviors Questionnaire



		Schizotypal Personality Questionnaire









		Data Analysis







		Results



		Correlations Among Study Variables



		Structural Model



		Two-Factor Model From Schizotypy to Suicidality in All Samples



		Three-Factor Model Between Schizotypy and Suicidal Behavior Through Meaningfulness in All Samples



		Three-Factor Model Between Schizotypy and Suicidal Behavior Through Meaningfulness in Males vs. Females: Multi-Group Analysis













		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychology

The Mediator Effect of
Meaningfulness on the Relationship
Between Schizotypy Traits and
Suicidality





OPS/images/fpsyg-11-00493-g001.gif
Schizopy
»






OPS/images/fpsyg-11-00493-g002.gif
Exciing | [ Purposctl | [accomgiitod] [ Priocipled | [ Valuod
e e e e e
RES
Cognine:
perccpral

pros2

74007
npersonat

Be014
Discgaized

Fe000013™










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychology





