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Abstract

:

Background: University students with suicidal ideation are at high risk of suicide, which constitutes a significant social and public health problem in China. However, little is known about the prevalence and associated risk factors of suicidal ideation among first-year university students in China, especially during the COVID-19 pandemic. Objectives: To investigate the prevalence of suicidal ideation and its factors in first-year Chinese university students from a vocational college in Zhejiang during the COVID-19 pandemic. Methods: Using a cluster sampling technique, a university-wide survey was conducted of 686 first-year university students from Hangzhou in March 2020 using University Personality Inventory (UPI). UPI includes an assessment for suicidal ideation and possible risk factors. Suicidal ideation prevalence was calculated for males and females. Univariate analysis and multivariable logistic regression models were conducted, adjusting for age and sex. Analyses were carried out using the SPSS version 22.0 software. Results: The prevalence of 12-month suicidal ideation among first-year university students during March 2020 was 5.2%, and there was no significant difference between males and females (4.8% vs. 6.0%,    x 2    = 0.28, p = 0.597). Multivariable logistic regression analysis identified social avoidance (B = 0.78, OR = 2.17, p < 0.001) and emotional vulnerability (B = 0.71, OR = 2.02, p < 0.001) as positively associated with suicidal ideation. Conclusions: Social avoidance and emotional vulnerabilities are unique factors associated with greater suicidal ideation among first-year university students during the COVID-19 pandemic. UPI serves as a validated tool to screen suicide risks among Chinese university students. Encouraging social engagement and improving emotional regulation skills are promising targets to reduce suicidal ideation among first-year university students.
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1. Introduction


Suicide is a serious public health problem and is one of the leading causes of death among adolescents and young adults, especially among university students. A meta-analysis reported that the point prevalence of suicidal ideation among Chinese university students ranged between 1.2% and 26.0%, and the prevalence of suicidal ideation among university students in southern China was higher than that in northern China [1]. Understanding the prevalence and risk factors of suicidal ideation is important because it is closely related to suicide attempts and deaths [2,3,4].



Suicidal ideation among first-year university students is of particular importance because of the dynamic developmental, social, and behavioral transitions during their first year at university [5,6,7,8]. Socially, there are changes in residence, family relationships, and peer contexts [5,6,9,10,11]. For most Chinese first-year university students, it is the first time they have started to live in a province other than their place of birth [7,10,12]. Hence, the transition to university involves significant life changes (e.g., increased independence, social demands) and academic challenges (e.g., independent learning) alongside reduced parental support and oversight [13,14] Developmentally, adolescents and young adults have heterogeneous trajectories of suicidal thoughts and behaviors [15]. Greater impulsivity and self-reported aggression, as well as elevated trait anxiety, are the risk factors for suicidal ideation among young adults [15].



Previous studies found that among 16-year-old university students, those with greater tolerance toward suicide, higher family coping, and lower self-esteem were more likely to report suicidal ideation [16]. College entrance may be a strategically well-placed “point of capture” for detecting late adolescents with suicidal thoughts and behaviors [5]. However, a clear epidemiological picture of suicidal thoughts and behaviors among incoming Chinese university students is lacking [5].



Most previous studies relied on patient and hospital records, which may understate the issue of student suicidal ideation [14]. The first twelve months following the onset of suicidal ideation appear crucial, with data from seventeen countries demonstrating that 60% of attempts are made within this period [17]. Nevertheless, previous studies are limited by the focus on psychological risks [14]. However, non-psychological risk factors may be particularly important for Chinese college first-year university students, as they may not talk about their problems due to mental health stigma [18,19]. There is an urgent need to find a customized assessment tool for Chinese university students.



The University Personality Inventory (UPI) was developed in 1966 in Japan and has been adopted as a rapid and effective mental health screening tool among Chinese university students, applied in almost every university in Zhejiang province [20,21]. UPI has been shown to be multidimensional [20,21,22]. Originally, the UPI only concentrated on psychological symptoms, such as depression, anxiety, neuroticism, persecutory beliefs, and obsessive compulsive symptoms [20]. However, these assessments do not help us understand the social and developmental stressors that are relevant to university students specifically [23]. In 2015, a new five-factor structure consisting of domains of physical symptoms, cognitive symptoms, emotional vulnerability, social avoidance, and interpersonal sensitivity of UPI was developed for Chinese university students [21], offering opportunities to understand how the new five-factor domains are associated with suicidal ideation.



During COVID-19, there have been concerns and literature suggesting an increase in social isolation and mental distress, which are potential risk factors for suicidal ideation [24,25]. Special attention will be placed on disparities in suicide prevention across sociodemographic subgroups during the COVID-19 pandemic [26]. For first-year university students, most of their courses have transitioned to an online format, rendering them unable to connect to their classmates and teachers [27]. Those students who felt more connected with other students and teachers were more likely to feel calm and trusting [28]. Previous literature reported the various suicidal ideation situations in disparate Chinese university students, indicating the prevalence range of suicidal ideation from 1.24% to 26.00% [1,29,30,31,32].



However, it is unknown how national prevalent suicidal ideation was among first-year university students in China. Despite recent attention being paid to the alarming rates of suicidal behaviors among university students [5,33,34,35], less evidence is available to understand the potential risks associated with their suicidal ideation during the COVID-19 pandemic. Less research comparatively addressed suicide prevention and early intervention for university students than for primary and secondary school students [36]. This is troubling on the grounds that the college years represent a critical and unique developmental stage characterized by dynamic social role transitions, new living situations, and changing relationships [37,38]. Additionally, it is vital to understand and design college first-year university students specific intervention programs targeting the developmental factors during the transition from adolescence to emerging adulthood [26,39].



This study aimed to investigate the prevalence of suicidal ideation and the potential relationship between the new five-factor domain in the revised UPI and suicidal ideation among Chinese first-year university students during the pandemic period, and present targeting measures.




2. Materials and Methods


2.1. Data Collection and Sample


The study was held in a higher vocational college (similar to a community college) located in Xiaoshan district, Hangzhou, Zhejiang. Hangzhou is the capital and most populous city of Zhejiang Province, People’s Republic of China [40,41,42]. An online questionnaire was distributed to all of the first-year students in this college. This college is somehow like a community college, and is partially guided by Zhejiang Open University, which governs nearly eighty similar colleges all around the province. There are two types of students. One is a full-time student (completes a 3-year course of study to get an associate degree, after which the qualified student could either take an entry exam for further study to get a bachelor’s degree or enter employment); the other is a part-time student who usually has employment and already has an associate degree, and chooses to take courses at the weekend for further study for a bachelor degree. Using cluster sampling, we selected one higher vocational college (Xiaoshan college) to invite 686 first-year students to participate in this investigation (effective response rate = 100.00%). Our study sample is full-time students who just graduated from high school and were of similar age. Our sample is unique, as they were the first batch of first-year students entering college during the COVID-19 pandemic. Using a cluster sampling technique, a total of 686 (248 women, 438 men; ages 17 to 19) of these first-year university students were selected. The study was approved by the Human Research Ethics Committee of the vocational college. Informed written consent was obtained from participants before the study commenced.



During the first month of students’ school entry (March 2020), participants completed the UPI with demographic information (age, sex). Students with a UPI total sum score above 20 or those who responded “yes” to item 25 (“Have an idea of wanting to die”) were identified as a risk group and were referred to a mental health professional [20,21].




2.2. Measures


The UPI is a 60-item self-report measure assessing whether an individual experienced one or more mental health symptoms during the past year [20]. For each item, a score of 1 is given for “Yes”, and 0 was given for “No”. The 56 items describe whether an individual experienced one or more mental health symptoms, except for the “lie” scales (items 5, 20, 35, and 50). (The full version of the UPI is available in the Supplementary file).



Suicidal ideation was measured by one item response to “Have an idea of wanting to die?” Participants responding “yes” were considered to have suicidal ideation.



The revised UPI includes five main factors tailored to assess physical, social, cognitive, interpersonal, and emotional health for Chinese university students (Table 1): (1) Physical symptoms (items 1, 2, 3, 17, 18, 46, 48 and 49); (2) social avoidance (items 10, 11, 41 and 43); (3) cognitive symptoms (items 29, 30, 38 and 39); (4) interpersonal sensitivity (items 57, 58); and (5) emotional vulnerability (items 6,15, 21, 24, 28 and 60). Factors were equal to the summed scores of the respective items based on the previously validated scoring guide [21]. For details, see Table 1.




2.3. Data Analyses


Descriptive statistics (frequencies, percentages, means, and standard deviations) were used to report socio-demographic data and the prevalence of suicidal ideation. Univariate analyses (Chi-square test, rank-sum test, or binary logistic regression models) were implemented to assess the differences of five factors by suicidal ideation status. Multivariate logistic regression models were then fitted to explore associations between five UPI factors and suicidal ideation, controlling for the covariates (sex, age, major-, e.g., academic subject). A significance level of p < 0.05 was applied for all significance tests. Associations were reported as Odds Ratios (OR) and 95% confidence intervals (CI). All analyses were performed using SPSS for Windows V22.0 (IBM Corp., Armonk, NY, USA). There were no missing values (response rate: 100%).





3. Results


3.1. Sample Characteristics


Table 2 presents the sample characteristics. There were more male university students (n = 438, 63.85%) than females (n = 248, 36.15%). On average, students were 17.79 years old. Most students had network engineering, business administration, and preschool education majors.




3.2. Prevalence of Suicidal Ideation


The 12-month prevalence of suicidal ideation in the total sample was 5.2% (4.8% in men, 6.0% in women). There was no significant sex difference in suicidal ideation prevalence (   x 2    = 0.28, p = 0.597).




3.3. Associations between UPI Factors and Suicidal Ideation


For all UPI factors, students with suicidal ideation had significantly higher scores than those without suicidal ideation (See Table 3).



Results of multivariable regression (Table 4) showed significant differences in social avoidance and emotional vulnerability to suicidal ideation, but not the rest of the UPI factors. Specifically, students with social avoidance were 2.17 times more likely to think about suicide than those without. Similarly, students with emotional vulnerability had 2.03 greater odds of suicidal ideation than those without.





4. Discussion


In this study, we found suicidal ideation prevalence was 5.2% among the 686 first-year university students from the higher vocational college in Hangzhou, Eastern China. Such a rate is similar to an earlier study during COVID-19 among 2700 higher vocational college second-year university students in China (5.4%) [32], but lower than that in the US during the COVID-19 quarantine period (20%) in early 2020 [43,44].



Suicidal ideation prevalence in China increased during the COVID-19 period compared with the pre-pandemic period in China (1.52% in Shandong), based on a prior study from April 2018 to October 2019 [30]. Suicidal ideation prevalence may vary with alteration of the years and areas. Research found that the suicidal ideation prevalence of Chinese higher vocational college first-year university students was 1.05% in 2008 in Jiangsu province, Eastern China [45]. Another research study found suicidal ideation prevalence was 2.63% in Chinese private higher vocational college first-year university students in 2009 in Anhui province, Eastern China [46]. The suicidal ideation prevalence among higher vocational college first-year university students mentioned above was lower than that found in this study.



Only social avoidance and emotional vulnerability were significant in the multivariable logistic regression after adjusting for covariates, while physical symptoms, cognitive symptoms, and interpersonal sensitivity were correlated with suicidal ideation. Social avoidance is commonly defined as the desire to escape or actually avoid being with, talking to, or interacting with others for any reason, i.e., the unwillingness to connect with the outside world in this study [47,48]. Previous literature also presented that social avoidance in young patients is a clinically worrisome phenomenon that characterizes impending schizophrenia, but that also constitutes a core phenomenon in avoidant personality disorder, schizoid personality disorder, and autism spectrum disorder [24,49]. It was demonstrated there was a causal pathway from social network strain (due to adverse childhood experiences) to suicidal ideation among middle-aged adults [24]. Social networks during adolescence influenced the odds of belonging to distinct suicidal trajectories [50]. Family cohesion protects youth from being in high-risk developmental courses of suicidal behaviors [50]. Social networks, especially quality of interactions, may improve suicide risk screening among university students [50].



Social restriction implemented as the quarantine measure during the COVID-19 pandemic and the perceived social isolation [51] has contributed to significant psychological distress [52]. The COVID-19 pandemic affected different aspects of daily life and mental well-being, making it difficult to reduce its influence on a single factor such as social avoidance [53,54]. It was found that social avoidance is a social risk of youth development [55]. Social avoidance increases loneliness, and so we need to build connectedness for students [56].



Emotional vulnerability is commonly defined as the willingness to acknowledge one’s emotions, especially painful ones such as shame, sadness, anxiety, insecurity, etc. [57,58]. It is also been defined as “uncertainty, risk, and emotional exposure”, and is felt as anxiety about being rejected, shamed, or judged as inadequate, i.e., the manifestations of negative emotion in this study. Previous research suggests that problems with emotion regulation may be implicated in suicidality [59,60]. Early problems in learning to read and spell are related to motivational–emotional vulnerability in learning situations in the school context [61]. Self-reported ability to manage self-relevant emotions was negatively associated with suicidal ideation among university students [62]. Additionally, endorsement of fewer adaptive responses to negative emotions, as well as more maladaptive responses, increased the odds of suicidal ideation, plans, and attempts in children [63,64]. Emotional vulnerability can be related to personality, adverse childhood experiences, and also recent stress [24,65,66,67]. This study quantified the effect of risk elements in emotional vulnerability factors on suicidal ideation in a higher vocational college.



Thirdly, the most important thing is that under the five-factor frame of UPI, the change of every item score in the five factors was found to have a vital significant relationship with the risk of suicidal ideation prevalence, while, when these items were considered solely, respectively, these vital significant relationships could not be found. That may be the fundamental meaning of the five-factor frame of UPI. Thus, it is known to all that when a first-year university student has one of the following situations, “Do not like meeting others”, “Feel that I am not myself”, “Lack faith in others”, “Unwilling to associate with others”, “Full of dissatisfaction and complaints”, “Over-uneven in emotion”, “Intolerance”, “Irritable”, “Lack of patience”, and “Sensitive emotions”, this student’s suicidal ideation risk will increase. Additionally, these phenomena were not fully illustrated by other researchers. Given this wide and varied spectrum of related factors, a logical next step would be to develop and examine the effectiveness of targeted interventions that are “personalized” to not only the suicidal ideation, but also its associated risk factors.



Our study is the first to demonstrate the utility of the revised UPI in understanding the risks of suicidal ideation among university students in China. In particular, by adding the five factors relevant to living experiences tailored to Chinese students, we were able to find two important factors—social avoidance and emotional vulnerability—as potential risk factors of suicidal ideation amid the COVID-19 pandemic. While previous studies mainly focused on psychological distress, social and emotional regulations may be unique protective factors for first-year university students [68]. In China, some Promoting Alternative Thinking Strategies (PATHS) Curriculum interventions help students improve their emotional understanding, emotion regulation, and prosocial behavior [69]. Additionally, child routines were shown to mediate the relationship between parenting and social–emotional development in China, which have important implications for research and practice aimed at enhancing social–emotional outcomes [70]. Our findings suggest that social avoidance and emotional vulnerability are important and unique risk factors for suicidal thoughts among university students in China, which has important implications for research and practice. Previous studies demonstrate that interpersonal belongingness [71,72], anhedonia, and type D personality [73] are potentially strong predictors in medical students. School-based suicide prevention can target building belongingness, student–teacher connectedness, more engaging school climates, and emotional well-being surveillance to screen high-risk students.



Some limitations of this study exist. This is a cross-sectional study and lacks comparison with pre-COVID time periods. Moreover, it was limited by COVID-19 epidemic prevention and control restrictions, and the differences in the entrance to the university in different regions. We were not able to control for further covariates; for example, we do not have data on the living arrangements of students due to the lack of information in the survey. Only one college was investigated in this study, and all respondents were first-year university students, so there may be some limitations in the representativeness of the sample and extrapolation of the results.




5. Conclusions


In conclusion, the study revealed that for first-year university students amid the COVID-19 pandemic, the factors of physical symptoms, cognitive symptoms, and interpersonal sensitivity may work through the factors of social avoidance and emotional vulnerability. If any item of the social avoidance factor or of the emotional vulnerability factor, comes true, the likelihood of suicidal ideation will increase more than two times for university students. With the five-factor structure UPI, more associated risk factors can be found. Additionally, these findings contribute to providing timely intervention measures to reduce suicidal ideation and reduce the risk of suicide in this college student population.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/ijerph191710786/s1, Table S1: Items of University Personality Inventor (UPI).





Author Contributions


Conceptualization, X.L.; Formal analysis, X.L. and K.J.Y.; Investigation, O.W.; Methodology, O.W.; Resources, P.Y.; Writing—original draft, O.W. and X.L.; Writing—review & editing, Y.X. and P.Y. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by Zhejiang Philosophy and Social Science Planning Foundation (Grant No 19NDJC069YB), Scientific Research Fund of Zhejiang Provincial Education Department (Grant No Y202045105) and Hangzhou Philosophy and Social Science planning Foundation (Grant No M20JC078).




Institutional Review Board Statement


All procedures performed in this study involving human participants were in accordance with the ethical standards of institutional and national research committees and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The institutional ethics committee of this vocational college approved the study (Grant No Y202045105).




Informed Consent Statement


Informed consent was given to all participants in order to get their allowance for this study.




Data Availability Statement


The datasets generated and analyzed during the current study are not publicly available due to funding policy but are available from the corresponding author on reasonable request.




Acknowledgments


We acknowledge the support from the WHO MENTOR-VIP program. The authors would like to give special thanks to all participants in this study.




Conflicts of Interest


The authors declared no conflict of interest with respect to the authorship or the publication of this article.




References


	



Li, Z.Z.; Li, Y.M.; Lei, X.Y.; Zhang, D.; Liu, L.; Tang, S.Y.; Chen, L. Prevalence of suicidal ideation in Chinese college students: A meta-analysis. PLoS ONE 2014, 9, e104368. [Google Scholar] [CrossRef]

	



Brent, D.A.; Johnson, B.; Bartle, S.; Bridge, J.; Rather, C.; Matta, J.; Connolly, J.; Constantine, D. Personality disorder, tendency to impulsive violence, and suicidal behavior in adolescents. J. Am. Acad. Child Adolesc. Psychiatry 1993, 32, 69–75. [Google Scholar] [CrossRef]

	



Gili-Planas, M.; Roca-Bennasar, M.; Ferrer-Perez, V.; Bernardo-Arroyo, M. Suicidal ideation, psychiatric disorder, and medical illness in a community epidemiological study. Suicide Life-Threat. Behav. 2001, 31, 207–213. [Google Scholar] [CrossRef]

	



Reinherz, H.Z.; Giaconia, R.M.; Silverman, A.B.; Friedman, A.; Pakiz, B.; Frost, A.K.; Cohen, E. Early psychosocial risks for adolescent suicidal ideation and attempts. J. Am. Acad. Child Adolesc. Psychiatry 1995, 34, 599–611. [Google Scholar] [CrossRef]

	



Mortier, P.; Auerbach, R.P.; Alonso, J.; Bantjes, J.; Benjet, C.; Cuijpers, P.; Ebert, D.D.; Green, J.G.; Hasking, P.; Nock, M.K.; et al. Suicidal thoughts and behaviors among first-year college students: Results from the wmh-ics project. J. Am. Acad. Child Adolesc. Psychiatry 2018, 57, 263–273.e1. [Google Scholar] [CrossRef]

	



De Clercq, M.; Roland, N.; Brunelle, M.; Galand, B.; Frenay, M. The delicate balance to adjustment: A qualitative approach of student’s transition to the first year at university. Psychol. Belg. 2018, 58, 67–90. [Google Scholar] [CrossRef]

	



Shi, J.; Wang, L.; Yao, Y.; Su, N.; Zhao, X.; Chen, F. Family impacts on self-esteem in Chinese college freshmen. Front. Psychiatry 2017, 8, 1–7. [Google Scholar] [CrossRef]

	



Eddy, L.D.; Eadeh, H.-M.; Breaux, R.; Langberg, J.M. Prevalence and predictors of suicidal ideation, plan, and attempts, in first-year college students with ADHD. J. Am. Coll. Health 2020, 68, 313–319. [Google Scholar] [CrossRef]

	



Smith, M.E.; Nguyen, D.T.; Lai, C.; Leshed, G.; Baumer, E.P.S. In Going to college and staying connected: Communication between college freshmen and their parents. In Proceedings of the ACM 2012 Conference on Computer Supported Cooperative Work, Seattle, WA, USA, 11–15 February 2012. [Google Scholar]

	



Tao, S.; Dong, Q.; Pratt, M.W.; Hunsberger, B.; Pancer, S.M. Social support: Relations to coping and adjustment during the transition to university in the People’s Republic of China. J. Adolesc. Res. 2000, 15, 123–144. [Google Scholar] [CrossRef]

	



Kroshus, E.; Hawrilenko, M.; Browning, A. Stress, self-compassion, and well-being during the transition to college. Soc. Sci. Med. 2021, 269, 113514. [Google Scholar] [CrossRef]

	



Ashraf, M.A.; Liu, S.; Ismat, H.I.; Tsegay, S.M. Choice of higher education institutions: Perspectives of students from different provinces in China. Front. Educ. China 2017, 12, 414–435. [Google Scholar] [CrossRef]

	



Holdaway, A.S.; Luebbe, A.M.; Becker, S.P. Rumination in relation to suicide risk, ideation, and attempts: Exacerbation by poor sleep quality? J. Affect. Disord. 2018, 236, 6–13. [Google Scholar] [CrossRef] [PubMed]

	



Akram, U.; Ypsilanti, A.; Gardani, M.; Irvine, K.; Allen, S.; Akram, A.; Drabble, J.; Bickle, E.; Kaye, L.; Lipinski, D.; et al. Prevalence and psychiatric correlates of suicidal ideation in UK university students. J. Affect. Disord. 2020, 272, 191–197. [Google Scholar] [CrossRef] [PubMed]

	



Goldston, D.B.; Erkanli, A.; Daniel, S.S.; Heilbron, N.; Weller, B.E.; Doyle, O. Developmental trajectories of suicidal thoughts and behaviors from adolescence through adulthood. J. Am. Acad. Child Adolesc. Psychiatry 2016, 55, 400.e1–407.e1. [Google Scholar] [CrossRef] [PubMed]

	



Marcenko, M.O.; Fishman, G.; Friedman, J. Reexamining adolescent suicidal ideation: A developmental perspective applied to a diverse population. J. Youth Adolesc. 1999, 28, 121–138. [Google Scholar] [CrossRef]

	



Nock, M.K.; Borges, G.; Bromet, E.J.; Alonso, J.; Angermeyer, M.; Beautrais, A.; Bruffaerts, R.; Chiu, W.T.; de Girolamo, G.; Gluzman, S.; et al. Cross-national prevalence and risk factors for suicidal ideation, plans and attempts. Br. J. Psychiatry 2008, 192, 98–105. [Google Scholar] [CrossRef]

	



Cheang, S.I.; Davis, J.M. Influences of face, stigma, and psychological symptoms on help-seeking attitudes in Macao. Psych. J. 2014, 3, 222–230. [Google Scholar] [CrossRef]

	



Liu, F.; Zhou, N.; Cao, H.; Fang, X.; Deng, L.; Chen, W.; Lin, X.; Liu, L.; Zhao, H. Chinese college freshmen’s mental health problems and their subsequent help-seeking behaviors: A cohort design (2005–2011). PLoS ONE 2017, 12, e0185531. [Google Scholar] [CrossRef]

	



Sugawara, N.; Yasui-Furukori, N.; Sayama, M.; Shimoda, K. Factor structure of the university personality inventory in Japanese medical students. BMC Psychol. 2020, 8, 103. [Google Scholar] [CrossRef]

	



Zhang, J.; Lanza, S.; Zhang, M.; Su, B. Structure of the university personality inventory for Chinese college students. Psychol. Rep. 2015, 116, 821–839. [Google Scholar] [CrossRef]

	



Su, B.; Zhang, J.; Yu, C.; Zhang, W. Identifying psychological or behavioral problems of college students: Based on latent profile analysis. Psychol. Dev. Educ. 2015, 31, 350–359. (In Chinese) [Google Scholar]

	



Chmitorz, A.; Kurth, K.; Mey, L.K.; Wenzel, M.; Lieb, K.; Tuscher, O.; Kubiak, T.; Kalisch, R. Assessment of microstressors in adults: Questionnaire development and ecological validation of the Mainz inventory of microstressors. JMIR Ment. Health 2020, 7, e14566. [Google Scholar] [PubMed]

	



Xiao, Y.; Brown, T.T. The effect of social network strain on suicidal ideation among middle-aged adults with adverse childhood experiences in the US: A twelve-year nationwide study. SSM-Popul. Health 2022, 18, 101120. [Google Scholar] [PubMed]

	



Xiao, Y.; Yip, P.S.; Pathak, J.; Mann, J.J. Association of social determinants of health and vaccinations with child mental health during the COVID-19 pandemic in the US. JAMA Psychiatry 2022, 79, 610–621. [Google Scholar] [PubMed]

	



Xiao, Y.; Hinrichs, R.; Johnson, N.; McKinley, A.; Carlson, J.; Agley, J.; Yip, P.S.F. Suicide prevention among college students before and during the COVID-19 pandemic: Protocol for a systematic review and meta-analysis. JMIR Res. Protoc 2021, 10, e26948. [Google Scholar] [CrossRef]

	



Sauer-Zavala, S.; Tirpak, J.W.; Eustis, E.H.; Woods, B.K.; Russell, K. Unified protocol for the transdiagnostic prevention of emotional disorders: Evaluation of a brief, online course for college freshmen. Behav. Ther. 2021, 52, 64–76. [Google Scholar]

	



Balta-Salvador, R.; Olmedo-Torre, N.; Pena, M.; Renta-Davids, A.I. Academic and emotional effects of online learning during the COVID-19 pandemic on engineering students. Educ. Inf. Technol. 2021, 26, 7407–7434. [Google Scholar]

	



Zhai, H.; Bai, B.; Chen, L.; Han, D.; Wang, L.; Qiao, Z.; Qiu, X.; Yang, X.; Yang, Y. Correlation between family environment and suicidal ideation in university students in China. Int. J. Environ. Res. Public Health 2015, 12, 1412–1424. [Google Scholar] [CrossRef]

	



Zheng, H.; Liu, D.; Cheng, J.; Wang, D.B.; Liu, Y.; Wu, Y. Negative life events increase the risk of suicidal ideation in 6653 Chinese freshmen: From a 1-year longitudinal study. J. Affect. Disord. 2022, 299, 604–609. [Google Scholar]

	



Zhou, S.J.; Wang, L.L.; Qi, M.; Yang, X.J.; Gao, L.; Zhang, S.Y.; Zhang, L.G.; Yang, R.; Chen, J.X. Depression, anxiety, and suicidal ideation in Chinese university students during the COVID-19 pandemic. Front. Psychol. 2021, 12, 669833. [Google Scholar]

	



Chen, Y.; Zhu, L.J.; Fang, Z.M.; Wu, N.; Du, M.X.; Jiang, M.M.; Wang, J.; Yao, Y.S.; Zhou, C.C. The association of suicidal ideation with family characteristics and social support of the first batch of students returning to a college during the COVID-19 epidemic period: A cross sectional study in China. Front. Psychiatry 2021, 12, 653245. [Google Scholar] [PubMed]

	



Liu, C.H.; Stevens, C.; Wong, S.H.M.; Yasui, M.; Chen, J.A. The prevalence and predictors of mental health diagnoses and suicide among U.S. college students: Implications for addressing disparities in service use. Depress. Anxiety 2019, 36, 8–17. [Google Scholar] [PubMed]

	



Lipson, S.K.; Lattie, E.G.; Eisenberg, D. Increased rates of mental health service utilization by U.S. college students: 10-Year population-level trends (2007–2017). Psychiatr. Serv. 2019, 70, 60–63. [Google Scholar]

	



Lipson, S.K.; Sonneville, K.R. Understanding suicide risk and eating disorders in college student populations: Results from a national study. Int. J. Eat. Disord. 2020, 53, 229–238. [Google Scholar] [CrossRef]

	



Auerbach, R.P.; Alonso, J.; Axinn, W.G.; Cuijpers, P.; Ebert, D.D.; Green, J.G.; Hwang, I.; Kessler, R.C.; Liu, H.; Mortier, P.; et al. Mental disorders among college students in the world health organization world mental health surveys. Psychol. Med. 2016, 46, 2955–2970. [Google Scholar] [CrossRef]

	



Arnett, J.J. Emerging adulthood—A theory of development from the late teens through the twenties. Am. Psychol. 2000, 55, 469–480. [Google Scholar] [CrossRef] [PubMed]

	



Byrd, D.R.; McKinney, K.J. Individual, interpersonal, and institutional level factors associated with the mental health of college students. J. Am. Coll. Health 2012, 60, 185–193. [Google Scholar] [PubMed]

	



Mann, J.J. Neurobiology of suicidal behaviour. Nat. Rev. Neurosci. 2003, 4, 819–828. [Google Scholar]

	



Li, T.; Hu, Y.; Zhang, B.; Yang, X. Role of fungi in the formation of patinas on Feilaifeng limestone, China. Microb. Ecol. 2018, 76, 352–361. [Google Scholar]

	



Li, T.; Hu, Y.; Zhang, B.; Yang, X. From surviving to thriving, the assembly processes of microbial communities in stone biodeterioration: A case study of the west lake UNESCO world heritage area in China. Sci. Total Environ. 2022, 805, 150395. [Google Scholar]

	



Wang, Y.; Bramwell, B. Heritage protection and tourism development priorities in Hangzhou, China: A political economy and governance perspective. Tour. Manag. 2012, 33, 988–998. [Google Scholar] [CrossRef]

	



Giannopoulou, I.; Efstathiou, V.; Triantafyllou, G.; Korkoliakou, P.; Douzenis, A. Adding stress to the stressed: Senior high school students’ mental health amidst the COVID-19 nationwide lockdown in Greece. Psychiatry Res. 2021, 295, 113560. [Google Scholar] [CrossRef] [PubMed]

	



Wang, X.; Hegde, S.; Son, C.; Keller, B.; Smith, A.; Sasangohar, F. Investigating mental health of us college students during the COVID-19 pandemic: Cross-sectional survey study. J. Med. Internet Res. 2020, 22, e22817. [Google Scholar] [CrossRef] [PubMed]

	



Hu, J. Investigation and analysis of freshmen’s mental health in higher vocational colleges. Vocat. Tech. Educ. 2009, 30, 90–91. (In Chinese) [Google Scholar]

	



Fan, C.; Yuan, Y. Investigation and research on the mental health status of freshmen in private vocational colleges—A case study of the freshmen of Hefei vocational college of finance and economics in 2009. J. Henan Univ. Sci. Technol. 2011, 71–74. (In Chinese) [Google Scholar]

	



Toth, I.; Neumann, I.D. Animal models of social avoidance and social fear. Cell Tissue Res. 2013, 354, 107–118. [Google Scholar] [PubMed]

	



Gellner, A.K.; Voelter, J.; Schmidt, U.; Beins, E.C.; Stein, V.; Philipsen, A.; Hurlemann, R. Molecular and neurocircuitry mechanisms of social avoidance. Cell. Mol. Life Sci. 2021, 78, 1163–1189. [Google Scholar]

	



Simon, A.E.; Keller, P.; Cattapan, K. Commentary about social avoidance and its significance in adolescents and young adults. Psychiatry Res. 2021, 297, 113718. [Google Scholar]

	



Xiao, Y.; Lindsey, M.A. Adolescent social networks matter for suicidal trajectories: Disparities across race/ethnicity, sex, sexual identity, and socioeconomic status. Psychol. Med. 2021, 1–12. [Google Scholar] [CrossRef]

	



Cantero-Garlito, P.A.; Rodriguez-Hernandez, M.; Moraleda-Sepulveda, E.; Polonio-Lopez, B.; Marcos-Tejedor, F. Analysis of fear post COVID in first-year students after the incorporation to the classroom: Descriptive study in university students of health sciences. Healthcare 2021, 9, 1621. [Google Scholar] [CrossRef]

	



Pietrabissa, G.; Simpson, S.G. Psychological consequences of social isolation during COVID-19 outbreak. Front. Psychol. 2020, 11, 2201. [Google Scholar] [CrossRef]

	



Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [Google Scholar] [CrossRef]

	



Arad, G.; Shamai-Leshem, D.; Bar-Haim, Y. Social distancing during a COVID-19 lockdown contributes to the maintenance of social anxiety: A natural experiment. Cognit. Ther. Res. 2021, 45, 708–714. [Google Scholar] [CrossRef] [PubMed]

	



Groneberg, A.H.; Marques, J.C.; Martins, A.L.; Diez Del Corral, R.; de Polavieja, G.G.; Orger, M.B. Early-life social experience shapes social avoidance reactions in larval zebrafish. Curr. Biol. 2020, 30, 4009–4021.e4. [Google Scholar] [CrossRef] [PubMed]

	



McPherson, M.; Smith-Lovin, L.; Brashears, M.E. Social isolation in America: Changes in core discussion networks over two decades. Am. Sociol. Rev. 2006, 71, 353–375. [Google Scholar] [CrossRef]

	



Smits, J.A.; Zvolensky, M.J. Emotional vulnerability as a function of physical activity among individuals with panic disorder. Depress. Anxiety 2006, 23, 102–106. [Google Scholar] [CrossRef]

	



Ciobotaru, D.; Jefferies, R.; Lispi, L.; Derakshan, N. Rethinking cognitive training: The moderating roles of emotional vulnerability and perceived cognitive impact of training in high worriers. Behav. Res. Ther. 2021, 144, 103926. [Google Scholar] [CrossRef]

	



MacLeod, C.; Rutherford, E.; Campbell, L.; Ebsworthy, G.; Holker, L. Selective attention and emotional vulnerability: Assessing the causal basis of their association through the experimental manipulation of attentional bias. J. Abnorm. Psychol. 2002, 111, 107–123. [Google Scholar] [CrossRef]

	



Higgins, E.T.; Bond, R.N.; Klein, R.; Strauman, T. Self-discrepancies and emotional vulnerability: How magnitude, accessibility, and type of discrepancy influence affect. J. Pers. Soc. Psychol. 1986, 51, 5–15. [Google Scholar] [CrossRef]

	



Poskiparta, E.; Niemi, P.; Lepola, J.; Ahtola, A.; Laine, P. Motivational-emotional vulnerability and difficulties in learning to read and spell. Br. J. Educ. Psychol. 2003, 73, 187–206. [Google Scholar] [CrossRef]

	



Ciarrochi, J.; Deane, F.P.; Anderson, S. Emotional intelligence moderates the relationship between stress and mental health. Personal. Individ. Differ. 2002, 32, 197–209. [Google Scholar] [CrossRef]

	



Tamas, Z.; Kovacs, M.; Gentzler, A.L.; Tepper, P.; Gadoros, J.; Kiss, E.; Kapornai, K.; Vetro, A. The relations of temperament and emotion self-regulation with suicidal behaviors in a clinical sample of depressed children in Hungary. J. Abnorm. Child Psychol. 2007, 35, 640–652. [Google Scholar] [CrossRef] [PubMed]

	



Rajappa, K.; Gallagher, M.; Miranda, R. Emotion dysregulation and vulnerability to suicidal ideation and attempts. Cogn. Ther. Res. 2012, 36, 833–839. [Google Scholar] [CrossRef]

	



Green, J.G.; McLaughlin, K.A.; Berglund, P.A.; Gruber, M.J.; Sampson, N.A.; Zaslavsky, A.M.; Kessler, R.C. Childhood adversities and adult psychiatric disorders in the national comorbidity survey replication I: Associations with first onset of DSM-IV disorders. Arch. Gen. Psychiatry 2010, 67, 113–123. [Google Scholar] [CrossRef] [PubMed]

	



Bortolla, R.; Cavicchioli, M.; Galli, M.; Verschure, P.; Maffei, C. A comprehensive evaluation of emotional responsiveness in borderline personality disorder: A support for hypersensitivity hypothesis. Bord. Pers. Disord. Emot. Dysregul. 2019, 6, 8. [Google Scholar] [CrossRef]

	



Admon, R.; Lubin, G.; Stern, O.; Rosenberg, K.; Sela, L.; Ben-Ami, H.; Hendler, T. Human vulnerability to stress depends on amygdala’s predisposition and hippocampal plasticity. Proc. Natl. Acad. Sci. USA 2009, 106, 14120–14125. [Google Scholar] [CrossRef]

	



Moeller, J.; von Keyserlingk, L.; Spengler, M.; Gaspard, H.; Lee, H.R.; Yamaguchi-Pedroza, K.; Yu, R.; Fischer, C.; Arum, R. Risk and protective factors of college students’ psychological well-being during the COVID-19 pandemic: Emotional stability, mental health, and household resources. AERA Open 2022, 8, 1–26. [Google Scholar] [CrossRef]

	



Kam, C.-M.; Wong, L.W.-L.; Fung, K.M.-S. Promoting social-emotional learning in Chinese schools: A feasibility study of paths implementation in Hong Kong. Int. J. Emot. Educ. 2011, 3, 30–47. [Google Scholar]

	



Ren, L.; Hu, B.Y.; Song, Z. Child routines mediate the relationship between parenting and social-emotional development in Chinese children. Child. Youth Serv. Rev. 2019, 98, 1–9. [Google Scholar] [CrossRef]

	



Joiner, T.E.; Jeon, M.E.; Lieberman, A.; Janakiraman, R.; Duffy, M.E.; Gai, A.R.; Dougherty, S.P. On prediction, refutation, and explanatory reach: A consideration of the interpersonal theory of suicidal behavior. Prev. Med. 2021, 152, 106453. [Google Scholar] [CrossRef]

	



Solibieda, A.; Rotsaert, M.; Loas, G. The interpersonal–psychological theory of suicide in medical students: Comparisons of individuals without suicidality, ideators, and planners. Int. J. Environ. Res. Public Health 2021, 18, 11526. [Google Scholar] [CrossRef] [PubMed]

	



Loas, G.; Solibieda, A.; Rotsaert, M.; Englert, Y. Suicidal ideations among medical students: The role of anhedonia and type D personality. PLoS ONE 2019, 14, e0217841. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Five factors in revised UPI tailored to Chinese students.
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	Five Factors
	Descriptions
	Question Items





	1. Physical symptoms
	Feeling bad physically
	Poor appetite; Feel sick, stomachache; Easily have diarrhea or constipation; Headache; Ache in neck and shoulder; Physically exhausted; Dizzy when I stand up; Have ever lost consciousness, cramp



	2. Social avoidance
	Unwillingness to connect with the outside world
	Do not like meeting others; Feel that I am not myself; Lack faith in others; Unwilling to associate with others



	3. Cognitive symptoms
	Cognitive decline and negative self-image
	Lack of judgment; Too dependent on others; Lack of confidence; Irresolute about anything



	4. Interpersonal sensitivity
	Being sensitive to others’ feeling and perceptions
	Wary of others; Care about others’ gaze;



	5. Emotional vulnerability
	Manifestations of negative emotion
	Full of dissatisfaction and complaints; Over-uneven in emotion; Intolerance; Irritable; Lack of patience; Sensitive emotions
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Table 2. Sample characteristics.
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Study Sample (n = 686)




	

	
n (%)






	
Sex

	




	
Female

	
248 (36.15)




	
Male

	
438 (63.85)




	
Age, mean (SD)

	
17.79 (0.78)




	
Major

	




	
Business Administration

	
113 (16.47)




	
Accounting

	
76 (11.08)




	
Mechanical and Electronic Engineering

	
100 (14.58)




	
Building Engineering/Constructional Engineering

	
70 (10.20)




	
Building Economic Management

	
17 (2.48)




	
Network Engineering

	
131 (19.10)




	
Logistics

	
72 (10.50)




	
Preschool Education

	
107 (15.60)
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Table 3. The differences between suicidal ideation and non-suicidal ideation of the scores of five factors.
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Five Factors

	
Non-Suicidal Ideation

	
Suicidal Ideation

	
p Value




	

	
(Mean ± SD)

	
(Mean ± SD)

	






	
F1 (Physical symptoms)

	
0.76 ± 1.36

	
3.89 ± 2.79

	
<0.001




	
F2 (Social avoidance)

	
0.33 ± 0.81

	
2.64 ± 1.40

	
<0.001




	
F3 (Cognitive symptoms)

	
0.61 ± 1.10

	
2.64 ± 1.47

	
<0.001




	
F4 (Interpersonal sensitivity)

	
0.46 ± 0.76

	
1.28 ± 0.88

	
<0.001




	
F5 (Emotional vulnerability)

	
0.70 ± 1.28

	
3.89 ± 1.56

	
<0.001
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Table 4. Multivariable logistic regression models for suicidal ideation with the five factors.
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	Factors
	B
	Wald χ2
	p Value
	Odds Ratio
	95% Confidence Interval





	F1 score (Physical symptoms)
	0.17
	2.21
	0.137
	1.18
	0.95–1.47



	F2 score (Social avoidance)
	0.78
	15.12
	<0.001
	2.17
	1.47–3.21



	F3 score (Cognitive symptoms)
	−0.21
	0.67
	0.408
	0.81
	0.49–1.34



	F4 score (Interpersonal sensitivity)
	−0.51
	2.19
	0.139
	0.6
	0.31–1.18



	F5 score (Emotional vulnerability)
	0.71
	12.34
	<0.001
	2.02
	1.37–3.00
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