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Background: Suicidal ideation is the first step and a strong predictor of suicide. College students are at a considerably high risk of suicidal ideation, and smartphones are commonly used in this group. However, the relationship between suicidal ideation and smartphone use among Chinese college students is unclear. The current study aimed to investigate the prevalence of suicidal ideation among Chinese college students and its association with smartphone use and addiction factors.

Methods: A total of 439 college students participated the survey. We collected the demographic information, physical health, psychosocial factors (depressive symptoms, social support, sleep quality), characteristics of smartphone use, and mobile phone addiction (MPA). Suicidal ideation was measured with a single question, “did you feel that life was not worth living in the past 1 year?”

Results: The prevalence of suicidal ideation (“Yes” response) in the past year among Chinese college students was 7.5%. In binary logistic regression analysis, suicidal ideation was significantly correlated with less subjective social support (OR: 2.49, p = 0.049), lower utilization of social support (OR: 13.28, p = 0.012), more depressive symptoms (OR:4.96, p = 0.005), and more than 5 h of daily smartphone use (OR: 2.60, p = 0.025).

Conclusion: Considering the widely use of smartphones in Chinese colleges and the correlation with suicidal ideation, excessive phone use among college students should be given more attention by administrators and health workers. It is necessary to obtain more information about the intention of smartphone use, make full use of smartphones for health education, and monitor excessive use of smartphones, while improving social support and coping mechanisms for depression, to identify suicidal ideation and prevent suicidal behavior among Chinese college students.
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INTRODUCTION

Suicide is a significant public health issue worldwide (1). Defined as thinking about, considering, or planning suicide, suicidal ideation is the first step and a strong predictor of suicide (2). College students are at a considerably high risk of suicidal ideation (3–8). Although many previous studies have shown the prevalence of suicidal ideation among college students worldwide, the results vary significantly as the participants reported suicidal ideation for different prevalence periods. For example, the 2-week prevalence of suicidal ideation in Korean college was 9.8% (6), that of the past 4 weeks was reported by 2% among university students (5); 6–12% for the past year (8–11); 12% for 4 years (4); and 11.4–35.3% for lifetime (7, 9, 12). According to a meta-analysis, 10.72% (ranging from 1.24 to 26%) of Chinese college students experience suicidal ideation (13), regardless of the prevalence period. It is necessary to explore the incidence of suicidal ideation among Chinese college students over the past 12 months.

Diverse factors have been reported to be related with suicidal ideation among college students, such as external environment (e.g., living alone, economic class, religious practice, peer problems, suicide attempts in the family or among friends), mental health (e.g., depressive symptoms, sexual orientation, probable obsessive-compulsive disorder, hopelessness, poor social support, maladaptation), and behaviors (e.g., previous suicide attempts, poor academic performance, alcohol consumption, and pathological Internet use) (10, 14–17). Evidence from empirical studies about college students and adolescents has shown that there is a relationship between suicidal ideation and addiction, including substance abuse or dependence (18), alcohol or tobacco consumption (19), pathological Internet use or addiction (15), as well as mobile phone use (20, 21).

Smartphone has been an essential tool in our daily life. It is even applied as an intervention approach to cope with suicidal crises based on its functions (e.g., text messaging, call, Apps) (22–24). However, it should not be ignored that excessive smartphone use or addiction has become a global public health problem, particularly among college students. Previous studies have shown the relationship between suicidal ideation and mobile phone use or dependence in adolescents; for example, both early and late adolescents who use mobile phones past their bedtime may have more suicidal feelings (21). For adolescents with problematic phone use, a good family function is a protective factor for reducing the risk of suicidal ideation (20). Suicidal tendencies may be one of the risky behaviors associated with cellular phone use (19). Research involving Chinese vocational school students found that mobile phone dependence was positively correlated with suicidal ideation, and the risk of suicide was much higher among students with mobile phone dependence and depressive symptoms (25).

To date, most studies exploring suicidal ideation and mobile phone use have focused on adolescents (21). Research on suicidal ideation in college students has focused more on its relationship with Internet use/addiction (26), another critical problem for this group. However, data on phone use are more convenient and readily available than those on Internet use. Remarkably little is known about their relationship between mobile phone addiction (MPA) and suicidal ideation among Chinese college students. Furthermore, the suicidal ideation rate and its association with smartphone use may differ from different cultures (9), and it is meaningful to examine its prevalence and relationship among Chinese college students.

The aim of the current study was to investigate the prevalence of suicidal ideation among Chinese college students and determine its association with smartphone use characteristics and MPA factors.



MATERIALS AND METHODS


Subjects

We conducted a cross-sectional survey in May 2016 at Changsha Health Vocational College. All internal students from the college's Department of Pharmacy were recruited through cluster sampling. We excluded students unwilling to participate in the survey or those with severe physical and mental illnesses.

The study protocol was approved by the Institutional Review Board of the Changsha Health Vocational College. All students agreed to participate in the study and signed informed consent.



Procedures

After signing written consent, all participants were invited to complete the self-report questionnaires in their classrooms. Two professional investigators distributed the questionnaires and instructed the participants to complete them.



Measures
 
Social-Demographic Characteristics

A detailed self-administered questionnaire was used to collect general information on sociodemographic characteristics, including age, gender, level of family income (poor, fair, and good), and place of origin (rural vs. urban).



Psychosocial Factors

Psychosocial factors include depressive symptoms, social support, and sleep quality. Depressive Symptoms, adapted from the University Personality Inventory (UPI), are measured on the scale of depressive symptoms (SDS) which comprises 12 items, including suicidal thoughts, poor appetite, pessimism, distraction, restlessness, no interest in anything, negative mood, lack of confidence, lack of judgment, feeling self-abased, physically exhausted, frequent insomnia, and hesitation. The score of the item, “having suicidal thoughts” on the UPI, was not included in the total score of the SDS to avoid an overlap between suicidal thoughts due to depressive symptoms and the main outcome of this study. Participants responded “yes” or “no” to each item and given scores or 1 or 0, respectively. The total score ranges from 0 to 12, and higher scores represent more severe depressive symptoms. The Cronbach's α coefficient of SDS in this sample of college students was 0.751 (27).

Two subscales of the validated Chinese Social Support Rating Scale were adopted to assess the utilization of social support and subjective social support, respectively (28, 29). Higher scores on each subscale indicate higher levels of social support.

Sleep Quality was evaluated using the Pittsburgh Sleep Quality Index (PSQI) (30). The validated Chinese PSQI, with good reliability and validity (31), consists of 18 items. The total score ranged from 0 to 21. Higher scores indicate poorer sleep quality; the cut-off score in China for poor sleep quality is usually ≥8 (32).



Physical Health

Physical health included self-reported good health and incidence of headaches (27). Self-reported good health was measured using one question: “During the past year, did you often feel that you were in good physical health?” Respondents with the answer “yes” indicated having good physical health. Incidence of headaches was measured using the question, “During the past year, did you often suffer from headaches?” As before, respondents who selected “yes” were considered to have suffered from headaches.



Smartphone Use and MPA

Smartphone use characteristics included time spent on daily smartphone use and mobile internet use (hours), smartphone charge per month (yuan), length of smartphone use (years), and MPA. In addition, the mobile phone addiction index (MPAI) was used to assess MPA (33). The MPAI consists of 17 items and is scored on a 5-point Likert scale from 1 = never to 5 = always. The MPAI includes four dimensions of MPA: inability to control carving, withdrawal, or escape, feeling anxious and lost, and productivity loss. Higher scores reveal greater severity of MPA.



Suicidal Ideation

Suicidal ideation was measured with a single question: “Did you feel that life was not worth living in the past 1 year?” The response options were yes or no. If the answer was “Yes,” the student was considered as experiencing suicidal ideation in the past year. Similar methodology has been followed in previous studies on suicidal ideation (13, 21, 34, 35).




Statistical Analysis

All the statistical analyses were conducted by SPSS software. The prevalence of suicidal ideation was also determined. Differences between participants with and without suicidal ideation in terms of each variable were compared using the chi-square (χ2) test and Fisher's exact test. All significant factors in the univariate analysis were entered in Binary logistic regression, which was used to recognize factors associated with suicidal ideation. Odds ratios (ORs) and 95% confidence intervals (CIs) were calculated for each variable. The statistical significance level was set at p < 0.05.




RESULTS

After excluding four students who submitted incomplete forms, a total of 439 completed questionnaires were obtained. The average age of the participants was 18.8 years (SD: 1.7, range: 15–24). Generally, there are more females than males in health vocational colleges; thus, 381(86.8%) students in this study were female. The average duration of owning a smartphone was 3.9 years (SD: 2.3). Detailed demographic and psychological factors, characteristics of smartphone use, and MPA are shown in Table 1.


Table 1. Socio-demographic and smartphone use characteristics of college students and prevalence rates of suicidal ideation by variables.
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A total of 33 students (7.5%) had suicidal ideation (“Yes” response). The chi-square (χ2) tests (see Table 1) showed that students with suicidal ideation were more likely to have less subjective social support (p < 0.001), lower utilization of social support (p < 0.001), more depressive symptoms (as indicated by a score of three or more) (p < 0.001), lack good physical health (p = 0.027), and suffer from headaches (p < 0.001). Students with suicidal ideation were also found to use a smartphone for more than 5 h a day (p < 0.001), and have more serious MPA in terms of inability to control craving (p = 0.030).

The binary logistic regression analysis (see Table 2) showed that suicidal ideation among college students was significantly associated with less subjective social support (OR:2.49, p = 0.049), lower utilization of social support (OR:13.28, p = 0.012), more depressive symptoms (OR:4.96, p = 0.005), and more than 5 h of daily smartphone use (OR:2.60, p = 0.025).


Table 2. Binary logistic regression of factors associated with suicidal ideation.
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DISCUSSION

The current study investigated the prevalence of suicidal ideation among Chinese college students and its association with smartphone use and MPA. We found a 7.5% prevalence of suicidal ideation, significantly related to less subjective social support, lower utilization of social support, more depressive symptoms, and more than 5 h of daily smartphone use in Chinese college students.


Prevalence of Suicidal Ideation

Our study showed that the prevalence of suicidal ideation among Chinese college students was 7.5%, slightly lower than the overall pooled prevalence of 10.7% from a meta-analysis of 41 studies involving 60,339 Chinese college students (13). The result is quite similar to other research on suicidal ideation among university students in other countries during the same prevalence period (12 months), such as 7.2% among Brazilian medical students (10) and 6% in the USA (11) but lower than the 10.7% in Portugal (8) and 11.3 and 12% in Austria and Turkey (9). The difference in prevalence between countries may be due to the different instruments used to assess suicidal ideation or due to cultural differences (9, 36). The prevalence finding indicates that three in every 40 Chinese college students reported the presence of suicidal ideation in the past year, which should put education administrators on alert.



Suicidal Ideation and Mental, Physical Health

Suicidal ideation was significantly related to socio-psychological factors (depressive symptoms and lack of social support) and poor physical health, consistent with previous studies (14, 20, 37). In the current study, 29 (87.9%) reported depressive symptoms among 33 participants with suicidal ideation. Depression is strongly associated with suicidal ideation among college students, consistent with studies in the USA (38) and Brazil (14, 37). For example, among the 267 Brazilian students who had depressive symptoms, 21.4% had thought of taking their life in the previous 30 days. People suffering from depression may have negative thoughts about life, leading to suicidal ideation and even suicide attempts. On the contrary, the continuous presence of suicidal ideation may increase the severity of depressive symptoms. In the binary logistic regression analysis, a strong association between suicidal ideation and depressive symptoms remained.

Social support was also strongly related to suicidal ideation among college students, similar to previous studies (13). College students with less subjective social support and lower utilization of social support may experience higher levels of suicidal ideation given that social support is an important protective factor against suicidal ideation. Conversely, high levels of family cohesion and family support were significantly correlated with lower levels of suicidal ideation (39). For college students, support mainly comes from family, friends, and school. Therefore, it is essential to evaluate the support system, improve subjective social support, and make full use of it.

In this study, we found a positive correlation between suicidal ideation and poor physical health. College students who thought they did not have good physical health or had headaches in the past year may be at greater risk of suicidal ideation. Several studies have confirmed that individuals suffering from diseases or pain may be more likely to end their lives (17). Low physical activity was related with suicidal ideation among Chinese college students (40). College students should take enough physical training and keep physical health. Meanwhile, teachers should pay more attention to those students with poor physical health.



Suicidal Ideation and Smartphone Use and MPA

The current study revealed that students with suicidal ideation were more likely to use phones for more than 5 h a day and have more serious MPA in terms of inability to control craving. The binary logistic regression analysis found that only the relationship between suicidal ideation and excessive smartphone use is significant. This finding is consistent with prior studies on adolescents. Oshima et al. (21) found that suicidal feelings were significantly correlated with nocturnal mobile phone use among Japanese adolescents. A 1-year-follow-up study among Chinese adolescents revealed that excessive use of mobile phone was an important risk factor of self-harm (41), which is also an early predictor of suicidal behaviors like suicidal ideation. However, inconsistent with other studies, we did not find a strong relationship between suicidal ideation and MPA. A previous study highlighted the connection between problematic cellular phone use and suicidal ideation among Chinese adolescents (20), in which problematic cellular phone use included the symptoms and participants' subjective functional impairment in the preceding year. The reasons for the inconsistent results may be due to the different tools of measurements used. Furthermore, when assessing the contribution to suicidal ideation among college students simultaneously, excessive smartphone use contributes more than MPA. Further studies are required to examine these relationships.

However, the exact mechanism underlying the relationship between suicidal ideation and smartphone use remains unknown. Smartphone use can either have a devastating effect, or a protective effect on those with suicidal ideation. On one hand, excessive smartphone use may affect suicidal ideation through psychological pathways, such as depression, poor sleep quality, chaotic lifestyle, low self-esteem, and low-income family function (20). For example, studies suggested family function moderately affected the association between problematic phone use and suicidal ideation and good family function may help to decrease the risks of suicidal ideation (20). Depression and interpersonal problems mediated the association between high-intensity phone use and suicide ideation (42). On the other hand, when students intend to harm themselves or even end their lives, they may benefit from using mobile phones (19). In some studies on Internet addiction (43), smartphone use is viewed either as a threat or an opportunity. Our study agrees that college students with suicidal ideation may use mobile phones more frequently, but not have MPA. However, individuals' frequent smartphone use may be due to two factors: getting helps through interventions (e.g., “online counseling,” support group, self-evaluation), and getting information about suicide (using the phone as a medium to learn methods to end their lives) (22, 44). Smartphone use may be a cope style for those individuals with suicidal thoughts. Therefore, further studies are needed to explore the actual reasons for the association between smartphone use and suicidal ideation.

The following limitations of this study need to be acknowledged. First, this was a cross-sectional study; thus, the causal relationship could not be clarified when significant associations with excessive smartphone use, depressive symptoms, and social support were observed. Therefore, longitudinal follow-up studies are essential. Second, we used a self-report questionnaire, which can result in a recall bias. Third, our sample was recruited from a health vocational college, which limits the representativeness of the sample. Therefore, caution is necessary when generalizing the findings to other samples. More large-scale and prospective studies with well representative should be conduct to confirm these associations.




CONCLUSIONS

In summary, approximately three out of 40 Chinese college students experienced significant suicidal ideation in the past year, and suicidal ideation was significantly associated with poor social support, depression, and excessive smartphone use. Considering the widely use of smartphones in Chinese colleges and its relationship with suicidal ideation, administrators and health workers ought to give greater attention and concern to the excessive phone use among college students. Therefore, it is necessary to obtain more information about the intention of smartphone use, make full use of smartphones for health education and monitor excessive use of smartphones, while improving social support and coping mechanisms for depression, to help identify suicidal ideation and prevent suicidal behavior among Chinese college students.
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