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Abstract
Background: We attempted to find if there were gender differences in Non-suicidal
self injurious (NSSI) behaviors and Suicidal ideation among Chinese youth, then
analyze the impact of internet use frequency on these variables among youth of
different genders.
Methods: Based on the survey data from 6 high-schools and 4 universities in 4 cities
in China, the gender difference in NSSI behaviors and Suicidal ideation and their
related factors were analyzed in the study.
Results: There was no significant gender difference in NSSI behaviors among
Chinese youth, yet females reported significantly higher intensity of suicidal ideation
compared to males; internet use frequency could explain the prevalence of NSSI
behaviors and Suicidal ideation by gender, to some categories.
Conclusions: The gender difference of NSSI engagement among Chinese youth was
not statistically significant; while females had higher suicidal ideation than males; the
overuse of social softwares was found to be a risk factor to both NSSI engagements
and suicidal ideations for both genders; males would engage less NSSI behaviors
when they spent more time on knowledge sharing softwares while might have more
suicidal ideation when they spent too much time on gaming.
Keywords: NSSI; Suicidal ideation; Internet use frequency; Youth; Gender difference

Background
Non-suicidal self-injury (NSSI) and suicidal ideation are major health concerns
among youth worldwide [1-4]. Although suicidal ideation broadly refers to thoughts
about dying or wanting to die as well as the formation of plans to die [5], NSSI is
distinctive in that the intention is not to die. Specifically, NSSI refers to deliberate
self-inflicted damage to one’ s own body tissue by methods such as cutting, scratching,
and self-hitting that leads to tissue damage without conscious suicidal intent and for
reasons not socially sanctioned [6]. In China, the problem of suicide and NSSI,
especially among youth, is more severe compared to Western studies [3-4], yet much
of the literature on life threatening behavior stems from research within Western
populations [2, 7]. This has resulted in much of the present theory on life threatening
behaviors as well as the clinical implications to be based on Western populations,
which largely ignores the nuances found in other cultural contexts [8].
However, in one Chinese study, Fan & Zhang reported the suicide rate among women
to be approximately 25.9% among 10000, whereas the rate among males were
30.14% [4]. The authors also reported that adolescent females within rural
communities were found to be at greatest risk within China. According to the survey
of Shanghai forensic workers, the suicide rate in Shanghai is 30.14% among 10000
for males and 45.16% among 10000 for females [9]. This is consistent with the
conclusion of the study organized by the World Health Organization (WHO) which
reported a higher rate of suicide attempts among women than men in China [9-11].
Furthermore, the results of suicidal ideation and attempted suicide behavior surveys

published after the year 2000 in different cities of China show that the annual
prevalence of suicidal ideation was between 13.2%-28.0%, and the prevalence of
attempted suicide was between 1.2%-4.0% [12-15]. In addition, Gao surveyed 2,416
primary and middle school students in Shanghai and found that the prevalence of
suicidal ideation was 15.23%, suicide plan was 5.84%, and attempted suicide was
1.74% [16]. Unlike most countries where the suicide rate of male youth is higher than
that of females, the characteristics of suicidal behavior among Chinese youth were
found to be somewhat different whereby the suicide rate is higher among females
compared to males, and female adolescents report more suicide ideation than male
adolescents [14-16].
Another study surveying nearly 1,000 university students in China revealed that
35.2% have engaged in NSSI behaviors in their lifetime [17], which is nearly double
the prevalence rate among university students from the U.S. and Canada [18].
Furthermore, the prevalence of NSSI in China appears quite higher among
adolescents, where research has found that 57.4% have engaged in NSSI behaviors
[19]. This study also suggests a much higher rate of engagement in NSSI over the past
year and an earlier age of onset relative to much of the research from Western
contexts (17-19).
As such, there is an urgent need for further investigations aimed at better
understanding suicidality and NSSI among Chinese youth, and the possible
mechanisms that might contribute to both increased suicidality and greater
endorsement of NSSI behaviors. Several studies have found excessive Internet use to

be associated with both NSSI and suicidality among young people [20-24], however,
the exact mechanism by which Internet use contributes to either NSSI or suicidality
remains unclear.
A link between internet use frequency and NSSI/suicidal ideation among youth
Internet use is especially frequent and widespread among youth both in China and the
United States , with about 80% of youth using the Internet regularly [25-26].
Adolescents are increasingly relying on the Internet as a primary mode of
communication, whether for emails or for social softwares. One particular purpose
may be for support from others through discussion forums or private messaging. A
review of the Chinese instant messaging software QQ revealed that the popular online
platform was hosting more than 600 groups pertaining to suicide and self-injury [27].
Notwithstanding the potential benefits of the Internet such as making communication
more accessible, research has found the excessive reliance upon the Internet to be
associated with psychological and physical harms (e.g., isolated, extreme and poor
communication). For instance, several studies among Chinese middle school students
who engaged in excessive internet use reported adverse physical consequences such
as shoulder pain caused by prolonged poor posture when sitting, decreased visual
perception loss of appetite, decreased sleep quality as well as decreases in immune
function [28]. Students also reported psychological consequences including
difficulties with self-control, more social avoidance and negative coping [29],
increased levels of perceived emotional and social loneliness which lead to lose
oneself in social role [30].

Furthermore, research has focused on the effect of Internet use may have on the
likelihood of youth engaging in life threatening behaviors [31].

Research suggests

that youth who experience suicidal thoughts or engage in NSSI behaviors appear to
use the Internet to seek out specific discussion forums for support [32]. However,
these forums and online spaces are often not monitored or moderated therefore
individuals can be exposed to inaccurate and/or harmful

information about suicide

and NSSI [33]. As a result, the openness, virtuality and exemption of the Internet
make information about NSSI or suicide online easily accessible [34], and discussing
online with people who are also interested in suicide and NSSI related topics may lead
to the encouragement of suicide and NSSI [20, 35]. Therefore, the Internet may play
as a powerful double-edged sword in supporting individuals’ suicidality as well as
their endorsement of NSSI behaviors.
According to Messias and her colleagues, daily use of the Internet for more than 5
hours was closely related with higher levels of depression and suicidality (both
ideation and attempts) among youth [33]. Another critical phenomenon is that
adolescents with potential NSSI thoughts or suicidal ideation might search the
Internet for contents about NSSI or suicide related information. For example, those
people who have the history of engaging in NSSI or suicidal behavior can easily
connect with people who are now engaging in these health risk behaviors, while those
who are curious about NSSI and suicidal behaviors will directly get linked to a
unprotected world of content about NSSI and suicidal behaviors [20, 23]. Thus, these

related studies above indicate that excessive internet use could be a risk factor for
youth’ engagement in NSSI and suicidal behaviors [20, 22-23, 34].
In addition, although NSSI behaviors and suicidal ideation are 2 completely isolated
and different concepts, their differences varied in intention, lethalities, methods,
cognition, and results [36], studies have revealed that there is a highly similarity and
inherent compatibility between NSSI behaviors and suicidal ideation. First,
individuals who had history of NSSI or suicidal ideaion had the same psychological
characteristics, which may be a negative response to bad emotions, an extreme
feedback to various problems in the growing stage, or a means to attract attention and
obtain a sense of existence. Second, NSSI behaviors can be an effective power of
avoidance and control against suicidal ideation [37].Thirdly, a large number of
empirical data showed that there are links existing between NSSI and suicidal ideation.
Laye-Gindhu conducted a survey among 424 adolescents in Canada, found that the
intensity of suicide ideation among NSSI group was significantly higher than that of
non NSSI group [38]. Meanwhile, 89% of the respondents who attempted suicide had
experience of NSSI [39]; other research pointed out that many people who had NSSI
also had suicidal ideation in the past [40-41]. Finally, Firestone analyzed a negative
thought pattern aiming at terminating the coherence of suicidality, then confirmed that
there was a direct relationship between NSSI, suicidal ideation and the negative
thought pattern [42]. Thus, it is necessary to analyze NSSI behaviors and suicidal
ideation as common dependent variables to study the impact mechanism of internet
use frequency with them furthermore.

The Gaps
Although Western literature hints that Internet use may be important variable to study
when examining NSSI and suicidal behaviors [22-23], little is known about the role of
internet use frequency in NSSI and suicidal behaviors among Chinese youth. The
consequences of internet use frequency as a risk factor for NSSI engagement and
suicidal thoughts and/or behaviors among Chinese youth remains to be investigated.
Meanwhile, findings using gender analysis reported gender differences in the
prevalence of NSSI. The prevalence of NSSI behavior among female adolescents was
higher than that of males, and therefore was viewed as a “feminine” behavior [43-46].
A recent meta-analysis also found a female bias in NSSI prevalence among
adolescents worldwide [47].
For suicidality, Kõlves’s team found that in comparison with female adolescents, the
risk of suicidal ideation among males has increased in recent years [48]. According to
Freeman and colleagues, suicidal ideations were rated significantly more frequently in
males than females [49].
But our recent research on NSSI and suicidality in China found no studies among
youth have specifically analyzed gender differences in the context of internet use
frequency, NSSI and suicidal ideation. Since NSSI and suicidality have always been
the forefront of related psychological, sociological and demographic research [50-56],
which helps to explain this gender bias, it is suggested that special attention should be
paid to whether there are gender differences in the relation between internet use
frequency, NSSI and suicidal ideation under Chinese context.

Thus, the overarching objective of this paper is to examine the relation between
gender, internet use frequency, NSSI, and suicidal ideation among youth in China.
Specifically, this study seeks to (1) assess whether any gender differences in NSSI and
suicidal ideations exist among youth and (2) whether internet use frequency will act
as a risk factor for NSSI and suicidal ideation engagement within this group.
2 hypotheses associated which each of the 2 objectives above are as follows:
H1: NSSI engagement and suicidal ideation will be more prevalent among females.
H2: Different categories of internet use frequency will all positively predict
engagement in NSSI and suicidal ideation among youth indicating them as risk
factors.
Methods
Participants
Participants consisted of a total of 2,018 middle-school and university students (803
males, 1,215 females, Mage = 17.8 years, age range: 12-24 years) who were recruited
to complete questionnaires from 6 middle-schools and 4 universities in Xi'an, Yulin,
Ankang of Shaanxi Province and Binzhou of Shandong Province in China. Parents or
legal guardians gave permission for students’ participation by signing consent forms
for those who were younger than 18. The study was approved by the institutional
ethics review board within the university and the schools where the survey was
conducted.
Measures

NSSI status. In order to assess adolescents' engagement in NSSI behavior, the
Non-suicidal Self-Injury Assessment Tool (NSSI-AT) [57], was selected and
translated into Chinese. By asking, "have you ever done anything that you didn't
intentionally harm yourself for the purpose of suicide?" , measured as "0 = no, 1 =
yes". Based on the 14 kinds of NSSI behaviors stipulated by NSSI-AT, this study
refers to the relevant research of youth in the Chinese background, and adds 4 kinds
of specific NSSI behaviors, including "1. Swallowing items that cannot be digested,
such as plastic, stone, etc; 2. Taking or swallowing too much (beyond the medical
advice) 3. Take illegal drugs, such as methamphetamine, ecstasy, etc; 4. Burn yourself
with cigarette butts ", etc. A total of 18 specific NSSI behaviors are defined. The
internal consistency of this scale was found to be adequate for the present study (α
= .82).
Suicidal Ideation. The Scale of Suicidal Ideation (SSI) developed by Beck [58] was
used to assess adolescents’ suicidal behaviors. This measure consists of 14 items
measuring participants’ suicidal ideation (I think suicide can end the current pain, I
imagined about taking some strange or dangerous drugs to suicide on purpose, etc) on
a 5-point Likert scale from disagree to completely agree. Higher scores indicate
higher intensity of suicidal ideation. The SSI (α = .81) showed great reliability.
Internet Use Frequency. Emotional Health Online Behavior Assessment (EHOBA),
developed by De Riggi, Lewis and Heath [59] , was used to assess internet use
frequency among adolescents. This scale consists of 6-items measuring one's use of
the internet for different categories, items were modified to better fit the Chinese

context. Items include: “How often do you use IM softwares (Wechat, QQ, Messenger,
etc) ? ”, “How often do you use social softwares (Weibo, Twitter, etc) ? ” , “ How
often do you use a video site? (e.g. Youku, Youtube, Bilibili, etc) ? ”, “How often do
you use the shopping website? (e.g. Taobao, Amazon, etc) ?” , “How often do you use
knowledge sharing software? (e.g. Zhihu, Reddit, Google scholar, etc )” , “How often
do you play online games (Fortnite, Call of Duty, etc.)?”, Participants were asked to
rate each item on a 5-point Likert scale from “never use” to “use it everyday”
whereby higher scores indicating higher internet use frequency. The EHOBA was
found to have excellent internal reliability in the present study (α = .91).
Procedure
The present study employed a combination of convenience sampling to recruit
teachers within 6 high-schools and professors within 4 universities who expressed
interest in having their students participate in this study. Within the schools, stratified
sampling was used to recruit participants to complete measures to ensure equal
representation of gender as well as different grade levels within middle school (from
grade 2 in middle-school to grade 4 in university). All questionnaires were
anonymous. A total of 2,400 questionnaires were distributed and 2,018 valid
questionnaires were recovered therefore the consent rate in the present study was
87.83%.
Data Analysis
Chi-square test and independent sample t-tests were adopted to analyze the gender
differences in NSSI prevalence and suicidal ideation intensity among youth.

Furthermore, a step-wise binary logistic regression was used to examine whether
internet use frequency (Step 1), and demographic variables (Step 2) were predictive of
NSSI behavior (Model 1-4) for both genders, also a step-wise linear regression was
used to examine whether the independent variables above were predictive of suicidal
ideation (Model 5-8) for both genders.
Results
The results of the gender comparison for prevalence of NSSI is presented in Table 1.
A total of 374 participants reported engaging in NSSI indicating a prevalence rate of
18.5%. Prevalence rates were found to be 17.2% and 19.4% among males and females,
respectively. Chi-square test results showed that there was no significant difference in
the prevalence of NSSI between male and females.
In table 2 we found that the suicidal ideation intensity of females (M= 101.05) are
significantly (2 = 3.104, p<0.001) higher than that of males (M=88.37).
Table 3 presents the results from binary logistic regression on factors associated with
the prevalence of NSSI behaviors among youth by gender. Model 1 revealed that the
use of social softwares positively predicted NSSI engagement among males (social
softwares: EXP(β) = 0.987, p < 0.05), while the use of knowledge sharing softwares
negatively predicted NSSI engagement among males (knowledge sharing softwares:
EXP(β) = -1.091, p < 0.01); When control variables were introduced to model 2, the
use of social and knowledge sharing softwares became even more significant,
meanwhile, only-child from control variables had significant negative impact on NSSI
behaviors among males (only-child: EXP(β) = -0.806, p < 0.01).

As the variables were included into the models step by step, their explanatory power
increasingly improved. The Cox & Snell R2 and Nagelkerke R2 in Model 1 were only
0.003 and 0.005, respectively, while in Model 2, this markedly improved to 0.023 and
0.037 when control variables were included.
In model 3, the use of social softwares positively predicted NSSI engagement among
females (social softwares: EXP(β) = 1.067, p < 0.001). After control variables were
included in model 4, the use of social softwares remains significant, only-child
variable negatively predicted NSSI behaviors among females (only child: EXP(β) =
-1.225, p < 0.05).
As the variables were included into the models step by step, their explanatory power
increasingly improved. The Cox & Snell R2 and Nagelkerke R2 in Model 3 were only
0.002 and 0.004, respectively, which improved to 0.025 and 0.040 when control
variables were added in model 4.
Table 4 presents the results from linear regression on factors associated with suicidal
ideation intensity among youth by gender. In model 5, the use of social softwares and
online gaming positively predicted suicidal ideation intensity among males (social
softwares: EXP(β) = 0.049, p < 0.001; online gaming: EXP(β) = 0.105, p < 0.05);
When control variables were introduced to model 6, the significance of social
softwares and online gaming remained almost unchanged in the coefficient size and
significance as compared to Model 5; meanwhile, age from control variables
negatively predicted suicidal ideation intensity among males (age: EXP(β) = -0.224, p
< 0.001).

As the variables were included into the models step by step, their explanatory power
increasingly improved. The adjusted R2 in Model 5 was only 0.14, respectively, while
in Model 6, this markedly improved to 0.45 when control variables were included.
In model 7, the use of social softwares positively predicted suicidal ideation intensity
among females (social softwares: EXP(β) = 0.018, p < 0.01). After control variables
were included in model 8, the significance of the use of social softwares remained
almost unchanged in significance as compared to Model 7 (social softwares: EXP(β)
= 0.029, p < 0.01; shopping softwares: EXP(β) = 0.082, p < 0.01). Meanwhile, age
from control variables negatively predicted suicidal ideation intensity among females
(age: EXP(β) = -0.094, p < 0.05).
As the variables were included into the models step by step, their explanatory power
increasingly improved. The adjusted R2 in Model 7 was only 0.08, respectively, while
in Model 8, this markedly improved to 0.33 when control variables were added.
Discussion
The results revealed that the prevalence of NSSI behaviors was similar among both
males (17.2%) and females (19.4%), yet no significant gender difference was found.
This finding is consistent with studies in other contexts [17, 38, 60-61].
Meanwhile, we found that females reported higher intensity of suicidal ideation
compared to males’ reports. This finding is in accordance with existing studies [3,
62-63] indicating that females have a greater risk of suicidal ideation. This finding
also suggests that China is the only country in which the suicide rate among females
is higher than males [64-65]. This finding is also aligned with studies that have

established significant links between depressive symptomatology and suicidal
ideation [66], including the link between depression and suicides and suicidal
attempts [67-68]. However, more recent data is needed to further explore the
contributors to these findings.
The prevalence of NSSI engagement among youth was significantly associated with
the frequency of certain types of internet use. Specifically, the use of social softwares
had significantly predicted higher prevalence of NSSI engagement among both male
and females, that is, individuals who spend more time on social softwares were more
likely to engage NSSI behaviors. This shows that over dependence on social
softwares can be a risk factor for youth' engagement in NSSI. This finding might be
explained by the stigma associated with NSSI; individuals who self-injure often do
not discuss this behavior with others, including their family or friends [20]. Therefore,
social softwares can play an important role in meeting individuals’ need for social
support and connection [69-70], including mitigating feelings of social isolation and
even encourage healthier behaviours [71]. According to a related study, photos
containing NSSI imagery and content pertaining to NSSI are often posted on social
softwares, which may have a negative impact on vulnerable audiences [72] such as
youth. It has been found that it is often the most graphic images of NSSI with higher
severity of wounds get the attract greater attention and gain more comments [73].
Harmful effects of these images can include encouragement of NSSI engagement and
the popularization of the behavior [73]. This issue can be exacerbated by the

challenges experienced by social softwares platforms as they attempt to find novel
and more effective methods to moderate this online content [72].
Contrastingly, the use of knowledge sharing softwares significantly predicted lower
prevalence of NSSI engagement among males, indicating that males were less likely
to engage in NSSI behaviors when they spent more time on knowledge sharing
softwares. Based on an analysis of user composition of a popular online knowledge
sharing platform in China called Zhihu, male users accounted for 72.4% and females
accounted for 27.6% of users among a sample of 30,000 [74]. This indicates that
males are more likely to use this platform compared to females. Meanwhile,
according to related studies, young generation often use knowledge sharing softwares
such as Reddit, Zhihu, etc., as a way of finding support and validation with regards to
their emotional needs and NSSI in particular, which can help individuals connect to
others, obtain support, and gain knowledge leading them to find healthier ways to
cope [75-77].
The prevalence of suicidal ideation among youth was also correlated with some
variables of internet use frequency. Similar to the relationship between the use of
social softwares and NSSI behaviors among youth, the use of social softwares also
positively predicted suicidal ideation among both males and females, which means
individuals were more likely to have greater suicidal ideation when they spend more
time on social softwares. This demonstrates that excessive use of social softwares
may be a risk factor for youth’s suicidal ideation as well. Social softwares play as an
important platform of interpersonal communication, especially with a high prevalence

among young Internet users. In recent years, the negative influence of overusing
social softwares on individual psychological and social adaptation has gradually
become the focus of researchers, which not only endangers youth’s mental health, but
also increases the possibility of suicides [78]. One example is the emergence of
negative social software that threatens youth’s health in the guise of online social
networking lately, such as the “Blue whale challenge” taught adolescents with “no
value”should commit suicide in the same way as whales kill themselves by stranding
[79]. A number of adolescents were exposed to the suicide rules of these
life-threatning activities through the negative influence of social softwares [80]. The
“Blue whale challenge” might be vanished already, but adolescents still can get access
to these similar social softwares to spend their time on which harm youth’s mental and
physical health in China and other countries [81-85].
Similarly, excessive online gaming was also a positive predictor of suicidal ideation.
Although moderate online gaming can be beneficial to brain function, excessive or
online gaming addiction is harmful to both mental and physical health among youth
[78], which also leads to loneliness which can be associated with suicidal thoughts or
attempts [86].
Limitations
This study has several limitations. First, this study relied only on self-report
questionnaires to examine NSSI behavior and suicidal ideation. Further investigations
are needed to understand the contributors to the patterns of youth’s engagement in
NSSI and suicidal ideation. Second, the study is cross-sectional and the relationships

between the variables are not causal. Third, effect sizes are quite small so the results
should be interpreted with caution.
Implications and contributions
This is the first evidence-based study revealed differences by gender in the
relationship between internet use frequency, NSSI engagement and suicidal ideation
among youth in China. The results revealed a gender pattern in the relationship of
internet use frequency with NSSI behaviors and suicidal ideation among Chinese
youth. We found gender difference in suicidal ideation and different categories of
internet use frequency will change into different protective or risk factors; specifically,
females were more likely to have more suicidal ideation, males would engage less
NSSI behaviors when they spend more time on knowledge sharing softwares while
might have more suicidal ideation when they spend too much time on gaming. The
findings will be helpful to enrich existing literature on internet use frequency, NSSI
and suicidal behaviors among Chinese youth, and emphasize the need for continued
efforts to explore NSSI and Suicidal behaviors across various cultures and societies.
Results also emphasized the need for gender-specific interventions for Chinese youth.
Conclusions
To conclude, the gender difference of NSSI engagement among Chinese youth is not
statistically significant; While females had more suicidal ideation than males as
hypothesized.

Second, not as hypothesized, just a few categories of internet use frequency were
sufficient to become risk factors to both NSSI and suicidal ideations engagements
among youth, specifically, the overuse of social softwares was found to be a risk
factor to both NSSI and suicidal ideations engagements for both genders. In addition,
males would engage less NSSI behaviors when they spend more time on knowledge
sharing softwares while might have more suicidal ideation when they spend too much
time on gaming.
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