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Background: There is a consensus that both nonsuicidal self-injury (NSSI) and
suicidal ideation as risk factors for suicidal behavior have a strong connection.
However, a lack of longitudinal information has limited the clarification of the
concrete relationship between them.

Aims: This study aimed to examine the specific mechanism between NSSI and
suicidal ideation over time, during adolescence.

Method: A longitudinal study was conducted with 193 Chinese adolescents. NSSI
and suicidal ideations were examined over the course of a lyear followed-up,
and three waves of data were collected.

Results: The NSSI at time T1 significantly positively predicted suicidal ideation at
time T2; Suicidal ideation at time T2 also significantly positively predicted NSSI at
time T3.

Limitations: Given that the small number of participants with suicidal ideation
and NSSI, the findings of the study should be interpreted with caution and a lager
sample is needed in the future.

Conclusion: It was suggested that NSSI may occur before suicidal ideation,
which in turn would strengthen NSSI, so interventions should be carried out from
two aspects (behaviors and thoughts) to improve adolescents’ mental health.
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Introduction

NonSuicidal Self-Injury (NSSI) refers to a series of behaviors
that directly, intentionally, and repeatedly harm one’s own body
without suicidal intention, including cutting, scratching, burning,
and other intentional destruction of body tissues, which is not
socially acceptable (1, 2). The destructive consequences of NSSI
make it extremely dangerous (3). For instance, NSSI is one of the
most important risk factors for suicide (4-6). Although the purpose
of self-injury is not suicide, individuals who engage in NSSI are
much more likely to commit suicide or suicide attempts than others
(7-10). A longitudinal study found that the risk of suicide in the
first year was 0.7% in NSSI, which is 66 times higher than in the
general population and the risk of suicide increased to 3% fifteen
years later (11). Previous research also finds that NSSI and suicide
are closely linked since 10% to 37% of NSSI patients attempt suicide
at some point in their lives (12, 13). As a key stage of individual
development, it is very important to pay attention to the issue of
adolescents’ NSSI.

A large amount of evidence has confirmed that adolescents are
at high risk of NSSI (4, 14, 15). Adolescents may have more
vulnerability to be impulsive and with less mental resilience in
the state of psychological and physiological immaturity (16). They
cannot properly manage their negative emotions and some of them
are prone to performing some extreme NSSI behaviors (17, 18). The
incidence of NSSI was approximately 4% in the general population
(19) and was much more common (13.9% ~ 40.2%) in adolescents
(20, 21). As a major public health concern, the rate of NSSI in
adolescents is on the rise in both China and Western countries (22,
23). Meanwhile, the occurrence of NSSI varies by region. The
prevalence of NSSI among Chinese adolescents (31.4%~57.4%) is
higher than that in Western countries (2, 14). NSSI is a repetitive
behavior, as 55.1% of the group who engaged in the behavior at
baseline continued to partake in NSSI in the following 6 months,
while the proportion of adolescents seeking assistance in preventing
was very small (24).

There was no doubt that NSSI and suicidal ideation are closely
related. Studies have shown that the presence and frequency of NSSI
can predict suicidal ideation (25, 26). Regarding NSSI itself, studies
have shown that individuals who engaged in self-injury are more
likely to report simultaneous suicidal ideation with an odds ratio of
8.39 (27). Research in a sample of 1,561 adolescents aged 14-24
years also suggested who engaging in NSSI had a high risk for
suicidal ideation and some of its affecting factors, such as depression
(28). To date, most studies focused on suicidal ideation and NSSI as
co-occurrence variables (29), but there was little research on the
time dimension mechanism between them. NSSI was seen in some
studies as one of the most robust predictors of both suicidal
thoughts and behaviors (30, 31); however, it seems less solid as a
predictor in other studies (32, 33). A recent study using the
ecological momentary assessment (EMA) to monitor a sample of
borderline personality disorder patients for 7 days found that NSSI
reduced suicidal ideation within the next few hours (34). Thus, the
confusion lies not only in whether NSSI increases or decreases
suicidal ideation, but also the near absence of longitudinal research
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considering the role of suicidal ideation in NSSI. It is also unclear to
consider only the relationship between the two, because previous
studies have confused suicidal ideation and behavior, as well as
other mental disorders.

Given that there is currently no agreed-upon theory to explain
the relationship between adolescents’ NSSI and suicidal ideation, we
can only hypothesize the link between them with some existing
theories. The interpersonal psychological theory of suicide (IPTS)
emphasized NSSI can be considered as an indispensable “gateway or
tool” for individuals to improve their acquired ability for engaging
suicide (35, 36). An integrated model, consistent with IPTS, is used
to understand acquired capability for suicide will at least partially
mediate the link between NSSI and suicidal behavior (30).
Neuroimaging evidence showed that the pain processing of self-
injured individuals was abnormal, and pain could be seen as a
reward to explain their repeated addictive NSSI (37). Several studies
have demonstrated that individuals with a repeated history of NSSI
exhibit greater pain tolerance and pain thresholds (i.e., less fear of
pain) (38-40). A questionnaire survey of inpatient psychiatric
sample proved that NSSI can predict suicide readiness by
increasing individual pain tolerance and fearless of death (41).
The above evidence showed that if NSSI and suicidal behavior
exist as a continuous process, then NSSI should be considered as the
development before suicidal behavior (10, 12). Based on the IPTS,
the present study hypothesized that NSSI would predict suicidal
ideation later.

How the NSSI develops when individuals arise suicidal ideation
is also a concern. According to the experiential avoidance model
(EAM) of NSSI, in order to escape from unpleasant emotional
experiences, individuals engage in NSSI and strengthen this
behavior (42, 43). Specifically, when individuals faced with a
similar situation again, NSSI would be an automatic escape
reaction (44). Adolescents with NSSI have undeniable defects in
emotional regulation, and they may experience more negative
emotions (45). Suicidal ideation is often inseparable from certain
negative emotions (depression, hopelessness, anxiety, etc.) (46-48).
When strong suicidal ideation cannot be dispelled, NSSI may be
consequence for adolescents to reduce negative effects. Thus, this
study hypothesized that current suicidal ideation would predict
subsequent NSSI.

In summary, the purposes of this study are to answer three
questions: (1) whether there is a relationship between suicidal
ideation and NSSI at any point in time; (2) whether NSSI would
predicts later suicidal ideation; and (3) whether current suicidal
ideation predicted subsequent NSSI.

Materials and methods
Participants and procedure

For the current study, we conducted a prospective longitudinal
study of adolescents from a middle school in Tianjin, China through

three measurements. The first measurement was conducted in the
fourth week of the second semester from 2016 to 2017 academic year.
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Data were collected as part of a school-wide psychological
assessment of a middle school. All procedures and ethical aspects
of this study were approved by ethics committee of the Academy of
Psychology and Behavior of Tianjin Normal University (XI12020-
03) and the middle school. To avoid discomfort of participants, all
questions about suicidal ideation and NSSI behaviors were
intermixed with other items. The on-site hosts and supervisors
were some postgraduate psychology students who had received
specific training in advance. Before filling in the questionnaires,
participants were given a brief description of the study and told that
the answers would be confidential. In principle of voluntary
participation, all participants also filled out informed consent
forms for their participation. And they were given a small gift in
return for completing the questionnaire.

Measures

Demographics

Participants completed a demographic questionnaire that
assessed age, sex, family economic status (compared to the local
average level), one-child in family, household type, national, regions.

Suicide ideation

One item of the Suicide ideation/suicide attempt questionnaire
were drawn for measuring how often adolescents thought about
suicide in the past week. This item used a four-point scale (1 =
occasionally or none; 2 = sometimes; 3 = often; 4 = duration), the
higher the score, the stronger the suicidal ideation. Although the
scale has only one item for measuring suicidal ideation, it is widely
used in suicide research (49, 50). In this study, all items were
in Chinese.

NSSI

NSSI was measured by the Adolescents Self-Harm Scale
(ASHS), which was well used in Chinese research (51). We chose
3 items to assess adolescents’ self-injury from the scale, such as “
Have you ever intentionally cut, burned, slashed yourself, or hurt
yourself in any other way?”, “Have you ever intentionally poked
open a wound to stop it from healing?” and “Have you ever hurt
yourself physically by intentionally letting someone else hit or bite
you?” Participants needed to response every item in “ Yes “ or “No”.
In this study, all items were in Chinese.

Data analytic strategy

Firstly, descriptive analyses were examined including bivariate
correlations between suicidal ideation and NSSI behaviors and
demographic characteristics of participants in SPS$24.0. In
addition, we use kurtosis and skewness to test if the data are
normally distributed. It can be considered as a normal
distribution when the two metrics are closer to zero.

Although suicide ideation has been associated with NSSI
behaviors in previous studies, these studies have not established a
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causal relationship (i.e., whether NSSI behaviors is affected by
suicide ideation, or whether suicide ideation is affected by NSSI
behaviors). The relationship between two or more observational
variables over time can be analyzed using an autoregressive cross-
lag model. Therefore, this study constructed a three-wave cross-
lagged model to clarify the issue with M-plus7.0.

According to the analysis procedure of van Lier et al. (52), we
constructed four models. And we analyzed diffierences in global
model fit between them to examine contributions longitudinally of
each predictive path. The first model (M1) is a autoregressive
model (baseline model) specifying no cross-lagged longitudinal
effiects. The second model (M2) only contains the cross-lagged
regression path from X (suicidal ideation) to Y (NSSI) in one
direction, and the others are the same as M1. The third model
(M3) only contains the cross-lagged regression path from Y (NSSI)
to X (suicidal ideation) in one direction, and the others are the
same as M1. The fourth model (M4) is the full model, which
both includes the cross-lagged regression path from X to Y and
from Y to X.

The model analysis adopted the maximum likelihood estimator
with robust standard errors (MLR), which is suitable for non-
normal distribution and non-independent data and can provide
statistical indicators such as standard error and chi-square value for
the non-normal data and process the missing data at the same time
(53). Four criteria were used to evaluate the fit of the model (54, 55):
the chi-square ()% less degrees of freedom suggests a good fit), the
comparative fit index (CFI 2> 0.95 suggests a good fit), the root-
mean-square error of approximation (RMSEA < 0.08 suggests a
good fit), and the standardized root-mean-square residual (SRMR <
0.08 suggests a good fit).

Results
Descriptive statistics

A total of 293 paper-and-pencil version questionnaires were
issued and 271 were effectively collected (valid response rate:
92.49%), including 140 boys and 131 girls. The second
measurement was conducted in the fourth week of the first
semester of the 2017-2018 academic year, and 231 people were
tracked, with a tracking rate of 85.24%. Participants include 113
boys and 118 girls, 40 of whom were lost. The third measurement
was conducted in the fourth week of the second semester of the
2017-2018 academic year, and 193 people were tracked, with a
tracking rate of 83.55%. It includes 95 boys and 98 girls, 38 of whom
were lost. The average age in this final sample was 14.45 years (SD =
0.61). Other demographic characteristics were outlined in Table 1.

The results of an independent sample t-test showed no
significant difference in suicidal ideation and NSSI behaviors
(p > 0.05) between subjects for whom data were excluded and
retained, indicating that was random.

In addition, the results of skewness and kurtosis showed that
not all variables at all-time points conform to normal distribution.
Other descriptive characteristics were outlined in Table 2.

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1434191
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Xu et al.

TABLE 1 Demographic characteristics of sample.

N Percentage

Gender
Male 98 49.20%
Female 98 50.80%

Family economic status (Compared to the local average level)

Far above 1 0.50%
Slightly above 40 20.70%
Average level 130 67.40%
Slightly below 20 10.40%
Far below 2 1.00%

Household type

The nuclear family 141 73.10%
Single parent families 8 4.10%
Others 44 22.80%

One-child in family

Yes 62 32.10%
No 131 67.90%
National

Han 188 97.40%
Manchu 2 1.00%
Others 3 1.60%
Regions

urban 73 37.80%
rural 120 62.20%

Correlation analysis of variables

Bivariate correlations between suicidal ideation and NSSI
behaviors were presented in Table 3. The correlation of suicidal
ideation between time points T1, T2 and T3 was significant, which
the correlation coefficient was 0.30 ~ 0.50; There was also a
significant correlation between NSSI behaviors at time points T1,

TABLE 2 Means, standard deviations, ranges, skewness, kurtosis.

10.3389/fpsyt.2024.1434191

T2 and T3, with the correlation coefficient of 0.53 ~ 0.66. The above
data show a certain stability of suicidal ideation and NSSI levels of
adolescents. Table 3 also showed a significant contemporaneity
correlation between suicidal ideation and NSSI at time points T1,
T2, and T3. At the same time, the stepwise correlation between
them at T1, T2 and T3 was also significant.

Cross-lagged model analysis of variables

In the environment of M-plus7.0, Cross-lagged analysis was
used to explore the relationship between suicidal ideation and NSSI
of adolescents. The model fitting information of each competition
model (M1-M4) was shown in Table 4.

First, a baseline model (M1) was tested to estimate the stability
coefficient of the relationship between suicidal ideation and NSSI in
adolescents. The Cross-lagged paths of two variables at three time
points were not examined. Baseline model (M1) fit indices was: x>
(9) = 22.021, p = 0.009, CFI = 0.925, RMSEA = 0.087, SRMR =
0.095. The model fit indices was not good and was not easy to
be accepted.

Next, based on the baseline model, model 2 (M2: the cross-lagged
regression path from suicidal ideation to NSSI in one direction) and
model 3 (M3: the cross-lagged regression path from NSSI to suicidal
ideation in one direction) are investigated respectively. Compared
with M1, the results of these two models have improved but still
indicated a lack of perfect fit: AXZ(MZ-MI) =6.22, Adfyvovy =2, p =
0.045; Ay’ (vis-mn = 5.81, Adfvsmry = 2, p = 0.055.

Finally, stability and all cross-lagged path (M4) of that
relationship between suicidal ideation and NSSI of adolescents were
simultaneously detect. The results of M4 showed that the model fit
was good: %%(5) = 10.029, p = 0.074, CFI = 0.971, RMSEA = 0.072,
SRMR = 0.037. Again, compared with M1,the results were AXZ(M4,M1)
= 12.01, Adfpuany = 4 p = 0.017.This indicated that there are
significant differences between two models, and M4 were the best one
to reflect the relationship between variables among all the models.
Therefore, model 4 served as the final model we use for analysis.

Figure 1 presented the results of the cross-lagged analysis of the
model 4. NSSI (0.59 ~ 0.63) was more stable than suicidal ideation
(0.22 ~ 0.49). The NSSI at time T1 significantly positively predicted
suicidal ideation at time T2. Suicidal ideation at time T2 also
significantly positively predicted NSSI at T3.

T1SI T2 SI T3 SI T1 NSSI T2 NSSI T3 NSSI
Percentage 25.90% 21.20% 28.00% 20.20% 16.10% 20.20%
M + SD 1.45 + 0.88 1.32 £ 0.70 1.46 + 0.83 0.29 + 0.65 0.23 £ 0.61 0.33 +0.72
Range 1-4 1-4 1-4 0-3 0-3 0-3
Kurtosis 1.99 2.44 1.68 2.5 2.96 2.25
Skewness 2.87 5.59 1.7 6.01 8.93 4.24

T1 SI, Time 1 Suicidal Ideation; T2 SI, Time 2 Suicidal Ideation; T3 SI, Time 3 Suicidal Ideation; T1 NSSI, Time 1 NonSuicidal Self-Injury Behaviors; T2 NSSI, Time 2 NonSuicidal Self-Injury
Behaviors; T3 NSSI, Time 3 NonSuicidal Self-Injury Behavior.
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TABLE 3 Correlations of study variables.

T1SI T2 SI T3 SI T1 NSSI T2 NSSI T3 NSSI
T1 SI -
T2 SI 0.30" -
T3 SI 0.28** 0.50%* -
T1 NSSI 0.394+ 0.29%%* 0.24* -
T2 NSSI 033 027 0.17%% 0.63** -
T3 NSSI 0.23%% 0.30%* 0.26%* 0.53** 0.66*** -

T1 SI, Time 1 Suicidal Ideation; T2 SI, Time 2 Suicidal Ideation; T3 SI, Time 3 Suicidal Ideation; T1 NSSI, Time 1 NonSuicidal Self-Injury Behaviors; T2 NSSI, Time 2 NonSuicidal Self-Injury
Behaviors; T3 NSSI, Time 3 NonSuicidal Self-Injury Behaviors.
*p < 0.001, **p < 0.01, *p < 0.05, same as below.

D| scu SSion Therefore, it was not difficult to understand that the suicidal

ideation and NSSI of adolescents will occur repeatedly when
The Stability of suicidal ideation and NSSI adolescents continuously face situations, such as academic
among adolescents pressure and unhealthy interpersonal relationships, that evoke

negative emotions over a long period.

The bivariate correlation analysis showed that the correlation
between suicidal ideation and NSSI was higher and higher at the
three time points. This suggested that the levels of suicidal ideation NSSI as a gateway of suicidal ideation
and NSSI among adolescents are somewhat stable across time, in ~among adolescents
line with the differential activation theory of suicidality (DAT),
which believed that suicidal ideation occurs repeatedly (56). In The results of the cross-lagged model analysis showed that NSSI
particular, the study found that individuals with depression also  at time T1 significantly positively predicted suicidal ideation at time
have an extremely high recurrence rate of suicidal ideation (57-59).  T2. This indicated that the more NSSI adolescents experienced, the
In a longitudinal study of the epidemiology of suicidal ideation  higher the possibility of suicidal ideation. Since adolescents are not
among urban and rural Chinese adolescents, age and suicidal  mature, physically and mentally, they are more likely to be affected by
ideation history were the only predictors of future suicidal  a sense of perceived burdensomeness and thwarted belongingness
ideation (60). According to the EAM of NSSI, it has the function (63, 64). However, these two feelings alone were not enough to make
of emotion management (42, 44). This meant that before NSSI,  adolescents develop thoughts about suicide (35). Adolescents who
adolescents usually had strong negative experiences such as  engaged in NSSI were more likely to have suicidal thoughts than
frustration, depression, helplessness and stress, while after NSSI,  those who did not (23). In line with the opinion of IPTS, NSSI was a
negative experiences are alleviated or eliminated, and the  gateway to suicidal ideation in adolescents (31, 35). NSSI is caused
adolescents feeled relieved and relaxed (45, 61). This process was  not only by negative events, but also by adolescents’ curious and
seen as a reinforcing effect, meaning that the same behavior will  rebellious nature. Furthermore, repeated NSSI gave adolescents a
happen again in a similar situation (42, 62). higher pain tolerance and an acquired capability for suicide (by

0.22" (0.10) — 0.49""" (0.08)
T1 SI ]f » T2SI ,-I‘ T3 SI

0.13" (0.06)

0.10 (0.08) ™

0.20 (0.10)

/
/

0.59*** (0.09) Y rye— 0.63*** (0.07)
# T2 NSSI

T1 NSSI T3 NSSI

FIGURE 1
Graph of cross-lagged model of suicidal ideation and nonsuicidal self-injury. All coefficients are standardized regression coefficients (f); Behind the

coefficient is standard error (SE); One-way arrow solid line indicates the effect is significant, dotted line indicates the effect is not significant.
***p < 0.001, **p < 0.01, *p < 0.05.
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TABLE 4 Model fit indices of the three-wave panel model.

10.3389/fpsyt.2024.1434191

Scaling
Correction
Factor
M1 22.021% 0.009 9 0.925 0.884 0.087 0.095 - - - 137
M2 15.751% 0.028 7 0.950 0.900 0.080 0.075 6.22* 0.045 2 1.36
M3 16.238* 0.023 7 0.947 0.894 0.083 0.060 581 0.055 2 1.38
M4 10.029 0.074 5 0.971 0.919 0.072 0.037 12.01* 0.017 4 137

%’ Scaled Chi-Square; df, Degrees of Freedom; CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean

Square Residual; sz, Satorra-Bentler Chi-Square Difference Test.
p < 0.001, **p < 0.01, *p < 0.05.

overcoming the internal fear) (65). As a result, NSSI is transformed
into suicidal ideation.

NSSI as a consequence of suicidal ideation
among adolescents

Another result of the cross-lagged model analysis showed that
suicidal ideation at time T2 also significantly positively predicted
NSSI at timeT3. This suggested that NSSI was not only the cause of
suicidal ideation, but also the result of suicidal ideation. It was
unclear the effect of suicidal ideation on NSSI. In order to avoid the
influence of negative emotions in suicidal ideation, adolescents
adopt the way of NSSI to alleviate negative feelings according the
EAM of NSSI (42, 45). However, the NSSI at this time has an
inherent essential difference from the first one, and it is riskier.
That’s another question. Why the NSSI at time T1 and suicidal
ideation at time T2 significantly and positively predicted suicidal
ideation at time T2 and NSSI at time T3 separately, but neither
suicidal ideation at time Tland the NSSI at time T2 significantly
and positively predicted NSSI and suicidal ideation at time T3
separately. Our study suggested that suicidal ideation and NSSI can
predict each other in the longitudinal, but this relationship is a
chronological. Briefly, a series of effects after this all depend on the
first cause of NSSI. Therefore, strengthening the prevention and
intervention of Chinese adolescents’ NSSI plays an extremely
important role in the occurrence of suicidal ideation and
behaviors (2, 23).

Limitations

There are still several limitations should also be mentioned,
though this study has some merit. First, the measurement tools we
used are all simple questionnaires, which needs to be validated in
future studies, and more complete measurement tools can be
adopted in the future research. For example, we can consider the
relationship between the frequency and pattern of NSSI and suicidal
ideation. Second, our sample was one of convenience with Chinese
adolescents, and it is not clear to what extent the results of our
research are applicable to other Chinese people. In addition, given
that the small number of participants with suicidal ideation and
NSSI, the findings of the study should be interpreted with caution

Frontiers in Psychiatry

and a lager sample is needed to be collected and analyzed in the
future. Thirdly, due to the inherently dynamic nature of suicide
ideation (66, 67), although cross-lagged model can help us observe
changes in suicidal ideation and self-injury, shorter observation
times could be adopted in the future.

Conclusions

In this study, NSSI and suicidal ideation over a long period of
time among adolescents were analyzed together. Our study
suggested that, if the occurrence and development of NSSI and
suicidal ideation were regarded as a linear process, there was a
reciprocally predictive relationship between them. NSSI may occur
before suicidal ideation, which in turn would strengthen NSSI. This
also prompted that interventions should be carried out from two
aspects (behaviors and thoughts) to improve adolescents’
mental health.

Data availability statement

The datasets presented in this article are not readily available
because of participant confidentiality and privacy. Requests to
access the datasets should be directed to linlin@tjnu.edu.cn.

Ethics statement

The studies involving humans were approved by the ethics
committee of the Academy of Psychology and Behavior of Tianjin
Normal University. The studies were conducted in accordance with
the local legislation and institutional requirements. Written
informed consent for participation in this study was provided by
the participants’ legal guardians/next of kin.

Author contributions

ZX: Writing - original draft, Writing - review & editing,
Methodology, Conceptualization, Formal analysis. NL: Formal
analysis, Methodology, Software, Visualization, Writing - original
draft, Writing — review & editing. YK: Formal analysis, Methodology,

frontiersin.org


mailto:linlin@tjnu.edu.cn
https://doi.org/10.3389/fpsyt.2024.1434191
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Xu et al.

Visualization, Writing - review & editing. LL: Investigation,
Methodology, Writing — review & editing, Software. YL: Writing -
review & editing, Data curation, Software. HZ: Writing — review &
editing, Data curation, Software. YH: Writing - review & editing, Data
curation. SZ: Writing - review & editing, Conceptualization, Funding
acquisition, Project administration, Supervision.

Funding

The author(s) declare financial support was received for the
research, authorship, and publication of this article. The research
was supported by Liaoning Provincial Science and Technology
Programs (2023JH90/10100001), the Tianjin Educational Science
Planning Project (CBE210061) and the Zhejiang Educational
Science Planning Project (N0.2024SCG358).

References

1. Nock MK. Self-injury. Annu Rev Clin Psychol. (2010) 6:339-63. doi: 10.1146/
annurev.clinpsy.121208.131258

2. Jiang GR, Yu LX, Zheng Y, Feng Y, Ling X. The current status, problems and
recommendations on non-suicidal self-injury in China. Adv psychol Sci. (2011) 19:861-
73. doi: 10.3724/SP.].1042.2011.00861

3. Cipriano A, Cella S, Cotrufo P. Nonsuicidal self-injury: A systematic review. Front
Psychol. (2017) 8:1946. doi: 10.3389/fpsyg.2017.01946

4. Hawton K, Saunders KEA, O'Connor RC. Self-harm and suicide in adolescents.
Lancet. (2012) 379:2373-82. doi: 10.1016/S0140-6736(12)60322-5

5. Ribeiro JD, Franklin JC, Fox KR, Bentley KH, Kleiman EM, Chang BP, et al. Self-
injurious thoughts and behaviors as risk factors for future suicide ideation, attempts
and death: A meta-analysis of longitudinal studies. Psychological Medicine. (2016)
46:225-36. doi: 10.1017/S0033291715001804

6. Baer MM, Lacroix JM, Browne JC, Hassen HO, Perera KU, Weaver J, et al. Non-
suicidal self-injury elevates suicide risk among United States military personnel with
lifetime attempted suicide. Arch Suicide Res. (2017) 22:453-64. doi: 10.1080/
13811118.2017.1358225

7. Sinclair JMA, Hawton K, Gray A. Six year follow-up of a clinical sample of self-
harm patients. J Affect Disord. (2010) 121:247-52. doi: 10.1016/j.jad.2009.05.027

8. Stewart JG, Esposito EC, Glenn CR, Gilman SE, Pridgen B, Gold J,
et al. Adolescent self-injurers: Comparing non-ideators, suicide ideators,
and suicide attempters. J Psychiatr Res. (2017) 84:105-12. doi: 10.1016/
j.jpsychires.2016.09.031

9. Halicka ], Kiejna A. Non-suicidal self-injury (NSSI) and suicidal: Criteria
differentiation. Adv Clin Exp Med. (2018) 27:257-61. doi: 10.17219/acem/66353

10. Bahamdan A, Aldhawyan A. Non-suicidal self-injurious behavior among the
Saudi population: A systematic review. FI000Research. (2022) 11:1-9. doi: 10.12688/
f1000research.106946.1

11. Hawton K, Zahl D, Weatherall R. Suicide following deliberate self-harm: Long-
term follow-up of patients who presented to a general hospital. Br ] Psychiatry. (2003)
182:537-42. doi: 10.1192/bjp.182.6.537

12. Asarnow JR, Porta G, Spirito A, Emslie G, Clarke G, Wagner KD, et al. Suicide
attempts and nonsuicidal self-injury in the treatment of resistant depression in
adolescents: Findings from the TORDIA study. ] Am Acad Child Adolesc Psychiatry.
(2011) 50:772-81. doi: 10.1016/j.jaac.2011.04.003

13. Wilcox HC, Arria AM, Caldeira KM, Vincent KB, Pinchevsky GM,
O'Grady KE. Longitudinal predictors of past-year non-suicidal self-injury and
motives among college students. psychol Med. (2011) 42:717-26. doi: 10.1017/
$0033291711001814

14. Han AZ, Xu G, Su PY. A Meta-analysis of characteristics of nonsuicidal
selfinjury among middle school students in mainland China. Chin J School Health.
(2017) 38:1665-70. doi: 10.16835/j.cnki.1000-9817.2017.11.019

15. Muehlenkamp JJ, Xhunga N, Brausch AM. Self-injury age of onset: A risk factor
for NSSI severity and suicidal behavior. Arch Suicide Res. (2019) 23:551-63.
doi: 10.1080/13811118.2018.1486252

16. Royuela-Colomer E, Fernandez-Gonzalez L, Orue L. Longitudinal associations
between internalizing symptoms, dispositional mindfulness, rumination and

Frontiers in Psychiatry

10.3389/fpsyt.2024.1434191

Conflict of interest

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

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

impulsivity in adolescents. ] Youth Adolescence. (2021) 50:2067-78. doi: 10.1007/
$10964-021-01476-2

17. Tatnell R, Hasking P, Newman L, Taffe J, Martin G. Attachment, emotion
regulation, childhood abuse and assault: examining predictors of NSSI among
adolescents. Arch Suicide Res. (2017) 21:610-20. doi: 10.1080/13811118.2016.1246267

18. Kelada L, Hasking P, Melvin G. Adolescent NSSI and recovery: the role of family
functioning and emotion regulation. Youth Soc. (2018) 50:1056-77. doi: 10.1177/
0044118X16653153

19. Briere JN, Gil E. Self-mutilation in clinical and general population samples:
prevalence, correlates and functions. Am ] Orthopsychiatry. (1998) 68:609-20.
doi: 10.1037/h0080369

20. Ross S, Heath N. A study of the frequency of selfmutilation in a community
sample of adolescents. ] Youth Adolescence. (2002) 31:67-77. doi: 10.1023/
A:1014089117419

21. Bjarehed ], Lundh L. Deliberate self-harm in 14-year-old adolescents: How
frequent is it, and how is it associated with psychopathology, relationship variables, and
styles of emotional regulation. Cogn Behav Ther. (2008) 37:26-37. doi: 10.1080/
16506070701778951

22. Rodham K, Hawton K. Epidemiology and phenomenology of nonsuicidal self-
injury. In: Nock MK, editor. Understanding nonsuicidal self-injury: Origins, assessment,
and treatment. American Psychological Association, Washington, DC (2009). p. 37-62.
doi: 10.1037/11875-003

23. Yang DM, Han WM, Shao CX, Su XX. Surveillance for selfinjury and suicide
among middle school students in Beijing Tongzhou District during 2008-2012. Chin |
School Health. (2013) 34:1351-3. doi: 10.16835/j.cnki.1000-9817.2013.11.026

24. Stallard P, Spears M, Montgomery AA, Phillips R, Sayal K. Self-harm in young
adolescents (12-16 years): Onset and short-term continuation in a community sample.
BMC Psychiatry. (2013) 13:328-31. doi: 10.1186/1471-244X-13-328

25. Burke TA, Hamilton JL, Cohen N, Stange JP, Alloy LB. Identifying a physical
indicator of suicide risk: non-suicidal self-injury scars predict suicidal ideation and suicide
attempts. Compr Psychiatry. (2016) 65:79-87. doi: 10.1016/j.comppsych.2015.10.008

26. Brausch AM, Woods SE. Emotion regulation deficits and nonsuicidal selfuicidal
prospectively predict suicide ideation in adolescents. Suicide Lifeideents.yrg/ Behav.
(2019) 49:868-80. doi: 10.1111/sltb.12478

27. Maciejewski DF, Creemers HE, Lynskey MT, Madden PAF, Heath AC, Statham
DJ, et al. Overlapping genetic and environmental influences on nonsuicidal self-injury
and suicidal ideation: different outcomes, same etiology? JAMA Psychiatry. (2014)
71:699-705. doi: 10.1001/jamapsychiatry.2014.89

28. Jenkins AL, Singer J, Conner BT, Calhoun S, Diamond G. Risk for suicidal
ideation and attempt among a primary care sample of adolescents engaging in
nonsuicidal self-injury. Suicide Life-Threatening Behav. (2014) 44:616-28.
doi: 10.1111/sltb.12094

29. Poudel A, Lamichhane A, Magar KR, Khanal GP. Non suicidal self injury and
suicidal behavior among adolescents: Co-occurrence and associated risk factors. BMC
Psychiatry. (2022) 22:1-12. doi: 10.1186/s12888-022-03763-z

30. Hamza CA, Stewart SL, Willoughby T. Examining the link between nonsuicidal
self-injury and suicidal behavior: A review of the literature and an integrated model.
Clin Psychol Rev. (2012) 32:482-95. doi: 10.1016/j.cpr.2012.05.003

frontiersin.org


https://doi.org/10.1146/annurev.clinpsy.121208.131258
https://doi.org/10.1146/annurev.clinpsy.121208.131258
https://doi.org/10.3724/SP.J.1042.2011.00861
https://doi.org/10.3389/fpsyg.2017.01946
https://doi.org/10.1016/S0140-6736(12)60322-5
https://doi.org/10.1017/S0033291715001804
https://doi.org/10.1080/13811118.2017.1358225
https://doi.org/10.1080/13811118.2017.1358225
https://doi.org/10.1016/j.jad.2009.05.027
https://doi.org/10.1016/j.jpsychires.2016.09.031
https://doi.org/10.1016/j.jpsychires.2016.09.031
https://doi.org/10.17219/acem/66353
https://doi.org/10.12688/f1000research.106946.1
https://doi.org/10.12688/f1000research.106946.1
https://doi.org/10.1192/bjp.182.6.537
https://doi.org/10.1016/j.jaac.2011.04.003
https://doi.org/10.1017/S0033291711001814
https://doi.org/10.1017/S0033291711001814
https://doi.org/10.16835/j.cnki.1000-9817.2017.11.019
https://doi.org/10.1080/13811118.2018.1486252
https://doi.org/10.1007/s10964-021-01476-2
https://doi.org/10.1007/s10964-021-01476-2
https://doi.org/10.1080/13811118.2016.1246267
https://doi.org/10.1177/0044118X16653153
https://doi.org/10.1177/0044118X16653153
https://doi.org/10.1037/h0080369
https://doi.org/10.1023/A:1014089117419
https://doi.org/10.1023/A:1014089117419
https://doi.org/10.1080/16506070701778951
https://doi.org/10.1080/16506070701778951
https://doi.org/10.1037/11875-003
https://doi.org/10.16835/j.cnki.1000-9817.2013.11.026
https://doi.org/10.1186/1471-244X-13-328
https://doi.org/10.1016/j.comppsych.2015.10.008
https://doi.org/10.1111/sltb.12478
https://doi.org/10.1001/jamapsychiatry.2014.89
https://doi.org/10.1111/sltb.12094
https://doi.org/10.1186/s12888-022-03763-z
https://doi.org/10.1016/j.cpr.2012.05.003
https://doi.org/10.3389/fpsyt.2024.1434191
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Xu et al.

31. Whitlock J, Muehlenkamp ], Eckenrode J, Purington A, Baral Abrams G,
Barreira P, et al. Nonsuicidal self-injury as a gateway to suicide in young adults. J
Adolesc Health. (2013) 52:486-92. doi: 10.1016/j.jadohealth.2012.09.010

32. Nock MK, Kessler RC. Prevalence of and risk factors for suicide attempts versus
suicide gestures: Analysis of the national comorbidity survey. ] Abnormal Psychol.
(2006) 115:616-23. doi: 10.1037/0021-843X.115.3.616

33. Wilkinson P, Kelvin R, Roberts C, Dubicka B, Goodyer I. Clinical and
psychosocial predictors of suicide attempts and nonsuicidal self-injury in the
adolescent depression antidepressants and psychotherapy trial (adapt). Am |
Psychiatry. (2011) 168:495-501. doi: 10.1176/appi.ajp.2010.10050718

34. Herzog S, Choo TH, Galfalvy H, Mann JJ, Stanley BH. Effect of non-suicidal self-
injury on suicidal ideation: Real-time monitoring study. Br J Psychiatry. (2022) 221:1-3.
doi: 10.1192/bjp.2021.225

35. Joiner TE. Why people die by suicide. Cambridge, MA: Harvard University Press
(2005). doi: 10.1001/jama.295.17.2082

36. Van Orden KA, Witte TK, Cukrowicz KC, Braithwaite SR, Selby EA, Joiner TE.
The interpersonal theory of suicide. psychol Rev. (2010) 117:575-600. doi: 10.1037/
20018697

37. Osuch E, Ford K, Wrath A, Bartha R, Neufeld R. Functional MRI of pain
application in youth who engaged in repetitive non-suicidal self-injury vs. psychiatric
controls. Psychiatry Research: Neuroimaging. (2014) 223:104-12. doi: 10.1016/
j.pscychresns.2014.05.003

38. Franklin JC, Hessel ET, Prinstein MJ. Clarifying the role of pain tolerance in
suicidal capability. Psychiatry Res. (2011) 189:362-7. doi: 10.1016/
j.psychres.2011.08.001

39. Kirtley OJ, O’Carroll RE, O’Connor RC. Pain and self-harm: A systematic
review. ] Affect Disord. (2016) 203:347-63. doi: 10.1016/j.jad.2016.05.068

40. Koenig J, Rinnewitz L, Warth M, Hillecke TK, Brunner R, Resch F, et al.
Psychobiological response to pain in female adolescents with nonsuicidal self-injury. J
Psychiatry Neurosci. (2017) 42:189-99. doi: 10.1503/jpn.160074

41. George SE, Page AC, Hooke GR, Stritzke WG. Multifacet assessment of
capability for suicide: Development and prospective validation of the acquired
capability with rehearsal for suicide scale. psychol Assess. (2016) 28:1452-64.
doi: 10.1037/pas0000276

42. Chapman AL, Gratz KL, Brown MZ. Solving the puzzle of deliberate self-harm:
The experiential avoidance mode. Behav Res Ther. (2006) 44:371-94. doi: 10.1016/
j.brat.2005.03.005

43. Anderson NL, Crowther JH. Using the experiential avoidance model of non-
suicidal self-injury: Understanding who stops and who continues. Arch Suicide Res.
(2012) 16:124-34. doi: 10.1080/13811118.2012.667329

44. Brereton A, McGlinchey E. Self-harm, emotion regulation, and experiential
avoidance: A systematic review. Arch Suicide Res. (2020) 24:1-24. doi: 10.1080/
13811118.2018.1563575

45. Wolff JC, Thompson E, Thomas SA, Nesi J, Bettis AH, Ransford B, et al. Emotion
dysregulation and non-suicidal self-injury: A systematic review and meta-analysis. Eur
Psychiatry. (2019) 59:25-36. doi: 10.1016/j.eurpsy.2019.03.004

46. Sarchiapone M, Mandelli L, Carli V, Iosue M, Wasserman C, Hadlaczky G, et al.
Hours of sleep in adolescents and its association with anxiety, emotional concerns, and
suicidal ideation. Sleep Med. (2014) 15:248-54. doi: 10.1016/j.sleep.2013.11.780

47. Horwitz AG, Berona ], Czyz EK, Yeguez CE, King C. Positive and negative
expectations of hopelessness as longitudinal predictors of depression, suicidal ideation,
and suicidal behavior in highvior, adolescents. Suicide Life-Threatening Behav. (2017)
47:168-76. doi: 10.1111/sltb.12273

48. Qiu T, Klonsky ED, Klein DN. Hopelessness predicts suicide ideation but not
attempts: A 10-year longitudinal study. Suicide Life-Threatening Behav. (2017) 47:718-
22. doi: 10.1111/sltb.12328

49. Kim YS, Koh Y], Leventhal B. School bullying and suicidal risk in Korean middle
school students. Pediatrics. (2005) 115:357-63. doi: 10.1542/peds.2004-0902

Frontiers in Psychiatry

08

10.3389/fpsyt.2024.1434191

50. Herba CM, Ferdinand RF, Stijnen T, Veenstra R, Oldehinkel AJ, Ormel J, et al.
Victimization and suicide ideation in the TRAILS study: Specific vulnerabilities of
victims. ] Child Psychol Psychiatry. (2008) 49:867-76. doi: 10.1111/j.1469-
7610.2008.01900.x

51. Ying MT, Jiang GR, Yu LX, Lu T. Patterns of reinforcement sensitivity for non-
suicidal self-injury in college students. Acta Psychologica Sin. (2016) 48:258-70.
doi: 10.3724/SP.].1041.2016.00258

52. van Lier PA, Vitaro F, Barker ED, Brendgen M, Tremblay RE, Boivin M. Peer
victimization, poor academic achievement, and the link between childhood
externalizing and internalizing problems. Child Dev. (2012) 83:1775-88.
doi: 10.1111/j.1467-8624.2012.01802.x

53. Chen N, Liu HY. Comparison of methods addressing MNAR missing data when
fitting a latent growth model: selection model and ML. ] psychol Sci. (2015) 38:446-51.
doi: 10.16719/j.cnki.1671-6981.2015.02.016

54. Hu L, Bentler PM. Cutoffi criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Struct Equation Modeling. (1999) 6:1-55.
doi: 10.1080/10705519909540118

55. Kline RB. Principles and practice of structural equation modeling, fourth ed.
New York NY: Guilford (2016).

56. Lau MA, Segal ZV, Williams JMG. Teasdale's differential activation hypothesis:
Implications for mechanisms of depressive relapse and suicidal behaviour. Behav Res
Ther. (2004) 42:1001-17. doi: 10.1016/j.brat.2004.03.003

57. Williams JMG, Crane C, Barnhofer T, van der Does AJ, Segal ZV. Recurrence of
suicidal ideation across depressive episodes. | Affect Disord. (2006) 91:189-94.
doi: 10.1016/j.jad.2006.01.002

58. Patel KR, Immaneni S, Singam V, Rastogi S, Silverberg JI. Association
between atopic dermatitis, depression, and suicidal ideation: A systematic review and
meta-analysis. ] Am Acad Dermatol. (2019) 80:402-10. doi: 10.1016/j.jaad.2018.08.063

59. Kang C, Zheng Y, Yang L, Wang X, Zhao NA, Guan TF, et al. Prevalence, risk
factors and clinical correlates of suicidal ideation in adolescent patients with depression
in a large sample of Chinese. J Affect Disord. (2021) 290:272-8. doi: 10.1016/
jjad.2021.04.073

60. Zhou T. Epidemiological survey on depressive symptoms and suicide ideation
among urban and rual adolescents—taking changsha city and yueyang county in hunan
province for example, M.A. Hunan Normal University, Hunan (2014).

61. Klonsky ED. The functions of self-injury in young adults who cut themselves:
Clarifying the evidence for affect-regulation. Psychiatry Res. (2009) 166:260-8.
doi: 10.1016/j.psychres.2008.02.008

62. Brown RC, Plener PL. Non-suicidal self-injury in adolescence. Curr Psychiatry
Rep. (2017) 19:1-8. doi: 10.1007/s11920-017-0767-9

63. Horton SE, Hughes JL, King JD, Kennard BD, Westers NJ, Mayes TL, et al.
Preliminary examination of the interpersonal psychological theory of suicide in an
adolescent clinical sample. ] Abnormal Child Psychol. (2016) 44:1133-44. doi: 10.1007/
$10802-015-0109-5

64. Miller AB, Esposito-Smythers C, Leichtweis RN. A short-term, prospective
test of the interpersonal-psychological theory of suicidal ideation in an adolescent
clinical sample. Suicide Life-Threatening Behav. (2016) 46:337-51. doi: 10.1111/
sltb.12196

65. Chu C, Buchman-Schmitt JM, Stanley IH, Hom MA, Tucker RP, Hagan CR, et al.
The interpersonal theory of suicide: A systematic review and meta-analysis of a decade of
cross-national research. psychol Bull. (2017) 143:1313-45. doi: 10.1037/bul0000123

66. Kleiman EM, Coppersmith DDL, Millner AJ, Franz PJ, Fox KR, Nock MK. Are
suicidal thoughts reinforcing? A preliminary real-time monitoring study on the
potential affect regulation function of suicidal thinking. J Affect Disord. (2018)
232:122-6. doi: 10.1016/j.jad.2018.02.033

67. Bryan CJ, Rozek DC, Butner J, Rudd MD. Patterns of change in suicide ideation
signal the recurrence of suicide attempts among high-risk psychiatric outpatients.
Behav Res Ther. (2019) 120:103392. doi: 10.1016/j.brat.2019.04.001

frontiersin.org


https://doi.org/10.1016/j.jadohealth.2012.09.010
https://doi.org/10.1037/0021-843X.115.3.616
https://doi.org/10.1176/appi.ajp.2010.10050718
https://doi.org/10.1192/bjp.2021.225
https://doi.org/10.1001/jama.295.17.2082
https://doi.org/10.1037/a0018697
https://doi.org/10.1037/a0018697
https://doi.org/10.1016/j.pscychresns.2014.05.003
https://doi.org/10.1016/j.pscychresns.2014.05.003
https://doi.org/10.1016/j.psychres.2011.08.001
https://doi.org/10.1016/j.psychres.2011.08.001
https://doi.org/10.1016/j.jad.2016.05.068
https://doi.org/10.1503/jpn.160074
https://doi.org/10.1037/pas0000276
https://doi.org/10.1016/j.brat.2005.03.005
https://doi.org/10.1016/j.brat.2005.03.005
https://doi.org/10.1080/13811118.2012.667329
https://doi.org/10.1080/13811118.2018.1563575
https://doi.org/10.1080/13811118.2018.1563575
https://doi.org/10.1016/j.eurpsy.2019.03.004
https://doi.org/10.1016/j.sleep.2013.11.780
https://doi.org/10.1111/sltb.12273
https://doi.org/10.1111/sltb.12328
https://doi.org/10.1542/peds.2004-0902
https://doi.org/10.1111/j.1469-7610.2008.01900.x
https://doi.org/10.1111/j.1469-7610.2008.01900.x
https://doi.org/10.3724/SP.J.1041.2016.00258
https://doi.org/10.1111/j.1467-8624.2012.01802.x
https://doi.org/10.16719/j.cnki.1671-6981.2015.02.016
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1016/j.brat.2004.03.003
https://doi.org/10.1016/j.jad.2006.01.002
https://doi.org/10.1016/j.jaad.2018.08.063
https://doi.org/10.1016/j.jad.2021.04.073
https://doi.org/10.1016/j.jad.2021.04.073
https://doi.org/10.1016/j.psychres.2008.02.008
https://doi.org/10.1007/s11920-017-0767-9
https://doi.org/10.1007/s10802-015-0109-5
https://doi.org/10.1007/s10802-015-0109-5
https://doi.org/10.1111/sltb.12196
https://doi.org/10.1111/sltb.12196
https://doi.org/10.1037/bul0000123
https://doi.org/10.1016/j.jad.2018.02.033
https://doi.org/10.1016/j.brat.2019.04.001
https://doi.org/10.3389/fpsyt.2024.1434191
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Nonsuicidal self-injury as the gateway and consequence of suicidal ideation among adolescents: a cross-lagged regression analysis
	Introduction
	Materials and methods
	Participants and procedure
	Measures
	Demographics
	Suicide ideation
	NSSI

	Data analytic strategy

	Results
	Descriptive statistics
	Correlation analysis of variables
	Cross-lagged model analysis of variables

	Discussion
	The stability of suicidal ideation and NSSI among adolescents
	NSSI as a gateway of suicidal ideation among adolescents
	NSSI as a consequence of suicidal ideation among adolescents
	Limitations

	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


