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Abstract Background: Data on self-harm (SH) repetition in non-Western adolescents are
limited; this study is to survey the predictors.
Methods: A total of 5879 adolescents (mean age 16.02 years) in Northern Taiwan were re-
cruited. The participants filled in online questionnaires about their sociodemographic data,
suicidality, depressive symptoms, self-esteem, social support, family discord, impulsivity,
and alcohol and tobacco use at baseline (T1) and at the 1 year follow-up (T2). We used logistic
regression analysis to examine the predictors of SH continuation. Generalized structural equa-
tion modeling (GSEM) was then estimated to analyze the treatable variables for both years and
to investigate their relationships and mediating effects.
Results: A total of 125 students were identified as being in the SH continuation group; while
470 students were identified as being in the SH stop group. The SH continuation rate was
21%; no significant gender difference was found. Logistic regression analysis showed that the
predictors of SH continuation were low school ranking, poor quality of listening from relatives,
use of the cutting method for SH, and a suicide plan in the past year at T1, and more depressed
mood, use of the cutting method for SH, more suicide ideation and plans at T2. Similar predic-
tors were found by GSEM; self-esteem at T1 and depressed mood at T2 were found to be me-
diators in the pathways.
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Conclusion: The continuation rate of SH was similar to that reported in Western countries.
These predictors should be included in the treatment plan to prevent SH continuation.
Copyright ª 2022, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
Introduction

Self-harm (SH) is highly prevalent among adolescents, with
a reported lifetime prevalence ranging from 4.0% to 30%.1

The definition of SH is intentional self-poisoning or self-
injury irrespective of type or motive or the extent of sui-
cidal intent.2 Adolescent SH has negative effects on mental
health, social and academic function. Longitudinal studies
found that adolescents who performed SH tended to also
report substance use,3 have a higher rate of depression,3

and anxiety,3 have poor educational and occupational
outcomes,3 and higher rates of marital breakup3 later in
their lives. In addition, a previous study reported a higher
relative risk of suicide in subjects aged from 10 to 24 years
with repeated SH compared to those in the single SH
group.4 Thus, it is important to determine the risk
factors for repeated SH to enable early prevention and
intervention.

In community settings, previous research found that the
risk factors for the persistence of adolescent SH were low
mood,5,6 insecure peer relationships and being bullied,6

and alcohol use7; conversely, the protective factor was a
strong sense of school membership.6 Previous studies in
clinical settings found that adolescents with SH continua-
tion were strongly associated with old age,8 female
gender,9 self-cutting,8 previous SH,8 depression, hopeless-
ness, anger traits, low self-esteem, poor problem solving,10

insecure maternal attachment and insecure peer attach-
ment,11 personality disorder and those whose initial SH
activity was treated in an inpatient setting.9

The above studies about the SH continuation rate and
the related risk factors were conducted in Western coun-
tries mainly. Even then, longitudinal studies about SH
continuation among adolescents are limited. Therefore, we
designed a 2-year study to evaluate the predictors of
adolescent SH continuation in Taiwan. It was hypothesized
that we may find similar risk factors as previous studies by
logistic regression analyses. Second, we would use gener-
alized structural equation modeling (GSEM) to examine the
two year-variables and it was hypothesized that there are
mediating effects between them.

Methods

Procedures

The Taiwanese Adolescent Self-Harm Project was con-
ducted at 14 senior high schools in the greater Taipei
region of Northern Taiwan. We’ve described details of
the methods in our previous paper.12 We included schools
from different districts, with nine schools in urban areas,
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three in suburban areas, and two in rural areas according
to the Taiwan-Fukien Demographic Fact Book.13 The
study was approved by the Institutional Review Board of
MacKay Memorial Hospital. Before the students entered
the study, both they and their parents signed the
inform consents. All data was anonymous during statisti-
cal analysis.

From October 2008 to March 2010, we recruited a total
of 5879 students. Information was obtained from ques-
tionnaires at baseline (T1) and after 12 months (T2). The
collected data included socioeconomic status, physical ill-
nesses, school ranking and district, SH and suicidal experi-
ences, the presence of family discord and illicit drug use. In
addition, the students completed the following: Chinese
version of the Patient Health Questionnaire-9 item (PHQ-9)
for depressive mood,14 the Rosenberg SelfeEsteem Scale
(RSES) for self-esteem,15,16 Multi-Dimensional Support Scale
(MDSS) for social support,17 Alcohol Use Disorders Identifi-
cation Test-Consumption (AUDIT-C),18 smoking or illicit
substance use, number of physical illnesses and the Barratt
Impulsiveness Scale version 11 (BIS-11).19

At T1, the mean age of the 5879 adolescents was 16.02
years (standard deviation 0.52).12 Of these adolescents,
4331 (73.7%) completed the follow-up assessments at T2.
The 1548 students who were lost to follow-up had a higher
school ranking, a higher level of depressed mood and
impulsivity, and more alcohol use.12
Measurements

Suicidality: suicide ideation, suicide planning, self-harm,
suicide attempts
The adolescents filled in the questions at T1 about whether
they ever had suicide ideation and whether they had ever
planned their suicide, and the time of the first and last sui-
cide ideation or plans. They also answered the question
“Have you ever (not accidently) hurt yourself?” If their
answer was positive, they were asked about the method of
SH, its frequency and the timing. They filled in the same
questionnaires at T2, and we identified SH continuation in
those who had reported SH in the 12 months preceding both
the T1 and T2 assessments. Thosewho had reported SH in the
12 months preceding T1 but not the 12 months preceding the
T2 assessment were defined as the SH stop group.

We also asked the subjects whether they had been
exposed to suicide ideation in real life or on the internet in
the past 12 months. Exposure to suicide ideation in real life
means that someone they know in real life mentioned or
discussed suicide ideation to them. Internet exposure to
suicide ideation means that someone they know on the
internet mentioned or discussed suicide ideation to them.
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We also recorded whether they received any psychological
intervention during the previous year.

Patient Health Questionnaire-9 item (PHQ-9)
The PHQ-9 is used to score each of the nine Diagnostic and
Statistical Manual of Mental Disorders (Fourth edition)20

criteria of major depressive episode, with a higher score
indicating a higher likelihood of major depressive disorders
(MDDs). In this study, we used the PHQ-9 to evaluate the
presence of major depressive episodes in the previous 2
weeks. The Chinese version of the PHQ-9 has been tested in
Taiwanese adolescents, and it has been shown to have
acceptable test-retest reliability (a Z 0.8) and good in-
ternal consistency (a Z 0.84). In addition, Tsai et al. re-
ported that a PHQ-9 score of 15 or higher had sensitivity
and specificity of 0.72 and 0.95, respectively, to identify
MDDs.14

Rosenberg SelfeEsteem Scale
The RSES is used to evaluate self-respect.16 The Chinese
version of the RSES has also been tested in Taiwanese ad-
olescents, and the validity and reliability have been
reported.15

Barratt Impulsiveness Scale
The BIS-11 is a self-reported scale which is used to measure
impulsivity.21 We used the 25-item Chinese version of the
BIS-11 in this study, which has been shown to have good
overall internal consistency in Taiwanese adolescents
(a Z 0.834).19

Multi-Dimensional Support Scale
The MDSS is a questionnaire which is used to evaluate all
sources of social support, and the items can be adjusted
according to the study participants.17 In this study, we
assessed support from teachers, peers, parents and other
family members. We listed the quality of support they
perceived from these 4 sources; higher score means better
support. For example, the questions regarding quality of
listening from parents were as follows: Firstly, think of your
parents. How often did they really listen to you when you
talked about your concerns or problems? NEVER, SOME-
TIMES, OFTEN, USUALLY or ALWAYS. The Cronbach’s alpha
of MDSS was 0.63 in our sample.

Physical condition and substance abuse
We also recorded data on substance abuse (cigarette
smoking, alcohol and illegal substances) and the presence
of physical illnesses. Whether adolescents had ever smoked
was recorded and if he/she was a current smoker, the
frequency was also recorded. The AUDIT-C is comprised of
the first three questions of the full AUDIT.22 We used the
AUDIT-C in this study to assess the frequency and amount of
alcohol consumption and the frequency of alcohol misuse,
defined as six or more drinks, with a higher score indicating
a higher likelihood of alcohol abuse. Wu et al. reported the
optimal cut-off score for hazardous drinking in adults in
Taiwan using the Chinese version of the AUDIT-C, with good
specificity (0.92) and sensitivity (0.90).18 We also used this
questionnaire in previous adolescent SH studies.12,23 Be-
sides, we asked the participants to answer if they used any
illegal substance during the previous month.
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Statistical analysis

Risk factors for SH continuation were analyzed at T1 and
T2. The SH stop group was used as the reference group for
odds ratio calculations. Univariate analysis was used to
examine one variable at a time. SPSS version 21 for Win-
dows (SPSS, IBM, Armonk, NY, USA) was used for descriptive
and analytic statistics.

Multivariate logistic regression analysis of significant
variables from the univariate analysis at T1 was then per-
formed to identify the distal predictors of SH continuation.
This was then repeated using significant variables from the
univariate analysis at T2 to identify the proximal predictors
of SH continuation. All tests were two-tailed, and a p value
of <0.05 was considered to be statistically significant.

The direct and indirect effects of the variables at T1 and
T2 were explored using GSEM. We chose the treatable and
significant predictors listed in Table 2.We also put depressed
mood (PHQ-9) at T1 into our model, since it has been previ-
ously found to be an important risk factor of adolescent
SH.12,23 We also put score of self-esteem (RSES) at T1 into our
model. Since our previous study showed self-esteem is also a
risk factor of self-harm23 and it is also manageable after
psychological intervention.24 The GSEMs were derived from
structural equation modeling (SEM). SEM is commonly used
for mediation analysis, as an outcome variable in one equa-
tion may become the predicting variable in the next. It is a
robust method of multivariate regression.25 GSEMs can
analyze both continuous and dichotomous variables.26 This
analysis used STATA 14’s Model Builder.27 We included the
significant predictors listed in Table 2 that are treatable in
our structural model. The treatable variables are those
manageable in clinical practice. We hope GSEM analyses can
help us understand the relationships between 2 year-
variables better and we can make a better treatment plan.
Results

SH continuation rate

A total of 125 students were identified as being in the SH
continuation group; while 470 students were identified as
being in the SH stop group. The SH continuation rate was
125/595 Z 21.00% (M: 20.1%, F: 21.46%).

Descriptive data and univariate analysis of risk
factors of SH continuation

Regarding sociodemographic data, studying in country area
and in a lower ranking school are risk factors of SH
continuation (Table 1).

SH continuation was found to be associated with the
following risk factors at T1: having suicide ideation or plans
in the past year, exposure to suicide ideation in real life in
the past year, poor quality of listening from parents or
relatives, more depressed mood or alcohol use, lower self-
esteem and SH by cutting (Table 1).

The following proximal risk factors at T2 were found to
be associated with SH continuation: having suicide ideation
or plans in the past year, exposure to suicide ideation in



Table 1 Descriptive data and univariate analysis of risk factors for self-harm (SH) continuation at years 1 and 2.

Characteristic SH continuation
(N Z 125)

Stopped SH
(N Z 470)

OR (95% CI)

Sociodemographic data N (%) or mean (SD)

Gender Female 85 (68.0) 311 (66.2) 1.09 (0.71e1.66)
School district City 36 (28.8) 181 (38.5)

Suburb 78 (62.4) 270 (57.4) 1.45 (0.94e2.25)
Country 11 (8.8) 19 (40.4) 2.91 (1.28e6.64)b

School ranking Higha 14 (10.4) 107 (22.8) 0.39 (0.21e0.73)c

Father’s job status Unemployed
or unknown

18 (14.4) 76 (16.2) 0.87 (0.50e1.52)
Mother’s job status 38 (30.4) 121 (25.7) 1.26 (0.82e1.94)

1st year variables

Basic needs of the family Unsatisfied 13 (10.4) 53 (11.2) 0.91 (0.48e1.73)
Living with parents No 30 (24.0) 121 (25.7) 0.91 (0.58e1.44)
Family discord Discord 23 (18.4) 94 (20.0) 0.90 (0.54e1.50)
Suicide ideation in the past

year
Yes 96 (76.8) 271 (57.7) 3.03 (1.63e5.62)d

Suicide plans in the past
year

Yes 56 (44.8) 108 (23.0) 3.04 (1.97e4.69)d

SH method Cutting 107 (85.6) 351 (74.7) 2.02 (1.17e3.46)b

History of repeated SH Yes 117 (93.6) 415 (88.3) 1.94 (0.90e4.18)
Exposure to suicide ideation

in real life
Yes 59 (47.2) 157 (33.4) 1.78 (1.20e2.66)c

Internet exposure to suicide
ideation

Yes 14 (11.2) 45 (9.6) 1.19 (0.63e2.25)

Ever smoked Yes 33 (26.4) 113 (24.0) 1.13 (0.72e1.78)
Current smoker Yes 8 (6.4) 56 (11.9) 0.51 (0.23e1.09)
Illicit drug use Yes 0 (0) 3 (0.6) 0.00 (0.00)
Receiving psychological

intervention in the past
year

Yes 1 (0.8) 4 (0.9) 0.94 (0.10e8.48)

Quality of listening
From parents 1.2 (0.9) 1.5 (0.9) 0.75 (0.59e0.94)b

From relatives 1.1 (0.9) 1.4 (0.9) 0.93 (0.83e1.03)c

From peers 2.1 (0.7) 2.1 (0.8) 1.09 (0.85e1.40)
From teachers 1.3 (0.9) 1.4 (1.0) 0.97 (0.79e1.18)

PHQ-9 score 11.7 (6.2) 9.6 (5.9) 1.06 (1.03e1.09)c

Number of physical illnesses 0.7 (0.8) 0.6 (0.9) 1.06 (0.79e1.42)
AUDIT-C score 2.9 (3.0) 2.1 (2.4) 1.13 (1.05e1.21)c

RSES score 23.5 (5.8) 25.3 (5.6) 0.94 (0.91e0.98)c

BIS score 63.0 (8.4) 64.3 (8.9) 0.98 (0.96e1.01)

2nd year variables

Basic needs of the family Unsatisfied 15 (12.0) 28 (59.6) 1.36 (0.72e2.64)
Living with parents No 35 (28.0) 68 (14.5) 1.37 (0.85e2.20)
Family discord Discord 26 (20.8) 42 (8.9) 1.66 (0.97e2.85)
Suicide ideation in the past

year
Yes 90 (72.0) 50 (10.6) 21.60 (13.26e35.20)d

Suicide plans in the past
year

Yes 46 (36.8) 14 (3.0) 18.97 (9.96e36.12)d

SH method Cutting 108 (86.4) 120 (25.5) 18.53 (10.67e32.18)d

Exposure to suicide ideation
in real life

Yes 42 (33.6) 24 (10.9) 9.40 (5.41e16.3)d

Internet exposure to suicide
ideation

Yes 9 (7.2) 8 (1.7) 4.48 (1.69e11.87)c

Ever smoked Yes 49 (39.2) 59 (12.6) 2.71 (1.72e4.28)d

Current smoker Yes 23 (18.4) 25 (5.3) 2.54 (1.38e4.68)c

Illicit drug use Yes 0 (0) 2 (0.4) 0.00 (0.00)
(continued on next page)
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Table 2 Predictors of self-harm (SH) continuation at 2 years.

1st year predictors OR (95% CI) 2nd year predictors OR (95% CI)

School ranking (reference: low) 0.28 (0.12e0.63)b School ranking (reference: low)
School district School district
Quality of listening from

parents_T1
Quality of listening from
parents_T2

Quality of listening from
relatives_T1

0.70 (0.54e0.90)b Quality of listening from
relatives_T2

PHQ-9_T1 Quality of listening from peers_T2
PHQ-9_T2 1.07 (1.02e1.13)b

RSES_T2
SH by cutting_T1 (reference: other

methods)
1.99 (1.01e3.93)a SH by cutting_T2 (reference: other

methods)
6.56 (3.47e12.42)c

Exposure to suicide ideation in
real life _T2 (reference: no)

Suicide ideation in the past
year_T1 (reference: no)

Suicide ideation in the past
year_T2 (reference: no)

4.69 (2.57e8.57)c

Suicide plans in the past year_T1
(reference: no)

2.70 (1.68e4.32)c Suicide plans in the past year_T2
(reference: no)

3.39 (1.49e7.69)b

AUDIT-C_T1 AUDIT-C_T2
Internet exposure to suicide
ideation_T2
Ever smoker_T2
Current smoker_T2
Psychological intervention in the
past year

T1: baseline; T2: 12 months later; PHQ-9: Patient Health Questionnaire-9 item; RSES: the Rosenberg SelfeEsteem Scale; AUDIT-C:
Alcohol Use Disorders Identification Test-Consumption.

a p < 0.05.
b p < 0.01.
c p < 0.001.

Table 1 (continued )

Characteristic SH continuation
(N Z 125)

Stopped SH
(N Z 470)

OR (95% CI)

Sociodemographic data N (%) or mean (SD)

Psychological intervention
in the past year

Yes 15 (12.0) 17 (3.6) 3.63 (1.76e7.50)d

Quality of listening
From parents 1.3 (0.9) 1.6 (0.9) 0.68 (0.54e0.87)c

From relatives 1.3 (1.0) 1.5 (1.0) 0.76 (0.61e0.95)b

From peers 2.0 (0.8) 2.2 (0.7) 0.73 (0.55e0.96)b

From teachers 1.3 (1.0) 1.5 (1.0) 0.83 (0.67e1.03)
PHQ-9 score 11.6 (6.1) 6.8 (5.0) 1.16 (1.12e1.21)d

Number of physical illnesses 0.7 (0.9) 0.5 (0.8) 1.30 (1.00e1.58)
AUDIT-C score 2.8 (3.0) 1.7 (2.3) 1.17 (1.08e1.27)d

RSES score 24.1 (5.1) 27.6 (5.3) 0.88 (0.84e0.92)d

BIS score 63.2 (8.4) 61.6 (8.7) 1.02 (1.00e1.05)

PHQ-9: Patient Health Questionnaire-9 item, AUDIT-C: Alcohol Use Disorders Identification Test-Consumption, RSES: the Rosenberg
SelfeEsteem Scale, SH: self-harm, BIS: Barratt Impulsiveness Scale.

a Above 70th percentile.
b p < 0.05.
c p < 0.01.
d p < 0.001.
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Figure 1 Generalized structural equation modeling analysis of self-harm continuation. T1: baseline; T2: 12 months later; PHQ-9:
Patient Health Questionnaire-9 item; RSES: the Rosenberg SelfeEsteem Scale.
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real life in the past year, internet exposure to suicide
ideation in the past year, ever smoked, being a current
smoker, having psychological intervention in the past year,
poor quality of listening from parents, relatives or peers,
more depressed mood or alcohol use, lower self-esteem
and SH by cutting (Table 1).

Predictors of SH continuation

Multivariate logistic regression analyses revealed the pre-
dictors of SH continuation. First year predictors are listed in
left part of Table 2, while second year predictors are listed
in right part. Predictors of SH continuation included low
school ranking, poor quality of listening from relatives, a
suicide plan in the past year, SH by cutting, at T1,
depressive symptoms, SH by cutting, suicide ideation and a
suicide plan in the past year at T2.

Generalized structural equation modeling for SH
continuation

To investigate the mediating effects of the 2-year treatable
variables, GSEM analysis was conducted with all effects
calculated at the same time. The full results of the model
are displayed in Fig. 1 and Table 3.

High quality of listening from relatives at T1predicted less
depressed mood (bZ�0.58, p< 0.001), higher self-esteem
(bZ 1.01, p< 0.001) at T1, and less suicide plans in the past
year at T2 (ORZ 0.81, pZ 0.02) (Fig. 1, Table 3). Depressed
mood at T1 predicted depressed mood at T2 (b Z 0.38,
p < 0.001). High self-esteem at T1 predicted less suicide
ideation and plans in the past year at T2 (OR Z 0.91,
p< 0.001; ORZ 0.91, p< 0.001). Suicide ideation and plans
in the past year at T2 predicted more depressed mood at T2
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respectively (bZ 3.37, p< 0.001; bZ 2.27, p< 0.001) (Fig. 1
and Table 3).

Regarding the predictors of SH continuation, high quality
of listening from relatives at T1 predicted less SH continua-
tion after controlling several psychosocial risk factors
(OR Z 0.76, p Z 0.048); it is a protective factor. Depressed
mood at T2 (OR Z 1.08, p Z 0.002), suicide ideation
(ORZ 7.01, p< 0.001) and plans (ORZ 2.49, pZ 0.02) in the
past year at T2 predicted SH continuation after controlling
several psychosocial risk factors (Fig. 1 and Table 3).

We also found mediating effects between these vari-
ables (Fig. 1 and Table 4). The indirect effect of quality of
listening from relatives at T1 on suicide plans in the past
year at T2 was predicted through RSES at T1. This
decreased the total cumulative effect of quality of
listening from relatives at T1 on suicide plans in the past
year at T2 from 0.81 to 0.73; it showed that score of RSES
at T1 had protective effects. The indirect effect of quality
of listening from relatives at T1 on SH continuation was
predicted through suicide plans in the past year at T2,
however it is not statistically significant. The indirect ef-
fect of suicide ideation in the past year at T2 on SH
continuation was predicted through score of PHQ-9 at T2.
It increased the total cumulative effect of suicide ideation
in the past year at T2 on SH continuation from 7.03 to 9.03.
The indirect effect of suicide plans in the past year at T2
on SH continuation was predicted through score of PHQ-9
at T2. It increased the total cumulative effect of suicide
ideation in the past year at T2 on SH continuation from
2.48 to 2.94.

Using GSEM analysis, we found that those in the SH
continuation group tended to have poor quality of listening
from other relatives at T1, had a higher depressed mood,
and had more suicide ideation and plans at T2 (Fig. 1 and
Table 3).



Table 3 Generalized structural equation modeling coefficient estimates.

Predictor Direct effects

PHQ-9_T1 RSES_T1 PHQ-9_T2 Suicide ideation
in the past
year _T2

Suicide plans
in the past
year _T2

SH
continuation

b (95% CI) b (95% CI) b (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Quality of listening from
relatives_T1

�0.58
(�0.71 to �0.45)c

1.01
(0.86e1.16)c

e e 0.81
(0.68e0.97)a

0.76
(0.57e0.998)a

PHQ-9_T1 e e 0.38
(0.35e0.40)c

e e e

RSES_T1 e e e 0.91
(0.89e0.92)c

0.91
(0.88e0.93)c

e

PHQ-9_T2 e e e e e 1.08
(1.03e1.13)b

Suicide ideation in the
past year_T2

e e 3.37
(2.99e3.75)c

e e 7.01
(3.94e12.45)c

Suicide plans in the past
year_T2

e e 2.27
(1.60e2.94)c

e e 2.49
(1.17e5.30)a

T1: baseline; T2: 12 months later; PHQ-9: Patient Health Questionnaire-9 item; SH: self-harm; RSES: the Rosenberg SelfeEsteem Scale.
a p < 0.05.
b p < 0.01.
c p < 0.001. OR: odds ratio; CI: confidence interval.

Table 4 Direct, indirect and total effects.

Model path Effects

Direct Indirect Total

Quality of listening from
relatives_T1 / suicide
plans in the past year_T2

0.81a 0.90c

(RSES_T1)
0.73b

Quality of listening from
relatives_T1 / self-harm
continuation

0.76a 0.83
(suicide plans
in the past
year_T2)

0.63b

Suicide ideation in the past
year_T2 / self-harm
continuation

7.03c 1.28b

(PHQ9_T2)
9.03c

Suicide plans in the past
year_T2 / self-harm
continuation

2.48a 1.19b

(PHQ9_T2)
2.94b

Unstandardized effect estimates.
T1: baseline; T2: 12 months later; PHQ-9: Patient Health
Questionnaire-9 item; RSES: the Rosenberg SelfeEsteem Scale.

a p < 0.05.
b p < 0.01.
c p < 0.001.
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Discussion

The SH continuation rate in our study was 21%, which is
similar to a previous study of adolescents and young adults
in the United States (17.1% at 1 year follow-up),9 but
slightly higher than a previous study of young adolescents in
Australia and the United States (13.4e14.5% at 1 year).5

Our sample had a higher SH continuation rate among fe-
males but this difference was not statistically significant.
Heerde’s data also showed a higher SH continuation rate
2590
among Grade 9 girls (M vs. F Z 7.1% vs. 40.6%).5 Olfson
et al. also found higher repeated SH among females.9

We found that the predictors for SH continuation were
low school ranking, poor quality of listening from relatives,
SH by cutting, and a suicide plan in the past year at year 1,
depressive symptoms, SH by cutting, and suicide ideation
and a suicide plan at year 2.

School rankingwasdeterminedby the subject’s high school
entrance exam results, so it represents their learning per-
formance in junior high school. Previous studies among Asian
adolescents found that poor academic results were related to
suicide ideation,28 non-suicidal self-injury (NSSI)29 and suicide
attempts.28,29 However other studies conducted in Western
countries showedmixed results.30Academicperformancewas
associated with several adult outcomes; low education levels
were associated with poor social support, low household in-
comeand unemployment in adult life.31 In addition, society in
Eastern Asian countries emphasizes academic performance.
Remedial teaching and more psychological support to those
with poor study performance is warranted. Teachers or par-
ents should pay attention to their student’smental health and
help them to build their self-confidence.

Previous studies showed that adolescent suicidality was
correlated with poor support from family members.32 In our
study, poor quality of listening from parents and other
relatives were risk factors of SH continuation in univariate
analyses at both years (Table 1). In logistic regression and
GSEM analyses, poor quality of listening from relatives at
year 1 was a predictor of SH continuation (Tables 2 and 3,
Fig. 1). A qualitative study found similar report from ado-
lescents who ever had suicidal behavior; some of them
mentioned that having a good relationship with other
family members was a supportive and protective factor
against depression and suicide.33 In Taiwanese culture, the
interaction with extended family members was frequent.
Our study showed that Taiwanese adolescents with SH may
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benefit from support from extended family members.
Future studies to investigate the mechanism was needed.

Previous studies showed that poor self-esteem was associ-
atedwith SH among adolescents.34 Self-esteemwas also found
to be a protective factor for adolescent suicidal behavior in a
networkanalysis study.35 Psychosocial intervention to improve
self-esteem of adolescents with SH is needed.

Adolescent suicide ideation was shown to be a predictor of
incident suicidal behavior in our previous study.12 Adolescents
with suicide plans have more severe psychopathology than
those with suicide ideation only. In our study, a lifetime sui-
cide plan at T1, suicide ideation and a suicide plan in the past
year at T2 were found to be predictors of SH continuation.
Psychological treatment to improve the coping strategies and
emotional regulation for adolescents are needed to prevent
the development of suicide ideation or plans.

A previous longitudinal study found that depression5,6,10

was a risk factor for repeated SH. In our study, depression
at T1 increased the depressed mood at T2. Depression at T2
was a predictor of SH continuation. It was also a mediator in
the pathway of suicide ideation in the past year at T2 to SH
continuation, and suicide plans in the past year at T2 to SH
continuation. Since depression may affect adolescents’
quality of life and ability to function, a treatment plan
including both depression and SH management is indicated.
Therefore, while managing issues surrounding the repeti-
tion of SH, we need to introduce psychiatric interventions
to reduce suicide ideation and suicide planning, as well as
to treat depression among adolescents.

Previous studies have focusedmore on exposure to suicidal
behavior, however our study did not show that exposure to
suicidal behavior had an impact on adolescents. Youths with
emotional disturbances tend to turn to their peers for help but
the ability of adolescents to manage adolescent suicidality is
poor36; education courses for adolescents, such as a suicide
gatekeeper training program or other self-help groups could
perhaps help with this. A previous study also found that stu-
dents in a supportive school environment were more likely to
have greater access to reliablemental health information and
services.37 The construction of a friendly school environment
is important so that self-harm students will seek help from
adults, rather than from their peers.

Cutting was a frequently used method of SH in our study.
20.1% of our 5879 adolescents used the cutting method at
least once. Cutting was a predictor of SH continuation,
which is consistent with previous studies.8 A Previous study
also found that self-cutting adolescents are more impulsive
than self-poisoners.38 In a Finnish study of adolescents, it
was found that those who were self-cutting had higher
dissociative scores compared with those using other SH
methods. A high level of dissociation is an independent risk
factor for SH continuation.39 In our study, using a cutting
method of self-harm at T1 and T2 are predictors of SH
continuation. Therefore, more attention should be paid to
those who used a cutting method for SH and their psycho-
pathology should be treated.
Strengths and limitations

There were some limitations of the study. First, a large
number of participants were lost to follow-up. The
2591
participants who dropped out had higher impulsivity,
increased depression andmore alcohol use, therefore, the SH
continuation rate may be underestimated. However, due to
an administrative reason, 53.1% of the students who dropped
out belonged to a higher ranking school and the underesti-
mationeffectsmaybe somewhat lower. Second, thedatawas
mainly self-reported which can make it unreliable. However,
it should be noted that in our previous study, we found a
moderate agreement between face-to-face interviews and
self-report of suicidality (Kappa value was 0.59).23

A strength of this study was that the number of partic-
ipants was high. We also used GSEM to display the effects
between the 2-year variables. After GSEM analysis, we
found similar predictors for SH continuation using logistic
regression analysis. We also found the mediating effects
between those multiple predictors and SH continuation.
Suicide and SH are complicated issues, therefore we inte-
grated the two-year variables to try to depict the whole
picture. To the best of our knowledge, this is the first study
using GSEM to explore the association between SH pre-
dictors and adolescent SH continuation.

Conclusion

During the 1-year follow-up, the repetition rate of adoles-
cent SH was 21% among our participants. Predictors of SH
continuation were low school ranking, poor quality of
listening from relatives, use of the cutting method for SH,
and a suicide plan in the past year at year 1, a higher
depressed mood, use of the cutting method for SH, and
more suicide ideation and plans at year 2. A comprehensive
approach should be designed to address the above pre-
dictors and to reduce the continuation of SH.
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33. Simões É V, Oliveira AMN, Pinho LB, Oliveira SM, Lourenção LG,
Farias FLR. Relationships of adolescents with suicidal behavior
with social support networks. Rev Gaucha Enferm 2022;43:
e20210033.

34. Latina D, Stattin H. Adolescents who self-harm: the patterns in
their interpersonal and psychosocial difficulties. J Res Adolesc
2018;28:824e38.
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