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Associations of coping styles with
nonsuicidal self-injury in adolescents:
do they vary with gender and adverse
childhood experiences?

1. Introduction

Nonsuicidal self-injury (NSSI) behaviour is an act of deliberate, self-inflicted
damage of body tissues without suicidal intent and for purposes not socially or
culturally sanctioned (International Society for the Study of Self-Injury, 2018). It is one
of the strongest predictors of completed suicide (Grandclerc et al., 2016; International
Society for the Study of Self-injury, 2018) and the Diagnostic and Statistical Manual of
Mental Disorders (5th edition) takes NSSI as a “condition for further study” (American
Psychiatric Association, 2013). The data show that NSSI is prevalent among
adolescents across the globe (Muehlenkamp et al., 2012), present in approximately 24.9%
of the middle school students in China (Wan et al., 2015) and about 17.59% of
adolescents in the United States (Monto et al., 2018). Also, 25-35% of adolescents from
German schools have been found to have manifested at least one episode of nonsuicidal
self-injury (Plener et al., 2018). Identifying protective or risk factors for NSSI will help

develop effective prevention and early intervention for NSSI.

There is an increasing body of research interested in the impact of coping styles on
NSSI (Castro and Kirchner, 2018; Lin et al., 2017; Trepal et al., 2015). The coping

styles consist of positive (PC) and negative (NC) components. PC includes approach



coping style, problem-focused coping style, and seeking support coping style, while
NC includes emotion-focused coping style and avoidant coping style. Recent studies
have shown the association between NC and increased risk of NSSI (Castro and
Kirchner, 2018; Lin et al., 2017), but the correlation of PC with NSSI remains unclear
with inconsistent findings in previous studies (Lin et al., 2017; Trepal et al., 2015).
Further study is therefore needed to verify the relationship between PC and NSSI in

adolescents.

Adverse childhood experiences (ACEs) (such as physical abuse, sexual abuse,
emotional abuse, physical neglect, emotional neglect, and household dysfunction) are
common in adolescents all over the world (Laurin et al., 2018; United Nations
Children’s Fund, 2014). ACEs may sensitize individuals to adverse health responses
later in life (Rudolph and Flynn, 2007). There is a large body of literature demonstrating
significant effects of ACEs on coping style and NSSI (Liu et al., 2018; Runtz and
Schallow, 1997; Yilmaz et al., 2016). Some studies suggested that ACEs act as
triggering events to self-harm (O'Connor et al., 2012), creating a lifelong vulnerability
to stress (Colman and Garad, 2013). No study has yet investigated whether ACEs play
a role in the relationship between coping style and NSSI. Furthermore, as gender
differences have been observed in prevalence and impact of ACEs (Felitti et al., 1998;
Ullman and Filipas, 2005), the utilisation of coping style (Al-Bahrani et al., 2013) and
the presentation of NSSI (Bresin and Schoenleber, 2015), it is important to examine

gender differences in the effect of ACEs on the relationship of coping style with NSSI,



which may help reduce NSSI through focusing interventions particularly towards high

risk groups of adolescents.

In this paper, we examine a large-scale health survey data set to identify the
independent roles of PC and NC in increasing NSSI in girls and boys, investigate the
effect of ACEs on these relationships and ascertain the existence of any apparent gender

difference in the effect.

2. Methods
2.1. Sample and procedures

The study population was derived from a health survey involving adolescents from
junior and senior middle schools located in two cities in China (Zhengzhou in Henan
province, Guiyang in Guizhou province). The survey was conducted from November
2013 to January 2014. Eight schools (four rural and four urban) were selected randomly
from each city, all of which were general junior and senior schools. As one school
combined with junior and senior schools, the other 15 schools were selected for
inclusion in the survey. A total of 10,100 school adolescents from grades 7-12, with an
age range of 11 to 19 years, were recruited to participate in the study and asked to
complete an anonymous questionnaire. Informed consent was sought from
parents/guardians of the students with 1.96% of the recruited participants or their
parents/guardians opting out of the study. The design and data collection procedures

were approved by the Ethics Committee of Anhui Medical University (2012534).



2.2. Data collection

2.2.1. Demographic and control variables

Demographic characteristics and conditions known or considered to be correlates of
NSSI were measured (Lin et al., 2017; Wan et al., 2015), including age, gender (boys
or girls), only child (yes or no), urban/rurality, parents’ education level (less than junior
middle school, junior middle school, senior middle school, college or more), and
perceived economic status of the family (poor, moderate, or good).

As psychological symptoms are very important factors, correlated with coping style
and NSSI, psychological symptoms, including emotional symptoms, conduct
symptoms and social adaptation symptoms, were evaluated using the psychological
domain of the *“Multidimensional Sub-health Questionnaire of Adolescents’ (Tao et al.,
2008) (Cronbach’s o =0.954 in present study) and were included as confounders in the

final model.
2.2.2. Trait coping style

The Trait Coping Style Questionnaire (Jiang and Zhu, 1999) was used to assess
participants’ style of coping when confronted with life events. The questionnaire has
two sub-scales: negative coping and positive coping. Positive coping refers to
individuals who, when faced with a problem, tend to deal with it in a positive way and
are able to quickly forget unpleasant aspects (including problem-oriented coping,
adaptive coping strategies, etc, e.g., “Can forget the unpleasantness as soon as possible’,
‘Adapts quickly to difficulties and pains’, ‘Usually resolve embarrassing situations with
humor’). Negative coping refers to the tendency to use negative coping methods to deal

with problems and vent frustrations to other people, which makes it easier to ignore



unpleasant thoughts (including emotion-oriented coping, avoidant coping, etc, e.g.,
“Trapped in memories of events without getting rid of’, ‘Get angry with others and often
get angry’, ‘Unpleasant things can easily cause mood swings’). Each sub-scale has 10
items, rated from 1 to 5, with higher scores indicating greater intensity of the related
coping style. In the present study, the Cronbach’s o values for PC, NC and trait coping
styles were 0.818, 0.831 and 0.815, respectively. Based on the total scores of each
participant, we divided participants into three groups according to the tertiles of the
scores (from low to high score,from the distribution of the sample); in the analysis, high
PC was used as the subscale’s reference point and low NC was used as that subscale’s

reference point to aid interpretation of the findings.

2.2.3. Nonsuicidal self-injury behaviour

All participants received a screening question for NSSI, namely, “In the past 12
months, have you ever harmed yourself in a way that was deliberate, but not intended
to take your life?”” A list of eight NSSI methods was then presented as follows: (1) hit
yourself; (2) pulled your own hair; (3) banged your head or fist against something; (4)
pinched or scratched yourself; (5) bitten yourself; (6) cut or pierced yourself; (7)
burned yourself; (8) Have you ever done some other things with the intention of hurting
yourself (Wan et al., 2015). The behaviors, such as body modification, body piercing or
tattooing, which were socially or culturally sanctioned, were not considered forms of
NSSI. Participants who reported having engaged in one or more NSSI acts were
considered to be a member of the NSSI group. The internal consistency reliability of

NSSI was 0.759 in the present study.



2.2.4. Adverse childhood experiences

Adverse childhood experiences (ACEs) were defined as having experienced child
abuse, neglect and/or household dysfunction. Child abuse and neglect were evaluated
using the Child Trauma Questionnaire (CTQ) (Bernstein et al., 1997), a widely used
28-item measure that assesses 5 different forms of childhood trauma (physical abuse,
sexual abuse, emotional abuse, physical neglect and emotional neglect). The CTQ was
translated and validated in Chinese (Zhao et al., 2005). The participants were asked
about their abusive childhood experiences before age 16. Responses ranged from ‘never
true,” ‘rarely true,” “‘sometimes true,” ‘often true,’ or ‘very often true.” Respondents were
defined as “exposed to a category” if they responded ‘very often,” ‘often,” or
‘sometimes,’ to any item in that category.

Household dysfunction questions were derived from the version of Centres for
Disease Control (CDC) and Kaiser Permanente Adverse Childhood Experiences Study
in America (Rose et al., 2014). Household dysfunction was assessed through
endorsement of the following experiences: (1) the divorce/separation of a parent; (2) a
parent serving time in jail; (3) witnessed domestic violence; (4) lived with someone
who was mentally ill or suicidal; or (5) lived with someone with alcohol or drug
problem. Respondents were defined as having been exposed to household dysfunction
if they responded ‘Yes’ to any item.

In the present study, the Cronbach’s alpha coefficient for the child abuse and neglect,
household dysfunction and ACEs scale were 0.75, 0.67 and 0.76, respectively.

Investigators of the study created a total ACEs score similar to the ACEs identified in



the original ACE study (Felitti et al., 1998; Giovanelli et al., 2016; McLaughlin et al.,
2017). Due to the high inter-relatedness of various types of adverse childhood
experiences (all P< 0.01),“number of different types of ACEs” score was created by
summing the dichotomous ACEs items (range: 0 [unexposed] to 6 [exposed to physical
abuse, sexual abuse, emotional abuse, physical neglect, emotional neglect and
household dysfunction]). As each individual’s ACE scores were calculated as a proxy
for the severity of ACEs (Felitti et al., 1998; Giovanelli et al., 2016; McLaughlin et al.,
2017), the scores of ACEs were treated as none ACEs (0), low ACEs (1-2) and high

ACEs (>3) in the current study.

2.3. Statistical analysis

A total of 10,100 students from grades 7-12 were recruited for participation in the
study. Of them, 396 (3.96%) were excluded from the study because of (1) absence from
school on the day of the survey or were unwilling to respond to the questionnaire, and
(2) returning questionnaires containing high levels of missing data or obviously
fictitious or inconsistent responses. Thus, the data from 9,704 participants were
analyzed. The flow diagram presenting the selection of study participants is shown in
Fig.1.

Chi-squared test for categorical variables and one-way analysis of variance for
continuous variables were used to assess the differences by NSSI. We used binomial
logistic regression models to examine the associations of NSSI with PC and NC and
adjusted for confounding variables. Adjusted logistic regression was then fitted to

identify determinants of NSSI as the level of PC and NC by ACEs groups and gender.



We tested whether there was any differences in the relationship between ACEs,
PC/NC and NSSI in terms of gender and learning phase, We calculated a ratio of two
odds ratios (RORs) (Altman and Bland, 2003). All analyses were conducted with SPSS

software, version 16.0 (SPSS Inc., Chicago, IL).

3. Results

3.1. Characteristics of participants by NSSI

Of 9704 students, the mean age was 15.59 years (SD=1.80), with a range of 11 to 19
years, and 5,104 (52.60%) were girls. 3,740 (38.54%) reported having at least one NSSI
in the past 12 months. The characteristics of participants are shown in Table 1. The
adolescents with NSSI were more likely to be younger and male, to have higher (college
or more) or lower (less than junior middle school) parents’ education level and lower
family economic status, more psychological symptoms, higher ACEs, lower scores of

PC and higher NC.

3.2. Association of NSSI with coping styles

There was a gradient association of PC and NC with NSSI (Table DS (Data
supplement) 1). Adolescents with low PC had a higher risk of NSSI; after adjustment
for age, gender, school, parents’ education level, family economic status and
psychological symptoms, the OR for adolescents with low level PC versus high level
PC was 1.29, 95%CI 1.16-1.44, p <0.001. An increased risk of NSSI was also observed
in adolescents with high NC (ORadj 1.92, 1.71-2.16, p <0.001 in moderate level NC
versus low level NC; ORadj 3.18, 2.81-3.60, p <0.001 in high level NC versus low level

NC).With further adjustment for ACEs, the gradient associations remained, and the
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matched figures for PC at low level were 1.22(1.09-1.36), p =0.735, and for NC at
moderate level and high level were 1.87(1.67-2.10), p <0.001 and 2.96(2.61-3.35), p
<0.001 respectively. In the models, when we tested the interaction effects between
ACEs and PC (or NC) on NSSI, no significant difference was detected (ACEs with PC,

p =0.402 and ACEs with NC, p =0.735).

3.3. Association of NSSI with coping styles in girls and boys

Analysing data for girls and boys separately, we found that the higher risk of NSSI
in girls was up-regulated with low level PC [(1.29, 1.10-1.52), p =0.002]. However, it
was not the case for boys [(1.12, 0.96-1.32), p =0.158] after further adjustment for
ACEs. Higher NC was associated with increased risk of NSSI in both girls and boys
(Table 2). In adolescents with NC at high level, girls ran a higher risk of NSSI than boys
did (RORs was 1.66, 1.29-2.16, p<0.05). There were no significant RORs for other ORs

between girls and boys (Table 2).

3.4. Association of NSSI with coping style and ACEs in girls and boys

Table 3 shows stratified data analysis by ACEs groups. A significant association of
NSSI with PC was only seen in adolescents with >3 ACEs (ORadj 1.33, 1.13-1.58, p
=0.001 at low level PC vs high level PC), but the risk of NSSI significantly increased
with NC across the ACEs group (all p<0.001). The relationship between NC and NSSI
appeared stronger in adolescents with lower ACEs (Table 3). Table 4 shows the
association of NSSI with PC across ACEs groups of 0, 1-2 and >3 between girls and
boys. It was observed that the significant association of NSSI with PC was for the
highest ACEs in girls only (ORad]j1.45, 1.14-1.84, p =0.003). However, in examining

the link of NSSI with NC (Table 5) we found that moderate level and high level NC
11



were correlated with significantly increased risk of NSSI across three ACEs groups in
both girls and boys. There were no significant differences in these ORs between girls
and boys, except for the association between NSSI and NC in girls who had 1-2 ACEs
being stronger than their male counterparts (ROR was 1.61, 1.13-2.29 at moderate level
NC; ROR was 2.11, 1.43-3.10 at high level NC; all p<0.05). There were no interaction
effects between ACEs and PC (in girls, p =0.367 and in boys, p =0.869), and between

ACEs and NC (in girls, p =0.368 and in boys, p =0.656) on NSSI.

3.5. Association of NSSI with coping style and ACEs in junior and senior middle school

students

Tab. DS3 shows the association of NSSI with PC across ACEs groups of 0, 1-2 and
>3 in junior and senior middle school students. It was observed that the significant
association of NSSI with PC was for the highest ACEs in junior middle school students
only (adj OR 1.49, 1.19-1.87, p=0.001). However, in analysing the relationship of NSSI
with NC (Tab. DS4), we found that moderate level and high level NC were significantly
correlated with increased risk of NSSI across three ACEs groups in both junior and
senior middle school students. There were no significant differences in these ORs
between junior and senior middle school students, except for the association between
NSSI and NC in junior middle school students who had highest ACEs being stronger
than their senior middle school counterparts (ROR was 1.48, 1.01-2.17, p=0.047).
There were no interaction effects between ACEs and PC (in junior middle school
students, p =0.510 and in senior middle school students, p =0.735), and between ACEs
and NC (in junior middle school students, p =0.974 and in senior middle school students,

p =0.517) on NSSI.

12



4. Discussion

The present study draws upon data from a large-school survey in China to investigate
the relationship of NSSI with positive and negative coping styles in girls and in boys,
and its variation with the levels of ACEs. Our data reveal that participants with a high
level of NC may have a higher risk of NSSI in both genders, regardless of exposure to
ACEs, and generally girls are more likely to engage in NSSI when exposed to the
highest level of NC than boys. However, the significant relationship of low PC and

NSSI is only in girls exposed to multiple ACEs.

Several findings (Castro and Kirchner, 2018; Guerreiro, 2013; Lin et al., 2017) have
indicated that individuals with high NC have a significantly higher odds of engaging in
NSSI, which is consistent with the present study. In Chilean adolescents, Castro et al
(Castro and Kirchner, 2018) found that those who presented with an avoidant coping
style were three times more likely to engage in NSSI than those who presented with an
approach coping style. A senior high schools survey (Lin et al., 2017) in Taiwan found
that maladaptive coping strategies (including avoidance and emotional coping style)
should be considered as an important risk factor of NSSI. However, previous studies
showed inconsistent findings of the relationships between PC and NSSI (Lin et al., 2017,
Trepal et al., 2017). Lin et al. (2017) found a non-significant relationship between PC
(e.g. seeking social support) and NSSI. But a study of freshman students at two
universities in USA showed that adolescents who had NSSI were more likely to use

adaptive coping strategies (which consists of active, planning, instrumental support,
13



positive reframe, humor, acceptance, religion, and emotional support) than those who
did not (Trepal et al., 2017). Our findings of a vulnerability among girls especially those
with the lowest PC and the highest NC are consistent with those in previous studies
(Breton et al., 2015; Kirchner et al., 2017). Kirchner et al. (2017) revealed that the use
of specific coping strategies (such as logical analysis, cognitive avoidance, acceptance-
resignation) differentiates between adolescents with presence/absence of NSSI,
especially in the case of girls. The results indicated that interventions that increase PC

and decrease NC may help to protect against NSSI, especially among girls.

Our study extended current knowledge by demonstrating the relationship between
PC and NSSI in adolescents with exposure to high numbers of adverse events only.
Some previous studies highlighted that those with childhood adversity were more
sensitive to life stressors than their counterparts without history of trauma (Cristobal-
Narvaez et al., 2016; McLaughlin et al., 2010). One study (Cristobal-Narvéez et al.,
2016) of undergraduate students showed that social stressors increased the risk of
psychotic-like and/or paranoid symptoms in those exposed to high childhood
interpersonal adversities, but not in low adversities. McLaughlin et al. (2010) also
showed that stress sensitization was most evident among individuals with high (>3)
childhood adversities. A study of 4th — 8th graders in the United States showed that a
history of childhood adversity amplified the adverse effect of recent interpersonal stress
in prepubertal girls, such that heightened depression occurred only in prepubertal girls
exposed to high levels of adversity and severe recent stress (Rudolph and Flynn, 2007).

However, a web-based survey indicated that across a range of exposures to ACEs,
14



greater cognitive and affective mindfulness was associated with fewer health conditions,
better health behavior and health-related quality of life, and ACEs were not found to be
a moderator (Whitaker et al., 2014), which is consistent with the results of our study
that NC was significantly associatedd with NSSI across the ACEs group. Thus, more
studies are needed to understand whether and how exposure to ACEs impacts the nature

of the relationship between cumulative risk and outcomes.

The current study further showed that girls with 1-2 ACEs had higher risk of NSSI
than their male counterparts, which is in line with a study in young people (mean age
11.7 years) suggesting that childhood adversity lowered the threshold of stress
reactivity in pubertal girls but not in pubertal boys (Rudolph and Flynn, 2007). In China,
the genders have different role expectations. Compared to females, males are expected
to undertake more responsibilities and pressure from family and society (Cui et al.,
2016). Therefore, boys tend to have more experience and strategies than girls in dealing
with stressful events, such as ACEs, which is markedly related to NSSI. But a national
study revealed that high levels of childhood adversity represented a general diathesis
for multiple types of psychopathology following social stressors in both males and
females (McLaughlin et al., 2010). Further studies on the interaction effects between
exposure to ACEs, coping style and gender on NSSI will be in need to further elucidate

on the complex interaction.

Strengths and limitation of the study

The main contribution, beyond the intrinsic importance of studying coping style in

relation to NSSI in adolescents, lies in what it reveals about the effect of ACEs on the

15



relationships between coping styles and NSSI and a gender sensitive effect. The large
sample from urban and rural areas has provided enough statistical power to examine
the effects of exposure to multiple ACEs exposure and gender differences, with
multivariate adjustment analysis. However, several limitations should be considered
when interpreting these results. Firstly, the data used in our study were cross-sectional
and thus caution is required in implying a causal relationship of coping styles with
NSSI. However, previous cohort studies (Andrews et al., 2014; Santos et al., 2009)
showed an increased risk of NSSI due to high NC, which was similar to our findings.
The next drawback lies in the inevitable exclusion of absentees on the day of
participation in the traditional school environment, since a few adolescents did not
attend or drop out of school. This is notable because exposure to multiple ACEs, low
PC, high NC and high NSSI could be more prevalent in those individuals. Any bias
from them may attenuate our findings of the association between coping styles and
NSSI towards the null hypothesis. We acknowledge that the study population were from
adolescents in two cities in China, and caution should be exercised in generalising the

findings to the whole adolescent population of China.

5. Conclusion
In China, the increased risk of NSSI is associated with high NC in both girls and
boys across all levels of exposure to ACEs, while it is markedly associated with low PC

in girls with high exposure to ACEs only. The results could help us identify adolescents

16



who are most at risk of NSSI accurately. These findings have implications for the way
in which ACEs and coping style may be incorporated into prevention and intervention
programs to prevent NSSI in adolescents. Possible psychological interventions could
be aimed at developing more PC strategies in girls with exposure to multiple ACEs, and
reducing NC strategies in both genders to prevent NSSI. For both boy and girl ACEs
survivors, cognitive therapy may be useful for modifying negative coping style. Since
cognitive therapy involves systematic testing of the accuracy of faulty attributions,
searching for evidence to dispute and therefore modify them (Beck et al., 1979), the
effectiveness of cognitive therapy in generally improving coping strategies has been

always highlighted in some research (Lantheaume et al., 2019; Wright et al., 2019).
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Tab.1 Characteristics of participants by NSSI, n(%o): 15 schools study, China

Variables Total No NSSI NSSI p-value
Age (mean, SD) 15.59(1.80) 15.67(1.78) 15.47(1.81) <.001
Gender
boy 4600(47.40) 2754(59.87) 1846(40.13) .002
girl 5104(52.60) 3210(62.89) 1894(37.11)
Urban/rurality
urban 4049(41.73) 3457(61.13) 2198(38.87) 443
rural 5655(58.27) 2507(61.92) 1542(38.08)
Only child
yes 2999(30.90) 1807(60.25) 1192(39.75) 103
no 6705(69.10) 4157(62.00) 2548(38.00)
Father’s education level
less than junior middle school 2256(23.25) 1296(57.45) 960(42.55) <.001
junior middle school 3802(39.18) 2408(63.34) 1394(36.66)
senior middle school 2107(21.71) 1320(62.65) 787(37.35)
college or more 1539(15.86) 940(61.08) 599(38.92)
Mother’s education level
less than junior middle school 3096(31.90) 1794(57.95) 1302(42.05) <.001
junior middle school 3478(35.84) 2217(63.74) 1261(36.26)
senior middle school 1888(19.46) 1209(64.04) 679(35.96)
college or more 1242(12.80) 744(59.90) 498(40.10)
Economic status of family
poor 1777(18.31) 1000(56.27) 777(43.73) <.001
moderate 6638(68.41) 4170(62.82) 2468(37.18)
good 1289(13.28) 794(61.60) 495(38.40)
Psychological symptoms
(tertile score)
low 4240(43.69) 3152(74.34) 1088(25.66) <.001
moderate 2338(24.09) 1431(61.21) 907(38.79)
high 3126(32.22) 1381(44.18) 1745(55.82)
ACEs (score)
0 1243(12.81) 968(77.88) 275(22.12) <.001
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1-2
>3
PC (tertile score)
low
moderate
high
NC (tertile score)
low
moderate

high

4385(45.19)
4076(42.00)

3300(34.01)
3221(33.19)

3183(32.80)

3200(32.98)
3443(35.48)

3061(31.54)

2885(65.79)
2111(51.79)

1884(57.09)
1978(61.41)

2102(66.04)

2428(75.88)
2126(61.75)

1410(46.06)

1500(34.21)
1965(48.21)

1416(42.91)
1243(38.59)

1081(33.96)

772(24.12)
1317(38.25)

1651(53.94)

<.001

<.001

Abbreviations: NSSI=non-suicidal self-injury; ACEs=Adverse childhood experiences;PC=positive

coping style; NC=negative coping style;
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Tab 2. Number, % and adjusted OR of NSSI by level of coping style in girls and boys: 15
schools study, China

NSSI, n(%) Adjusted analysis 2 Adjusted analysis °
Variables
No Yes p -Value OR(95%CI) p -Value OR(95%CI) p -Value
PC (tertile
score)
Girls
low 953(57.07) 717(42.93) <.001 1.37(1.17-1.61) <.001 1.29(1.10-1.52) 0.002
moderate 1093(63.11) 639(36.89) 1.08(0.92-1.36) 0.349 1.07(0.91-1.25) 0.414
high 1164(68.39) 538(31.61) 1.00 1.00
Boys
low 931(57.12) 699(42.88) 0.002 1.19(1.01-1.39) 0.036 1.12(0.96-1.32) 0.158
moderate 885(59.44) 604(40.56) 1.05(0.89-1.23) 0.575 1.04(0.89-1.22) 0.633
high 938(63.34) 543(36.66) 1.00 1.00
NC (tertile
score)
Girls
low 1074(81.67) 241(18.33) <.001 1.00 1.00
moderate 1284(65.71) 670(34.29) 2.23(1.86-2.67) <.001 2.16(1.80-2.59) <.001
high 852(46.43) 983(53.57) 4.19(3.46-5.08) <.001 3.86(3.18-4.67) <.001
Boys
low 1354(71.83) 531(28.17) <.001 1.00 1.00
moderate 842(56.55) 647(43.45) 1.77(1.52-2.07) <.001 1.72(1.48-2.01) <.001
high 558(45.51) 668(54.49) 2.47(2.08-2.92) <.001 2.32(1.96-2.76) <.001

style;

Abbreviations: NSSI=non-suicidal self-injury; PC=positive coping style; NC=negative coping

@ Adjusted for gender, age, school, parents’ education level, economic status of family,

psychological symptoms, PC, NC

b Adjusted for gender, age, school, parents’ education level, economic status of family,

psychological symptoms, ACEs, PC, N
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Tab.3 Number, % and adjusted OR of NSSI by coping style and ACEs: 15 schools study, China

ACEs (0) ACEs (1-2) ACEs (=3)
Variables
N (%) OR (95%Cl) p n(%) OR(95%Cl)? p n(%) OR(95%Cl)? p
PC (tertile
score)
low 57(22.98) 1.10(0.74-1.64) 0.651 479(35.69) 1.14(0.96-1.35) 0.145 880(51.46) 1.33(1.13-1.58) 0.001
moderate  109(24.55) 1.17(0.84-1.64) 0.344 534(35.65) 1.05(0.89-1.23) 0.578 600(46.91) 1.07(0.89-1.27) 0.481
high 109(19.78) 1.00 487(31.52) 1.00 485(44.62) 1.00
NC (tertile
score)
low 75(13.79) 1.00 344(21.97) 1.00 353(32.39) 1.00
moderate  112(24.45) 2.03(1.42-2.91) <.001 558(34.59) 1.84(1.55-2.19) <.001 647(47.16) 1.85(1.55-2.22) <.001
high 88(36.51) 3.42(2.25-5.18) <.001 598(49.59) 3.07(2.55-3.71) <.001 965(59.79) 2.81(2.33-3.38) <.001

Abbreviations: NSSl=non-suicidal self-injury; ACEs=Adverse childhood experiences; PC=positive coping style; NC=negative coping style;

2 Adjusted for age, school, parents’ education level, economic status of family, psychological symptoms, PC and NC
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Tab.4 Number, % and adjusted OR of NSSI in positive coping style across ACEs in girls and boys: 15 schools study, China

Positive ACEs (0) ACEs (1-2) ACEs (>3)

cop(Jti;?tiSIZyle n(%) OR(95%CI) p-Value n(%) OR(95%CI)? p -Value n(%) OR(95%CI)*  p-Value
score)

Girls
low 28(18.42) 0.79(0.45-1.40) 0.422 239(35.57) 1.25(0.98-1.59) 0.077 450(53.19) 1.45(1.14-1.84) 0.003
moderate 49(19.60) 0.96(0.59-1.55) 0.852 286(35.09) 1.11(0.88-1.39) 0.383 304(45.58) 1.05(0.82-1.35) 0.696
high 56(17.83) 1.00 242(29.05) 1.00 240(43.24) 1.00

Boys
low 29(30.21) 1.55(0.85-2.85) 0.156 240(35.82) 1.01(0.79-1.29) 0.931 430(49.77) 1.21(0.95-1.54) 0.127
moderate 60(30.93) 1.33(0.82-2.16) 0.256 248(36.31) 0.97(0.77-1.23) 0.793 296(48.37) 1.07(0.83-1.38) 0.606
high 53(22.36) 1.00 245(34.41) 1.00 245(46.05) 1.00

Abbreviations: NSSI=non-suicidal self-injury; ACEs=Adverse childhood experiences; PC=positive coping style; NC=negative coping style;

2 Adjusted for age, school, parents’ education level, economic status of family, psychological symptoms, PC and NC
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Tab.5 Number, % and adjusted OR of NSSI in negative coping style across ACEs between girls and boys: 15 schools study, China

Negative ACEs (0) ACEs (1-2) ACEs (>3)
cop(JtiZStisIZyle n(%) OR(95%CI) p-Value n(%) OR(95%CI)? p -Value n(%) OR(95%CI)*  p-Value
score)
Girls
low 32(11.94) 1.00 102(15.62) 1.00 107(27.16) 1.00
moderate 48(16.55) 1.39(0.82-2.37) 0.230 302(32.06) 2.48(1.90-3.24) <.001 320(44.32) 2.06(1.54-2.74) <.001
high 53(33.54) 3.80(2.06-7.01) <.001 363(50.07) 4.61(3.46-6.13) <.001 567(59.56) 3.40(2.54-4.56) <.001
Boys
low 43(15.58) 1.00 242(26.51) 1.00 246(35.34) 1.00
moderate 64(38.10) 2.87(1.75-4.70) <.001 256(38.15) 1.54(1.22-1.94) <.001 327(50.31) 1.73(1.36-2.19) <.001
high 35(42.17) 3.13(1.71-5.72) <.001 235(48.86) 2.19(1.69-2.84) <.001 398(60.12) 2.39(1.86-3.07) <.001

Abbreviations: NSSI=non-suicidal self-injury; ACEs=Adverse childhood experiences; PC=positive coping style; NC=negative coping style;

2 Adjusted for age, school, parents’ education level, economic status of family, psychological symptoms, PC and NC
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Two cities were selected

8 schools (rural/ urban, junior/
senior, general) were selected
from each city

Fig.1 The flow diagram presenting the selection of study participants

15 schools were selected in
the survey (1 school in
Guiyang is high school )

In each school, 4-6 classes
stratified by grade were
selected by random

235classes were selected (126
junior school classes and 109
senior school classes)

10,100 students were recruited
to participate in the study

9,704 students included for
analysis

396 (3.92%) were excluded:
198 (1.96%) were absence
from school or unwilling to
respond to the questionnaire;
198 (1.96%) were high levels
of missing data or obviously

Tab. DS1

CAssociatiom of NSStwithrPCan

I NC: 15 schools study, China
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Adjusted analysis 2 Adjusted analysis °

Variables
OR(95%CI) p -Value OR(95%CI) p -Value

PC (tertile score)

low 1.29(1.16-1.44) <.001 1.22(1.09-1.36) 0.001

moderate 1.07(0.96-1.20) 0.228 1.06(0.95-1.19) 0.288

high 1.00 1.00
NC (tertile score)

low 1.00 1.00

moderate 1.92(1.71-2.16) <.001 1.87(1.67-2.10) <.001

high 3.18(2.81-3.60) <.001 2.96(2.61-3.35) <.001

Abbreviations: NSSI=non-suicidal self-injury; PC=positive coping style; NC=negative coping style;
2 Adjusted for age, gender, school, parents’ education level, economic status of family, psychological symptoms, PC, NC

b Adjusted for age, gender, school, parents’ education level, economic status of family, psychological symptoms, adverse childhood experiences, PC, NC
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Tab. DS2. The prevalence of coping style level by score of ACEs, n(%6)

PC NC
ACEs P-value P-value
low moderate high low moderate high
0 248(19.95)  444(35.72) 551(44.33) <0.001 544(43.76)  458(36.85)  241(19.39) <0.001
1-2 1342(30.60) 1498(34.16) 1545(35.24) 1566(35.71) 1613(36.79) 1206(27.50)
>3 1710(41.95) 1279(31.38) 1087(26.67) 1090(26.74) 1372(33.66) 1614(39.60)
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Tab. DS3 Number, % and adjusted OR of NSSI in positive coping style across ACEs in junior and senior middle school students: 15 schools

study, China

Positive ACEs (0) ACEs (1-2) ACEs (>3)

copingstyle 1 (g¢) OR(95%CI)  p-Value n(%) OR(95%CI)?  p -Value n(%) OR(95%CI)?  p -Value
Junior

low 35(25.00) 1.15(0.67-1.98) 610 299(37.19) 1.11(0.89-1.40) 347 571(53.97) 1.49(1.19-1.87) 001
moderate  47(26.26) 1.24(0.75-2.03) 403 268(36.07) 0.93(0.74-1.17) 531 316(48.54) 1.01(0.79-1.29) 925
high 54(21.86) 1.00 260(35.82) 1.00 282(47.64) 1.00
Senior

low 22(20.37) 0.96(0.52-1.77) 885  180(33.64) 1.12(0.87-1.46) 386  309(47.39) 1.17(0.91-1.51) 228
moderate  62(23.40) 1.09(0.69-1.71) 720 266(35.23) 1.19(0.94-1.50) 141 284(45.22) 1.14(0.89-1.48) 304
high 55(18.09) 1.00 218(27.46) 1.00 203(41.01) 1.00

Abbreviations: NSSI=non-suicidal self-injury; ACEs=Adverse childhood experiences; PC=positive coping style; NC=negative coping style;

The group of low, moderate and high was defined by its tertile score.? Adjusted for school, parents’ education level, economic status of family,

psychological symptoms, PC and NC
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Tab. DS4. Number, % and adjusted OR of NSSI in negative coping style across ACEs in junior and senior middle school students: 15 schools

study, China

Negative ACEs (0) ACEs (1-2) ACEs (>3)

coping style n(%) OR(95%CI)  p-Value n(%) OR(95%CI)?  p-Value n(%) OR(95%CI)*  p-Value
Junior

low 49(16.55) 1.00 235(23.64) 1.00 256(34.04) 1.00

moderate  52(28.41) 1.89(1.16-3.07) 010 309(39.36) 1.93(1.55-2.40)  <.001 391(51.25) 1.94(1.55-2.42) <.001
high 35(40.23) 2.66(1.47-4.82) <.001 292(55.94) 3.59(2.79-4.61)  <.001 522(64.41) 3.34(2.63-4.26) <.001
Senior

low 26(10.48) 1.00 109(19.06) 1.00 97(28.70) 1.00

moderate  60(21.82) 2.42(1.41-4.17) .001 249(30.07) 1.63(1.24-2.14) <.001 256(42.04) 1.68(1.23-2.28) .001
high 53(34.42) 4.77(2.56-8.90) <.001 306(44.74) 2.49(1.87-3.32) <.001 443(53.50) 2.26(1.67-3.05) <.001

Abbreviations: NSSI=non-suicidal self-injury; ACEs=Adverse childhood experiences;

The group of low, moderate and high was defined by its tertile score.

2 Adjusted for school, parents’ education level, economic status of family, psychological symptoms, PC and NC
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