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Background
There is little investigation on the interaction effects of adverse
childhood experiences (ACEs) and social support on non-suicidal
self-injury (NSSI), suicidal ideation and suicide attempt in com-
munity adolescent populations, or gender differences in these
effects.

Aims
To examine the individual and interaction effects of ACEs and
social support on NSSI, suicidal ideation and suicide attempt in
adolescents, and explore gender differences.

Method
A school-based health survey was conducted in three provinces
in China between 2013–2014. A total of 14 820 students aged
10–20 years completed standard questionnaires, to record
details of ACEs, social support, NSSI, suicidal ideation and suicide
attempt.

Results
Of included participants, 89.4% reported one ormore category of
ACEs. The 12-month prevalence of NSSI, suicidal ideation and
suicide attempt was 26.1%, 17.5% and 4.4%, respectively; all
were significantly associated with increased ACEs and lower
social support. The multiple adjusted odds ratio of NSSI in low
versus high social support was 2.27 (95% CI 1.85–2.67) for girls

and 1.81 (95% CI 1.53–2.14) for boys, and their ratio (Ratio of two
odds ratios, ROR) was 1.25 (P = 0.037). Girls with high ACEs
scores (5–6) and moderate or low social support also had a
higher risk of suicide attempt than boys (RORs: 2.34, 1.84 and
2.02, respectively; all P < 0.05).

Conclusions
ACEs and low social support are associated with increased risk
of NSSI and suicidality in Chinese adolescents. Strategies to
improve social support, particularly among female adolescents
with a high number of ACEs, should be an integral component of
targeted mental health interventions.
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Non-suicidal self-injury (NSSI), suicidal ideation and suicide
attempt are major public health problems in adolescents world-
wide,1,2 and they represent some of the strongest and most consist-
ent predictors of future suicidal behaviour across both in-patient
and general populations.1,3 To sustain improvements in manage-
ment and prevention initiatives, research continues to strive to
better comprehend the complex interplay between many of the
recognised psychosocial risk factors. Thus far, a substantial body
of research has demonstrated significant independent effects
between adverse childhood experiences (ACEs) and social support
on self-injurious behaviour (SIB) and suicidality.4,5 Yet current
knowledge surrounding these relationships is predominantly
derived from Western countries and from adult or clinical popula-
tions,4,5 with only a few studies undertaken in community adoles-
cent populations in China.2,6 There is also little research on the
interaction effects between ACEs and social support on NSSI, sui-
cidal ideation and suicide attempt in adolescents, despite ACEs
and social support being highly correlated.7 Finally, despite evidence
differentiating boys and girls in terms of the prevalence and effects
of different ACEs,8 the perceptions and utilisation of social support9

and the presentation of NSSI, suicidal ideation and suicide attempt,1

few studies have been undertaken to examine gender differences in
the interaction between ACEs and social support on NSSI, suicidal
ideation and suicide attempt. This is particularly important in non-
Western populations where there is a dearth of research despite the
cultural context in China, which continues to demonstrate inherent
gender discrimination.10,11 Therefore, our study first sought to

investigate the independent effects of ACEs and social support on
NSSI, suicidal ideation and suicide attempt in Chinese community
adolescents; second, sought to examine the interaction effects
between ACEs and social support on NSSI, suicidal ideation and
suicide attempt and third, sought to ascertain whether there are
any apparent gender differences in either independent or inter-
action effects for these relationships.

Method

Study sample and procedures

Three provinces, namely Anhui, Henan and Guizhou, were chosen
as our study fields for data collection. These provinces are broadly
representative of the average population within China in terms of
economic development and demographic composition, and are
also where our adolescent health research network is located, thus
facilitating the data collection. In each province, one region
(Bengbu in Anhui province, Zhengzhou in Henan province and
Guiyang in Guizhou province) was randomly selected. In each
region, eight general junior and senior schools (four from rural
areas) were randomly chosen to recruit participants. As 4 schools
were combined junior and senior schools, only 20 schools were
selected for inclusion in the survey. In total, 15 278 students aged
10–20 years, from grades 7–12, were contacted for this health
survey and asked to complete an anonymous questionnaire.
Informed consent was sought from parents/guardians, and 1.5% of
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the recruited participants or their parents/guardians opted out of the
study. The design and data collection procedures were approved by
the Ethics Committee of Anhui Medical University (2012534). The
survey was conducted from November 2013 to January 2014.

Measurement of sociodemographic profile,
psychological symptoms, ACEs and social support
Sociodemographic profile and psychological symptoms

Demographic data for each participant was recorded, including age,
gender (boys or girls), urban/rural residency, parents’ education level
(less than junior middle school, junior middle school, senior middle
school, college or more) and self-perceived economic status of the
family (poor, moderate or good). Psychological symptoms, including
emotional, behavioural and social adaptation symptoms, were
evaluated by the psychological domain of the Multidimensional
Sub-health Questionnaire of Adolescents12 (Cronbach’s α = 0.920 in
this study).

ACEs

ACEs were defined as having experienced childhood maltreatment
and/or household dysfunction. Childhood maltreatment was evalu-
ated by the Child Trauma Questionnaire (CTQ),13 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.14 The participants were asked about abusive childhood
experiences before 16 years of age. Responses ranged from ‘never
true’ to ‘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.
A Cronbach’s α coefficient of 0.737 was obtained for the CTQ in the
current study. Household dysfunction questions were derived from
the Centers for Disease Control and Kaiser Permanente Adverse
Childhood Experiences Study in the USA.8 Household dysfunction
was assessed through endorsement of the following experiences:
(a) the divorce/separation of parents, (b) a parent serving time in
jail, (c) having witnessed domestic violence, (d) having lived with
someone who was mentally ill or suicidal or (e) having lived with
someone with an alcohol or drug problem. Respondents were
classified as exposed to household dysfunction if they responded;
yes; to any item. The Cronbach’s α coefficient for the household
dysfunction questionnaire was 0.705 in the present study. Because of
the high interrelatedness of various types of ACEs (all P < 0.01), an
ordinal number of ACEs categories 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)) to investigate the
graded association of ACEs and both SIB and suicidality.8 The total
score was then converted into four categories of summed score
(0, 1–2, 3–4 and 5–6), with zero experiences selected as the referent
for analysis purposes.

Social support

Social support was assessed by the 17-item Adolescent Social
Support Scale,15 which includes three dimensions: objective
support, subjective support and support availability. Participants
reported whether an item from the scale was in ‘inconformity’,
‘little inconformity’, ‘uncertainty’, ‘little conformity’ or ‘conformity’.
The scale scores, with a possible range of 17–85 (low to high social
support), had a good internal consistency in the present study, with
a significant Cronbach’s α coefficient of 0.940. The total score was
divided into three levels (high, P75–P100; moderate, P25–P75; and
low, P0–P25) for analysis.

Measurements of NSSI, suicidal ideation and suicide
attempt
NSSI

All participants received a screening questionnaire for NSSI, asking
‘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 were specified: hit yourself, pulled your own hair,
banged your head or fist against something, pinched or scratched
yourself, bitten yourself, cut or pierced yourself and burned yourself.
Participants were then asked, ‘Have you ever done something with
the intention of hurting yourself other than what was presented?’.6

For those who confirmed that they had engaged in NSSI, the
frequency of NSSI was investigated. NSSI was dichotomised (fre-
quency of NSSI of three or more versus fewer than three as yes or
no, respectively) for analysis. The internal consistency reliability
of NSSI was 0.749 in the current study.

Suicidal ideation and suicide attempt

Suicidal ideation and suicide attempt refer to the ‘middle school
questionnaire’ of the 2013 Youth Risk Behaviour Surveillance
System in the USA.16 Suicidal ideation was defined as a ‘yes’ in
response to the question ‘Have you ever thought about killing your-
self in the past 12 months?’. Suicide attempt was defined as a ‘yes’ in
response to the question ‘Have you ever tried to kill yourself in the
past 12 months?’.

Statistical analysis

Of the 15 278 school adolescents recruited, 458 (3.0%) were excluded
from the study because of absence from school on the day of the
survey or unwillingness to respond to the questionnaire, or high
levels of missing data or obviously fictitious or inconsistent responses.
Thus, a total sample of 14 820 (97.0%) participants was analysed.

Sociodemographic data, ACEs, social support, NSSI, suicidal
ideation and suicide attempt were described in both the total popu-
lation and for boys and girls separately. Gender differences were
assessed with the χ2-test for categorical variables and one-way ana-
lysis of variance for continuous variables. Binomial logistic regres-
sion models were used to examine the associations of NSSI,
suicidal ideation and suicide attempt with ACEs and social
support individually, and then in combination. In the models,
adjustment was made for age, gender, regional area, school,
urban/rurality, mother’s education level, economic status of
family and psychological symptoms. In examining the association
of NSSI with ACEs and social support, we also used the thresholds
of NSSI score ≥1 and ≥5 for sensitivity analysis.

Gender differences in the associations were examined via two
odds ratios (Ratio of two odds ratios, RORs).17 All analyses were
conducted with SPSS software, Windows version 16.0 (SPSS Inc.,
Chicago, IL).

Results

Characteristics of participants

Of the 14 820 participants, the mean age was 15.4 years (s.d. 1.8),
and 50.2% were girls. Scores showed that 45.7% of the sample had
experienced childhood emotional abuse, 20.3% had experienced
physical abuse, 13.3% had experienced sexual abuse, 64.2% had
experienced physical neglect, 58.5% had experienced emotional
neglect and 42.5% had experienced household dysfunction; in
total, 89.4% had experienced one or more ACEs and 46.3% reported
three or more types of ACEs. Compared with boys, girls had signifi-
cantly more psychological symptoms, fewer ACEs and a higher level

ACEs and social support with self-injury behaviours

147



of social support (P < 0.001). Boys had significantly increased
exposure to physical and sexual abuse, physical and emotional
neglect, household dysfunction and NSSI (P < 0.001). Girls had sig-
nificantly greater exposure to emotional abuse, suicidal ideation and
suicide attempt (P < 0.001). The details of gender differences and
sociodemographic factors can be seen in Table 1.

Effect of ACEs and social support on NSSI, suicidal
ideation and suicide attempt, and gender difference

Table 2 shows the number and percentage of participants according
to NSSI category, among different levels of ACEs and social support.
There were significant trends toward increased NSSI with higher
ACEs and lower social support. Multiple adjusted odds ratios for
NSSI were significantly increased with higher ACEs and lower
social support (model 2 in Table 2). Even when ACEs and social
support were included in the model simultaneously, there were
main effects of ACEs score and level of social support on NSSI
(model 3 in Table 2). Using the thresholds of NSSI≥ 1 and
NSSI≥ 5 for separate data analysis, we found that the associations
of ACEs score and level of social support (Supplementary Table 1

available at https://doi.org/10.1192/bjp.2018.263) were similar to
those found with NSSI≥ 3 (Table 2).

Supplementary Table 2 shows data on suicidal ideation and
suicide attempt in relation to ACEs and social support. There
were significant trends toward increased suicidal ideation and
suicide attempt with higher ACEs and lower social support.
Multiple adjusted odds ratios for suicidal ideation and suicide
attempt were significantly increased with higher ACEs and lower
social support, respectively. When ACEs and social support were
put in the model simultaneously, the main effects of the ACEs
and social support on suicidal ideation and suicide attempt
remained, with the exception of social support on suicide attempt
in boys.

No gender differences were found in the independent effects of
ACEs or social support on NSSI, with the exception of the lowest
social support having a stronger effect in girls than in boys
(Table 3). In the data analysis for NSSI≥ 1 andNSSI≥ 5, gender dif-
ferences in ACEs score or social support on NSSI (Supplementary
Tables 3 and 4) were similar to those found with NSSI≥ 3
(Table 3), whereas the NSSI≥ 5 data showed a borderline signifi-
cance for the lowest social support having a stronger effect in girls
than in boys. There were no gender differences in the effects of

Table 1 Characteristics of participants by gender, data shown as n (%)

Variables Total Girl Boy P-value

Age (mean, s.d.) 15.44 (1.8) 15.46 (1.8) 15.41 (1.8) 0.112
Regional areas

Zhengzhou 5087 (34.3) 2605 (35.0) 2482 (33.6) <0.001
Guiyang 4617 (31.2) 2499 (33.6) 2118 (28.7)
Bengbu 5116 (34.5) 2339 (31.4) 2777 (37.6)

Urban/rurality
Urban 6125 (41.3) 3080 (41.4) 3045 (41.3) 0.897
Rural 8695 (58.7) 4363 (58.6) 4332 (58.7)

Father’s education level
College or more 2230 (15.0) 1129 (15.2) 1101 (14.9) 0.012
Senior middle school 3129 (21.1) 1529 (20.5) 1600 (21.7)
Junior middle school 6039 (40.7) 2988 (40.1) 3051 (41.4)
Less than junior middle school 3422 (23.1) 1797 (24.1) 1625 (22.0)

Mother’s education level
College or more 1706 (11.5) 835 (11.2) 871 (11.8) 0.277
Senior middle school 2826 (19.1) 1413 (19.0) 1413 (19.2)
Junior middle school 5369 (36.2) 2672 (35.9) 2697 (36.6)
Less than junior middle school 4919 (33.2) 2523 (33.9) 2396 (32.5)

Economic status of family
Good 1841 (12.4) 845 (11.4) 996 (13.5) <0.001
Moderate 10 306 (69.6) 5394 (72.5) 4912 (66.6)
Poor 2673 (18.0) 1204 (16.2) 1469 (19.9)

Psychological symptoms
Yes 3572 (24.1) 1932 (26.0) 1640 (22.2) <0.001
No 11 248 (75.9) 5511 (74.0) 5737 (77.8)

Adverse childhood experiences score
0 1573 (10.6) 882 (11.9) 691 (9.4) <0.001
1–2 6388 (43.1) 3316 (44.6) 3072 (41.6)
3–4 5303 (35.8) 2602 (35.0) 2701 (36.6)
5–6 1556 (10.5) 643 (8.6) 913 (12.4)
Emotional abuse 6770 (45.7) 3664 (49.2) 3106 (42.1) <0.001
Physical abuse 3008 (20.3) 1245 (16.7) 1763 (23.9) <0.001
Sexual abuse 1969 (13.3) 709 (9.5) 1260 (17.1) <0.001
Emotional neglect 9515 (64.2) 4599 (61.8) 4916 (66.6) <0.001
Physical neglect 8670 (58.5) 4061 (54.6) 4609 (62.5) <0.001
Household dysfunction 6303 (42.5) 3101 (41.7) 3202 (43.4) 0.032

Level of social support
High 3635 (24.5) 1934 (26.0) 1701 (23.1) <0.001
Moderate 7272 (49.1) 3816 (51.3) 3456 (46.8)
Low 3913 (26.4) 1693 (22.7) 2220 (30.1)

Non-suicidal self-injury 3872 (26.1) 1811 (24.3) 2061 (27.9) <0.001
Suicide ideation 2588 (17.5) 1465 (19.7) 1123 (15.2) <0.001
Suicide attempt 649 (4.4) 390 (5.2) 259 (3.5) <0.001
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ACEs or social support on suicidal ideation (Supplementary
Table 5), but the effects of high ACEs score and low or moderate
social support on suicide attempt were significantly stronger in
girls than in boys (Table 4).

Further analysis was conducted to examine whether specific
types of ACEs demonstrated gender differences in the effect on
NSSI, suicidal ideation and suicide attempt (Supplementary
Tables 6–8). Each type of ACEs was significantly associated with
NSSI, suicidal ideation and suicide attempt in boys and girls,

except for emotional and physical neglect with suicide attempt in
boys (Supplementary Table 8). Emotional abuse increased the risk
of NSSI, suicidal ideation and suicide attempt more than other
types of ACEs among both genders. When exposed to emotional
abuse, girls were more likely to engage in NSSI than boys
(Supplementary Table 6). When exposed to physical abuse, girls
were also more likely to report a suicide attempt than boys
(Supplementary Table 8). Conversely, suicidal ideation was more
common among boys than girls when exposed to emotional

Table 2 Number, per cent and odds ratio of NSSI by ACEs score and level of social support

Variables

n (%) Model 1a Model 2b Model 3b

NSSI < 3 NSSI ≥ 3 Odds ratio 95%CI P-value Odds ratio 95%CI P-value Odds ratio 95%CI P-value

ACEs
0 1404 (89.3) 169 (10.7) 1.0 1.0 1.0
1–2 5078 (79.5) 1310 (20.5) 2.14 1.81–2.54 <0.001 1.98 1.66–2.36 <0.001 1.86 1.56–2.23 <0.001
3–4 3624 (68.3) 1679 (31.7) 3.85 3.25–4.56 <0.001 3.17 2.65–3.79 <0.001 2.80 2.34–3.35 <0.001
5–6 842 (54.1) 714 (45.9) 7.05 5.84–8.50 <0.001 5.39 4.40–6.60 <0.001 4.65 3.79–5.70 <0.001

Social support
High 3105 (85.4) 530 (14.6) 1.0 1.0 1.0
Moderate 5407 (74.4) 1865 (25.6) 2.02 1.82–2.25 <0.001 1.75 1.56–1.95 <0.001 1.61 1.43–1.80 <0.001
Low 2436 (62.3) 1477 (37.7) 3.55 3.17–3.98 <0.001 2.42 2.14–2.73 <0.001 2.00 1.77–2.27 <0.001

ACEs, adverse childhood experiences; NSSI, non-suicidal self-injury.
a. Unadjusted model.
b. Adjusted for gender, age, regional areas, school, urban/rurality, mother’s education level, economic status of family and psychological symptoms.
c. Adjusted for gender, age, regional areas, school, urban/rurality, mother’s education level, economic status of family, psychological symptoms, ACEs score and social support level.

Table 3 Number, per cent and odds ratio of NSSI by ACEs score and level of social support in girls and boys, and the gender ratio

Variables

Girls Boys
Ratio of two odds ratios in

girls versus boysb

n (%)
Odds ratio
(95% CI)a

Odds ratio
(95% CI)b P-valueb n (%)

Odds ratio
(95% CI)a

Odds ratio
(95% CI)b P-valueb

Ratio of
two odds

ratios (ROR)
One-sided
P-value

ACEs
0 81 (9.2) 1.0 1.0 88 (12.7) 1.0 1.0
1–2 631 (19.0) 2.32 (1.82–2.97) 1.92 (1.49–2.47) <0.001 679 (22.1) 1.94 (1.53–2.47) 1.80 (1.40–2.31) <0.001 1.07 0.361
3–4 803 (30.9) 4.41 (3.46–5.63) 2.89 (2.27–3.74) <0.001 876 (32.4) 3.29 (2.59–4.17) 2.69 (2.09–3.47) <0.001 1.07 0.346
5–6 296 (46.0) 8.44 (6.40–11.12) 5.13 (3.80–6.93) <0.001 418 (45.8) 5.79 (4.47–7.50) 4.30 (3.24–5.70) <0.001 1.19 0.201

Social support
High 244 (12.6) 1.0 1.0 286 (16.8) 1.0 1.0
Moderate 922 (24.2) 2.21 (1.89–2.57) 1.68 (1.43–1.98) <0.001 943 (27.3) 1.86 (1.60–2.15) 1.53 (1.31–1.79) <0.001 1.10 0.208
Low 832 (37.5) 4.27 (3.61–5.03) 2.27 (1.85–2.67) <0.001 645 (38.1) 2.97 (2.54–3.46) 1.81 (1.53–2.14) <0.001 1.25 0.037

ACEs, adverse childhood experiences; NSSI, non-suicidal self-injury.
a. Unadjusted model.
b. Adjusted for age, regional areas, school, urban/rurality, mother’s education level, economic status of family, psychological symptoms, ACEs score and level of social support.
c. Calculated by adjusted odds ratio.

Table 4 Number, per cent and odds ratio of suicide attempt by ACEs score and level of social support in girls and boys, and the gender ratio

Variables

Girls Boys
Ratio of two odds ratios
in girls versus boysc

n (%)
Odds ratio
(95% CI)a

Odds ratio
(95% CI)b

P-
valueb n (%)

Odds ratio
(95% CI)a Odds ratio (95% CI)b

P-
valueb

Ratio of
two odds

ratios (ROR)
One-sided
P-value

ACEs
0 14 (1.6) 1.0 1.0 12 (1.7) 1.0 1.0
1–2 103 (3.1) 1.99 (1.13–3.49) 1.68 (0.95–2.98) 0.075 60 (2.0) 1.13 (0.60–2.11) 1.00 (0.53–1.89) 0.998 1.68 0.117
3–4 172 (6.6) 4.39 (2.53–7.61) 3.07 (1.74–5.43) <0.001 120 (4.4) 2.63 (1.45–4.79) 2.04 (1.10–3.80) 0.025 1.50 0.171
5–6 101 (15.7) 11.56 (6.54–20.41) 7.14 (3.92–13.01) <0.001 67 (7.3) 4.48 (2.40–8.35) 3.05 (1.57–5.92) 0.001 2.34 0.031

Social
support
High 51 (2.6) 1.0 1.0 50 (2.9) 1.0 1.0
Moderate 158 (4.1) 1.60 (1.16–2.20) 1.40 (1.00–1.97) 0.048 82 (2.4) 0.80 (0.56–1.15) 0.76 (0.53–1.11) 0.158 1.84 0.008
Low 181 (10.7) 4.42 (3.22–6.08) 2.62 (1.85–3.71) <0.001 127 (5.7) 2.00 (1.44–2.80) 1.30 (0.90–1.87) 0.165 2.02 0.003

ACEs, Adverse childhood experiences; NSSI, non-suicidal self-injury.
a. Unadjusted model.
b. Adjusted for age, regional areas, school, urban/rurality, mother’s education level, economic status of family, psychological symptoms, ACEs score and level of social support.
c. Calculated by adjusted odds ratio.
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neglect (Supplementary Table 7). No further gender differences
were found.

Interaction effect between ACEs and social support on
NSSI, suicidal ideation and suicide attempt, and gender
difference

Although ACEs and social support were highly correlated in the
present study (Supplementary Table 9), there were no interaction
effects between ACEs and social support on NSSI (total sample,
P = 0.062; boys, P = 0.521; girls, P = 0.115), and suicidal ideation
(total sample, P = 0.087; boys, P = 0.061; girls, P = 0.075).
However, there was an interaction effect of ACEs and social
support on suicide attempt in the total sample (P = 0.001) and in
boys (P = 0.002), although it was not significant in girls (P = 0.334).

Discussion

A large-scale, school-based survey was conducted to examine the
independent and interaction effects between ACEs and social
support on NSSI, suicidal ideation and suicide attempt in adoles-
cents. Our data reveals that ACEs and social support have main
effects on both SIB and suicidality independently, as well as inter-
action effects between ACEs and social support on suicide
attempt but not NSSI or suicidal ideation. Similar relationships
are found across genders; however, girls were more likely to
engage in NSSI and suicide attempt when social support was low,
and an interaction effect between ACEs and social support on
suicide attempt was found only in boys.

The effects of ACEs on NSSI, suicidal ideation and
suicide attempt

Previous research has shown a relationship between ACEs, NSSI
and suicidality.4 An investigation in 957 undergraduate students
in Canada suggested that those experiencing more adverse family-
life events and higher perceived relational trauma were more at
risk of engaging in NSSI behaviours.18 A prospective study in
youths aged 14–26 years also suggested that physical abuse, emo-
tional abuse and emotional neglect were associated with subsequent
risk of suicidal behaviour.19 Our study has extended this literature
by demonstrating gender-specificity effects in the relationships,
and by addressing the limitation of the lack of equivalent research
within Chinese community populations. However, the relationships
observed between all maltreatment types andNSSI, suicidal ideation
and suicide attempt conflicts with other studies20 in clinically
referred youth, which indicate that only indirect childhood mal-
treatment (i.e. witnessing domestic violence) is significantly asso-
ciated with NSSI, whereas direct forms of maltreatment (physical
or sexual abuse) are not. Similarly in adult samples, varied effects
were found with different forms of childhood adversity, as child-
hood abuse was not significantly associated with NSSI and suicide
attempt after adjusting for the correlation with low maternal or
paternal care.21 Thus, various study samples, different definitions
of ACEs and diverse control variables should be considered to inter-
pret the results of the study.

The tradition of son preference remains prevalent in China.10

This may contribute, at least in part, to the poorer mental health
outcomes (including depression, anxiety, low self-esteem, sensitivity
to negative life events and interpersonal pressure) previously
observed in female Chinese school children.22 Yet, no study has
attempted to identify gender differences in the relationships
between ACEs, SIB and suicidality in Chinese adolescents.
Although the risk of NSSI, suicidal ideation and suicide attempt
increased in line with a greater number of ACEs categories

generally, our study suggests that girls who experienced a higher
number of ACEs (categories) seem to be more vulnerable to
suicide attempt (but not NSSI or suicidal ideation) than boys,
which is in line with prior studies.23,24 Moreover, girls were found
to be more susceptible to NSSI and suicide attempt when they
encountered particular forms of maltreatment, primarily emotional
or physical abuse. This substantiates findings from a series of
studies, including Isohookana et al,23 who examined psychiatric
in-patients aged 12–17 years and found that a higher number of
ACEs was associated with an increased risk of NSSI and suicide
attempt in girls, but not in boys. Garcia et al24 also showed that
significant correlations were found between childhood trauma
scores and psychotic symptoms, depressive symptoms and poorer
functionality, but only in women, whereas childhood trauma
was associated with poorer social cognition in both males and
females. Further studies are needed to ascertain whether there are
gender differences in the relationship between ACEs, SIB and
suicidality.

The effects of social support on NSSI, suicidal ideation
and suicide attempt

Social support was found to have an independent effect on NSSI,
suicidal ideation and suicide attempt, even after adjusting for socio-
demographic risk factors, psychological symptoms and ACEs.
Previous findings5,25 have also indicated that individuals with
higher social support have a significantly lower odds of engaging
in NSSI, suicidal ideation and suicide attempt, which is consistent
with our study. One study in a clinical sample of adolescents
suggested that perceptions of school support were independently
and negatively associated with suicidal ideation, especially among
adolescents who also reported perceptions of lower parent
support.5 Furthermore, lower perceived parental support was
independently associated with greater odds of history of suicide
attempt. One study in community and in-patient mental health
settings25 also showed that children and adolescents who had
some form of social support had a 26% decrease in the odds of
engaging in NSSI when compared with their counterparts who
lacked social support. Collectively, this supports Ayub’s26 sugges-
tion that social support may play a significant role in the
prevention of suicidal thoughts and behaviours, and that psycholo-
gists should include family and friends in their approaches to treat-
ing suicidal youth. This may be especially important in China,
where mental illness is frequently blamed on the family and the
individual.11 Moreover, considering that Chinese students are
often burdened with tremendous academic pressure,27 support
within the school environment may be particularly beneficial in
this context.

The inverse association between social support and NSSI was
found to be stronger in girls than in boys. This may contribute, in
part, to the explanation of why the risk of suicidal behaviours is
greater in girls despite having fewer ACEs and higher social
support than boys. Traditionally within China, boys are more
likely to be socialised to be independent than girls, which may
help to account for the increased sensitivity to lower social
support observed among females in our sample. Other studies
examining developmental trajectories of suicidal ideation showed
that support from family and friends differentiated suicidal ideation
trajectories for both boys and girls.28 However, an ecological study
in adults in 75 regions of 23 European countries revealed inverse
relationships between social support and suicide rates for both
genders, with some indication of a stronger relationship among
men.29 Future studies may look to examine whether different
types of social support (e.g. peer or parental support) are more influ-
ential for males or females.
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Interaction effects between ACEs and social support on
NSSI, suicidal ideation and suicide attempt

Our study extends existing knowledge by demonstrating the inter-
action effect between ACEs and social support on suicide attempt,
particularly in boys, but failed to establish a similar relationship
for either NSSI or suicidal ideation. The relationship between
ACEs, social support and SIBs and suicidality is complex.
Christoffersen et al7 suggested that social support is a partial medi-
ator between traumatic life-events and NSSI in young adulthood.
A study of women in the USA found that the link between intimate
partner violence and suicidal behaviour was moderated by social
support.30 Extending this to the adolescent population, it would be
reasonable to suggest that social support may alsomoderate the rela-
tionship between ACEs and SIBs in this population. That said, our
study failed to establish interaction effects between ACEs and
social support on NSSI and suicidal ideation. This may be partly
attributable to the confounding effect of psychological symptoms,
because these have found to be significantly related to ACEs, social
support and SIB.2,6,7 In this study, statistical interaction effects of
ACEs and social support on suicidal ideation were found after
removing psychological symptoms from the multivariable model
(results not shown). One possible alternative explanation may be
that interaction effects are only apparent among those who are
most seriously affected (such as those who have actual suicide
attempts), as this group may be most likely to encounter the
highest level of ACEs and lowest social support. Further studies on
the interaction effects betweenACEs and social support onNSSI, sui-
cidal ideation and suicide attempt will be needed to further elucidate
this complex interaction.

Strengths and weakness of the study

This study is the first to examine gender differences and interaction
effects between ACEs and social support on NSSI, suicidal ideation
and suicide attempt within Chinese adolescents. The study sample is
representative, covering urban and rural areas in China, and the
response rate of the participants was high. The large sample from
urban and rural areas provided enough statistical power to
examine gender differences, with multivariate adjustment analysis.
However, the study has limitations. First, the study was cross-
sectional, therefore it is difficult to establish a causal relationship.
Nonetheless, our findings pertaining to the association between
ACEs and social support with SIB and suicidality were similar to
those in previous cohort studies.19,28 Second, because of the use of
self-reported questionnaires for data collection purposes, it is pos-
sible that recall bias may exist. This may ultimately influence the
strength of the observed relationships, and our results may
represent a more conservative estimation than is truly present.
Third, the focus was solely directed toward the number and type
of ACEs in this study, but it may be important to understand an
individual’s subjective experience of the events. Finally, the study
focused on adolescents in traditional school environments, there-
fore the findings did not represent adolescents who were absent
from school, which is important because studies have shown that
ACEs, lower social support and suicidality are more prevalent in
individuals with lower educational achievement and socioeconomic
status.31 Caution should be exercised in the application of the
findings to the whole population of adolescents in China.

Implications

The findings indicate that ACEs and poorer social support are inde-
pendently associated with an increased risk of both SIB and suicid-
ality in school adolescents. Moreover, an interaction effect was
observed between ACEs and social support on suicide attempt,

which, by implication, suggests that the combination of these
factors may be particularly detrimental in increasing the likelihood
of behavioural enactment. In light of this, intervention and preven-
tion strategies focused on enhancing perceived social support as a
fundamental feature, particularly among female adolescents with
a history of ACEs, may go some way toward mitigating the negative
trajectory of ACEs in this population.

Educational settings are likely to represent an important conduit
through which to improve the quality and accessibility of social
support available to vulnerable adolescents. On a targeted level,
awareness-raising initiatives should aim to integrate a training
element specifically focused on the psychoeducation of teachers
and other school staff. This should centre around both improving
their recognitionof the signs and symptomsofmental illness, particu-
larly among individuals with a known history of ACEs, and on devel-
oping basic training in mental health literacy to facilitate appropriate
emotional responses.32 On a universal school level, interpersonal
skills training for pupils, provided in the context of an educational
setting, may help to improve skills in social and peer interactions
with a view to enhancing the quantity and quality of social support
available to adolescents.33 Finally, as part of a broader systems
approach, schools may also seek to improve perceptions of social
support through increased participation in school and community
life.33 This can be achieved through the strengthening of ties
between schools and communities to facilitate greater cohesion and
engagement in extracurricular activities, which will ultimately con-
tribute to the construction of wider social networks for adolescents.
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