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Abstract: Previous research has found a relationship between child abuse and non-suicidal self-injury
(NSSI). However, few studies have examined the role of social support underlying this association.
Moreover, the influence of the only child status on the mediating effect of social support has not
been studied yet. The aim of this study was to investigate the mediating role of social support
on the association between specific forms of child abuse and NSSI as well as the role of the only
child status on the mediated pathways, among undergraduates. A total of 4799 participants were
selected from two medical colleges in the Anhui province using stratified cluster sampling. Pearson's
correlation analysis was used in analyzing the relationship. Bootstrapping procedures were applied to
examine the mediating effects. After adjusting for confounders, the results showed that the mediating
effect of social support on the association between childhood abuse and NSSI was not significant in
the total sample. However, among only children, the mediating effects of social support between
overall childhood abuse, physical abuse, emotional abuse, and NSSI were 9.65%, 14.82%, and 8.12%,
respectively. Moreover, the mediating effect of social support from family and relatives was relatively
higher than that from other sources. Social support had a mediating effect on the relationship between
childhood abuse and NSSI among only-children. The enhancing of social support may contribute to
the prevention and control of NSSI for those who were only-children in undergraduates, especially
those who have experienced childhood abuse.

Keywords: child abuse; social support; non-suicidal self-injury; college students

1. Introduction

Non-suicidal self-injury (NSSI) is interpreted as the deliberate, self-inflicted damage of body
tissue without suicidal intent and for purposes not socially or culturally sanctioned [1]. It is a major
public health problem in adolescents and young adults worldwide; approximately 17% to 38% of
adolescent samples report that they have engaged in at least one incident of NSSI at some point in
their lives [2–4], with even greater rates reported in clinical populations [5,6]. Several studies have
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found that a prior history of NSSI has been identified as one of the strongest predictors of suicidal
thoughts and behaviors [7,8].

Furthermore, child abuse has often been identified as a risk factor for NSSI [9,10]. A systematic
review of 26 studies about the relationship between childhood maltreatment and NSSI indicated that
the increased vulnerability to NSSI seems to be related to experiences of childhood maltreatment,
particularly sexual abuse [11]. The data from the Minnesota Longitudinal Study of Risk and Adaptation
prospectively documented that childhood experiences of abuse/neglect were associated with more
frequent and severe NSSI up 26 years of age [12]. It is also showed that students with higher
levels of childhood adversity felt more stressed and less supported than those with lower levels [13].
As Herrenkohl’s research expected, abused children appear more susceptible to experience poorer
relationships and less social support, which can promote health problems and worsen conditions
among those who are ill [14]. One settings study in community and in-patient mental health 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 [15].

From what has been discussed above, we consider that social support might mediate the association
between childhood abuse and NSSI. Some scholars have shown that social support is an important
mental health resource so far, which plays a buffering effect on the relationship between childhood
abuse and adverse outcomes [16,17]. Christoffersen et al. [18] tested whether social support could act
as a mediator between NSSI and previous experiences with childhood maltreatment in adolescence.
And Evans et al. [19] also suggested that as the severity of maltreatment (physical and emotional
abuse, emotional neglect) increased, the buffering effect of perceived social support from family on
trauma symptoms diminished. However, none of the above studies specifically analyzed the mediating
role of social support between different childhood abuse subtypes and NSSI. Moreover, college is a
transitional period and full of stress, which may be associated with adverse childhood experiences and
exacerbate their effects. College students, as a relatively independent group who are more capable
of self-management, have a stronger sense of autonomy and independent living habits than middle
school students [20]. It is not clear whether social support plays a mediating role between childhood
abuse and NSSI in college students.

Research has shown that those college students who are only-children are more likely to be spoiled
at home, and spoiled children have higher emotional expectations from society [21]. With the same
emotional support, the subjective feelings of only children are less satisfied than those of non-only
children. At the same time, the lack of brothers and sisters makes them lose the natural support of
their peers. In China, only-children often miss out on important opportunities to rehearse some of
the more complicated aspects of relationships within a safe environment, as well as opportunities to
develop psychosocial skills, emotional support, and learning opportunities that can be provided by
siblings [22]. Thus, in the face of childhood abuse, only-children may be more vulnerable and more
readily engage in NSSI. Finally, despite evidence differentiating only-children and non-only children
in terms of the severity of child abuse, the feelings or needs of social support and the prevalence
of NSSI [20–22], few studies have been undertaken to examine the only-child status differences on
the mediating effect of social support between child abuse and NSSI, which needs to be a further
clarified. This is particularly important in China, since the implementation of the special only-child
policy 30 years ago. According to the data from the sixth census in 2010, the number of only children
reached 164 million, and this number is on the rise [23]. Particularly, there are many only children in
the younger generation, where there is also a dearth of related research. The cultural context of China
can help to give a deeper understanding of NSSI that we do not see in other countries.

The present study first sought to explore whether social support mediates the relationship between
different types of childhood abuse and NSSI among college students in China, and then examine
whether the roles varied by the only child status. We hypothesize that increased social support could
reduce the risk of developing NSSI in children who experience various types of childhood abuse.
Further, we explored whether there are differences among those who were only-children or not.
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2. Methods

2.1. Participants

Respondents were interviewed for data collection between September and October 2017.
A stratified cluster sampling method was used to select 5085 students, involving freshmen and
sophomores, recruited from two medical colleges in the Anhui province. According to the professional
distribution of each grade, 172 classes were randomly selected; all the students in the classes were
included in this health survey and were asked to complete an anonymous questionnaire. The research
content and data collection procedures were approved by the Ethics Committee of Anhui Medical
University (20170290). Of the 5085 sampled students, 286 were excluded from the study because they
were either unwilling to complete the questionnaire, had high levels of missing data, or had obvious
logical errors or inconsistent responses. For example, participants answered that they had harmed
themselves in the past 12 months, but also filled the frequency of NSSI was 0. In this case, the sample
was deleted. The effective response rate was 94.4%. In total, 4799 students, mean aged 20.51 years
(SD = 1.02), were included in the study, and 1577 participants (32.9%) were an only child.

2.2. Measures

2.2.1. Non-Suicidal Self-Injury

All participants received a screening questionnaire for NSSI, asking: “In the past 12 months, have
you ever intentionally hurt yourself, but not for the purpose of suicide?” A list of several NSSI methods
were specified: hit yourself with your fists or palms, pulled your own hair, banged your head or fist
against something hard, pinched or scratched yourself, bitten yourself, cut or pierced yourself [24,25].
For those who admitted that they had engaged in NSSI, the frequency of NSSI was asked. The number
of occurrences of each NSSI was calculated as the total frequency of NSSI. The internal consistency
reliability of NSSI was 0.780 in the current study.

2.2.2. Childhood Abuse

Childhood abuse, including physical abuse, emotional abuse, and sexual abuse, was assessed
using the Childhood Abuse Questionnaire [26]. All of the questions used to represent abusive childhood
experiences were introduced with the phrase “While you were growing up (during your first 18 years of
life), how often did someone do any of these things to you—very often, often, sometimes, occasionally,
or never?” Analyses were conducted with 5 categories of summed scores; the higher the total score, the
worse the abuse. In the present study, Cronbach’s α coefficient for the physical, emotional, and sexual
abuse subscales and the overall scale were 0.806, 0.746, 0.723, and 0.871, respectively.

2.2.3. Social Support

Social support was assessed using the 17-item Social Support Scale for University Students [27],
which evaluated three aspects in the past year: classmates and friends’ support, family and relatives’
support, and others’ support. Participants indicated agreement with statements related to social support
(e.g., “when I am in trouble, I often turn to my family and relatives for help”) using 5-point Likert
responses (“inconformity”, “little inconformity”, “uncertainty”, “little conformity”, “conformity”).
The scores for all items were then added to derive an overall social support score that ranged from 17
to 85, had good internal consistency in the current study, with a significant Cronbach’s α coefficient of
0.946. The scale was interpreted as: the higher the score, the better the social support status.

2.2.4. Covariates

Demographic indicators for each participant was noted, including age, gender (male or female),
urban/rural residency, only child status, parents’ education level (less than junior middle school, junior
middle school, senior middle school, college or higher) and self-perceived economic status of the
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family (poor, moderate, or good). Psychological symptoms, including emotional, behavioral, and
social adaptation symptoms, were evaluated using the psychological domain of the Multidimensional
Sub-Health Questionnaire of Adolescents (MSQA) [28]. Cronbach’s α of this scale was 0.809 in the
present study.

2.3. Data Analysis

All data were entered through Epidata 3.1 and analyzed in SPSS 23.0. First, we did preliminary
analyses to examine the differences in partial variables by only child status. Next, we conducted Pearson
correlations to test the associations among different types of childhood abuse, social support, and
NSSI frequency. To test the potential mediating roles of the social support in the relationship between
childhood abuse and NSSI, we conducted a series of mediation analyses following the recommendation
of Preacher and Hayes, using bootstrapping procedures to compute 95% bias-corrected confidence
intervals around the indirect effect [29]. The indirect effect was tested using a bootstrap estimation
approach with 5000 samples; the confidence intervals (CI) that did not contain zero are considered to
reflect significant mediation. Finally, we explored whether social support mediated the relationship
between the different types of childhood abuse and NSSI, and the extent to which this relationship was
moderated by only-child status among college students. The proportion mediated was calculated for
all significant associations; this method directly tests the significance of the mediated pathway utilizing
results of linear regression analyses.

The mediation model, as shown in Figure 1, presents the three regression equations in the present
study. The first regression equation (path c) shows the total effect of the independent variable (X: Child
abuse) on the dependent variable (Y: NSSI) through M; and the second equation (path a) shows the
association between independent variable (X) and the mediator (M: Social support). The third equation
regresses the dependent variable on the independent variable (path c’) and the mediator (path b). Path
c’ shows the direct effect of the independent variable (X) on the dependent variable (Y), path b shows
the association between the mediator (M) and the dependent variable (Y), a × b indicates the indirect
effect of the independent variable (X) on the dependent variable (Y) through the mediator (M).
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3. Results

3.1. Characteristics of Participants

A total of 568 (11.8%) students reported that they had engaged in NSSI during the previous 12
months. The rate of NSSI in only children was higher than that of non-only children (13.4% vs 11.1%).
Compared to non-only children, only-children had a lower level of social support, and they were
more prone to NSSI, and the difference was statistically significant (p < 0.05). The results show that
only-children are more likely to be boys, in an urban area, have higher educated parents, and live in
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higher-income families (p < 0.001). The details of socio-demographic factors by only-child status can
be seen in Table 1.

Table 1. Characteristics of participants by only-child, data shown as n (%)/M(SD).

Variable Total
(n = 4799)

Only Child
(n = 1577)

Non-Only
Child

(n = 3222)
p-Value

Age (mean, s.d) 20.51 (1.02) 20.24 (0.87) 20.64 (1.06) p < 0.001

Gender (n (%))

boy 2011 (41.9) 903 (57.3) 1108 (34.4) p < 0.001
girl 2788 (58.1) 674 (42.7) 2114 (65.6)

Urban/rural

rural 3139 (65.4) 532 (33.7) 2607 (80.9) p < 0.001
urban 1660 (34.6) 1045 (66.3) 615 (19.1)

Father’s education level

Less than junior middle school 936 (19.5) 229 (14.5) 707 (21.9) p < 0.001
Junior middle school 2184 (45.5) 464 (29.4) 1720 (53.4)
Senior middle school 1051 (21.9) 412 (26.1) 639 (19.8)

College or more 628 (13.1) 472 (29.9) 156 (4.8)

Mother’s education level

Less than junior middle school 2179 (45.4) 362 (23.0) 1817 (56.4) p < 0.001
Junior middle school 1630 (34.0) 530 (33.6) 1100 (34.1)
Senior middle school 655 (13.6) 414 (26.2) 241 (7.5)

College or more 335 (7.0) 271 (17.2) 64 (2.0)

Economic status of family

poor 1339 (27.9) 240 (15.2) 1099 (34.1) p < 0.001
moderate 3181 (66.3) 1169 (74.1) 2012 (62.4)

good 279 (5.8) 168 (10.7) 111 (3.4)

Non-suicidal self-injury #

Yes 568 (11.8) 211 (13.4) 357 (11.1) 0.021
No 4231 (88.2) 1366 (86.6) 2865 (88.9)

Psychological symptoms
(mean, s.d) 3.69 (6.61) 3.963 (7.10) 3.58 (6.35) 0.086

Childhood abuse (mean, s.d)

Total 17.12 (5.26) 17.08 (5.02) 17.13 (5.37) 0.767
Physical abuse 7.21 (3.19) 7.25 (3.07) 7.19 (3.25) 0.524

Emotional abuse 5.64 (2.32) 5.53 (2.25) 5.69 (2.35) 0.024
Sexual abuse 4.27 (0.87) 4.30 (1.05) 4.25 (0.77) 0.060

Social support (mean, s.d)

Total 32.10 (13.49) 30.86 (13.43) 32.70 (13.48) p < 0.001
Classmates and friends 11.88 (5.34) 11.38 (5.31) 12.12 (5.34) p < 0.001

Family and relatives 12.32 (5.57) 11.88 (5.64) 12.53 (5.52) p < 0.001
Others 8.36 (4.01) 8.11 (3.95) 8.48 (4.03) 0.003

# The frequency of NSSI more than 0.

3.2. Correlation Analysis of Child Abuse Score, Social Support Score, and NSSI Frequency

A correlation matrix of the study variables is presented in Table 2. In the total sample, childhood
abuse, physical, emotional, and sexual abuse scores were positively correlated with NSSI frequency
(p < 0.01) and negatively correlated with social support scores (p < 0.01). The social support scores
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were negatively correlated with NSSI (r = −0.11, p < 0.01) in the only-child status, with one notable
exception for failing to support a link between sexual abuse scores and social support scores.

Table 2. Correlation analysis of child abuse, social support, and NSSI.

Category Variable CA PA 3. EA 4. SA 5. SS 6. NSSI

Total 1. Childhood abuse 1.00
2. Physical abuse 0.92 * 1.00

3. Emotional abuse 0.86 * 0.63 * 1.00
4. Sexual abuse 0.39 * 0.19 * 0.25 * 1.00

5. Social support −0.20 * −0.17 * −0.20 * −0.08 * 1.00
6. NSSI 0.27 * 0.22 * 0.28 * 0.11 * −0.11 * 1.00

Only child 1. Childhood abuse 1.00
2. Physical abuse 0.90 * 1.00

3. Emotional abuse 0.83 * 0.59 * 1.00
4. Sexual abuse 0.36 * 0.14 * 0.14 * 1.00

5. Social support −0.19 * −0.17 * −0.18 * −0.003 1.00
6. NSSI 0.19 * 0.13 * 0.22 * 0.07 * −0.16 * 1.00

Non-only child 1.Childhood abuse 1.00
2. Physical abuse 0.92 * 1.00

3. Emotional abuse 0.88 * 0.65 * 1.00
4. Sexual abuse 0.43 * 0.23 * 0.33 * 1.00

5. Social support −0.21 * −0.17 * −0.21 * −0.13 * 1.00
6. NSSI 0.31 * 0.26 * 0.32 * 0.13 * −0.08 * 1.00

* The correlation was significant at the 0.01 level (bilateral); CA = childhood abuse; PA = physical abuse; EA =
emotional abuse; SA = sexual abuse; SS = social support; NSSI = non-suicidal self-injury.

3.3. Testing for Mediation Effects of Social Support in the Relationship Between Childhood Abuse and NSSI

The Bootstrap method was used to test the direct and indirect effects. The results are shown
in Tables 3–5. In the total sample, the mediating effect of social support on the association between
childhood abuse and NSSI was 3.91% (p < 0.001) in the undergraduate sample. Further, the effects
of physical, emotional, and sexual abuse were 5.46%, 3.62%, and 6.97% (p < 0.001), respectively.
In adjusted models, the mediating effect of social support was not significant. Among only children,
social support reduced the direct effect of childhood abuse, physical, and emotional abuse on NSSI
(p < 0.01), with physical abuse having the largest effect (14.82%, p < 0.001), followed by childhood abuse
(9.65%, p < 0.001), and emotional abuse (8.12%, p < 0.001) in adjusted models. Social support had no
mediating effect on the relationship between sexual abuse and NSSI. Among non-only children, there
were no mediating effects between multiple forms of childhood abuse on NSSI in adjusted models.

Table 3. Mediation effects of social support between CA and NSSI in the full sample.

Types of CA Model Boot
LLCI

Boot
ULCI

Indirect
Effect a
× b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation Ratio, %
a × b/(a × b + c’)

Childhood abuse 1 0.0022 0.0097 0.0057 0.1254 0.1550 0.1402 ** 3.91%
2 −0.0009 0.0037 0.0012 0.1088 0.1393 0.1241 ** ND

Physical abuse 1 0.0055 0.0164 0.0104 0.1555 0.2047 0.1801 ** 5.46%
2 −0.0003 0.0061 0.0025 0.1302 0.1800 0.1551 ** ND

Emotional abuse 1 0.0054 0.0206 0.0124 0.2963 0.3634 0.3298 ** 3.62%
2 −0.0028 0.0078 0.0023 0.2636 0.3318 0.2977 ** ND

Sexual abuse 1 0.0115 0.0408 0.0237 0.2263 0.4066 0.3164 ** 6.97%
2 −0.0046 0.0081 0.0010 0.1139 0.2960 0.2049 ** ND

**p < 0.001; Model 1: Unadjusted analysis; Model 2: Adjusted for age, gender, registered residence, parents’
education, perceived family economic status, psychological symptoms.
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Table 4. Mediation effects of social support between CA and NSSI in only-children.

Types of CA Model Boot
LLCI

Boot
ULCI

Indirect
effect a ×

b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation Ratio, %
a × b/(a × b + c’)

Childhood abuse 1 0.0067 0.0248 0.0138 0.0691 0.1257 0.0974 ** 12.41%
2 0.0032 0.0152 0.0077 0.0431 0.1012 0.0721 ** 9.65%

Physical abuse 1 0.0113 0.0409 0.0226 0.0541 0.1471 0.1006 ** 18.34%
2 0.0053 0.0251 0.0127 0.0262 0.1198 0.0730* 14.82%

Emotional abuse 1 0.0150 0.0512 0.0294 0.1890 0.3148 0.2519 ** 10.45%
2 0.0075 0.0342 0.0178 0.1373 0.2653 0.2013 ** 8.12%

Sexual abuse 1 −0.0281 0.0373 0.0013 0.0648 0.3327 0.1988* ND
2 −0.0554 0.0009 −0.0218 −0.0784 0.1941 0.0578 ND

**p < 0.001; *p < 0.01; Model 1: Unadjusted analysis; Model 2: Adjusted for age, gender, registered residence, parents’
education, perceived family economic status, psychological symptoms.

Table 5. Mediation effects of social support between CA and NSSI in non-only children.

Types of CA Model Boot
LLCI

Boot
ULCI

Indirect
Effect a
× b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation ratio, %
a × b/(a × b + c’)

Childhood abuse 1 −0.0021 0.0056 0.0016 0.1420 0.1764 0.1592 ** ND
2 −0.0043 −0.0011 −0.0013 0.1276 0.1630 0.1453 ** ND

Physical abuse 1 0.0007 0.0110 0.0054 0.1858 0.2432 0.2145 ** 2.46%
2 −0.0043 0.0024 −0.0006 0.1628 0.2211 0.1920 ** ND

Emotional abuse 1 −0.0046 0.0120 0.0036 0.3281 0.4068 0.3674 ** ND
2 −0.0105 0.0020 −0.0036 0.2974 0.3775 0.3374 ** ND

Sexual abuse 1 0.0132 0.0535 0.0295 0.3133 0.5601 0.4367 ** 6.33%
2 −0.0090 0.0123 0.0011 0.2032 0.4514 0.3273 ** ND

**p < 0.001; Model 1: Unadjusted analysis; Model 2: Adjusted for age, gender, registered residence, parents’
education, perceived family economic status, and psychological symptoms.

When classifying sources of social support, controlling for confounding factors, all kinds of social
support mediated the relationships between childhood abuse, physical abuse, emotional abuse, and
NSSI in only-children, but none of the social support forms mediated the effect of abuse on NSSI
in non-only children. Moreover, the mediating effect of social support from family and relatives is
relatively larger than that from other sources. (See Appendix A, Table A1, Table A2, Table A3).

4. Discussion

Findings from this study show that 11.8% of the college students reported NSSI at least once (a
higher rate of NSSI in only-children 13.4% than non-only children 11.1%), which is slightly lower than
previous studies concerning Chinese adolescents and college students [4,30], but much higher than
studies in the United States [31,32]. NSSI is a public health problem that cannot be ignored by college
students, which seriously damages their physical and mental health. Studies have shown that early
NSSI can lead to suicidal behavior and other mental illnesses later in life [33–35].

The current study found that physical, emotional, sexual, and overall childhood abuse scores were
positively associated with NSSI frequency and negatively correlated with social support scores. Further,
there was also a negative correlation between social support scores and the frequency of NSSI occurrence,
which is fairly consistent with other studies. Previous research has demonstrated that abuse experiences
during childhood are significantly associated with increased risk of NSSI in adolescents [10,26]. There
was a negative correlation between childhood abuse and social support [36,37]. A prospective cohort
design study showed that individuals with documented histories of child abuse reported significantly
lower levels of social support in adulthood after adjusting for age, sex, and race [37]. Moreover, an
investigation in a national representative sample of 4718 persons born in 1984 suggested that increasing
social support may reduce the likelihood of NSSI in teenagers and young adults [18]. Moreover, it
would appear that if the perpetrator of the abuse is a family member and the child is in a single child
family, this may well influence the capacity to develop social support structures and influence the
long-term outcome. One study found that childhood physical maltreatment and perceived social
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isolation in adulthood were associated with greater levels of internalizing symptoms in adulthood [38].
In addition, where childhood abuse exists in a family, intimate partner violence is also not uncommon,
potentially further impacting on relationship formation and the challenges of developing autonomy, a
process that requires parental support [39].

A substantial body of research has shown that childhood abuse can not only directly affect the
occurrence of NSSI but also indirectly affect it through certain intermediary factors [40,41]. The results
of this study indicate that social support does act as a mediator between childhood abuse and NSSI,
especially among only-children. The college students who had experienced childhood abuse had an
increased risk of NSSI, but the strength of this correlation decreased for those individuals that reported
experiencing social support. However, the mediation effect of social support in the college student
sample is smaller than that in middle school students [42]. One possible explanation may be that
college students may be more independent compared to middle school students, so the intermediary
effect of social support is reduced.

Our study further supported the claim that the mediating effect is mainly seen in the only-child
population. Although, after adjusting for confounding factors, the mediating effect was significant
and increased to 8.12%–14.82%, except for that between sexual abuse and NSSI. This is similar to
Paivio SC’s study, in that sexual abuse considered alone was not significantly associated with the
alexithymia, which precluded testing for mediational effects [43]. Therefore, the role of social support
between sexual abuse and NSSI needs further study. However, strengthening social support did not
significantly reduce the incidence of NSSI in non-only children. It may be related to the characteristics
of only-children in that they show a more self-centered personality and a lower ability to integrate into
the social group [42].

According to the results of different sources of social support in our study, the social support from
parents and relatives had a greater mediating effect, compared to other sources of social support. This
is consistent with previous results that only-children receive more attention from their parents, such as
time, energy, and family assets, while the support from friends, classmates, and others is less [44–47].
As previously discussed, researchers have found evidence that individuals’ cognition of social support
is negatively correlated with children’s emotional behavior problems. That is, the higher the level of
social support children can perceive, the less emotional behavior problems they will have [48]. In other
words, childhood abuse may change an individual’s ability to perceive the level of social support, and
thus affect the behavior of NSSI. Therefore, the mediating effect of social support may be related to
the individual’s cognition of social support, in that the higher level of social support perceived by the
individual, the lower the possibility of NSSI. However, whether there are differences in individuals’
perception of social support also remains to be further studied among populations of only-children
and among medical college students.

These findings indicated that the role of social support, especially that from parents and relatives,
should be noted in only-children college students who have experienced childhood abuse. Moreover,
educational settings are likely to represent an important conduit through which to improve the
quality and accessibility of social support available to college students to enhance the perceptions
and utilization of student social support and strengthen the awareness of school-community-families
on children's adverse experiences and long-term adverse health effects. In view of this, intervention
and prevention strategies focused on enhancing perceived social support as a fundamental feature,
particularly among only child college students with a history of childhood abuse, may go some way
toward mitigating the negative trajectory of childhood abuse in this population.

Strengths and Limitations of the Study

Findings from this study underscore the importance of addressing social support underlying
NSSI when developing NSSI interventions for young adults who have been maltreated. To the best
of our knowledge, this study is the first to examine whether the only child status moderates the
mediating effects of social support between childhood abuse and NSSI in Chinese undergraduate
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students. However, the study has some limitations. First, the study was cross-sectional; therefore, it is
difficult to establish a causal relationship. Future studies should be more longitudinal in nature, which
will provide a stronger understanding of causality; identifying and analyzing available longitudinal
data with measures of childhood abuse outcomes, social support, and NSSI would provide a good
opportunity to learn more about causal sequences among these variables. Second, it is possible that
recall bias may exist with using self-reported questionnaires for data collection purposes. Third, some
items of adverse childhood experience and NSSI are sensitive, which may affect the authenticity of
participants’ information.

5. Conclusions

In conclusion, this study suggests that social support plays a mediating role in the association
between childhood abuse and NSSI among only-children. As children grow up, parents, teachers, and
classmates, as important components of the social environment, should give them more support and
care, which may be beneficial to the prevention and control of NSSI.
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Appendix A

Table A1. Childhood abuse - social support from classmates and friends - NSSI.

Types of CA Only
Child

Boot
LLCI

Boot
ULCI

Indirect
Effect a
× b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation Ratio, %
a × b/(a × b + c’)

Childhood abuse Yes 0.0019 0.0113 0.0053 0.0456 0.1035 0.0745 ** 6.64%
No −0.0023 0.0030 0.0003 0.1260 0.1614 0.1437 ** ND

Physical abuse Yes 0.0029 0.0175 0.0081 0.0310 0.1242 0.0776* 9.45%
No −0.0014 0.0049 0.0014 0.1608 0.2190 0.1899 ** ND

Emotional abuse Yes 0.0061 0.0301 0.0152 0.1400 0.2679 0.2039 ** 6.94%
No −0.0066 0.0060 −0.0002 0.2939 0.3743 0.3341 ** ND

Sexual abuse Yes −0.0612 −0.0100 −0.0290 −0.0717 0.2016 0.0650 ND
No −0.0022 0.0248 0.0084 0.1958 0.4441 0.3200 ** ND

**p < 0.001; *p < 0.01. Adjusted for age, gender, registered residence, parents’ education, perceived family economic
status, and psychological symptoms.

Table A2. Childhood abuse - social support from family and relatives - NSSI.

Types of CA Only
Child

Boot
LLCI

Boot
ULCI

Indirect
Effect a
× b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation Ratio, %
a × b/(a × b + c’)

Childhood abuse Yes 0.0035 0.0176 0.0086 0.0421 0.1004 0.0713 ** 10.78%
No −0.0057 −0.0001 −0.0024 0.1287 0.1641 0.1464 ** ND

Physical abuse Yes 0.0059 0.0286 0.0142 0.0247 0.1185 0.0716* 16.57%
No −0.0064 −0.0006 −0.0021 0.1643 0.2225 0.1934 ** ND

Emotional abuse Yes 0.0068 0.0369 0.0174 0.1377 0.2656 0.2017 ** 7.94%
No −0.0136 −0.0008 −0.0058 0.2997 0.3797 0.3397 ** ND

Sexual abuse Yes −0.0365 0.0192 −0.0077 −0.0922 0.1797 0.0437 ND
No −0.0173 0.0052 −0.0036 0.2078 0.4561 0.3319 ** ND

**p < 0.001; *p < 0.01. Adjusted for age, gender, registered residence, parents’ education, perceived family economic
status, and psychological symptoms.
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Table A3. Childhood abuse - social support from others - NSSI.

Types of CA Only
Child

Boot
LLCI

Boot
ULCI

Indirect
Effect a
× b

Boot
LLCI

Boot
ULCI

Direct
Effect c’

Mediation Ratio, %
a × b/(a × b + c’)

Childhood abuse Yes 0.0018 0.0134 0.0061 0.0447 0.1028 0.0737 ** 7.64%
No −0.0014 0.0016 0.0000 0.1264 0.1616 0.1440 ** ND

Physical abuse Yes 0.0034 0.0243 0.0109 0.0279 0.1217 0.0748* 12.72%
No −0.0016 0.0029 −0.0003 0.1620 0.2201 0.1910 ** ND

Emotional abuse Yes 0.0042 0.0281 0.0132 0.1420 0.2699 0.2059 ** 6.02%
No −0.0038 0.0036 −0.0002 0.2942 0.3740 0.3341 ** ND

Sexual abuse Yes −0.0539 −0.0036 −0.0211 −0.0795 0.1937 0.0571 ND
No −0.0050 0.0029 0.0001 0.2047 0.4523 0.3285 ** ND

**p < 0.001; *p < 0.01. Adjusted for age, gender, registered residence, parents’ education, perceived family economic
status, and psychological symptoms.

References

1. International Society for the Study of Self-injury. What is Self-Injury? 2018. Available online: https:
//itriples.org/about-self-injury/what-is-self-injury (accessed on 1 May 2018).

2. Brunner, R.; Kaess, M.; Parzer, P.; Fischer, G.; Carli, V.; Hoven, C.W.; Wasserman, C.; Sarchiapone, M.;
Resch, F.; Apter, A.; et al. Life-time prevalence and psychosocial correlates of adolescent direct self-injurious
behavior: A comparative study of findings in 11 European countries. J. Child Psychol. Psychiatry 2014, 55,
337–348. [CrossRef] [PubMed]

3. Gillies, D.; Christou, M.A.; Dixon, A.C.; Featherston, O.J.; Rapti, I.; Garcia-Anguita, A.; Villasis-Keever, M.;
Reebye, P.; Christou, E.; Al Kabir, N.; et al. Prevalence and Characteristics of Self-Harm in Adolescents:
Meta-Analyses of Community-Based Studies 1990–2015. J. Am. Acad. Child Adolesc. Psychiatry 2018, 57,
733–741. [CrossRef] [PubMed]

4. Wan, Y.H.; Chen, R.L.; Ma, S.S.; McFeeters, D.; Hao, J.H.; Tao, F.B. Associations of adverse childhood
experiences and social support with self-injurious behaviour and suicidality in adolescents. Br. J. Psychiatry
2019, 214, 146–152. [CrossRef] [PubMed]

5. Doksat, N.G.; Zahmacioglu, O.; Demirci, A.C.; Kocaman, G.M.; Erdogan, A. Association of Suicide Attempts
and Non-Suicidal Self-Injury Behaviors With Substance Use and Family Characteristics Among Children
and Adolescents Seeking Treatment for Substance Use Disorder. Subst. Use Misuse 2017, 52, 1–10.

6. Pérez, J.; Venta, A.; Garnaat, S.; Sharp, C. The Difficulties in Emotion Regulation Scale: Factor Structure and
Association with Nonsuicidal Self-Injury in Adolescent Inpatients. J. Psychopathol. Behav. Assess. 2012, 34,
393–404. [CrossRef]

7. Brackman, E.H.; Morris, B.W.; Andover, M.S. Predicting Risk for Suicide: A Preliminary Examination of
Non-Suicidal Self-Injury and the Acquired Capability Construct in a College Sample. Arch. Suicide Res. 2016,
20, 663–676. [CrossRef]

8. Whitlock, J.; Muehlenkamp, J.; Eckenrode, J.; Purington, A.; Baral Abrams, G.; Barreira, P.; Kress, V.
Non-suicidal self-injury as a gateway to suicide in adolescents and young adults. J. Adolesc. Health 2013, 52,
486–492. [CrossRef]

9. Lang, C.M.; Sharma-Patel, K. The Relation between Childhood Maltreatment and Self-Injury: A Review of
the Literature on Conceptualization and Intervention. Trauma Violence Abus. 2011, 12, 23–37. [CrossRef]

10. Taliaferro, L.A.; Muehlenkamp, J.J.; Borowsky, I.W.; McMorris, B.J.; Kugler, K.C. Factors Distinguishing
Youth Who Report Self-Injurious Behavior: A Population-Based Sample. Acad. Pediatr. 2012, 12, 205–213.
[CrossRef]

11. Serafini, G.; Canepa, G.; Adavastro, G.; Nebbia, J.; Murri, M.B.; Erbuto, D.; Pocai, B.; Fiorillo, A.;
Pompili, M.; Flouri, E.; et al. The Relationship between Childhood Maltreatment and Non-Suicidal
Self-Injury: A Systematic Review. Front. Psychol. 2017, 8, 149. [CrossRef]

12. Martin, J.; Raby, K.L.; Labella, M.H.; Roisman, G.I. Childhood abuse and neglect, attachment states of mind,
and non-suicidal self-injury. Attach. Hum. Dev. 2017, 19, 425–446. [CrossRef] [PubMed]

13. Karatekin, C.; Ahluwalia, R. Effects of Adverse Childhood Experiences, Stress, and Social Support on the
Health of College Students. J. Interpers. Violence 2016. [CrossRef] [PubMed]

https://itriples.org/about-self-injury/what-is-self-injury
https://itriples.org/about-self-injury/what-is-self-injury
http://dx.doi.org/10.1111/jcpp.12166
http://www.ncbi.nlm.nih.gov/pubmed/24215434
http://dx.doi.org/10.1016/j.jaac.2018.06.018
http://www.ncbi.nlm.nih.gov/pubmed/30274648
http://dx.doi.org/10.1192/bjp.2018.263
http://www.ncbi.nlm.nih.gov/pubmed/30477603
http://dx.doi.org/10.1007/s10862-012-9292-7
http://dx.doi.org/10.1080/13811118.2016.1162247
http://dx.doi.org/10.1016/j.jadohealth.2012.09.010
http://dx.doi.org/10.1177/1524838010386975
http://dx.doi.org/10.1016/j.acap.2012.01.008
http://dx.doi.org/10.3389/fpsyt.2017.00149
http://dx.doi.org/10.1080/14616734.2017.1330832
http://www.ncbi.nlm.nih.gov/pubmed/28548007
http://dx.doi.org/10.1177/0886260516681880
http://www.ncbi.nlm.nih.gov/pubmed/27920360


Int. J. Environ. Res. Public Health 2019, 16, 4023 11 of 12

14. Herrenkohl, T.I.; Jung, H.; Klika, J.B.; Mason, W.A.; Brown, E.C.; Leeb, R.T.; Herrenkohl, R.C. Mediating and
moderating effects of social support in the study of child abuse and adult physical and mental health. Am. J.
Orthopsychiatry 2016, 86, 573–583. [CrossRef] [PubMed]

15. Baiden, P.; Stewart, S.L.; Fallon, B. The role of adverse childhood experiences as determinants of non-suicidal
self-injury among children and adolescents referred to community and inpatient mental health settings.
Child Abus. Negl. 2017, 69, 163–176. [CrossRef]

16. Ditzen, B.; Heinrichs, M. Psychobiology of social support: the social dimension of stress buffering. Restor.
Neurol. Neurosci. 2014, 32, 149–162.

17. Gayer-Anderson, C.; Fisher, H.L.; Fearon, P.; Hutchinson, G.; Morgan, K.; Dazzan, P.; Boydell, J.; Doody, G.A.;
Jones, P.B.; Murray, R.M.; et al. Gender differences in the association between childhood physical and sexual
abuse, social support and psychosis. Soc. Psychiatry Psychiatr. Epidemiol. 2015, 50, 1489–1500. [CrossRef]

18. Christoffersen, M.N.; Møhl, B.; DePanfilis, D.; Vammen, K.S. Non-Suicidal Self-Injury—Does social support
make a difference? An epidemiological investigation of a Danish national sample. Child Abus. Negl. 2015, 44,
106–116. [CrossRef]

19. Evans, S.E.; Steel, A.L.; DiLillo, D. Child maltreatment severity and adult trauma symptoms: does perceived
social support play a buffering role? Child Abus. Negl. 2013, 37, 934–943. [CrossRef]

20. Zhang, S.; Zhang, Y.; Jin, F. Mediating role of social support in the association among childdood psychological
maltreatment neglect and self injury of local normal university students in Liaoning Province. Chin. J. Sch.
Health 2017, 38, 1510–1512. [CrossRef]

21. Xi, M.Y. Research on the differences in social support between only-child and non-only-child undergraduates.
J. Nanyang Norm. Univ. 2012, 11, 102–104.

22. Fletcher, C. Adult Reflections on Being an ‘Only-Child’. Master’s Thesis, University of Chester, Chester, UK,
2014.

23. Gu, Z.Y. Estimating the quantity of only-child population and the only-child-loss families in China: Based
on the analysis of the sixth population census data. J. Chang. Inst. Technol. 2016, 1, 83–89. [CrossRef]

24. Wan, Y.-H.; Hu, C.L.; Hao, J.H.; Sun, Y.; Tao, F.B. Deliberate self-harm behaviors in Chinese adolescents and
young adults. Eur. Child Adolesc. Psychiatry 2011, 20, 517–525. [CrossRef] [PubMed]

25. Moran, P.; Coffey, C.; Romaniuk, H.; Olsson, C.; Borschmann, R.; Carlin, J.B.; Patton, G.C. The natural history
of self-harm from adolescence to young adulthood: a population-based cohort study. Lancet 2012, 379,
236–243. [CrossRef]

26. Wan, Y.; Chen, J.; Sun, Y.; Tao, F. Impact of Childhood Abuse on the Risk of Non-Suicidal Self-Injury in
Mainland Chinese Adolescents. PLoS ONE 2015, 10, e0131239. [CrossRef] [PubMed]

27. Ye, Y.M.; Dai, X.Y. Development of social support scale for university students. Chin. J. Clin. Psychol. 2008,
16, 456–458.

28. Xing, C.; Tao, F.B.; Yuan, C.J.; Wan, Y.H.; Qi, X.Y.; Hu, C.L.; Hao, J.H.; Yao, R.Y. Evaluation of reliability and
validity of the multidimensional sub-health questionnaire of adolescents. Chin. J. Public Health 2008, 24,
1031–1033.

29. Preacher, K.J.; Hayes, A.F. SPSS and SAS procedures for estimating indirect effects in simple mediation
models. Behav. Res. Methods Instrum. Comput. 2004, 36, 717–731. [CrossRef]

30. Wu, J.; Liu, H. Features of non suicidal self-injury and relationships with coping methods among college
students. Iran J. Public Health 2019, 48, 270–277.

31. Kiekens, G.; Hasking, P.; Claes, L.; Boyes, M.; Mortier, P.; Auerbach, R.; Cuijpers, P.; Demyttenaere, K.;
Green, J.; Kessler, R.; et al. Predicting the incidence of non-suicidal self-injury in college students. Eur.
Psychiatry 2019, 59, 44–51. [CrossRef]

32. Taliaferro, L.A.; Muehlenkamp, J.J. Risk factors associated with self-injurious behavior among a national
sample of undergraduate college students. J. Am. Coll. Health 2015, 63, 40–48. [CrossRef]

33. Mars, B.; Heron, J.; Klonsky, E.D.; Moran, P.; O’Connor, R.C.; Tilling, K.; Wilkinson, P.; Gunnell, D.
Predictors of future suicide attempt among adolescents with suicidal thoughts or non-suicidal self-harm: a
population-based birth cohort study. Lancet Psychiatry 2019, 6, 327–337. [CrossRef]

34. Andrewes, H.E.; Hulbert, C.; Cotton, S.M.; Betts, J.; Chanen, A.M. Relationships between the frequency and
severity of non-suicidal self-injury and suicide attempts in youth with borderline personality disorder. Early
Interv. Psychiatry 2019, 13, 194–201. [CrossRef] [PubMed]

http://dx.doi.org/10.1037/ort0000136
http://www.ncbi.nlm.nih.gov/pubmed/26845043
http://dx.doi.org/10.1016/j.chiabu.2017.04.011
http://dx.doi.org/10.1007/s00127-015-1058-6
http://dx.doi.org/10.1016/j.chiabu.2014.10.023
http://dx.doi.org/10.1016/j.chiabu.2013.03.005
http://dx.doi.org/10.16835/j.cnki.1000-9817.2017.10.021
http://dx.doi.org/10.16101/j.cnki.cn32-1749/z.2016.01.017
http://dx.doi.org/10.1007/s00787-011-0213-1
http://www.ncbi.nlm.nih.gov/pubmed/21866416
http://dx.doi.org/10.1016/S0140-6736(11)61141-0
http://dx.doi.org/10.1371/journal.pone.0131239
http://www.ncbi.nlm.nih.gov/pubmed/26114574
http://dx.doi.org/10.3758/BF03206553
http://dx.doi.org/10.1016/j.eurpsy.2019.04.002
http://dx.doi.org/10.1080/07448481.2014.953166
http://dx.doi.org/10.1016/S2215-0366(19)30030-6
http://dx.doi.org/10.1111/eip.12461
http://www.ncbi.nlm.nih.gov/pubmed/28718985


Int. J. Environ. Res. Public Health 2019, 16, 4023 12 of 12

35. Zubrick, S.R.; Hafekost, J.; Johnson, S.E.; Sawyer, M.G.; Patton, G.; Lawrence, D. The continuity and duration
of depression and its relationship to non-suicidal self-harm and suicidal ideation and behavior in adolescents
12–17. J. Affect. Disord. 2017, 220, 49–56. [CrossRef] [PubMed]

36. Esposito, C.L.; Clum, G.A. Social support and problem-solving as moderators of the relationship between
childhood abuse and suicidality: Applications to a delinquent population. J. Trauma. Stress 2002, 15, 137–146.
[CrossRef] [PubMed]

37. Sperry, D.M.; Widom, C.S. Child abuse and neglect, social support, and psychopathology in adulthood: a
prospective investigation. Child Abus. Negl. 2013, 37, 415–425. [CrossRef] [PubMed]

38. Sheikh, M.A. Childhood physical maltreatment, perceived social isolation, and internalizing symptoms: A
longitudinal, three-wave, population-based study. Eur. Child Adolesc. Psychiatry 2018, 27, 481–491. [CrossRef]

39. Li, S.; Zhao, F.; Yu, G. Childhood maltreatment and intimate partner violence victimization: A meta-analysis.
Child Abus. Negl. 2019, 88, 212–224. [CrossRef]

40. Swannell, S.; Martin, G.; Page, A.; Hasking, P.; Hazell, P.; Taylor, A.; Protani, M. Child maltreatment,
subsequent non-suicidal self-injury and the mediating roles of dissociation, alexithymia and self-blame.
Child Abus. Negl. 2012, 36, 572–584. [CrossRef]

41. Ma, S.; Wan, Y.; Zhang, S.; Xu, S.; Liu, W.; Xu, L.; Zhai, L.; Zhang, H.; Hao, J.; Tao, F. Mediating effect of
psychological symptoms, coping styles and impulsiveness on the relationship between childhood abuses
and non-suicidal self-injuries among middle school students. Wei Sheng Yan Jiu J. Hyg. Res. 2018, 47, 530–535.

42. Liu, N.; Chen, Y.; Yang, X.; Hu, Y. Do Demographic characteristics make differences? Demographic
characteristics as moderators in the associations between only child status and cognitive/non-cognitive
outcomes in China. Front. Psychol. 2017, 8, 3. [CrossRef]

43. Paivio, S.C.; McCulloch, C.R. Alexithymia as a mediator between childhood trauma and self-injurious
behaviors. Child Abus. Negl. 2004, 28, 339–354. [CrossRef] [PubMed]

44. Falbo, T.; Hooper, S.Y. China’s only children and psychopathology: A quantitative synthesis. Am. J.
Orthopsychiatry 2015, 85, 259–274. [CrossRef] [PubMed]

45. Chen, K. A Study of Current Only-Child Families in China: Asurvey of 1180 Families in the Urban and Suburban
Areas of Beijing; International Sociological Association: Madrid, Spain, 1986.

46. Feng, X. Bias and reality: A survey analysis of issues on only children’s education. Sociol. Stud. 1993, 1,
90–96.

47. Liu, R.X.; Lin, W.; Chen, Z.-Y. School performance, peer association, psychological and behavioral adjustments:
A comparison between Chinese adolescents with and without siblings. J. Adolesc. 2010, 33, 411–417. [CrossRef]

48. Liu, X.; Huang, X.T. Social support and its mechanism for mental health. Psychol. Res. 2010, 3, 3–8.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.jad.2017.05.050
http://www.ncbi.nlm.nih.gov/pubmed/28595098
http://dx.doi.org/10.1023/A:1014860024980
http://www.ncbi.nlm.nih.gov/pubmed/12013065
http://dx.doi.org/10.1016/j.chiabu.2013.02.006
http://www.ncbi.nlm.nih.gov/pubmed/23562083
http://dx.doi.org/10.1007/s00787-017-1090-z
http://dx.doi.org/10.1016/j.chiabu.2018.11.012
http://dx.doi.org/10.1016/j.chiabu.2012.05.005
http://dx.doi.org/10.3389/fpsyg.2017.00423
http://dx.doi.org/10.1016/j.chiabu.2003.11.018
http://www.ncbi.nlm.nih.gov/pubmed/15066350
http://dx.doi.org/10.1037/ort0000058
http://www.ncbi.nlm.nih.gov/pubmed/25894306
http://dx.doi.org/10.1016/j.adolescence.2009.07.007
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Methods 
	Participants 
	Measures 
	Non-Suicidal Self-Injury 
	Childhood Abuse 
	Social Support 
	Covariates 

	Data Analysis 

	Results 
	Characteristics of Participants 
	Correlation Analysis of Child Abuse Score, Social Support Score, and NSSI Frequency 
	Testing for Mediation Effects of Social Support in the Relationship Between Childhood Abuse and NSSI 

	Discussion 
	Conclusions 
	
	References

