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Abstract

Background: A significant association between self-harm (SH) and suicide ideation (SI) has been found in Chinese
left-behind children (LBC). Existing literature suggests that resilience might be a mediator in this association.
However, this hypothesis has not been effectively discussed. The major aim of our study is to analyze the possible
mediation of resilience in SH-SI association in Chinese LBC.

Methods: A population-based clustering sampling survey of 2619 LBC was conducted in southwestern China
Yunnan province. Self-developed structured questionnaire was used to collect relevant information. Univariate and
multivariate Logistic regression models were applied to estimate the associations between SH and SI, resilience and
SI, and SH and resilience. Path analysis was adopted to measure the mediation of resilience, as well as its 5
dimensions, in the association between SH and SI. A subgroup analysis was further done to explore the mediation
of resilience in the associations between SH severity and SI, SH repetition and SI, among self-harmed LBC.

Results: Compared with LBC who reported no SH behaviors, the odds ratio (OR) for SI was 3.37 (95% CI: 2.63–4.31)
among self-harmed LBC. Based on the path model, resilience significantly mediated a quarter of the total
association between SH and SI. Among the 5 dimensions of resilience, emotion regulation, interpersonal assistance,
and family support were the strongest mediators. Subgroup analysis revealed that, the mediation of resilience was
only significant for SH severity and SI.

Conclusions: Resilience played as a prominent mediator in SH-SI association among Chinese LBC. Resilience-
centered intervention measures could be considered to reduce suicidal risk of this disadvantageous group.

Keywords: Self-harm, Suicidal ideation, Resilience, Mediation, Left-behind children

Background
There are approximately 69 million left-behind children
(LBC) in China, which equivalent to 30% of the children
in rural area [1]. LBC is generally defined as young per-
son under the age of 16 whose parents, or one parent,

goes out to work, and the other has no ability for guard-
ianship [2]. The well-being of this expanded disadvanta-
geous population has always been national and
international focus. Compared with non-left-behind chil-
dren (NLBC), LBC generally reported inferior physical
and mental health status, like retarded body develop-
ment [3], severer nutrient deficiency [4], and elevated
risk of depression [5]. Moreover, two studies published
in Chinese revealed that, the prevalence of self-harm
(SH) was significantly higher in LBC than which in
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NLBC [6, 7]. The elevated risk of SH among Chinese
LBC can hardly be called a surprise: although SH can
occur at any age group, adolescent population is one
of the most vulnerable [8], besides, it has been veri-
fied that incomplete family structure and dysfunc-
tional family relationship can all contribute to
increased risk of SH [9, 10].
SH is the strongest precursor of suicide: longitudinal

evidence indicates that, self-harmers were observed an
approximately 30-fold increase in risk of suicide, com-
pared with the general population [11]. The most widely
accepted theory of suicidality stresses on its continuum
development, which starts from suicidal ideation (SI),
through suicide plan and suicide attempt, ends at suicide
completion [12]. From this perspective, the presence of
SI can be seemed the harbinger of imminent suicidal be-
haviors. In our previous study, we found that SH and SI
were prominently associated with each other in Chinese
LBC: among LBC who had SH experience, 33.6% re-
ported SI, about 3-fold of which in LBC who did not
have SH history (11.4%) [13]. With this regard, under-
standing key factors involved in the intimate association
between SH and SI is crucial for suicide prevention in
Chinese LBC.
Resilience or psychological resilience is a topic of con-

siderable study interest in the field of positive psych-
ology. The American Psychological Association defines
resilience as “the process of adapting well in the face of
adversity, trauma, tragedy, threats or even significant
sources of stress” [14]. A newly published meta-analysis
by Dong et al. disclosed that, the resilience level of Chin-
ese LBC was lower than NLBC [15]. We also corrobo-
rated this positive connection between SH and resilience
in LBC previously: a higher level of resilience was associ-
ated with 60% reduction in SH odds [16]. Also, it has
been suggested that resilience could be a protective fac-
tor for SI in other adolescent populations [17, 18].
Therefore, it is possible to suspect that resilience may
play as a mediator or moderator in SH-SI association.
Nevertheless, this assumption has not been thoroughly
investigated in any Chinese adolescent populations, in-
cluding LBC.
In the current study, we aimed to discuss the sus-

pected mediation via resilience in the association be-
tween SH and SI among Chinese LBC. We put forward
the following two assumptions: 1) Resilience shows
prominent mediation in SH-SI association; 2) In self-
harmed LBC, resilience further mediates the associations
between SH severity and SI, SH repetition and SI.

Method
Study design and participants
A simple random clustering sampling strategy was ap-
plied to choose study participants from Guangnan city,

Wenshan Zhuang and Miao Minorities Autonomous Re-
gion, Yunnan Province, China. From altogether 18
streets or townships within Guangnan’s jurisdiction, 3
were randomly sampled (Babao, Jiumo and Zhulin). In
this study, we adopted the following criteria to define
LBC: children under 18 years old, with one or both of
the parents migrated to other places for work, and the
separation exceeds a consecutive 6 months in the past
year. Eligible participants within the chosen sites were
preliminarily included as potential participants. Consid-
ering that children cannot totally understand the defin-
ition and consequence of suicide until 10 years old [19],
we only included potential participants who aged above
10. The following exclusion criteria were further applied:
1) Illiterate; 2) Unconscious or mentally ill; 3) Auditory
dysfunction or language dysfunction; 4) Refuse to
participate.
The survey was conducted between June 26 and July 6,

2018. Face-to-face interview method was used to collect
relevant information from all eligible participants. Inter-
viewers were all pre-trained medical students, who were
either senior undergraduates or graduates majoring in
clinical medicine or public health. The questionnaire
was self-developed and contains 5 modules, which meas-
uring general characteristics, SH behaviors, depressive
symptoms, resilience, and SI, respectively. Before inter-
view, written and oral consents were obtained from the
legal guardians and the participants. Prior to the survey,
a pre-survey had been done for 269 LBC chosen from a
single school at the study site, and the results of this
pre-survey indicated satisfactory internal validity for
major instruments used in this study [13]. The study
protocol was reviewed and approved by the Ethics Re-
view Board of Kunming Medical University.

Measurements and definitions
The Modified version of Adolescents Self-harm Scale
(MASHS) devised by Feng et al. was used to evaluate the
18 most commonly seen SH behaviors among the study
participants [20]. MASHS not only measures lifetime oc-
currence of the specific types of SH, but also the fre-
quencies of them. Resilience was gauged by using the
Resilience Scale for Chinese Adolescents (RSCA) [21], a
27-item questionnaire which can be divided into 5 di-
mensions (goal concentration, emotion regulation, posi-
tive perception, family support, interpersonal assistance).
The answers to each item were 5-point Likert style. A
higher combined score of RSCA indicates a higher resili-
ence level in general. Finally, for lifetime SI, the Beck
Scale for Suicide Ideation (BSSI) was adopted [22]. Spe-
cifically, if the participants answered “Weak”/“Moderate
to strong” to the question “Desire to make active suicide
attempt”, or, answered “Would leave life/death to
chance”/“Would avoid steps necessary to save or

Xiao et al. BMC Public Health         (2021) 21:2055 Page 2 of 8



maintain life” to the question “Passive suicidal desire”,
they were then deemed as suicide ideators. Depressive
symptoms were evaluated by using the Chinese version
of the Children’s Depression Inventory (CDI), with a
recommended cut-off of 20 for Asian adolescents was
used to discriminate depressive individuals [23].

Statistical analysis
Descriptive statistics, together with corresponding statis-
tical tests (such as t test, Chi-square test, rank-sum test),
were used to describe and compare the major character-
istics of the study subjects. Univariate and multivariate
Logistic regression models were adopted to estimate the
associations between SH and SI, SH and resilience, and
resilience with SI. Specifically, for resilience, as there is
no commonly recommended cut-off of RSCA, here in
this study, in Logistic regression analysis, we chose to
dichotomize study subjects based on the calculated me-
dian (94). Path analysis was applied to estimate the me-
diation of resilience in SH-SI association based on
multivariate analysis results. A series of subgroup path
analyses which only included self-harmed LBC was then
performed to further evaluate the mediation of resilience
in the associations between SH severity and SI, SH repe-
tition and SI. To satisfy continuity requirement, resili-
ence was incorporated into all path models as its
original quantitative form.
All analyses were performed by using the R software

(Version 3.3.3, The R Foundation for Statistical Comput-
ing, Vienna, Austria). Considering that the clustering
sampling strategy that we used will inevitably cause un-
even sampling probability, survey data related packages,
such as “survey”, “lavaan.survey” were used consistently
to adjust for standard errors of the estimations. The sig-
nificance level was set as two-tailed probability less than
0.05, only with the exception for univariate Logistic re-
gression models, which adopted a lower level of 0.10 to
screen for potential covariates.

Results
General characteristics of the participants
A total of 3011 eligible LBC were initially approached,
among them, 28 refused to participate, 10 were over-
aged, 354 were further deleted because of missing infor-
mation in critical analytical variables, therefore the final
analysis of this study was based on 2619 participants,
and the effective response rate was 87.0%. The general
characteristics of the included participants were pre-
sented in Table 1. A total of 555 participants were iden-
tified as suicidal ideators, with the estimated lifetime SI
prevalence of 21.20% (95% CI: 17.30–25.00%). Depres-
sion status, resilience, and SH behaviors were signifi-
cantly different between SI and non-SI groups: SI group

was found higher prevalence of depressive symptoms,
lower resilience score, and severer SH behaviors.

Associations between SH, resilience, and SI
A series of univariate and multivariate Logistic regres-
sion models have been fitted to discuss the associations
between SH and SI, resilience and SI, SH and resilience,
and the results were collectively displayed in Table 2.
After adjusted for potential covariates, SH and resilience
were significantly associated with SI: LBC who had ever
self-harmed were observed 3.37 (95% CI: 2.63–4.31)
folds of odds in SI; LBC with higher level of resilience,
defined as RSCA≥94, were seen a 33% (95% CI: 23–42%)
reduction in SI odds. The adjusted association between
SH and resilience was also statistically prominent: com-
pared with never self-harmed LBC, the adjusted odds ra-
tio (OR) for a higher level of resilience (defined as
RSCA≥94) was 0.46 (95% CI: 0.39–0.53) in self-harmed
LBC.

Mediation of resilience in SH-SI association
Based on the positive findings from multivariate Logistic
regression models, it is possible to suspect that resilience
may mediate the association between SH and SI. There-
fore, we constructed a hypothesized path model to valid-
ate this hypothesis. The structure and results of this
path model were illustrated in Fig. 1: resilience presented
significant mediation in SH-SI association, the standard-
ized path coefficients between SH and resilience, resili-
ence and SI were − 0.130 and − 0.207, and the mediation
via resilience accounted for 25.0% of the total association
between SH and SI.
We further dissected the mediation of resilience by

using its 5 dimensions separately. Except for positive
perception, the rest 4 dimensions all introduced signifi-
cant mediation to SH-SI association. Emotion regulation
was the strongest mediator, accounted for 18.6% of the
total association, followed by interpersonal assistance
(10.2%) and family support (7.6%) (Fig. 2).

Subgroup analysis
To analyze the possible mediation of resilience in the as-
sociations between SH severity and SI, SH repetition and
SI, we performed a series of path analysis in self-harmed
LBC only. The results were shown in Fig. 3. No matter
what cut-offs had been chosen to define SH repetition
(≥ 2 times or ≥ 5 times), resilience only presented insig-
nificant mediation in the association between SH repeti-
tion and SI. However, for LBC who had committed
more serious SH, a prominent mediation via resilience
has been identified, which accounted for 7.3% of the
total association between SH severity and SI.
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Discussion
In this cross-sectional study with a large representative
sample of 2619 Chinese LBC, we evaluated suspicious
mediation introduced by resilience in the association be-
tween SH and SI. The analytical results were supportive
to the hypothesis that we put forwarded previously: re-
silience presented as a significant mediator in this asso-
ciation, contributed to one-fourth of the total SH-SI
association. In our previously published studies, we have
paid considerable attention to resilience and its associ-
ation with SH behaviors among Chinese LBC. We found
that, at first, resilience was inversely associated with SH,

as a higher level of resilience has been found related to
0.40 folds of SH odds [16]. Besides, resilience may
simultaneously play as a salient mediator in the asso-
ciation between depression and SH, as an estimated
26.8% of the total depression-SH association has been
mediated via resilience [24]. Findings of the current
study is an important extension on the pivotal role of
resilience in suicide prevention and control among
Chinese LBC: building-up resilience may not only be
effective in antagonizing SH behaviors in the first
place, but also can be beneficial for those who had
already harmed themselves.

Table 1 General characteristics of 2619 LBC, Guangnan, Yunnan, China, 2018

Characteristics Combined (N = 2619) SI (N = 555) Non-SI (N = 2064) Statistic (p)

Demographic

Sex: Boys (N, %) 1342 (51.24) 241 (43.42) 1101 (53.34) 17.23 (< 0.01) b

Age (Mean, SD) 14.01 (1.79) 14.13 (1.65) 13.98 (1.82) 0.83 (0.50) a

Current education (N, %) 23.75 (< 0.01) b

Primary school 652 (24.89) 98 (17.66) 554 (26.84)

Junior middle school 1464 (55.90) 356 (64.14) 1108 (53.68)

Senior middle school 503 (19.21) 101 (18.20) 402 (19.48)

Ethnicity (N, %) 0.57 (0.21) b

Zhuang or Miao 2018 (77.05) 421 (75.86) 1597 (77.37)

Other 601 (22.95) 134 (24.14) 467 (22.63)

Socioeconomic

Father’s age (Mean, SD) 39.47 (5.43) 39.53 (5.37) 39.46 (5.45) 0.26 (0.84) a

Mother’s age (Mean, SD) 37.77 (5.15) 37.86 (5.20) 37.75 (5.14) 2.87 (0.21) a

Father’s education level (N, %) 1.60 (0.12) b

Elementary or below 2157 (82.36) 447 (80.54) 1710 (82.85)

Junior middle school or above 462 (17.64) 108 (19.46) 354 (17.15)

Mother’s education level (N, %) 0.66 (0.28) b

Elementary or below 2450 (93.55) 515 (92.79) 1935 (93.75)

Junior middle school or above 169 (6.45) 40 (7.21) 129 (6.25)

Depressive symptom: CDI score≥ 20 (N, %) 217 (8.29) 115 (20.72) 102 (4.94) 143.30 (< 0.01) b

Resilience (Median, IQR)

Combined RSCA score 94 (17) 88.97 (17) 96.02 (16) − 159.7 (< 0.01)c

Dimension 1: Goal concentration 19 (4) 19 (5) 20 (5) −3.14 (0.20) c

Dimension 2: Emotion regulation 19 (6) 17 (6.5) 20 (7) −5.46 (0.12) c

Dimension 3: Positive perception 15 (4) 15 (3) 15 (4) −2.26 (0.27) c

Dimension 4: Family support 22 (5) 20 (5) 22 (5) −30.86 (0.02) c

Dimension 5: Interpersonal assistance 21 (7) 19 (8) 21 (6) −15.35 (0.04) c

SH behaviors (N, %)

Any SH 1269 (48.45) 410 (73.87) 859 (41.62) 182.20 (< 0.01) b

Repeated SH 930 (35.03) 337 (60.72) 583 (28.25) 101.86 (< 0.01) b

Medium and above SH (Severity) 335 (12.79) 138 (24.86) 197 (9.54) 92.03 (< 0.01) b

aDesign-based t test
bPearson Chi-square test (with Rao & Scott adjustment)
cDesign-based rank-sum test
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Among the 5 dimensions of resilience, emotion regula-
tion presented as the strongest mediator in SH-SI associ-
ation. Emotion regulation is the ability to respond to the
ongoing demands of experience with the range of emo-
tions in a tolerable manner [25]. The positive link be-
tween SH and emotion dysregulation has been
repeatedly mentioned. In fact, it has been suggested that
among adolescents, choosing SH is in essence an emo-
tion regulation strategy [26]. In a previously published
study on Hong Kong college undergraduates, the au-
thors found that increased cognitive reappraisal, one of
the two strategies of emotion regulation, was associated
with reduced risk of suicidal behavior [27]. All these
findings suggest the promising role of improving emo-
tion regulation ability in reducing suicidal risk among
Chinese LBC.
Interpersonal assistance and family support are the

other two dimensions of resilience which presented

noticeable mediation in SH-SI association. The two di-
mensions largely measure social support from different
sources for LBC. Social support has been identified as a
protective factor against suicidality among adolescents.
For example, Matlin et al. revealed that, increased family
support and peer support were associated with de-
creased suicidality for African American adolescents
[28]. Besides, Miller et al. disclosed a prominent rela-
tionship between a lower support from close friends and
higher odds of suicidal attempts [29]. In our previous
study, we also identified that perceived social support
from friends and parents were inversely associated with
SI in LBC [30]. This prominent mediation of social sup-
port in SH-SI association also reminds us that, interven-
tion measures which focusing on improving social
support could simultaneously be considered in prevent-
ing SH associated suicidal risk among the Chinese LBC.

Table 2 Univariate and multivariate Logistic regression fitting results for SH, resilience and SI associations

Covariates SI (Event: Yes) Resilience (Event: RSCA≥94)

Crude OR (90% CI) Adjusted OR (95% CI) Crude OR (90% CI) Adjusted OR (95% CI)

Sex (Ref: Boys): Girls 1.49 (1.26, 1.76) 1.57 (1.26, 1.96) 0.92 (0.85, 0.99) 0.91 (0.86, 0.96)

Age: + 1 year 1.05 (0.96, 1.15) 1.07 (1.00, 1.13) 1.08 (0.98, 1.20)

Ethnicity (Ref: Other): Zhuang or Miao 0.94 (0.87, 1.02) 1.10 (1.02, 1.18) 1.12 (1.00, 1.24)

Current education (Ref: Primary school):

Junior middle school 1.82 (1.68, 1.96) 1.58 (1.47, 1.70) 0.89 (0.84, 0.94) 0.88 (0.66, 1.17)

Senior middle school 1.42 (1.21, 1.66) 1.42 (1.26, 1.60) 1.34 (1.17, 1.54) 1.08 (0.57, 2.05)

Father’s age: + 5 years 1.01 (0.94, 1.09) 0.95 (0.89, 1.01)

Mother’s age: + 5 years 1.02 (1.01, 1.03) 0.97 (0.89, 1.05) 0.99 (0.91, 1.06)

Father’s education (Ref: Elementary or below)

Junior middle school or above 1.12 (0.99, 1.25) 1.26 (1.03, 1.54) 1.22 (0.92, 1.62)

Mother’s education (Ref: Elementary or below)

Junior middle school or above 1.11 (0.95, 1.31) 1.31 (1.18, 1.45) 1.31 (1.09, 1.59)

Depression (Ref: < 20): ≥20 5.03 (4.44, 5.70) 3.26 (3.08, 3.45) 0.11 (0.08, 0.15) 0.13 (0.08, 0.18)

Ever self-harmed (Ref: No): Yes 3.97 (3.35, 4.70) 3.37 (2.63, 4.31) 0.40 (0.35, 0.47) 0.46 (0.39, 0.53)

Resilience (Ref: RSCA< 94): RSCA≥94 0.44 (0.42, 0.45) 0.67 (0.58, 0.77) NA NA

Fig. 1 A path model illustrating the mediation of resilience in
SH-SI association

Fig. 2 Percentages of mediation in the total SI-SH association by
dimensions of resilience
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Emotion regulation more represents intrinsic ability-
oriented effect, whereas social support more reflects cir-
cumstance influences. This heterogeneity in nature de-
termines that for these two dimensions of resilience,
intervention measures could be totally different. Inter-
ventions on the former should be targeted at individuals,
while interventions on the latter should be focused on
the environment, especially family and school for chil-
dren and adolescents. Currently, various intervention
measures aiming at enhancing emotion regulation ability
of children and adolescents had been proposed and
proven effective, like anger control skills [31], cognitive-
behavioral therapies [32], methods of increasing toler-
ance of negative emotions [33], and more recently, the
school-based Rochester Resilience Project developed by
Wyman et al [34]. However, none of these intervention
measures mentioned above has ever been implemented
in Chinese children or adolescents, therefore their effect-
iveness in improving emotion regulation ability among
Chinese LBC should be comprehensively evaluated.
For improving social support, environmental attributes

should be considered. At the community level, it has
been found that a comprehensive intervention strategy,
which incorporated group psychotherapy and commu-
nity support, was effective in improving perceived social
support of elderly Chinese tuberculosis patients [35].
School-based intervention also showed promising effect.
In a newly published randomized controlled trial on 60
Chinese college students, Li et al. summarized that
group interpersonal psychotherapy (G-IPT), a structured
short-term psychotherapy that stresses on resolving
interpersonal problems, can effectively increase social
support, and its intervention effect lasted long [36].
Family-based therapy could be adopted, too, under the

premise that cultural difference has been considered.
Chinese families are tied closely by blood relationship,
and value family intimacy [37]. Under this situation, for
both-parent-migrant LBC, the major caretakers are
grandparents. In fact, it has been estimated that more
than 70% Chinese LBC are under the guardianship of
their grandparents [38]. Therefore, for both-parent-
migrant LBC, family-based interventions should be more
focused on cultivating the grandparent-grandchild cohe-
sion. Nevertheless, as family-based intervention pro-
grams remain rare in mainland China, especially in rural
areas, for Chinese LBC, community-based or school-
based social support interventions maybe more applic-
able and resourceful, therefore should be implemented
at first.
In self-harmed individuals, those who committed se-

verer or repeated SH were of particularly increased sui-
cidal risk [39, 40]. Therefore, we further analyzed the
mediation of resilience in the associations between SH
severity and SI, SH repetition and SI. One interesting
finding is that the mediation of resilience was only sig-
nificant for the association between severer SH and SI.
As for the association between SH repetition and SI, re-
silience presented negligible mediation. This finding
could suggest that, even for severer self-harmed LBC,
resilience-based intervention measures may gain notice-
able benefit in reducing suicide risk. The underlying
mechanisms for this incongruent mediation of resilience
should be further discussed by future studies.
Our study is the first exhaustive attempt in discussing

the mediation of resilience in the association between
SH and SI among Chinese LBC, a vulnerable population
of elevated suicidal risk. Except for novelty and secular
significance of the topic, scientific sampling design and

Fig. 3 Path models for mediation via resilience in the associations between SH repetition and SI, SH severity and SI. Panel A1: the reference for
SH repetition is “no repetition”; Panel A2: the reference for SH repetition is “4 times and below”; Panel B1: the reference for SH severity is “non-
observable”; Panel B1: the reference for SH severity is “slight and below”
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elaborate statistical analysis further strengthened the val-
idity of our results. Nevertheless, several limitations
should be noticed. First, cross-sectional design undoubt-
edly prevents causal inference, therefore the positive
findings based on path analysis are only possible medi-
ation that should be corroborated by using longitudinal
data. Second, self-report method in collecting relevant
information may introduce information bias. Third,
some potential confounders were not adjusted for be-
cause their information had not been collected, which
can result in residual confounding. Finally, we only dis-
cussed the suspected mediation of resilience in SH-SI as-
sociation, as the possibility of moderation by resilience
also exists, this problem invites further investigation.

Conclusion
To conclude, in this cross-sectional study of 2619 Chin-
ese LBC, we found that resilience presented as a promin-
ent mediator in the association between SH and SI.
Among all dimensions of resilience, emotion regulation,
interpersonal assistance and family support exhibited the
strongest mediation. Our study results probably suggest
resilience-centered intervention measures, especially
those targeting at enhancing emotion regulation ability
and improving social support, may exhibit effect in redu-
cing SH associated suicidal risk in this expanded vulner-
able population. Future studies of longitudinal design
are needed to corroborate this hypothesis.
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