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Abstract

Background Existing evidence suggests that children and adolescents who had experienced childhood
maltreatment (CM) are at higher suicidal risk. However, the mediation role of resilience in this association remains
unclear. We aim to investigate the mediation via resilience in the associations between CM and three suicidal risk
indicators (suicidal ideation, SI; suicidal plan, SP; suicidal attempt, SA) among a large sample of Chinese children and
adolescents.

Methods A population-based cross-sectional survey was conducted in southwestern China Yunnan province. A
total of 9723 children and adolescents were included and analyzed by using a multi-stage stratified cluster sampling
design. Univariate and multivariate logistic regression models were fitted to explore the associations between CM,
resilience, and the three suicidal risk indicators, dose-response trends further elucidated by using the restricted cubic
splines. Path models were adopted to estimate the mediation of resilience.

Results The estimated prevalence rates for one-year SI, SP and SA were 32.86% (95% Cl: 31.93-33.80%), 19.36% (95%
Cl: 18.57-20.16%) and 9.07% (95% Cl: 8.51-9.66%). After adjustment, CM significantly associated with all 3 suicidal

risk indicators, and the odds ratios (ORs) were 2.13 (95% Cl: 1.91-2.37), 2.45 (95% Cl: 2.13-2.81), and 3.61 (95% Cl:
2.90-4.52) for one-year SI, SP, and SA, respectively. Path models revealed that resilience significantly mediated the
associations between CM and the three suicidal risk indicators, and among all dimensions of resilience, family support
presented the strongest mediation consistently.

Conclusions Our study results suggest that intervention measures which focusing on improving psychological
resilience might be effective in reducing suicidal risk for children and adolescents who had experienced
maltreatment. Prospective studies should be done to corroborate our findings.
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Introduction

Although suicide rates had declined prominently in
recent years, suicide remains a leading cause of death [1,
2]. Compared to other age groups, children and adoles-
cents are at higher risk of suicide, emphasizing the fact
that more attention should be paid to this vulnerable age
group [2—4]. The ideation-to-action framework proposed
by Klonsky et al. stresses on a continuous developmental
process of suicide starts from suicidal ideation (SI), via
suicidal plan (SP) and suicidal attempt (SA), ends with
completed suicide [5-8]. It has been well validated that
SI, SP and SA are important indicators for imminent sui-
cide [9, 10].

Currently available evidence suggests prominent asso-
ciation between adverse childhood experiences, particu-
larly childhood maltreatment (CM), and the increased
suicidal risk [11, 12]. Studies showed that at least one in
four maltreated youths reported a history of SI, SP, or SA
[13]. A meta-analysis of young people demonstrated that
CM was associated with as much as 2.5-fold odds of SI,
and 3.38-fold odds of SA [14]. However, direct interven-
tion on CM has been proved costly, hard to implement,
and less effective [15, 16]. Under this circumstance, find-
ing other modifiable mediating factors which lie in the
association between CM and suicide, could be a plausible
way in reducing CM related suicide among youths.

Resilience has attracted considerable study interest in
the field of positive psychology recently [17]. The Ameri-
can Psychological Association defines resilience as “the
process of adapting well in the face of adversity, trauma,
tragedy, threats or even significant sources of stress” [18].
Resilience is a multidimensional definition contains goal
concentration, emotion regulation, positive perception,
family support and interpersonal assistance [19]. Some
previously published studies suggest that a higher level of
resilience was associated with decreased risk of suicidal
behaviors in youths [20-22]. Meanwhile, both cross-sec-
tional and longitudinal studies have shown that children
and adolescents who had experienced CM were observed
a lower level of resilience [23, 24]. Therefore, it is rea-
sonable to suspect that resilience plays as a significant
mediator in the CM-suicide association. After extensive
literature searching, we only identified two studies that
investigated the mediation of resilience in the association
between CM and SI [24, 25], whereas for the other two
important suicidal risk indicators, SP and SA, no perti-
nent studies have been published.

In the present study, by using a large representative
sample of Chinese children and adolescents, we intend
to estimate the possible mediation of resilience in the
association between CM and suicidal risk indicators.
Specifically, the two primary hypotheses will be tested:
(1) Resilience significantly mediates the associations
between CM and suicidal risk indicators; (2) Different
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dimensions of resilience discordantly mediate the above
associations. The major findings of this study can shed
light in constructing effective intervention strategies and
measures in reducing CM associated suicidal risk in chil-
dren and adolescents.

Materials and methods

Study design and procedure

A cross-sectional survey was conducted in Zhenxiong,
Yunnan Province, China, from May 9 to 31, 2021. Study
subjects were determined by using a multi-stage stratified
cluster sampling method with probability proportion-
ate to sample size (PPS) design. First, 6 counties/streets
were randomly chosen from all administrative areas in
Zhenxiong; second, a certain number of schools based
on pre-calculated sample size were randomly selected
within each of the chosen counties/streets; finally, 2—4
classes from each grade within the chosen schools were
randomly determined, and all eligible students within the
chosen classes were included for survey. Exclusion crite-
ria for study subjects include: (1) Aged below 10 years, for
only children aged 10 years or above can fully understand
the concept and consequence of suicide [26]; or (2) Aged
18 years or above; or (3) Had difficulties in hearing or
communication; or (4) Refused to participate. For sample
size calculation, we conservatively set the prevalence of
suicidal risk at 30%, with an acceptable error of 1.2% and
effective response rate of 90%, resulting in an initial sam-
ple size of 6225. Considering that sampling error for clus-
ter sampling is greater than simple random sampling, the
design effect was set at 1.5, which confirmed the required
sample size of 9338. In the end, altogether 9969 eligible
study subjects were included.

The survey contains two phases. In the first phase,
all eligible study subjects were required to fill in self-
administered questionnaires. After completion, finished
questionnaires will be carefully checked by pre-trained
quality control personnels deployed at the site, who were
postgraduates in public health from Kunming Medi-
cal University. The second phase is clinical diagnosis.
Respondents who were screened positive in the first
phase will be face-to-face interviewed by professional
pediatric psychiatrists to see whether a clinical diagno-
sis can be reached. More details regarding to this two-
phase survey process can be referred to in our previous
paper [27]. In this study, we only used database collected
in the first phase. The study protocol was reviewed and
approved by the Ethnics Review Committee of Kunming
Medical University. Prior to the survey, written informed
consents were obtained from both the participants and
their legal guardians.
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Measurements

A comprehensive structured self-administered question-
naire was used for collecting information from the study
subjects. The questionnaire contains multiple modules.
The modules that used for analyses in this study were:
general characteristics, suicidal risk indicators, CM, resil-
ience, depression and anxiety.

General characteristics

This part was self-developed, only contains factual ques-
tions like demographics (sex, age, ethnicity, whether sin-
gle child, whether left-behind children), family features
(parental marital status, education levels of the parents),
etc. Left-behind children (LBC) was defined as children
who are under 18 years old, with one or both of the par-
ents migrated to other places for work, and the separa-
tion exceeded a consecutive 6 months in the past year
[28].

Suicidal risk indicators

One-year SI, SP, SA were measured by the Suicide Behav-
iors Questionnaire-Revised (SBQ-R) [29]. One-year
SI, SP and SA were measured using the following three
separate questions: “How often have you thought about
killing yourself in the past year?”, “How often have you
planned to end your life in the past year?’, and “How
often have you attempted to suicide but failed in the past
year?”. Respondents who answered “1 time” or more fre-
quent were considered positive (the answers included:
never, 1 time, 2 times, 3—4 times, 5 times and above). In
this study, the Cronbach’s a of SBQ-R was 0.815 (Boot-
strap 95% CI: 0.805—-0.824).

M

The 28-item Childhood Trauma Questionnaire (CTQ)
was developed by Bernstein, which retrospectively
accesses CM experiences [30]. This instrument contains
five types of CM: physical and emotional abuse, physi-
cal and emotional neglect, sexual abuse. Each question
of the CTQ is scored on a five-point Likert scale from
“never true” (1 point) to “very often true” (5 points), with
a higher combined score reflects severer exposure of
CM. The Chinese version of the CTQ had demonstrated
satisfactory internal consistency [31, 32]. In our study
sample, the Cronbach’s a was 0.747 (Bootstrap 95% CI:
0.739-0.756).

Resilience

Resilience of study subjects was estimated by the Resil-
ience Scale for Chinese Adolescents (RSCA) that had
been previously validated [19]. The RSCA has 27 items
that can be classified into five dimensions (goal concen-
tration, emotion regulation, positive perception, family
support, interpersonal assistance). All questions can be
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rated from ‘totally disagree” (1 point) to “totally agree” (5
points), with a higher total score indicates a higher level
of resilience. When considering resilience as a dichoto-
mous variable, we choose the median (RSCA score: 87)
as the cut-off. The Cronbach’s a for RSCA in our analyti-
cal sample was 0.848 (Bootstrap 95% CI: 0.843-0.853).

Depression and anxiety

The Patient Health Questionnaire (PHQ-9) and the Gen-
eralized Anxiety Disorder Assessment (GAD-7) were
used for gauging two-week depressive and anxiety symp-
toms [33, 34]. Both instruments had been well-validated
in children and adolescents [35, 36]. A cut-off of 10 was
recommend for screening medium and above depres-
sion and anxiety of clinical diagnostic significance [33,
34]. The Cronbach’s a of PHQ-9 and GAD-7 were 0.867
(Bootstrap 95% CI. 0.862—0.873) and 0.888 (Bootstrap
95% CI: 0.883-0.893) in this study.

Statistical analysis

General characteristics of participates were presented by
descriptive statistics. Associations between CM, resil-
ience, and suicidal risk indicators were estimated by
using univariate and the subsequent multivariate logis-
tic regression models. In multivariate model, important
demographics (age, sex, ethnicity, place of residence,
etc.), family features (parental marital status, whether
single child, whether left-behind children, etc.), depres-
sive and anxiety symptoms were controlled for, consider-
ing that they might be prominent confounders [37, 38].
Dose-response trends between CM, resilience and the
suicidal risk indicators were estimated and visualized by
using restricted cubic splines (RCSs) with four knots. A
series of path models were fitted to evaluate the mediat-
ing role of resilience in the associations between CM and
suicidal risk indicators: when the two paths from CM to
resilience and from resilience to a specific suicidal risk
indicator are statistically significant, the mediation via
resilience exists, and the proportion of mediation is mea-
sured by the indirect association (calculated as the multi-
plication of the two path coefficients) divided by the total
association (the sum of direct and indirect association).
The statistical significance was set as a two-tailed p<0.05,
except for p<0.10 in univariate logistic regressions. All
data management and statistical analysis were performed
in R software (Version: 4.3.1, Vienna, Austria), mainly
used “lavaan” and “rms” packages.

Results

General characteristics of study subjects

For all the 9969 eligible subjects that initially included
and approached, 131 refused to participate in the sur-
vey, 115 were further deleted because of missing infor-
mation in key analytical variables, in the end 9723
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eligible students with complete data were included into
the final analysis, with a valid response rate of 97.53%.
As shown in Table 1, for demographic characteristics,
4792 (49.29%) were boys, the mean of age was 14.02
years, 9151 (94.12%) were ethnical majority (Han), 6926
(71.23%) were from rural areas, and more than a half
(53.84%) of the respondents were LBCs. Among all sui-
cidal risk indicators, the highest prevalence was observed
for one-year SI at 32.86% (95% CI: 31.93-33.80%), fol-
lowed by one-year SP at 19.36% (95% CI: 18.57-20.16%),
and one-year SA at 9.07% (95% CI: 8.51-9.66%). Students
who were at any kind of suicidal risk had a higher score of
CM and a lower score of resilience.

Associated factors of suicidal risk indicators

Univariate and multivariable binary logistic regression
models were used to identify associated factors of the
three suicidal risk indicators, and the results were jointly
displayed in Table 2. Among all controlled covariates,
sex, depression and anxiety showed consistent prominent
association with SI, SA and SP, girls and subjects with
higher PHQ-9 or GAD-7 score were observed higher sui-
cidal risk. After controlled for covariates, children and
adolescents with severer CM experience, as measured
by CTQ scores, were observed increased suicidal risk:
the ORs for one-year SI, SP, and SA were 2.13 (95% CI:
1.91-2.37), 2.45 (95% CI: 2.13-2.81), and 3.61 (95% CI:
2.90-4.52), respectively. On the contrary, resilience was
inversely associated with suicidal risk indicators: the ORs
for one-year SI, SP, and SA were 0.47 (95% CI: 0.42-0.52),
0.40 (95% CI: 0.35—0.46;), and 0.36 (95% CI: 0.29-0.45) in
children and adolescents with higher resilience level.

We further estimated dose-response trend in their
associations with suicidal risk indicators for CM and
resilience by using the RCS curves: both CM and resil-
ience showed significant dose-response associations with
all three suicidal risk indicators (p for all non-linear-
ity <0.05) with a distinct “seesaw” pattern, along with the
increase of resilience, the OR of suicidal risk consistently
decreased, whereas exactly the opposite for CM associ-
ated suicidal risk (Fig. 1).

Mediation of resilience in CM associated suicidal risk

Based on the above analytical results, together with addi-
tional analysis which identified statistically significant
association between resilience and suicidal risk indicators
(see in supplementary material, Table S1), it is reasonable
to suspect mediation via resilience in the associations
between CM and suicidal risk indicators. Hence, we fit-
ted a series of path models to test this hypothesis. The
analytical results showed that, resilience accounted for
33.91% of the total association between CM and one-year
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SI, 22.55% of the total association between CM and one-
year SP, 9.72% of the total association between CM and
one-year SA (Fig. 2). As to the five dimensions of resil-
ience, family support played the most prominent media-
tion, accounted for 24.03% of CM associated one-year SI,
16.75% of CM associated one-year SP, and 7.12% of CM
associated one-year SA, followed by emotion regulation
and interpersonal assistance (Fig. 3).

Discussion

In this population-based cross-sectional study, we fur-
ther corroborated the relationship between CM and sui-
cidal risk among Chinese children and adolescents, more
importantly, we revealed significant mediation by resil-
ience in CM associated SI, SP and SA. Among all dimen-
sions of resilience, family support consistently presented
the strongest mediation. These major findings may sug-
gest intervention measures which aiming at enhancing
resilience, especially those concentrating on repairing or
boosting family support, could be effective in reducing
suicidal risk for youths who are victims of child abuse.

In our analytical sample, we observed the prevalence
rates of one-year SI, SP, and SA were 32.86%, 19.36%, and
9.07%, moderately higher than some previous studies,
probably can be ascribed to different measurement tools,
study populations, and timeframes [39-42]. Among all
controlled covariates, we found that girls, study subjects
with higher depression or anxiety level were at increased
suicidal risk, and the above findings are similar to previ-
ous publications [25, 37, 38, 43]. Meanwhile, the positive
association between CM and suicidal risk that we identi-
fied in the present study is also consistent with existing
literatures [16, 44]. Some mechanisms might be involved
in explaining CM associated suicidal risk. For instance,
the diathesis-stress model suggests that individuals with
CM experiences can be more vulnerable to suicidal
behaviors [45]. From the perspective of neurobiological
mechanisms, CM may reduce serotonin function [46],
or decrease oxytocin [47, 48], or adversely affect the
hypothalamic-pituitary-adrenal axis and cortisol lev-
els [49], leading to emotional dysregulation and suicidal
behaviors.

Path analysis revealed that resilience significantly
mediated the relationship between CM and the three
suicidal risk indicators. Some published studies have
already suggested prominent mediation by resilience in
the association between CM and SI, for instance, Chen
et al. demonstrated that resilience mediated 39.8% of the
CM-lifetime SI association [25], Yang et al. found school
connectedness and resilience as chain mediators partly
mediated the link between CM and one-week SI [24]. The
current study further suggest this mediation by resilience



Peng et al. BMC Public Health (2024) 24:2114 Page 5 of 12

Table 1 Characteristics of 9723 study subjects

Characteristics All subjects One-year S| One-year SP One-year SA
(N=9723) Yes No Yes No Yes No

Demographics
Sex (N, %)

Boys 4792 (49.29) 1242 (25.92)  3550(74.08) 672 (14.02) 4120(85.98) 296 (6.18) 4496 (93.82)

Girls 4931 (50.71) 1953 (39.61) 2978 (60.39) 1210 (24.54) 3721 (7546) 586(11.88) 4345 (88.12)
Age (Mean, SD) 14.02 (1.94) 14.19 (1.83) 13.93 (2.00) 14.11 (1.80) 13.99 (1.98) 13.79(1.79)  14.04 (1.96)
Ethnicity (N, %)

Han majority 9151 (94.12) 3013(3293) 6138(67.07) 1769 (19.33)  7382(80.67) 822(8.98) 8329 (91.02)

Minority 572 (5.88) 182 (31.82) 390 (68.18) 113 (19.76) 459 (80.24) 60(1049)  512(89.51)
Place of residence (N, %)

Urban 2797 (28.77) 994 (35.54) 1803 (64.46) 608 (21.74) 2189 (78.26) 296 (10.58) 2501 (89.42)

Rural 6926 (71.23) 2201 (31.78)  4725(68.22) 1274 (18.39) 5652 (81.61) 586 (8.46) 6340 (91.54)

Family features
Parents'marriage status (N, %)

In marriage 7778 (80.00) 2427 (31.20) 5351 (6880) 1394(17.92) 6384(82.08) 632(8.13)  7146(91.87)

Divorced or widowed 1423 (14.64) 534 (37.53) 889 (62.47) 346 (24.31) 1077 (75.69) 174 (12.23) 1249 (87.77)

Remarried 522 (5.37) 234 (44.83) 288 (55.17) 142 (27.20) 380 (72.80) 76 (14.56) 446 (85.44)
Single child (N, %)

Yes 572 (5.88) 193 (33.74) 379 (66.26) 120 (20.98) 452 (79.02) 64 (11.19) 508 (88.81)

No 9151 (94.12) 3002 (32.81)  6149(67.19)  1762(19.25)  7389(80.75)  818(8.94)  8333(91.06)
Left-behind children (N, %)

Yes 5235 (53.84) 1765 (33.72) 3470 (66.28) 1078 (20.59) 4157 (7941) 501 (9.57) 4734 (90.43)

No 4488 (46.16) 1430 (31.86) 3058 (68.14) 804 (17.91) 3684 (82.09)  381(849) 4107 (91.51)

Study information
Grade (N, %)

Elementary school 2813 (28.93) 723 (25.70) 2090 (74.30) 450 (16.00) 2363 (84.00) 266 (9.46) 2547 (90.54)

Junior high school 5752 (59.16) 2088 (36.30) 3664 (63.70) 1246 (21.66) 4506 (78.34) 562 (9.77) 5190 (90.23)

Senior high school 1158 (11.91) 384 (33.16) 774 (66.84) 186 (16.06) 972 (83.94) 54 (4.66) 1104 (95.34)
Boarding student (N, %)

Yes 3776 (38.84) 1308 (34.64) 2468 (65.36) 727 (19.25) 3049 (80.75) 294 (7.79)  3482(92.21)

No 5947 (61.16) 1887 (31.73) 4060 (68.27)  1155(1942) 4792 (80.58) 588(9.89)  5359(90.11)

Psychological features
Depression (N, %)

Slight or below (PHQ-9< 10) 8307 (85.44) 2120(25.52) 6187 (74.48) 1050 (12.64) 7257 (87.36) 428(5.15) 7879 (94.85)

Medium or above (PHQ-9>10) 1416 (14.56) 1075(75.92) 341 (24.08) 832 (58.76) 584 (41.24) 454 (32.06) 962 (67.94)
Anxiety (N, %)

Slight or below (GAD-7 < 10) 8776 (90.26) 2485(28.32) 6291 (71.68) 1326 (15.11) 7450 (84.89) 556 (6.34) 8220 (93.66)

Medium or above (GAD-7=10) 947 (9.74) 710 (74.97) 237 (25.03) 556 (58.71) 391 (41.29) 326 (3442) 621 (65.58)
Childhood maltreatment (Median, IQR) 39 (15) 45(17) 37(12) 48(17) 38(13) 52(17) 38(13)
Resilience (Median, IQR) 87 (20) 80 (15) 91 (20) 78 (15) 89 (19) 76 (15) 88(19)
Resilience (N, %)

Low (RSCA<87) 4808 (49.45) 2268 (47.17) 2540 (52.83) 1495 (31.09)  3313(6891) 757 (15.74) 4051 (84.26)

High (RSCA>87) 4915 (50.55) 927 (18.86) 3988 (81.14) 387 (7.87) 4528 (92.13) 125 (2.54) 4790 (97.46)
Dimensions of resilience (Median, IQR)

Goal concentration 16 (6) 15 (6) 17 (7) 15 (5) 17 (7) 14 (5) 16 (7)

Emotion regulation 20 (8) 17 (6) 21(7) 16 (6) 21 (6) 16 (8) 20(7)

Positive perception 13(5) 13(4) 14(5) 13 (4) 14 (5) 12 (4) 13 (5)

Family support 20 (6) 19 (6) 21 (6) 18 (6) 21 (6) 17 (6) 21 (6)

Interpersonal assistance 19 (6) 17 (6) 20 (6) 17 (6) 20 (6) 17 (6) 20(7)
Total (N, %) 9723 (100.00) 3195(32.86) 6528 (67.14) 1882(19.36) 7841 (80.64) 882(9.07) 8841 (90.93)

Sl: suicidal ideation; SP: suicidal plan; SA: suicidal attempt
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Table 2 Univariate and multivariate models fitting results on associated factors of suicidal risk indicators
Covariates One-year S| One-year SP One-year SA
Crude OR Adjusted OR Crude OR Adjusted OR Crude OR Adjusted OR
(90% Cl) (95% Cl) (90% Cl) (95% Cl) (90% Cl) (95% Cl)
Sex: Girls (Ref: Boys) 187(174,202)"  182(165,200" 199(1.83,218)" 186 (165, 205(1.81,232)"" 1.78(157,
209" 208)"
Age: +1 year 1.07 (1051097 1.00(0.96,105  1.03(1.01,1.05) 1.00(0.95,1.05 093(0.91,096)  093(0.86,
0.99)"

Ethnicity: Minority (Ref: Han 0.95(0.82,1.11) 1.03(0.86,1.22) 1.19 (0.94, 1.49)
majority)
Place of residence: Rural (Ref: ~ 0.84(0.78,091)""  0.74 (0.66,0.83)"" 0.81(0.74,089)""  0.75 (0.66, 0.78 (0.69,0.88)""  0.84 (0.71, 1.00)
Urban) 085"
Parents' marriage status (Ref: In
marriage)

Divorced or widowed 132(1.20,146)"  1.09(0.95, 1.24) 47(131,165"  1.15(0.98,135) 1.58(1.35,1.83)" 1.13(0.92, 1.39)

Remarried 1.79 (1.54, 208) 131(1.06,1.61) 71(144,202)7  1.09(098,137) 193(1.55,238)"" 5(0.85, 1.53)
Single child: Yes (Ref: No) 1.04 (0.90, 1.21) 11(0.93,1.32) 128(1.02,1.60)  1.12(0.81,1.51)
Left-behind children: Yes (Ref: ~ 1.09 (1.01,1.17) 1.00 (091, 1.11) 19(1.09,1.29  1.10(0.98,1.25) 1.14(1.01,128)  0.99(0.85,1.17)
No)
Grade (Ref: Elementary school)

Junior high school 165(1.51,1.79" 61(1.351.910™ 145(1.31,161)"  134(1.10,163)" 104(091,1.18)  1.05(0.80, 1.38)

Senior high school 143(1.27,1 62)” 166 (1.23, 2. 23)” 00 (0.86,1.17) 1.07(0.76,1.50)  0.47 (0.36,0.60)""  0.65 (0.39, 1.08)
Boarding student: Yes (Ref:No)  1.14(1.06,1.23)"  1.05(0.94,1.18)  0.99 (0.91, 1.08) 0.77 (068,087)""  0.96 (0.79, 1.16)
Depression: PHQ-9>10 (Ref: 9.20(8.25,10.28)"  4.00 (342, 4. 70) 9.85(8.88,1093)"  4.21(3.59, 869 (767,984 348 (2.86,
PHQ-9<10) 493)™ 424"
Anxiety: GAD-7210 (Ref: 758 (6.67,864) 204168248 799(709,900) 1.94(161, 776 (6.79,887)"  2.00(1.62,
GAD-7<10) 2337 247)"
CM: CTQ=39 (Ref: CTQ < 39) 322(299,348)"  213(191,237)" 4293884747 245(2.13, 7.23(6.12,861)" 361 (2.90,

2817 4507

Resilience: RSCA>87 (Ref: 0.26 (0.24,0.28)""  047(042,052)"" 0.19(0.17,021)"" 040 (0.35, 0.14(0.12,0.16)"  0.36 (0.29,
RSCA < 87) 046)"" 045)"

CM: childhood maltreatment; ‘p<0.05, “p<0.01, *"p<0.001

in CM associated SA and SP. Our findings highlight the
promising role of resilience-centered intervention in
reducing future suicidal risk for children and adoles-
cents who suffered from CM, given the fact that feasible
and effective program in enhancing resilience for chil-
dren and adolescents are already available. For instance,
school-based group intervention that emphasizing on
emotional, cognitive and behavioral skills revealed a sig-
nificant increase in resilience of adolescents [50]. Seven
sessions of cognitive therapy for young people proved a
long-term improvement in resilience when compared
with controls [51]. Nevertheless, the effectiveness of
these interventions to foster resilience among children
and adolescents who are victims of CM requires further
validation.

Another important finding was that among all dimen-
sions of resilience, family support presented as the stron-
gest mediator in CM associated suicidal risk. In our
previous studies, emotion regulation, another dimension
of resilience, has been identified the leading mediator for

self-harm associated suicidal risk, and CM associated
self-harm among Chinese children and adolescents [21,
52]. As to the reason why CM victims who reported com-
paratively higher level of family support were seen lower
suicidal risk invites further investigation. Under any cir-
cumstance, this finding probably suggests that resilience
intervention measures which focusing on cultivating
family support could be of particular help in preventing
CM associated suicide, such as the FOCUS program, or
parent education plan [53, 54].

Among other dimensions of resilience, significant
mediation has also been found for emotion regulation
and interpersonal assistance. A longitudinal association
between CM experience and lower adaptive emotion
regulation in children and adolescents has been validated
[55], researchers also found that maltreatment during
childhood negatively affected interpersonal relationships,
especially peer relationship [56, 57]. It has been recog-
nized that both emotional dysregulation and malfunc-
tional peer relationship can contribute to increased
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Fig. 1 Dose-response association for childhood maltreatment, resilience and suicidal risk indicators illustrating by restricted cubic spline, adjusted for sex,
age, place of residence, depression, and anxiety
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*p<0.05
Resilience Resilience
-0.468* -0.084* -0.468* -0.050*
0.076* 0.079*
Childhood maltreatment One-year S| Childhood maltreatment > One-year SP
Mediation percentage: 33.91% Mediation percentage: 22.55%
Resilience
-0.468* -0.014*
0.065*
Childhood maltreatment One-year SA

Mediation percentage:9.72%

Fig. 2 Path analysis results for mediation of resilience. Standardized path coefficients were provided. Analyses were adjusted for sex, age, place of resi-

dence, depression, and anxiety

suicidal risk in youths [58, 59]. Therefore, targeted
intervention measures which concentrating on improv-
ing emotional regulation ability or repairing peer rela-
tionship, such as mindfulness training and peer support
program, might also be effective in reducing CM related
suicidal risk in children and adolescents [60, 61].

There are several strengths of our study. First, popula-
tion-based sampling design consolidates the representa-
tiveness of study subjects. Second, elaborate analytical
strategy elucidates the robustness of our results. How-
ever, the following limitations should be noticed: the
cross-sectional nature of this study undoubtedly hinders

causal inference; information bias is unavoidable due to
report and recall bias; generalization to the entire Chi-
nese child and adolescent population should be prudent,
as our study subjects were chosen from a single prov-
ince in China; meanwhile, our analytical sample did not
exclude individuals with any mental disorders diagnosed
in phase 2 interview, although the proportion is very
small (441/9723), it may also bring bias into our results.
Future longitudinal studies with more representative
sample and considering psychiatric disorders diagnosis
are needed to further validate our findings.
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Interpersonal assistance: 15.25% Goal concentration: 4.25%

Family support: 24.03% Emotion regulation: 13.63%

Positive perception: insignificant

Interpersonal assistance: 9.75% Goal concentration: insignificant

v

Family support: 16.75% Emotion regulation: 10.34%

Positive perception: insignificant

Interpersonal assistance: 3.47% Goal concentration: insignificant

v

Family support: 7.12% Emotion regulation: 3.43%

Positive perception: insignificant

Fig. 3 Mediation proportions by dimensions of resilience in the associations between childhood maltreatment and suicidal ideation (A), suicidal plan
(B) and suicidal attempt (C)
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Conclusions

In the current population-based cross-sectional study, we
further corroborated the association between CM experi-
ences and increased suicidal risk in Chinese children and
adolescents, more importantly, we identified a significant
mediation by resilience in this association, particularly
the dimension of family support. Our findings probably
suggest that intervention measures which targeting at
enhancing resilience could be effective in reducing sui-
cidal risk for children and adolescents who are victims
of CM. Future studies of prospective design and contain
more representative child and adolescent populations are
needed for validation of our major findings.
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