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Deliberate self-harm among children with disabilities in China:
a matched case-control study
Qi Gao1, Henry Xiang2, Yu-Tao Xiang3 and Huiping Zhu1

BACKGROUND: Study about deliberate self-harm (DSH) in children with different types of disabilities was scarce. This study
compared the incidence and patterns of DSH between children with and without disabilities aged 6–17 years using a matched
case-control study in Beijing.
METHODS: A total of 650 pairs of children with and without disabilities were surveyed. Characteristics of latest episode of self-harm
within the 12 months were compared. Associations between disability status, sociodemographic factors, smoking, drinking, sleep
problems, and self-harm were examined.
RESULTS: Children with disabilities showed significant higher incidence of DSH than children without disabilities. Two groups
differed significantly in terms of self-harm methods, body parts injured, premeditation, wishing to be known by others and help-
seeking behavior. The adjusted OR for self-harm was 4.76 (2.99–7.55) for children with disabilities compared with children without
disabilities. Children who slept fewer than 6 h per night, had difficulty falling asleep at night sometimes/often, and went to sleep
after midnight 1 to 3 nights per month or at least once a week were at elevated risk of self-harm.
CONCLUSION: This study highlights a strong relationship between disability, sleep problems, and DSH. Interventions to reduce self-
harm should target disability and sleep problems as important risk factors.
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INTRODUCTION
Deliberate self-harm (DSH) is a widespread problem in children
and adolescents around the world. Results from a seven-country
comparative community study of DSH among over 30,000, mainly
15- and 16-year-old children, found that 8.9% of females and 2.6%
of males reported an episode of self-harm in the past year.1 Non-
fatal self-harm frequently leads to repetition (16% after 1 year and
23% after 4 years), and it is often recognized as a precursor to
completed suicide.2 It is estimated that around a quarter of
suicides might be preceded by non-fatal self-harm in the previous
year.3 Thus, self-harm is highlighted in national suicide prevention
strategy in many countries like UK, Australia, Belgium, and
Norway.1,4

Globally, it is estimated that 10% of children (~200 million) live
with some kind of disability.5 They are thought to be at
significantly greater risk of violence and injury than their
counterparts without disabilities.6–8 For children with disabilities,
previous studies mostly focused on self-harm among those with
intellectual disability (ID) and autism spectrum disorder (ASD).9–11

So far, most of the self-harm literature have only focused on
children with certain kind of disability, and studies about repeated
self-harm in children with a wide range of disabilities were lacking.
As self-harm could be associated with significant subsequent
morbidity and is the key risk factor for future suicide, there is an
urgent need to predict self-harm and its repetition.12

In China, over 5 million children younger than 17 years old has a
disability.13 Data from several regional cross-sectional studies
reported that prevalence of self-harm has ranged from 7.2% to
35.6% among Chinese children.14,15 To date, however,

epidemiological study about this problem in Chinese children
with disabilities was scarce, and self-harm had never been
compared directly between children with and without disabilities.
Improved information is needed to obtain accurate estimates of
self-harm incidence in children with disabilities so as to recognize
the urgency and scope of this problem and allocate health
resources and services. The present study aims to examine the
incidence of self-harm occurred during the previous 12 months
among children with different types of disabilities, and to describe
the characteristics and risk factors of self-harm within this
vulnerable Chinese pediatric population by using a 1:1 matched
case-control study.

METHODS
Participants
This study was conducted in Beijing, the capital of the People’s
Republic of China. The sampling frame of all local special
education schools was provided by Beijing Municipal Education
Commission. There were 22 special education schools in 16 urban
and suburban districts of Beijing, and 11 of them were randomly
selected using a computer program. The selected schools were
informed of the project through invitation letters, and all schools
agreed to participate in our study. All children with disabilities
aged 6–17 years in the 11 special education schools were
recruited into the study. According to the selected special schools,
we chose the general education schools which were nearest to the
special schools in the same district, and the basic information of
children like age, gender, and family address in these schools was
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collected. For every child with disabilities, we matched a child
without disabilities (same age and gender, and lived in the same
district) who was randomly recruited from these general educa-
tion schools.
Our study was approved by the Institutional Review Board of

Capital Medical University. Informed consent form was obtained in
writing from a parent of each child before the day of survey.

Disability classification
Children with disabilities attending the special education schools
in Beijing were registered in China Disabled Persons’ Federation
(CDPF). CDPF is the official agency for individuals with disability in
China, which issued an official certificate to define the type and
severity of disability for each person with disability. In this study,
we classified disability using the following five groups defined by
the China Classification and Grading Criteria of Disability: mental
retardation, hearing disability, speech disability, physical disabil-
ities, and mental health disorders.8,16,17 Type of disability was
recorded in the questionnaire by children and their parents, which
was in accord with the disability type listed in the official
certificates for children with disabilities.

Health and behavior questionnaire
We developed a questionnaire that included questions regarding
basic demographic features, smoking, drinking, sleep patterns,
health and lifestyle, disabling condition, suicide behavior, and self-
harm behavior. Data on sleep patterns were assessed using
questions from our previous publication and studies conducted by
United States researchers.18,19 We focused on the details about
the most recent episode of self-harm that occurred during the
previous 12 months (date, method, whether the act was
premeditated or impulsive, medical treatment after self-harm,
use of alcohol or drugs at time of episode, etc.). Premeditation was
classified according to the time interval (from “less than 30min” to
“a week or more”) between starting to think about harming
themselves and carrying it out. Occasional DSH was defined as a
frequency of 1 to 4 times, and repetitive DSH was defined as the
frequency of 5 times or more during the past year.
The questionnaire was first piloted in a small group of children

in two of the selected schools. Questionnaire was finalized using
feedback from the pilot study. In the present study, disabling
condition was viewed as a risk factor for DSH, thus, in order to
ensure that the child’s disability presented before the act of self-
harm occurred, a child must have the disabling condition(s) for at
least 12 months prior to the survey.

Procedure
All fieldwork began in September 2017 and finished in February
2018. The questionnaire was administered in classrooms by the
school teachers and researcher staff within 30 min in all
participating schools. Consenting parents completed the ques-
tionnaire for young children (6–10 years), and for children (11–17
years) who were unable to fill out the questionnaire by
themselves. Children aged 11–17 years who were capable of
filling out the questionnaire for themselves completed ques-
tionnaire on their own and anonymously. Parents and children
were assured of the total confidentiality and anonymity. To avoid
possible bias, children and their parents were instructed to avoid
discussions during the survey.

Definition of DSH
Strict standard was developed to classify DSH events depending
on the response to the following key question: “Have(s) you (your
child) deliberately tried to harm yourself (him/herself) in the last
year in one or more of the following types (24 self-harm options
provided, such as taking overdoses, cutting yourself)?” and the
response option could be “no”’, “yes, “once”, “yes, 2–4 acts of self-
harm”, and “yes, ≥ 5 acts of self-harm”.

DSH was defined as a non-fatal act in which an individual did
one or more of the following behaviors deliberately.1

● Self-initiated behavior (such as self-cutting, -burning, -bang-
ing, etc.).

● Ingestion of a substance in excess of the prescribed
therapeutic dose.

● Ingestion of a substance or object non-ingestible.

In this study, children met the criteria for self-harm if it included
one of the acts outlined above, and had occurred at least once.
We did not judge according to their motives for self-harm, but that
the act appeared deliberately, since determination of a child’s
intent during self-harm could not reliably be performed, especially
for a child too young, or a child with mental health disorders, or
mental retardation in the present study.

Statistical analyses
All analyses were performed using SAS statistical software. We first
compared the incidence of DSH between children with and
without disabilities by sociodemographic, sleep, smoking, and
drinking factors. Chi-square tests were used to assess the
association between self-harm status and disability status by
these variables. Then we compared the characteristics of self-harm
episodes between the two groups of children. Finally, all of the
variables mentioned above were included in the multivariate
analysis, and logistic regression model was used to assess the risk
of self-harm in sampled children.

RESULTS
A total of 738 children with disabilities were eligible for inclusion
in our study, of which 672 agreed, resulting in a participation rate
of 91.1%. Finally, 650 children with disabilities were present at the
day of survey and completed the questionnaire. Also, 650 children
without disabilities were included in our study. Overall, 62.5% of
the sample was male and 37.5% were female in both of the
groups. The median age of the sampled children was 12.0 (IQR:
9.0–14.0) years.
As presented in Table 1, children with disabilities had a

substantially higher incidence of DSH than children without
disabilities (20.6 vs. 10.9%, P < 0.001). The rates of self-harm
differed significantly between the two groups with respect to
variables such as gender, ethnic group, whether being a single
child or not, family income per month, and smoking.
The age-of-onset of DSH varied significantly between children

with and without disabilities (P < 0.001). The median age-of-onset
of self-harm was 8.0 (IQR: 6.0–11.0) years for children with
disabilities, compared with 12.0 (IQR: 10.0–14.0) years for children
without disabilities.
Characteristics of self-harm episodes among sampled children

with and without disabilities are presented in Table 2. Two groups
differed significantly in terms of self-harm methods, body parts
injured, premeditation, whether somebody else knew, anybody
else had self-harm, wishing to be known by others, and help-
seeking behavior after self-harm. Although multiple methods
remained the most common method of DSH among both of the
groups, using another single method (such as self-scratching,
-carving, -burning, -hitting, hanging, jumping, or overdose) and
self-biting were more likely to be reported among children with
disabilities than children without disabilities. Upper extremities
were the most common body parts injured reported by both
groups, but injuries to the head/neck region were more common
for children with disabilities (37.6 vs. 8.5%). Almost 80.0% of
children with disabilities, but 60.6% of children without disabilities
decided to harm themselves within 30min of doing so.
Table 3 presents the sampled children classified into three

groups (no, occasional, and repetitive DSH) based on the reported
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history of DSH. The rates of occasional and repetitive DSH were 4.2
and 11.5%, respectively. Disability status, smoking, drinking,
average hours of sleep per night, having difficulty falling asleep
at night, and going to sleep after midnight were significantly
associated with repetitive DSH. Children with disabilities had
substantially higher rate of repetitive DSH than children without
disabilities (15.2 vs. 7.9%, P < 0.001).
Table 4 presents the ORs for DSH by disability status,

sociodemographic, smoking, drinking, and sleep-related factors.
In univariate analysis, the OR for self-harm was 2.12 (95%
CI:1.55–2.89) for children with disabilities compared with children
without disabilities. Children aged 14 to 17 years from ethnic
minorities, smoking, drinking, sleeping fewer than 6 h a night,
having difficulty falling asleep at night sometimes/often, and
going to sleep after midnight 1 to 3 nights per month or at least
once a week had an increased risk of self-harm. The adjusted OR
of self-harm among children with disabilities was significantly
higher than that among children without disabilities (OR= 4.76;
95% CI= 2.99, 7.55; P < 0.01). Children who reported ethnic
minorities, drinking, sleeping fewer than 6 h per night, having
difficulty falling asleep at night sometimes/often, and going to
sleep after midnight 1 to 3 nights per month or at least once a
week were at elevated risk of self-harm after controlling for
potential confounders.

DISCUSSION
Our study was possibly the first study that investigated risk of self-
harm among children with a wide range of disabilities in China.
This study provided important preliminary evidence for elevated
risk and characteristics of self-harm in children with disabilities.
In this study, overall incidence of DSH during the previous

12 months among the sampled children was 15.8%. Studies from
England and Australia reported that about 6 to 7% of children
aged 15 years had DSH in the previous year,20,21 which is lower
than the incidence rate in our study. In addition, our results
showed 4.2% children reported occasional DSH, and 11.5%
reported repetitive DSH. A study from Germany showed 10.9%
of the school students reported the occasional form of DSH within
the previous year, and 4.0% reported the repetitive form of DSH.22

Diverse rates of self-harm within studies might be explained by
the different study samples, sociocultural context, definition of
self-harm including occasional and repetitive forms, measuring
the presence of self-harm in prior years or lifetime, type of school,
and age range of study participants.
Our study examined DSH in a special vulnerable pediatric

population and showed children with disabilities had signifi-
cantly higher incidence of DSH than children without disabilities

Table 1. Incidence of DSH among children with and without
disabilities, by sociodemographic, smoking, drinking, and sleep-
related factors in Beijing, China

Characteristics Children without
disability

Children with
disability

P-value

N Injured n (%) N Injured n (%)

Total 650 71 (10.9) 650 134 (20.6) < 0.001

Gender

Male 406 51 (12.6) 406 84 (20.7) 0.003

Female 244 20 (8.2) 244 50 (20.5) < 0.001

Age (year)

6–9 184 4 (2.2) 184 42 (22.8) < 0.001

10–13 283 20 (7.1) 283 50 (17.7) < 0.001

14–17 183 47(25.7) 183 42 (23.0) 0.626

Ethnic group

Han Chinese 617 67 (10.9) 601 116 (19.3) < 0.001

Ethnic minorities 33 4 (12.1) 49 18 (36.7) 0.027

Parent–child relationship

Natural parents 628 66 (10.51) 609 124 (20.36) < 0.001

Adoptive parents/
step-parents

22 5 (22.73) 41 10 (24.39) 0.883

Single parent

Yes 42 9 (21.4) 78 16 (20.5) 1.000

No 608 62 (10.2) 572 118 (20.6) 0.000

Single child

Yes 514 55 (10.7) 370 75 (20.3) 0.000

No 136 16 (11.8) 280 59 (21.1) 0.029

Father’s education

Middle school or
less

64 12 (18.8) 177 31 (17.5) 0.975

High school 202 29 (14.4) 187 30 (16.0) 0.748

Undergraduate
degree or higher

384 30 (7.8) 286 73 (25.5) 0.000

Mother’s education

Middle school or
less

67 12 (17.9) 187 32 (17.1) 1.000

High school 178 22 (12.4) 195 30 (15.4) 0.488

Undergraduate
degree or higher

405 37 (9.1) 268 72 (26.9) 0.000

Family income per month

<5000 99 8 (8.1) 273 50 (18.3) 0.025

5000–12,000 372 46 (12.4) 254 49 (19.3) 0.024

>12,000 179 17 (9.5) 123 35 (28.5) < 0.001

Smoking

Yes 26 13 (50.0) 15 2 (13.3) 0.044

No 624 58 (9.3) 635 132 (20.8) 0.000

Drinking

Yes 153 43 (28.1) 46 12 (26.1) 0.936

No 497 28 (5.6) 604 122 (20.2) 0.000

Average hours of sleep per night

<6 76 27 (35.53) 10 5 (50.00) 0.588

6–8 291 37 (12.71) 152 36 (23.68) 0.005

>8 283 7 (2.47) 488 93 (19.06) 0.000

Having difficulty falling asleep at night

Never/rarely 421 26 (6.18) 384 52 (13.54) 0.001

Sometimes 182 31 (17.03) 195 47 (24.10) 0.117

Table 1. continued

Characteristics Children without
disability

Children with
disability

P-value

N Injured n (%) N Injured n (%)

Often 47 14 (29.79) 71 35 (49.30) 0.056

Using sleeping pills

Never/rarely 643 68 (10.58) 624 128 (20.51) 0.000

Sometimes/often 7 3 (42.86) 26 6 (23.08) 0.572

Going to sleep after midnight

Never/rarely 381 12 (3.15) 568 104 (18.31) 0.000

1 to 3 nights per
month

137 18 (13.14) 54 18 (33.33) 0.003

At least once a
week

132 41 (31.06) 28 12 (42.86) 0.325
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(20.6 vs. 10.9%). Previous studies indicated that psychiatric
conditions such as borderline personality disorder are asso-
ciated with DSH, and self-harm has a high prevalence rate
among children with ID and ASD.9,10,23,24 A previous study of

943 children with severe ID reported 17.0% of the sampled
children showed self-harm.25 For children with ASD, the
prevalence rate is even higher, occurring in around 50% of this
population.9,10,23

Table 2. Characteristics of DSH in sampled Chinese children with and without disability, Beijing, China

Children without disabilities Children with disabilities P-value

Characteristics Injured No. % (95% CI) Injured No. % (95% CI)

Number of self-harm episodes 0.753

<5 20 28.2 (17.4, 38.9) 35 26.1 (18.6, 33.7)

5 or more 51 71.8 (61.1, 82.6) 99 73.9 (66.3, 81.4)

Self-harm methods < 0.001

Self-biting 2 2.8 (0.3, 6.7) 15 11.2 (5.9, 16.5)

Punching hard objects 7 9.9 (2.9, 16.8) 2 1.5 (0.0, 3.6)

Preventing wound from healing 1 1.4 (0.0, 4.2) 10 7.5 (3.0, 11.9)

Self-cutting 6 8.5 (2.0, 14.9) 2 1.5 (0.0, 3.6)

Other single method 1 1.4 (0.0, 4.2) 22 16.4 (10.2, 22.7)

Multiple methods 54 76.1 (66.1, 86.0) 83 61.9 (53.7, 70.2)

Body part injured 0.010

Upper extremities 51 71.8 (61.4, 82.3) 76 56.7 (48.3, 65.1)

Head/neck 6 8.5 (2.0, 14.9) 37 37.6 (20.0, 35.2)

Multi-body parts 11 15.5 (7.1, 23.9) 13 9.7 (4.7, 14.7)

Other parta 3 4.2 (0.0, 8.9) 8 6.0 (2.0, 10.0)

Premeditation 0.021

<30min 43 60.6 (49.2, 71.9) 106 79.1 (72.2, 86.0)

<1 h 5 7.0 (1.1, 13.0) 8 6.0 (2.0, 10.0)

<1 day 7 9.9 (2.9, 16.8) 9 6.7 (2.5, 11.0)

<1 week 8 11.27 (3.9, 18.6) 3 2.2 (0.0, 4.7)

≥1 week 8 11.27 (3.9, 18.6) 8 6.0 (2.0, 10.0)

Somebody else knew < 0.001

Yes 26 36.6 (25.1, 47.8) 101 75.4 (68.1, 82.7)

No 45 63.4 (52.2, 74.6) 33 24.6 (17.3, 31.9)

Alcohol use before self-harm 0.087

Yes 3 4.2 (0.0, 11.9) 1 0.8 (0.0, 2.2)

No 68 95.8 (91.1, 99.9) 133 99.2 (97.8, 99.9)

Illegal drug use before self-harm 0.240

Yes 2 2.8 (0.0, 6.7) 1 0.8 (0.0, 2.2)

No 69 97.2 (93.3, 99.9) 133 99.25 (97.8, 99.9)

Feeling pain during self-harm 0.189

Yes 51 71.8 (61.4, 82.3) 84 62.7 (54.5, 70.9)

No 20 28.2 (17.7, 38.6) 50 37.3 (29.1, 45.5)

Hospital presentation 0.294

Yes 11 15.5 (7.1, 23.9) 14 10.5 (5.3, 15.6)

No 60 84.5 (76.1, 92.9) 120 89.5 (84.4, 94.7)

Want to be known by others 0.011

No 45 63.4 (52.2, 74.6) 60 44.8 (36.4, 53.2)

Yes 26 36.6 (25.4, 47.8) 74 55.2 (46.8, 63.6)

Anybody else had self-harm 0.005

Yes 10 14.1 (6.0, 22.2) 29 21.6 (14.7, 28.6)

No 22 31.0 (20.2, 41.7) 16 11.9 (6.5, 17.4)

Don’t know 39 54.9 (43.4, 66.5) 89 66.4 (58.4, 74.4)

Help-seeking after episodes of self-harm 0.001

Yes 9 12.7 (4.9, 20.4) 47 35.1 (27.0, 43.2)

No 62 87.3 (79.6, 95.1) 87 64.9 (56.9, 73.0)

aOther part includes spine, low back, buttock, chest, abdomen, pelvis, lower extremities, and other
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Table 3. Distribution of DSH in the sampled Chinese children by sociodemographic, sleep, smoking, and drinking characteristics

No DSH Occasional DSH Repetitive DSH

Characteristics N % (95% CI) N % (95% CI) N % (95% CI)

Total 1095 84.2 (82.2, 86.2) 55 4.2 (3.1, 5.3) 150 11.5 (9.8, 13.3)

Disability status

Without 579 89.1 (86.7, 91.5) 20 3.1 (1.7, 4.4) 51 7.9 (5.8, 9.9)

With 516 79.4 (76.3, 82.5) 35 5.4 (3.6, 7.1) 99 15.2 (12.5, 18.0)

Gender

Male 677 83.4 (80.8, 85.9) 32 3.9 (2.6, 5.3) 103 12.7 (10.4, 15.0)

Female 418 85.7 (82.5, 88.8) 23 4.7 (2.8, 6.6) 47 9.6 (7.0, 12.3)

Age

6–9 322 87.5 (84.1, 90.9) 4 1.1 (0.0, 2.2) 42 11.4 (8.1, 14.7)

10–13 496 87.6 (84.9, 90.4) 17 3.0 (1.6, 4.4) 53 9.4 (7.0, 11.8)

14–17 277 75.7 (71.3, 80.1) 34 9.3 (6.3, 12.3) 55 15.0 (11.3,18.7)

Ethnic group

Han Chinese 1035 85.0 (83.0, 87.0) 47 3.9 (2.8, 4.9) 136 11.2 (9.4, 12.9)

Ethnic minorities 60 73.2 (63.4, 83.0) 8 9.8 (3.2, 16.3) 14 17.1 (8.8, 25.4)

Single parent

Yes 95 79.2 (71.8, 86.5) 4 3.3 (0.1, 6.6) 21 17.5 (10.6, 24.4)

No 1000 84.7 (82.7, 86.8) 51 4.3 (3.2, 5.5) 129 10.9 (9.1, 12.7)

Single child

Yes 754 85.3 (83.0, 87.6) 36 4.1 (2.8, 5.4) 94 10.6 (8.6, 12.7)

No 341 82.0 (78.3, 85.7) 19 4.6 (2.6, 6.6) 56 13.5 (10.2, 16.8)

Father’s education

Middle school or less 198 82.2 (77.3, 87.0) 19 7.9 (4.5, 11.3) 24 10.0 (6.2, 13.8)

High school 330 84.8 (81.3, 88.4) 19 4.9 (2.7, 7.0) 40 10.3 (7.3, 13.3)

Undergraduate degree or higher 567 84.6 (81.9, 87.4) 17 2.5 (1.3, 3.7) 86 12.8 (10.3, 15.4)

Mother’s education

Middle school or less 210 82.7 (78.0, 87.4) 21 8.3 (4.9, 11.7) 23 9.1 (5.5, 12.6)

High school 321 86.1 (82.5, 89.6) 14 3.8 (1.8, 5.7) 38 10.2 (7.1, 13.3)

Undergraduate degree or higher 564 83.8 (81.0, 86.6) 20 3.0 (1.7, 4.3) 89 13.2 (10.7, 15.8)

Family income per month

<5000 314 84.4 (80.7, 88.1) 20 5.4 (3.1, 7.7) 38 10.2 (7.1, 13.3)

5000–12,000 531 84.8 (82.0, 87.6) 23 3.7 (2.2, 5.2) 72 11.5 (9.0, 14.0)

>12,000 250 82.8 (78.5, 87.0) 12 4.0 (1.8, 6.2) 40 13.3 (9.4, 17.1)

Smoking

Yes 26 63.4 (48.0, 78.8) 4 9.8 (0.3, 19.2) 11 26.8 (13.3, 40.4)

No 1069 84.9 (82.9, 86.9) 511 4.1 (3.0, 5.1) 139 11.0 (9.3, 12.8)

Drinking

Yes 144 72.4 (66.1, 78.6) 18 9.0 (5.0, 13.1) 37 18.6 (13.1, 24.0)

No 951 86.4 (84.3, 88.4) 37 3.4 (2.3, 4.4) 113 10.3 (8.5, 12.1)

Average hours of sleep per night

<6 54 62.8 (52.6, 73.0) 9 10.5 (4.0, 16.9) 23 26.7 (17.4, 36.1)

6–8 370 83.5 (80.1, 86.9) 20 4.5 (2.6, 6.5) 53 12.0 (8.9, 15.0)

>8 671 87.0 (84.7, 89.4) 26 3.4 (2.1, 4.7) 74 9.6 (7.5, 11.7)

Having difficulty falling asleep at night

Never/rarely 727 90.3 (88.3, 92.4) 23 2.9 (1.7, 4.0) 55 6.8 (5.1, 8.6)

Sometimes 299 79.3 (75.2, 83.4) 22 5.8 (3.5, 8.2) 56 14.9 (11.3, 18.4)

Often 69 58.5 (49.6, 67.4) 10 8.5 (3.5, 13.5) 39 33.0 (24.6, 41.5)

Using sleeping pills

Never/rarely 1071 84.5 (82.5, 86.5) 52 4.1 (3.0, 5.2) 144 11.4 (9.6, 13.1)

Sometimes/often 24 72.7 (57.5, 87.9) 3 9.1 (0.0, 18.9) 6 18.2 (5.0, 31.3)

Going to sleep after midnight

Never/Once a month 833 87.8 (85.7, 89.9) 30 3.2 (2.1, 4.3) 86 9.1 (7.2, 10.9)

2 to 3 nights per month 155 81.2 (75.6, 86.7) 11 5.8 (2.5, 9.1) 25 13.1 (8.3, 17.9)

At least once a week 107 66.9 (59.6, 74.2) 14 8.8 (4.4, 13.1) 39 24.4 (17.7, 31.0)
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Repetitive is a key component of self-harm.24 We found children
with disabilities had significantly higher incidence of repetitive DSH
than children without disabilities (15.2 vs. 7.9%). Disability status,
smoking, drinking, and sleep problems were positively linked to
repetitive DSH. These findings are consistent with earlier reports.
Previous studies found that the majority of self-injurers in psychiatric
samples had engaged in the behavior much more frequently
(average of > 50 episodes in the past year), while most general
adolescents who engage in self-injury reported doing so only a few
times ( < 10 lifetime episodes).26–28 Also, our findings are consistent
with previous studies showing that the risk factors associating with
self-harm in adolescents included alcohol use, smoking, and sleep
problems.9,22,29–31 Rossow et al.32 reported the risk of DSH was higher
among adolescents who used alcohol. Brunner et al.22 found that
adolescent girls who smoked demonstrated an elevated risk for both
occasional and repetitive DSH.
Sleep plays an essential role in our overall health.33 In 2015, the

National Sleep Foundation (NSF) updated sleep duration recommen-
dations that suggest the appropriate sleep duration for school-aged
children (6–13 years) is between 9 h and 11 h, and for teenagers
(14–17 years) between 8 h and 10 h.34 Thus, according to the
recommended sleep time durations, 8 h of sleep and longer may be
appropriate for children in our study. However, we found that only
43.5% children without disabilities and 75.1% children with disabilities
slept more than 8 h, and 11.7% children without disabilities slept less
than 6 h a night, which is not recommended by NSF. Individuals with
sleep durations far outside the normal range may have serious health
problems, and there has been growing evidence that sleep
disturbances are important factors for risk of self-harm and
suicide.29–31,33 Consistent with findings from previous studies, we
found a strong association between sleep problems and DSH as
insufficient sleep duration ( < 6 h), having difficulty falling asleep at
night sometimes/often, and going to sleep after midnight 1 to 3
nights per month or at least once a week yielded higher odds of self-
harm. Our results underline the importance of healthy sleep in the
prevention of self-harm for children.
The most commonly used method of self-harm reported by the

general population across studies was self-cutting or self-carving,
with most common body parts injured occurring on the
arms.1,6,26,35 In our study, we also found upper extremities were
the most self-injured parts reported by both groups of children.
However, the majority of children in the two groups reported
using multiple methods of self-harm, using another single method
and self-biting were more likely to be reported by children with
disabilities, and punching hard objects and self-cutting were more
frequent among children without disabilities. Children with and
without disabilities differed significantly with respect to self-harm
methods, and this result was similar to the finding from a study
that self-harm among people with developmental disabilities is a
completely different phenomenon compared with that occurring
among normally developing people because of the differences in
forms of self-harm.27

Table 4. Logistic regression analysis of DSH by disability status,
sociodemographic, smoking, drinking, and sleep factors

Variables Univariate model Multivariate model

OR 95% CI OR 95% CI

Disability status

Without 1 1

With 2.12(1.55, 2.89)* 4.76(2.99, 7.55)**

Gender

Male 1 1

Female 0.84(0.61, 1.15) 0.96(0.68, 1.35)

Age

6–9 1 1

10–13 0.99(0.66, 1.47) 0.73(0.46, 1.15)

14–17 2.25(1.52, 3.32)* 1.01(0.61, 1.67)

Ethnic group

Han Chinese 1 1

Ethnic minorities 2.07(1.24, 3.46)* 1.92(1.07, 3.45)*

Parent–child relationship

Natural parents 1 1

Adoptive parents/
stepparents

1.72(0.95, 3.14) 1.74(0.89, 3.40)

Single parent

Yes 1 1

No 0.68(0.43, 1.09) 0.86(0.51, 1.47)

Single child

Yes 1 1

No 1.28(0.93, 1.74) 1.10(0.76, 1.58)

Father’s education

Middle school or less 1 1

High school 0.82(0.54, 1.27) 0.67(0.38, 1.18)

Undergraduate degree or
higher

0.84(0.57, 1.24) 0.67(0.35, 1.31)

Mother’s education

Middle school or less 1 1

High school 0.77(0.50, 1.20) 1.09(0.61, 1.95)

Undergraduate degree or
higher

0.92(0.63, 1.36) 1.61(0.82, 3.15)

Family income per month

<5000 1 1

5000–12000 0.97(0.68, 1.38) 1.25(0.82, 1.92)

>12000 1.13(0.75, 1.70) 1.39(0.82, 2.35)

Smoking

Yes 1 1

No 0.31(0.16, 0.59)* 0.64(0.29, 1.39)

Drinking

Yes 1 1

No 0.41(0.29, 0.59)* 0.48(0.29, 0.77)**

Average hours of sleep per night

<6 1 1

6–8 0.33(0.20, 0.55)* 0.45(0.24, 0.84)*

>8 0.25(0.16, 0.41)* 0.36(0.18, 0.71)**

Having difficulty falling asleep at night

Never/rarely 1 1

Sometimes 2.43(1.73, 3.42)* 1.95(1.35, 2.84)**

Often 3.62(2.29, 7.22)* 4.74(2.91, 7.71)**

Using sleeping pills

Table 4. continued

Variables Univariate model Multivariate model

OR 95% CI OR 95% CI

Never/rarely 1 1

Sometimes/often 2.05(0.94, 4.48) 0.96(0.39, 2.34)

Going to sleep after midnight

Never/Once a month 1 1

1 to 3 nights per month 1.67(1.11, 2.52)* 1.75(1.04, 2.97)*

At least once a week 3.56(2.43, 5.21)* 2.79(1.57,4.93)**

*P < 0.05, **P < 0.01
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Nock et al.36 revealed that when self-harm presents thoughts of
engaging in self-injury, which typically (85% of the time) lasts less
than 1 h. Findings of our study also indicated that 85.1% of
children with disabilities and 67.6% of children without disabilities
decided to harm themselves within an hour of starting thought
about self-harm. Our results showed over 28.0% children without
disabilities and 37.0% children with disabilities reported feeling no
pain during episodes of self-harm. This finding is consistent with
results from previous studies that many self-injurers report feeling
little or no pain when engaging in this behavior.26,37

Results of this study suggested that children with disabilities
were even younger when they inflicted DSH for the first time (the
median age-of-onset 8.0 years vs. 12 years). These findings
support previous findings that self-harm typically begins between
10 and 14 years,38 and self-harm is correlated with a younger age
in children with disability.22

A limitation of our study is that the rates in these analyses may
underestimate the true incidence of DSH as parents of children
having a history of DSH might be less willing to participate in the
study, and self-harmers might have more school absence days than
those students who did not have self-harm or may be less likely to
respond to questionnaires on self-harm. Also, the incidence of DSH
may be underestimated by parental bias. Previous studies reported
the discrepancy between children’s reports and parents’ proxy
reports on emotional and behavioral problems of children.39,40

Second, our study was based on retrospective reporting from parents
or children themselves, and was thus subject to recall bias. Our
results would be biased if respondents for children with disabilities
reported self-harm differently than respondents for children without
disabilities. Further research is needed to identify how disability
status influences recall bias in self-harm reporting by respondents.
Third, we could not establish causality between these risk factors and
DSH since the nature of this study design. Last, we did not take into
account the potential influence of school (general and special school)
environment, which might have impact on our results.
Despite these limitations, our findings contribute to the limited

knowledge concerning the incidence, form, and risk factors of self-
harm in children with disabilities in China. Our study is important
as it has implications for DSH prevention targeting this vulnerable
population. We found DSH is prevalent in Chinese children, and
children with disabilities had a substantially higher incidence of
DSH than children without disabilities. Interventions to prevent
self-harm should be an important public health priority for
children with disabilities in China.
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