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Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disorder 
(NDD) characterized by persistent deficits in social communication 
and interaction, and the presence of restricted repetitive patterns 
of behaviours, interests, or activities. Approximately 30% of 
children with a diagnosis of ASD will also have intellectual disability 
1 and 30% are minimally verbal 2. Children and youth with ASD and 
ID may also exhibit significant challenging behaviors of which one 
of the most debilitating and potentially life-threatening is self-
injurious behaviour (SIB). SIB refers to non-accidental, typically 
repetitive, and persistent behaviours resulting in self-inflicted 
physical injury, without the intent of suicide or sexual arousal. A 
recent meta-analysis estimated the prevalence of SIB in autism to 
be 42%, with hand-hitting being the most common 3. Engagement 
in SIB poses significant health risks, including lacerations, fractures, 
tissue infections, physical malformations, loss of vision, and in 
extreme cases, even death. Potential social impacts include 
increased social isolation, limited educational and vocational 
opportunities, restricted access to community activities, as well as 
significant strain and stress among families and caregivers. 

This study aims to  address two objectives: (1) to delineate the 
characteristics of severe SIB, and (2) examine potential predictive 
variables for SIB and outcome over time. 

Methods
A retrospective chart review was conducted on the first 30 patients 
assessed by the SIB Clinic at British Columbia Children’s Hospital 
(BCCH), the only multi-disciplinary team of healthcare professionals 
in Canada assessing children with Autism and related NDD’s 
presenting with severe SIB. 

Variables
Descriptive analysis was conducted for all determined 
characteristics described in Table 1. In addition, a series of 
bivariate analysis was conducted between the dependent variables 
CGI-I, SIB severity, and SIB frequency; and seven selected 
independent variables: age of SIB onset, verbal ability, presence of 
psychiatric comorbidities, presence of sleep disorders, presence of 
tics, irritability, and hyperactivity. Simple linear regression was 
applied to assess for associations between CGI-I and the 
independent variables. Simple ordinal logistic regression was 
applied for SIB severity, and Fisher’s exact test and the Wilcoxon 
Sum Rank test was applied for SIB frequency. 

Variable Numerical Scale

Demographics (age, gender) Age: 5-18
Gender: 0=Male, 1=Female

Characteristics (age of SIB 
onset, number of 
psychopharmacological 
agents, verbal ability, 
catatonia)

Age of SIB onset: 0.5-16
Number of psychopharmacological agents: 0-7
Verbal ability: 0=non-verbal, 1=verbal
Catatonia: 0=absent, 1=present

Behavioural characteristics 
(SIB frequency, SIB severity, 
irritability, stereotypy, 
hyperactivity)

SIB frequency: 0-4
SIB severity: 0-3
Irritability: 0-45
Hyperactivity: 0-48
Stereotypy: 0-21

Comorbidities (genetic 
syndromes, psychiatric 
comorbidities, physical 
comorbidities, sleep 
disorders, ARFID, Brain MRI 
abnormalities, tics, 
associated perinatal 
condition)

Genetic syndrome: 0=absent, 1=present
Psychiatric comorbidities: 0=absent, 1=present
Physical comorbidities: 0=absent, 1=present
Sleep disorders: 0=absent, 1=present
ARFID: 0=absent, 1=present
Brain MRI abnormalities: 0=normal, 1=present
Tics: 0=absent, 1=present
Associated perinatal condition: 0=absent, 
1=present

Reinforcement Reinforcement: 0=automatic, 1=social

Adaptive skills 
(communication, 
socialization, daily living 
skills)

Scaled Score
≤3: Extremely low
4-5: Low
6-7: Below average
8-12: Average
13-14: Above average
≥15: High

Clinical improvement Improvement: 0-7

(Rohjan et al. 2001)

(ABAS-3)

(SIB-CGI-I)

All participants 
range

All participants, N=30
Mean (SD)

Age 5-18 11.23 (4.34)
Gender - Males: N=24 (80%)

Females: N=6 (20%)
Age of SIB onset 0.5-16 5.05 (4.14)
Psychopharmacological agents, 
including anticonvulsants

0-7 3.2 (1.92)

Verbal ability - Non-verbal: N=28 (93.3%)
Verbal: N=2 (0.07%)

Catatonia - Present: N=4 (13.3%)
Absent: N=26 (86.7%)

SIB Frequency: 3-4
Severity: 1-3

3.73 (0.43) 
2.43 (0.63)

Irritability N=21; 11-41 30.95 (9.06)
Stereotypy N=21; 4-19 11.76 (5.60)
Hyperactivity N=21; 7-40 27.67 (9.54)

Genetic syndromes - Present: N=10 (33.3%)
Absent: N=20 (66.7%)

Psychiatric comorbidities - Present: N=23 (76.7%)
Absent: N=7 (23.3%)

Physical comorbidities - Present: N=27 (90%)
Absent: N=3 (10%)

Sleep disorders - Present: N=22 (73.3%)
Absent: N=8 (26.7%)

ARFID - Present: N=4 (13.3%)
Absent: N=26 (86.7%)

Brain MRI abnormalities - Present: N=6 (20%)
Absent: N=24 (80%)

Tics - Present: N=15 (50%)
Absent: N=15 (50%)

Associated perinatal condition - Present: N=10 (33.3%)
Absent: N=20 (66.7%)

Reinforcement - Autonomic reinforcement: 
N=16 (53.3%)
Social reinforcement: N=14 
(46.7%)

Adaptive skills: communication N=19; 3-11 6.30 (12.30)
Adaptive skills: socialization N=19; 2-10 5.43 (13.09)
Adaptive skills: daily living skills N=19; 2-26 8.55 (12.18)
Clinical improvement (CGI-I) 1-4 3.00 (1.03)

Table 1. Measures and Variables

Table 2. Descriptive data for all participants

(Aberrant Behavior Checklist)

Results
Descriptive Analysis
Results of descriptive analysis are summarized in Table 2. 

Bivariate Analysis
Our data set does not imply any statistical significance in 
associations between CGI-I or SIB frequency and the seven 
independent variables.

Our data set does not imply any statistical significance in 
associations between CGI-I and the seven independent variables; 
however, although the OR 95% CI for presence of psychiatric 
comorbidity included the value of 1 [6.08 (0.96, 38.42)], the range 
of effect values [0.96 to 38.42] has included mostly positive effects 
(values greater than 1), which would suggest an association 
between the presence of psychiatric comorbidities and SIB severity.

Discussion
The current study is as far as we are aware, the first to examine a 
group of children with NDD’s selected primarily on the basis of 
exhibiting severe SIB.

Predictive Variables for SIB
The bivariate analysis yielded no statistically significant correlations 
between each of CGI-I, SIB severity, and SIB frequency, and seven 
selected independent variables (age of SIB onset, verbal ability, presence 
of psychiatric comorbidities, presence of sleep disorders, presence of 
tics, irritability, and hyperactivity). This is in contrast with previous 
research that indicated a significant relationship between SIB severity 
and frequency, and verbal ability, presence of sleep disorders , irritability, 
and hyperactivity. Although no studies to date have examined the 
relationship between SIB and the presence of tics, one must wonder if 
tics could have been included as a stereotypic behaviour in other studies. 
Stereotypy has been noted by previous research to be a significant 
predictor of SIB. It is interesting to note that psychiatric comorbidity 
seems to be mostly positively associated with SIB severity [OR 6.08 (0.96, 
38.42)]. Although the relationship is not statistically significant 
(p=0.0548), this is in support of previous research that demonstrated an 
association between SIB and low mood  and overactivity/impulsivity.

Characteristics of Severe SIBPsychiatric Comorbidities
Although tics, catatonia, sleep disorders, and ARFID are listed as 
psychiatric conditions under the DSM-V, they are not typically listed as 
psychiatric conditions associated with ASD – such as ADHD, depression, 
and anxiety. If we include these conditions as psychiatric comorbidities, 
96.7%% (n=29) of the children had psychiatric comorbidities. Most 
studies investigating SIB do not specifically note psychiatric 
comorbidities, other than an association with ADHD and catatonia. It is 
notable that 13.3% (n=4) children had catatonia, because it has been 
well documented that SIB is a symptom of catatonia in children with 
ASD. Given the high prevalence of SIB in children with ASD/ID, we may 
be observing a diagnostic overshadowing phenomenon where 
psychiatric symptoms are attributed to a person’s ID or ASD rather than 
considering psychiatric comorbidity. 

Conclusion
It is imperative that community pediatricians look for and treat any 
causes of pain and discomfort. Further pediatric investigation by our SIB 
medical specialist, however, did not find specific causes of pain or 
discomfort associated with SIB. Even the best behavioural analysis takes 
time, and families are often so burnt out that they are unable to 
implement complex behavioural interventions. Therefore, looking for and 
treating psychiatric comorbidities may be the most efficient and effective 
intervention, despite SIB being a complex multifactorial condition 
requiring medical, behavioural, and psychiatric treatment. 
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