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Abstract

Self-injurious behaviour is purportedly common in autism, but prevalence rates have not yet been synthesised meta-analyti-
cally. In the present study, data from 14,379 participants in thirty-seven papers were analysed to generate a pooled prevalence
estimate of self-injury in autism of 42% (confidence intervals 0.38-0.47). Hand-hitting topography was the most common
form of self-injury (23%), self-cutting topography the least common (3%). Sub-group analyses revealed no association
between study quality, participant intellectual disability or age and overall prevalence rate of self-injury. However, females
obtained higher prevalence rates than males (p =.013) and hair pulling and self-scratching were associated with intellectual
disability (p=.008 and p =.002, respectively). The results confirm very high rates of self-injury in autism and highlight

within group risk-markers.

Keywords Autism - Self-injurious behaviour - Prevalence - Intellectual disability - Self-harm

Introduction

The prevalence of autism within the general population var-
ies, with recent population estimates ranging from 1 in 100
(Baird et al. 2006; Centre for Disease Control 2009) to 1 in
68 (Centre for Disease Control 2014) and higher rates of
autism reported in males than in females (Baird et al. 2006;
Fombonne 2009; Saracino et al. 2010). It is well established
that the consequences and co-morbidities of autism pose a
significant challenge for individuals, families and services
(Altiere and von Kluge 2009; Hastings and Brown 2002;
Hastings 2003; Knapp et al. 2009). For example, individu-
als with autism are at a greater risk of having co-morbid
medical and psychiatric conditions such as sleep disorders
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(Mannion et al. 2013), mental health problems (Bradley
et al. 2004; Brereton et al. 2006; Ghaziuddin et al. 1992),
and intellectual disability (Matson and Shoemaker 2009).
In particular, the high prevalence of co-morbid intellectual
disability in those with autism (Matson and Shoemaker
2009) means that some individuals require specialist care
and support throughout their lifetime. Given the substantial
impact on quality of life for those with autism, it is important
to further our understanding of the factors that contribute
most significantly to the development and consequences of
co-morbid disorders in autism, such as symptom severity,
presence and/or severity of intellectual disability, age and
gender.

In addition to co-morbid intellectual disability and
psychiatric diagnoses, the presence of behaviours that
challenge (i.e. aggression, destruction and self-injurious
behaviour) in individuals with autism have a significant
impact on quality of life (Baghdadli et al. 2003; Duerden
et al. 2012; McTierman et al. 2011; Moyal et al. 2014;
Murphy et al. 2009; Rattaz et al. 2015; Richards et al.
2012). In particular, research highlights that those with
autism display more behaviours that challenge than their
typically developing peers (McClintock et al. 2003), than
those with a psychiatric diagnosis only (Matson et al.
2009) and than those with intellectual disability of hetero-
geneous aetiology (Davies and Oliver 2013; Holden and
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Gitlesen 2006; McClintock et al. 2003; Oliver, Murphy
and Corbett 1987).

Notably, self-injurious behaviour is particularly com-
mon in individuals with autism (Matson et al. 2009).
Self-injurious behaviour refers to a series of aggressive
behaviours that an individual directs towards themselves
that have the potential to result in physical injury, typi-
cally in the form of tissue damage (Matson and Turygin
2012). Common forms of self-injurious behaviour include
head banging, self-biting, skin scratching, hair pulling and
hitting oneself against hard objects (Cooper et al. 2009;
Iwata et al. 1994; Minshawi et al. 2014; Weiss 2002). The
presence of self-injurious behaviour has been associated
with higher rates of psychiatric hospitalisation (Mandell
2008), more reactive physical interventions (Allen et al.
2009), lower quality of life (Beadle-Brown et al. 2009),
exclusion from mainstream services (Knapp et al. 2005),
and is the primary cause of emergency room visits among
children with autism (Kalb et al. 2012). Furthermore, the
detrimental impact of self-injurious behaviour extends
beyond the individual with consequences for the whole
family. For example, quality of life has been found to be
lower in parents of children with autism due to heightened
rates of behavioural problems, most notably, self-injurious
behaviour (Baghdadli et al. 2014; Greenberg et al. 2006;
LeCavalier et al. 2006). Finally, a recent study demon-
strated that self-injurious behaviour is highly persistent in
individuals with autism, with 77.8% of individuals con-
tinuing to show self-injury over three years (Richards et al.
2016). In summary, self-injury is common and persistent
in autism, and the effects of self-injurious behaviour are
highly detrimental to both the individual and their fami-
lies. Thus, self-injury remains a behaviour of significant
clinical importance in autism.

Despite the significant negative consequences of self-
injurious behaviour, and the emerging evidence of persis-
tence of the behaviour in autism, prevalence estimates for
self-injurious behaviour in autism remain highly heterogene-
ous. Estimated prevalence rates vary from 33 to 71% (e.g.
Baghdadli et al. 2003; Bartak and Rutter 1976; Bodfish et al.
2000; Cooper et al. 2009; Dominick et al. 2007; Gulsrud
et al. 2018). This variation is likely due to a combination
of differences in sample sizes and study methodologies,
differences in the way that autism has been assessed and
different definitions of self-injurious behaviour (Fombonne
2005). Moreover, participant characteristics such as age and
presence and/or severity of co-morbid intellectual disability
vary between studies making it difficult to estimate robustly
the prevalence of self-injurious behaviour in autism. It is
important that these differences are taken into account when
attempting to synthesise prevalence data on self-injurious
behaviour in autism in order to determine the extent to which
these factors influence prevalence rates.
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Our understanding of the factors that influence the pres-
ence and severity of self-injury within autism must be
integrated with evidence-based models of the function and
psychological mechanisms underpinning self-injury. For
individuals with an intellectual disability, many of whom
have co-morbid autism, the most influential and evidence-
based explanatory model of self-injurious behaviour is
derived from operant learning theory through an application
of applied behaviour analysis (Summers et al. 2017). Within
this model, self-injury is understood to occur as a result of
positive or negative reinforcement and can be mediated by
contingencies in the individual’s social, sensory and mate-
rial environment. Evidence arising from applied behaviour
analytic studies demonstrates that self-injury can be reduced
by introducing communicative adaptive behaviours that
displace self-injury, therefore providing evidence for self-
injury as a functional behaviour (Oliver and Richards 2015).
Consequently, interventions for behaviours that challenge
are often predicated on the principles of applied behaviour
analysis, such as those recommended in the NICE guidance
on behaviours that challenge (NICE 2015).

However, there is preliminary emerging evidence that
the presence of self-injury in those with autism without an
intellectual disability may be best understood through refer-
ence to different psychological models than those applied to
self-injury in those with co-morbid intellectual disability.
Self-injury in those with autism without an intellectual dis-
ability may in fact be more similar to behaviours observed
in those of typical development with mental health difficul-
ties (Maddox et al. 2017). Often referred to as self-harm or
non-suicidal self-injury (NSSI) in the general population,
common topographies include cutting, carving and burn-
ing, and is often classified as distinct from the more repeti-
tive and rhythmic self-injurious behaviours typically seen in
those with an intellectual disability, such as head banging
and self-hitting. Similarly to the distinction in the form of
behaviour observed in those with mental health difficulties,
the purpose of self-harm/NSSI within the autism population
is believed to regulate negative affect and reduce emotional
distress in those who engage in the behaviour (Maddox et al.
2017). Within this model, treatment techniques may more
usefully draw on cognitive behavioural approaches, rather
than applied behaviour analysis.

In light of this distinction between self-injurious behav-
iour in those with autism and self-injurious behaviour in
those with autism and co-morbid intellectual disability, one
initial step in furthering our understanding of this purported
difference in categorisation is to evaluate the topographies
of self-injurious behaviours in those with autism with and
without intellectual disability; putative differences in under-
pinning psychological models may be associated with dif-
ferences in form. For example, more rhythmic stereotypic
topographies (e.g., head banging) may be associated with
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the presence of intellectual disability, whereas less rhyth-
mic topographies (e.g., self-burning) may be associated
with the absence of intellectual disability. More broadly, it
is important to establish which features of autism and which
demographic variables may influence the presence and/or
topography of self-injurious behaviour in order to inform
more accurate causal models in the future.

In summary, self-injurious behaviour is common, persis-
tent and associated with poor outcomes. However, current
prevalence estimates are highly varied and the influence of
person and study characteristics on prevalence and topog-
raphy of self-injury in autism is unknown. Thus, in order to
identify existing service need for individuals with autism,
and in turn shape future interventions and service delivery
for this population, it is necessary to determine robust preva-
lence estimates for self-injurious behaviour. Similarly, there
is a need to empirically synthesise differences in study and/
or participant characteristics and quantitatively evaluate the
effects of these factors on the data reporting self-injurious
behaviour in those with autism. Therefore, the present meta-
analysis seeks to describe and evaluate the current litera-
ture estimating the prevalence of self-injurious behaviour
in autism in order to:

1. Synthesise prevalence rates of self-injurious behaviour
in autism in order to generate robust estimates.

2. Evaluate how study characteristics (self-injurious behav-
iour definition, autism definition) and participant char-
acteristics (age, gender, presence/severity of intellectual
disability, presence/severity of autism) influence the
reported prevalence rates.

3. Evaluate how participant characteristics influence the
reported prevalence rates of individual topographies of
self-injurious behaviour.

Method
Search Strategy

A broad list of search terms was derived from previous sys-
tematic reviews (Edmondson et al. 2015; Richards et al. 2015;
Victor and Klonsky 2014). Literature searches were then con-
ducted in Ovid PsychINFO, Ovid Medline and Ovid Embase
by combining all variations of the autism and/or intellectual
disability and self-injury search terms. The full list of autism
and/or intellectual disability search terms were: Autism spec-
trum disorder*/autis* spectrum disorder*, Intellectual disa-
bilit*, Autis*, ASD, PDD-NOS, PDDNOS, Unspecified PDD,
Pervasive developmental disorder*, Pervasive developmental
disorder not otherwise specified, Asperger* and Asperger*
syndrome. The self-injury search terms were: Self-injur*, Self-
injurious behav*, Self-injurious behaviour, Self-harm*, Self

harm*, Selftharm*, Deliberate harm*, NSSI. Non-suicidal self-
injur*, Nonsuicidal self-injur*, Self-mutilat*, Mutilat*, Self-
cut*, Self-mutilative behav*, Deliberate self-harm*, DSH,
Self-inflicted wound*, Self-destructive behav*, Self-destruct*,
Parasuicid* and Non-fatal deliberate self-harm.

The literature search was conducted on 28th May 2018
and included all English language papers published from
1967 up to the date of the literature search. In addition to
the literature search, a hand search of the reference lists of
the returned articles was conducted and any relevant identi-
fied papers were included alongside those from the literature
searches.

Quality Review

Each article was reviewed based on five quality criteria (see
Supplementary Materials 1 for table) which control for key
threats to validity in sample selection (sample identification,
assessment of autism, measurement of 1Q, measurement of
adaptive functioning and measurement of self-injurious
behaviour). The quality criteria were adapted from Rich-
ards et al., (2015) and Surtees et al. (2018). For visual ease
of interpretation, the criteria for each article were coded as
red for a poor score of 0, yellow for an adequate score of 1,
amber for a good score of 2 and green for an excellent score
of 3. For example, for the criterion assessing the quality of
measurement of self-injury/self-harm, a score of 0 (red) was
attributed to papers that did not specify how self-injury was
measured, a score of 1 (yellow) was attributed to papers that
reported using non-validated informant report measures, a
score of 2 (amber) was attributed to papers that used direct
observation of self-injury or formal, validated informant
report scales for self-injury and a score of 3 (green) was
attributed to papers that obtained a consensus estimate
of self-injury, combining data from multiple assessments
including at least one direct observation or formal, validated
scale.

This method provides a simple visual matrix that evi-
dences the quality of each paper. The quality weighting for
each paper was then calculated by dividing the total quality
score by the maximum possible total of fifteen. All studies
which met the inclusion criteria were reviewed by the author
and rated for quality using these criteria. Inter-rater reliabil-
ity was established by a second researcher independently
reviewing a subset of studies (N =38) to ascertain the reli-
ability of the criteria. Inter-rater reliability for total quality
weighting was good (r=0.923; p=0.001).

Selection Strategy
A total of 3350 papers were identified by searching the data-

bases. These papers were assessed for suitability for inclu-
sion using the follow stages:
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Table 1 Inclusion and exclusion criteria for screening

Inclusion criteria Exclusion criteria

Empirical papers Conference proceedings, magazines, dissertations, review articles and

books

Papers published are available in English Papers published in a language other than English

Sample includes participants with idiopathic autism Sample included participants with autism of known genetic cause, for

example, fragile X Syndrome, tuberous sclerosis complex etc?
Abstract indicates that the paper reports on the prevalence and/or
topography of self-injurious behaviour/self-harm within the autism
group
Cohort study

Topography and/or prevalence of self-injurious behaviour/self-harm was
not reported within the autism group

Case series and case studies

aSamples that included autism of known genetic cause such as fragile X Syndrome and tuberous sclerosis complex were excluded from this
meta-analysis on the basis that it would not be possible to delineate self-injurious behaviour in autism from self-injurious behaviour associated

with the genetic syndrome

Table 2 Additional inclusion and exclusion criteria for eligibility assessment

Inclusion criteria

Exclusion criteria

Participants were recruited without any specific bias

Study reports on a unique sample (or a potentially overlapping sam-
ple, but the proportion of overlap cannot be readily determined)

Participants were recruited because they showed additional special char-

acteristics that may influence self-injury e.g. epilepsy

Study reports on exactly the same sample as reported in a previous study

Stage 1: Screening

The titles and abstracts of all papers were screened by the
researcher. Table 1 outlines the inclusion and exclusion
criteria used to assess for suitability at this stage. In cases
where suitability was unclear a second researcher reviewed
the paper and consensus was derived.

Stage 2: Eligibility

The full texts of the screened papers were then read to assess
the eligibility of the data for inclusion in the meta-analysis.
The same inclusion and exclusion criteria were used at the
screening and eligibility stages; however, the following addi-
tional criteria were applied to assess eligibility (see Table 2).
A full list of the papers excluded at this stage are included in
Supplementary Materials 2.

Stage 3: Quality Criteria

The quality of the remaining papers was then assessed
according to the quality criteria outlined in Table 2. The
flowchart presented below uses the PRISMA model (Moher
et al. 2009) to outline the number of papers excluded at each
stage of review (see Fig. 1).

@ Springer

Data Analysis

In order to describe the prevalence of self-injurious behav-
iour in autism, the number of participants in the sample
that displayed self-injurious behaviour! was extracted from
each paper. These data were analysed to generate pooled
prevalence estimates. Given the substantial heterogeneity
in the extracted prevalence rates between studies, a random-
effects model used to calculate the pooled prevalence esti-
mate. Fixed-effects models of pooled prevalence assume
that that the true effect size for all studies under review are
identical and that any variation in prevalence estimates are
due to sampling error (Barendregt and Doi 2011). Given the
substantial heterogeneity in the extracted prevalence rates
between studies, a random-effects model was determined to
be more appropriate and was used to calculate the pooled
prevalence estimate. Unlike the fixed-effects model which
attributes variation in prevalence rates to sampling error, the
random-effects model assumes two sources of variability
that could account for the heterogeneity between studies; one
from sampling error and one from differences in study level
characteristics, which are controlled for in the weighting

! Where a study reports more than one prevalence figure for self-
injurious behaviour, a decision on which figure to include in the
meta-analysis was made on an individual basis. Reasons for the deci-
sion are included as a footnote for each study in Table 3.
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Fig. 1 PRISMA flow chart
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assigned to each study. However, the random-effects model
does not control for variability that arises due to differences
in the methodological quality of the studies. Therefore,
further sub-group analyses were also conducted in order to
assess the impact of these differences upon heterogeneity.

In order to explore the influence of individual participant
characteristics such as age, gender and presence of intellec-
tual disability on prevalence rates of self-injurious behav-
iour, a series of meta-regression analyses were conducted.
Due to insufficient data, it was not possible to meta-analyse
the influence of autism severity on prevalence rates, how-
ever, those studies that did report these data are described.

In order to describe the prevalence rates of different
topographies of self-injurious behaviour, the number of par-
ticipants engaging in each topography was extracted from
the papers that reported on topography. These data were ana-
lysed using the random-effects model to generate pooled
prevalence estimates for each topography of behaviour.

Finally, in order to explore the impact of influential
studies on the overall meta-analytic effect, a Baujat chart
of sources of heterogeneity was used. Baujat et al. (2002)
have proposed this method to explore heterogeneity which
considers the impact of influential studies on the outcome
of interest, in this instance, prevalence rates.

Results
Prevalence of Self-injury in Autism

A total of 37 primary studies reporting a total of 14,379
participants were identified as suitable for inclusion in the
current meta-analysis. In order to assess the first aim of the
meta-analysis, each study was evaluated against the quality
criteria and data describing the study, sample characteristics
(e.g. age, gender, autism characteristics, and presence of an
intellectual disability) and total prevalence of self-injurious
behaviour/self-harm were extracted and analysed to generate
pooled prevalence estimates (see Table 3).

Across all studies, only five (13.5%) papers met cri-
teria for the highest quality rating for sample identifica-
tion, seven (18.9%) for autism assessment, 11 (29.7%) for
assessment of IQ, 13 (35.1%) for assessment of adaptive
functioning and three (8.1%) for measurement of self-inju-
rious behaviour. Whilst the majority of papers (N =25;
67.5%) reported the proportion of the sample that had an
intellectual disability, assessment of intellectual disability
received the highest number of poor ratings with 14 (37%)
studies for assessment of 1Q and 18 studies (48.6%) for
assessment of adaptive functioning being rated as poor.
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Table 3 Quality criteria, study and sample characteristics and outcome data for studies reporting the prevalence/topography of SIB/SH in the
autism population

Quality Criteria Autism Study and Sample Characteristics Outcome Data
Prevalence of SIB
. Mean Age . o . .
Author  Sample Autism ID:1Q 2 SIB/SH N %Male  (SD) Autism % Autism o i across Prevalence. Quality
AF Range measure categories categories/measures of SIB/SH Weighting

11.77
Akram et 83 722 (3.59) CARS*  Autism=100.0 Not - 33.0 0.2
al. (2017) 8.0-18.0 reported
Ando and
Yoshimura 47 83.0 6.0-14.0 Not reported Not reported 95.7 - 42.6 0.4
(1979a, b)° ' :
Baghdadli 4.7:1 5.0 1CD-10,
etal. 222 (male: (1.2) ADI-R* &  Not reported 96.2 - 53.0 0.73
(2003) female) 2.0-7.0  CARS
Ballaban- Adolescents 31 6.8 Adolescents Adolescents
Gil et al. 341 (male: 9.5 months DSM-IV Not reported Sdﬁ? ‘ B 2(16? 0.13
(1996) Adults female) to Adults Adults
45 20.3 years 64.0 38.0
Bartak and 19 (Autism) No 0.0 316
Rutter 17 100.0 mean/SD Not reported Not reported - 0.53
d
(1976) (Autism+ID) <11 100.0 70.6
DSMAILRS g5
clinical
Billstedt et Not interview, AT
al. (2005)° 10 70.0 reported HBSS', Autllstlc-lllfe/ 81.7 - 50.0 0.73
atypical autism
CARS; 0
ABC* :
33.1
Bodfish et DSM-1V, 94.0
al. (2000) 32 75.0 No SDor CARS, ABC Not reported - 69.0 0.33
range
Bradley et 12 66.7 (126é3) ADI-R 100.0= 100.0 - 58.0 0.8
al. (2004) : . : Autism : : :
No range
Buono et 13.1
al. (2010) 49 60.0 (8.5)  Notreported Not reported 100.0 - 70.0 0.13
: No range
h__
Not HFAc/ll:;i—cw.O
Cassidy et 164 400 roported  Diagnosis 00 15 - 780 0.4
al. (2018) for total  self-reported .
! ASC=9.0
sampie PDD-NOS=1.2
C21st
Cooper et Healthcheck;
Not Not Assessed by Not -
al. (2009) 77 reported reported  Consultant Not reported reported 13.0 0.66
Psychiatrist
Dominick 91.2 DSM-1V, Mean 1Q
ctal. 54 87.0 (29.8) ADI-R &  Not reported 31.0 - 327 0.6
(2007)' Norange ADOS-G' .
88.33 Autism = 92.8 23 :13;1 1; ADI-
Duerden et NoSD ADOS-G &
al. (2012)F 241 848 5174-  ADIR AS/PDD- 279 . 323 0.73
231.51 NOS=7.2 64.9 (“’gl’ RBS-
Folch et Not Not All had autism
al. (2018) 158 reported reported CARS symptoms 100.0 B 373 0.53
9.71
G(leCO‘;;l' 56 750 (1.86) CAR%DSM' Notreported  50.0 - 643 0.4
No range
9.3 Mean Full Current=29.1
Z“l(szrg‘:;; 144 810  (8.6) ‘:][))I(')};_‘;‘ Not reported ~ Scale IQ 29.1 0.73
: 2.5-60.1 91.3(23.7) Past=13.8
12.9 Mean Non- Home SIB
Handen et ) Verbal 1Q 49.2% 74.2
al. (2018) 302 79.0 P (().’:;1{)) ) ADOS-2  Not reported 75.15 Home/Hospital 0.8
: : (28.74)! 24.8%
Not Not
Hattier et reported. reported Autism = 55.0 Not cn%ii'rgsc(l(:lr:;t)
633 for  for autism Notreported PDD-NOS = 22.9™ 0.2
al. (2011) autism rou 45.0 reported 6.6 (endorsed all
aroup group ! items)
Janicki et
al. (1983) 314 72.0 >21 Not reported Autism 85.0 - 20.0 0.13
. 155 _
é%‘g;‘; 165 775  (NoSD) Notreported Notreported  95.8 fﬁ;ﬁgi; gﬁ 23.0° 0.33
12.0-18.0 ’
Ké‘z‘f)f;;“ - $38 730 4(1')0 Not reported  Not reported  100.0 - 39.0 02
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Table 3 (continued)

Quality Criteria

Autism Study and Sample Characteristics

Prevalence of SIB

Outcome Data

. Mean Age . o . .
Author  Sample Autism ID:IQ R)F‘ SIBISH N %Male (Spy ~ Autism o % Autism o, across P'fc"alc/““ Quality
Range measure categories categories/measures of SIB/SH Weighting
30.0
-59.0
) PDD-=33.0
Lecavalier 487 826 MO Not reported 66.0 - Not 046
(2006) reported Autism=67.0 reported!
Diagnosis
Not  confirmed by
Maddox et reported  previous Autism
al. (2017) 42 570 for total  evaluation 100.0 0.0 B 500 0.33
sample  and written
report
37.94
Matson et 185 640 (1284 Daswn PP 100.0 - 340 0.4
al. (1996) Autism
No range
McTiernan 8.0
etal 174 820  (238) DSM-IV-TR Not reported 87.0 - 489 0.2
(2011) 3.0-14.0
Murphy et 8.5
alu?z)og;) 157 828  (2.17) Notreported Notreported  79.8 - 452 0.13
: 3.0-14.2
Poustka &
. 15.3¢ ADI score .
Lisch 61 82.6 5.00-33.00 ADOS Autism 78.3 - 52.5 0.46
(1993)
Childhood
15.0 (1.6) autism 79.6
Rattaz et 152 82.2 ADIR & ) Not
No range Atypical - 35.8 0.86
al. (2015) CARS autism 20.4 reported
Richards 9.98 Professional Not
etal. 149 88.6 (4.86) diagnosis;  Not reported ro o?'ted - 50.0 0.6
(2012) 4.0-39.0  SCQ score P
Child Child
Richards 208 24.10 Clinician Not 45.7
etal. 785 (13.01) r‘c ‘01‘1 Autism renonted - 0.26
(2017) Adult 6.0-61.0 P P Adult
216 49.1
) 29.41 ADI-R  Autism 71.0 _
;‘c(hzlgg% 165 844  (486)  scor;  PDD-NOS MZ“;;? = 297 0.73
: No range ADOS 29.0 :
Seltzer ot 24.7 Professional AD
al (501 0 86 79.1  (7.24)  diagnosis; AS' 57.0 - 24.0 0.73
: 18.0-53.0 ADI-R score PDD-NOS
Siegel et 12.6 SCQ,
116(%?)165) 147 734  (342)  ADOS-2, Notreported  42.6 - 26.5 0.93
a 4.0-20.0  DSM-5
Slingsby 6 _
etal. 41 81  (NoSD) Parentreport  Autism MT;‘ i? - 51.0 0.13
(2017) 2.0-18.0 :
8.0
s‘zgg leg)a" 8065 8224  No  DSM-IV-TR Not reported 295750510 217 0.26
SD/Range
Soke et al 55.7.0' Aliog’c‘al) I- Mean IQ
oxe ¢t al. 691 8191  (6.83) ">~ Notreported  66.87 - 294 0.8
(2018) Noranrs  VABS-2, 20.0)
O TNE DSM-IV-TR :
Woodman 21.72 94.6 = Autism 43.0(T1)
ctal. 406 750 (9.45) ADI-R 54= 69.0 34.0 (T3) 430 0.6
(2015) 10-49.0 AS/PDD-NOS :

In addition to reporting the prevalence of self-injurious
behaviour, 16 studies (43.2%) reported prevalence of dif-
ferent topographies of behaviour. No studies were excluded
on the basis of quality as doing so would result in the loss
of valuable data obtained from large samples of partici-
pants. Instead, analyses of the effect of methodological
quality was conducted to determine the possible influence
of poorer quality studies on prevalence estimates. Just over
50% of studies received a good (N=19; 51.3%) rating for
sample identification suggesting that the prevalence data
reported in these studies were obtained from representa-
tive samples.

In order to achieve the first aim of the meta-analysis,
prevalence rates of self-injurious behaviour in autism were
synthesised and a random-effects pooled prevalence estimate
was generated based on the 37 studies that met the inclusion
criteria (see Fig. 2).

The random-effects model was calculated using the
generic inverse variance method and generated a weighted
prevalence estimate of 42% (z=17.71, p < 0.001; CI
38-47%) for self-injurious behaviour in autism.

An unacceptable level of heterogeneity between the prev-
alence rates reported in the primary studies was observed
(tau®’=0.019, Higgin’s 1’=96%; Q =958.84, p<0.001),
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Weight Woeight

Study TE seTE PR PR 95%-Cl (fixed) (random)
Akram 2017 0.33 0.0500 -+ 0.33 [0.23,043] 06% 2.6%
Ando 1979 0.43 0.0700 -:—:— 0.43 [0.29;,057] 0.3% 2.3%
Baghdadli 2003 0.53 0.0300 ! e 0.53 [0.47;059] 1.6% 2.8%
Ballaban-Gil 1996 Adolescent 0.26 0.0600 —T 0.26 [0.14;0.38] 0.4% 2.5%
Ballaban-Gil 1996 Adult 0.38 0.0700 —:"— 0.38 [0.24;052] 0.3% 2.3%
Bartak 1976 ASD 0.32 01100 —— 0.32 [0.10;0.54] 0.1% 1.8%
Bartak 1976 ASD & ID 0.71 01100 ! f——— 071 [0.49;0.93] 0.1% 1.8%
Billstedt 2005 0.50 0.0500 ! — 0.50 [0.40;0.60] 0.6% 2.6%
Bodfish 2000 0.69 0.0800 1+ —— [0.69 [0.53;0.85] 02% 2.2%
Bradley 2004 0.58 0.1400 :—'—‘— 0.58 [0.31;0.85] 01% 1.5%
Buono 2010 0.69 0.0700 {1 —— 0.69 [0.55;0.83] 0.3% 2.3%
Cassidy 2018 0.78 0.03200 ! -— 078 [0.72;084] 1.6% 2.8%
Cooper 2009 0.12 0.0400 ! 0.13 [0.05;,0.21] 0.9% 2.7%
Dominick 2007 0.33 0.0600 —+ 0.33 [0.21;0.45] 0.4% 2.5%
Duerden 2012 0.52 0.0300 | j- 0.52 [0.46;058] 1.6% 2.8%
Folch 2018 0.37 0.0400 - 0.37 [0.29;045] 0.9% 2.7%
Gal 2009 0.64 0.0600 ! P 0.64 [0.52;0.76] 0.4% 2.5%
Gulsrud 2018 0.29 0.0400 —*:- 0.29 [0.21;0.37] 0.9% 27%
Handen 2018 0.74 0.0300 1 - 074 [0D.68;080] 1.6% 2.8%
Hattier 2011 0.23 0.0200 =+ 0.23 [0.19;0.27] 35% 2.9%
Janicki 1983 0.20 0.0200 -~ 0.20 [0.16;0.24] 35% 2.9%
Kamio 2002 0.23 0.0300 - 0.23 [017;0.29] 1.6% 2.8%
Kats 2013 0.39 0.0200 :ﬁ 0.39 [0.35,043] 35% 2.9%
Maddox 2017 0.50 0.0800 —— 0.50 [0.34; 0.66] 0.2% 2.2%
Matson1996 0.34 0.0300 -H 0.34 [0.28;040] 16% 2.8%
McTiernan 2011 0.49 0.0400 S 0.49 [0.41;057] 0.9% 27%
Murphy 2009 0.45 0.0400 :-;H— 0.45 [0.37;053] 09% 27%
Poustka 1993 0.52 0.0600 ! — 0.52 [0.40;0.64] 0.4% 2.5%
Rattaz 2015 0.36 0.0400 ™+ 0.36 [0.28;,044] 0.9% 27%
Richards 2012 0.50 0.0400 ' = 0.50 [0.42;058] 0.9% 2.7%
Richards 2017 Child 0.46 0.0300 i a 0.46 [0.40;052] 1.6% 2.8%
Richards 2017 Adult 0.49 0.0300 ! = 0.49 [0.43;0558] 1.6% 2.8%
Richler 2007 0.30 0.0400 - 0.30 [0.22;0.38] 09% 2.7%
Seltzer 2010 0.24 0.0500 0.24 [0.14;0.34] 06% 2.6%
Siegel 2015 0.29 0.0400 — 0.29 [0.21;037] 0.9% 27%
Slingsby 2017 0.51 0.0800 | 0.51 [0.35 0.67] 02% 2.2%
Soke 2016 0.28 0.0050 | 0.28 [0.27,0.29] 56.6% 2.9%
Soke 2018 0.29 0.0200 el 0.29 [0.25,0.33] 35% 2.9%
Woodman 2015 0.43 0.0200 :-:r- 0.43 [0.39;047] 35% 2.9%
1

Fixed effect model 4 0.33 [0.32; 0.34] 100.0% -
Random effects model & 0.42 [0.38;0.47] - 100.0%
Prediction interval _ [0.14; 0.71]

Heterogeneity: I~ = 86%, T = 0.0195, p < 0.0 ' '

-0.5 0 0.5

Fig.2 Pooled prevalence estimates for self-injurious behaviour in autism using a random-effects model. Treatment effect (TE), standard error of
the treatment effect (seTE), prevalence rate, confidence intervals and weighting by the random-effects model are reported

Table 4 Sub-group analysis of

Poor Adequate Good Excellent Q p
the prevalence rates (%) of SIB
based on the quality ratings for Sample identification 45.0 40.0 45.0 32.0 6.24 0.10
E‘;‘:;‘ type of methodological Assessment of autism 46.0 39.0 47.0 36.0 232 050
Measurement of ID: IQ 40.0 50.0 43.0 39.0 0.90 0.82
Measurement of 1Q: adaptive 41.0 57.0 31.0 43.0 1.74 0.62
Measurement of SIB/SH 31.0 39.0 43.0 57.0 6.48 0.09

A mixed effects ANOVA was computed to test the difference between the proportions (Q) with associated
probability levels (p)
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Fig. 3 Baujat chart of sources of heterogeneity

which suggests that the estimates of the primary studies are
biased by the presence of uncontrolled and potentially con-
founding factors.

Heterogeneity due to Study Level Characteristics

In order to assess the impact of study level characteristics upon
heterogeneity, a series of subgroup analyses were conducted on
the prevalence rates of self-injurious behaviour based on the
quality ratings of poor, adequate, good and excellent for each
of the five types of methodological bias (see Table 4).

The results of the sub-group analysis indicated that none
of the indices of risk of bias evidenced significant differ-
ences in the estimated prevalence of self-injurious behaviour.

Impact of Influential Studies

To examine the influence of individual studies to the overall
effect, a baujat chart of sources of heterogeneity was plotted
(see Fig. 3). On the x-axis the contribution of each study to
the overall heterogeneity statistic is plotted; higher values on
the x-axis reflect increasing heterogeneity associated with
the omission of a study. On the y-axis the standardised dif-
ference of the overall treatment effect with and without each
study is plotted; this quantity describes the influence of each
study on the overall effect and higher values on the y-axis
reflect greater change in the omnibus effect associated with
the omission of a study. No studies fell within the area of
high heterogeneity and high influence, although the study
by Soke et al., (2016) exerted the highest influence on the
overall effect.

Second, to examine whether any particular study or
studies exerted a disproportionately high influence on the
overall meta-analytic effect, a “leave-one-out” analysis, in
which the random effects model was calculated with each
of the primary studies removed in turn, was conducted (see
Fig. 4). If omitting a study results in an effect that lies out-
side of the 95% CI for the complete meta-analysis then that
study is deemed to have a disproportionate influence and
is removed from the omnibus test. The study by Soke et al.
(2016) strongly influenced the overall result but was not
markedly heterogeneous to the other studies. The reason why
it exerted influence over the overall result was due to sample
size (N =28065) and therefore this study was not considered
to be problematic.

The “leave-one-out” analysis did not alter the prevalence
estimate, including the very large sample in the Soke et al.
(2016) paper, and therefore no studies were considered dis-
proportionally influential on the overall meta-analytic effect.

Influence of Participant Characteristics
on Prevalence Rates

In order to explore the second aim of the meta-analysis, the
influence of age, gender and presence of an intellectual dis-
ability on prevalence rates was assessed using meta-regres-
sion analysis (see Table 5). Mean age of participants was
extracted from 25 (67.5%) studies, percentage of male par-
ticipants from 29 (78.3%) studies and percentage of partici-
pants with an intellectual disability from 27 (72.9%) studies.

The meta-regression analysis in Table 5 revealed that the
association between mean age of participants and prevalence
rates of self-injury, and the proportion of participants with
an intellectual disability and prevalence rates of self-injury
were non-significant (p=0.240) and (p=0.961), respec-
tively. However, the meta-regression analysis revealed a
significant association between the proportion of male
participants and prevalence rates (p =0.013) suggesting
that gender may influence the prevalence of self-injurious
behaviour in autism. As the percentage of males included
in the sample increased, the prevalence of self-injury sig-
nificantly decreased. Specifically, for every unit increase in
the percentage of males in the sample, prevalence of SIB
decreased by 0.0063%.

Due to insufficient data it was not possible to meta-ana-
lyse the effect of severity of autism on prevalence of self-
injurious behaviour. Only two studies reported prevalence
of self-injury across different levels of autism. These stud-
ies found that severity of autism is associated with a higher
prevalence of self-injury, and moreover, that severity of self-
injurious behaviour is associated with more severe autism
(Akram et al. 2017; Folch et al. 2018).

Additionally, it was not possible to meta-analyse the
prevalence of self-injurious behaviour across levels of

@ Springer



3866

Journal of Autism and Developmental Disorders (2020) 50:3857-3873

Fig.4 Pooled prevalence Study
estimate for self-injurious
behaviour in autism using a
random-effects model with each
study omitted. Prevalence rates
and confidence intervals are

reported
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Table 5 Participant

S . Covariate Estimate S.E. z p Lower 95%CI Upper
characteristic influencing
- ; 95%CI
prevalence of SIB in autism
Age (mean age) —0.0028 0.0024 -1.174 .240 —0.0074 0.0019
Gender (% male) —0.0063 0.0025 —2.469 .013* —-0.0113 —0.0013
Presence of ID —0.0001 0.0010 —0.048 961 —0.0021 0.0020

intellectual disability due to insufficient data, however,
one study reported prevalence data in this way. Ballaban-
Gil et al. (1996) reported the prevalence of self-injurious
behaviour within those with normal/near normal cognitive
ability, mild-moderate intellectual disability and severe
intellectual disability in an adult and adolescent sample.
Within the adult sample, self-injury was displayed by 31%
of participants with normal/near normal cognitive abil-
ity, 9% with mild-moderate intellectual disability and 32%
with severe intellectual disability. Within the adolescent
group, self-injury was displayed by 9% of participants
with normal/near normal cognitive ability, 45% with mild-
moderate intellectual disability and 30% with severe intel-
lectual disability. Within both samples, those with severe
intellectual disability showed similar prevalence rates of
self-injury (32% and 30%, respectively). However, rates
varied considerably between those with a mild-moderate
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intellectual disability. Forty-five percent of participants in
the adolescent sample displayed self-injurious behaviour
compared to 9% in the adult sample.

Prevalence of Different Topographies
of Self-injurious Behaviour

A total of 14 studies reported on the prevalence of different
topographies of self-injurious behaviour (N=21). In order to
address the final aim of the meta-analysis, these prevalence
data were extracted and analysed to generate pooled preva-
lence estimates. Each topography of behaviour was included
in the meta-analysis if a minimum of two studies reported data
for the behaviour (see Table 6).

A total of 13 topographies of self-injurious behaviour
were analysed. Topographies that were only reported by one
study were excluded from the meta-analysis (N=38). For
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brevity, the forest plots, prevalence rates, confidence inter-
vals and weighting assigned by the random effects model for
each topography of behaviour can be found in Supplemen-
tary Materials 3. For studies that calculated prevalence of
topography as a percentage of the number that showed self-
injury, this was converted to a percentage of the total sample
in order to generate pooled prevalence estimates. Figure 5
presents the pooled random effects prevalence with associ-
ated confidence intervals for each of the 13 topographies.

Influence of Participant Characteristics
on Prevalence Rates of Different Topographies
of Self-injurious Behaviour

In order to conduct a meta-regression analysis, it is recommended
to include at least ten studies which report data on the outcome of
interest (Higgins 2008). As such, meta-regression analyses look-
ing at the influence of participant characteristics on prevalence
of behaviour topography were only conducted on four topogra-
phies that had sufficient studies reporting data; hair pulling, hand

hitting, self-biting and self-scratching. However, not all of the
papers that reported data on these topographies included data
on intellectual disability, age and gender, therefore, the results of
the meta-regression analysis should be interpreted with caution
(Table 7).

The association between the proportion of participants with
an intellectual disability and prevalence of hair pulling and self-
scratching was found to be significant (p=0.008 and p=0.002,
respectively) suggesting that presence of an intellectual disabil-
ity may increase the prevalence of these topographies of self-
injurious behaviour. However, there were no other significant
associations between participant characteristics and prevalence
of different topographies of self-injurious behaviour.

Discussion
The prevalence of self-injurious behaviour in autism was

meta-analysed in this study to generate a robust pooled
prevalence estimate. Sub-group analyses were completed

Table 6 Quality criteria, total prevalence of self-injurious behaviour in the total sample and prevalence of topographies of SIB/SH in the autism

population
Quality Prevalence of each topography of self-injurious behaviour/self-harm (%)
Criteria
o g o . e 3 3
@ 2 ow 2 2 o2 3 55 E =g
Author = Total é‘) }é '_%D § % E‘) 2 -En "g .-g E‘) 5 g‘ .%D E i H & g ;?:’
o @ , I Prevalence 3 = el £ s £ = 3 %’a En 8 o s £ Ed £ s 3 %D £ g ¥2Z &0 5
£59<% osmw T 8 £ Z B 32 £ L _E £ T E£££ 2 sg:38 2% £ £E < 2
Ti a! -2 g =) -] =T = .= = = g £ s k=1 2 =1 £ g =] 2]
G<8E2% E 8 % 2 & 88 8 =2 22 & 2 £92 3 Z5E€c2: & 22 2% & 35
’:l‘“;‘gl‘;’ 330 156 - 120 108 - 108 9.6 - - 1.2 108 1.2 6.0 -
a‘?“‘(’;‘(‘)’lﬁ) 700 41.0 410 140 6.0 350 390 6.0 120 8.0 - - - - - - - - -
Dominick
etal, 327 16.6 - - - 9.2 - - o220 - - - - - - - - -
(2007)
Duerden
etal, 523 34.0 180 250 230 - 180 260 190 - - - 300 - - - - - - -
(2012)*
;"Z:f;) 373 316 - 146 - 1.3 - 6.3 - - 101 0.6 8.2 - - - - - - 0.6
HGI‘“Z‘(‘)dl;; 2091 905 - 20 0.7 - - 3.5 0.7 - - 104 - - - 1.4 0.7 - - -
Handen et
ol, Q018) 742 483 221 331 433 - 105 301 245 - - - 467 - - - . _ _ ; B B
‘Sa‘(‘;o’l“’l’) 29 5.8 - - 58 5.8 2.4 - T
:(2?)"8; 23.0 T S
Lecavalier Not
(2006) reported 15.8 10.3 115 4.8 -
Maddox et
o 2017 500 119 142 - 357 - .19 - - - - 166 119 - - 2.3 - 95, -
Richards
etal, 500 147 5.3 - 87 - 33 93 6.0 - - - 8.0 - - - - - - -
(2012)
Richard. 457 245 6.3 11.1 6.3 173 8.7 159 3.8
ichards child)  child child Child Child  Child  Child Child ~ Child
t
Al 2017) 491 282 2.8 153 5.1 157 102 162 3.2
" (adult)  adult adult Adult Adult  Adult  Adult Adult  Adult
Slingsby
etal, 510 22.0 170 - - - 170 2.0 - - - 7.0 - - - - - - 10.0
(2017)
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in order to evaluate how study and participant character-
istics influenced the overall reported prevalence rates of
self-injury, as well as the prevalence of individual topog-
raphies of behaviour. This is the first meta-analysis to
synthesise prevalence rates of self-injurious behaviour in
autism, and thus is important both clinically and scientifi-
cally. The meta-analysis employed a thorough, robust and
careful search strategy, adopting key search terms from
published literature within the field. Moreover, the use of
robust quality criteria further strengthens the findings in
this meta-analysis. In summary, prevalence rates of self-
injurious behaviour extracted from 37 primary studies
were analysed in this meta-analysis, generating a pooled

prevalence estimate of 42% for self-injurious behaviour
in autism. There were no significant associations between
mean age and proportion of those with an intellectual dis-
ability and prevalence of self-injury, however, gender did
have an effect on prevalence rates with a higher propor-
tion of male participants associated with a slight decrease
in prevalence of self-injurious behaviour. Analysis of the
topography data showed hand hitting, skin picking and
hitting self against objects to be the most common forms
of self-injury, whilst self-cutting was the least common.
The overall pooled prevalence estimate for self-injury
in autism is 42%, which is significantly higher than preva-
lence estimates for self-harm in the typically developing

Table 7 Participant

characteristics influencing
prevalence of hair pulling, hand
biting, self-biting and self-
scratching
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Covariate Estimate  S.E. z p Lower 95%CI  Upper 95%CI
Hair pulling Age (mean age) 0.0014 0.0116 0.123 901 —0.0212 0.0241
Gender (% male) <0.0001 0.0029 0.008 993 0.0057 0.0057
Presence of ID —0.0013 0.0005 -2.616 .008* —0.0023 —0.0003
Hand hitting Age (mean age)  0.0245 0.022 1.111 266 —0.0187 0.0676
Gender (% male) —0.0014 0.0045 -0.305 .760 —0.0101 0.0074
Presence of ID  0.0013 0.0013  1.020 307 —0.0012 0.0038
Self-biting Age (mean age)  0.0006 0.0138 0.042 966  —0.0264 0.0275
Gender (% male) —0.0072 0.0043 —-1.695 .09 —0.0155 0.0011
Presence of ID —0.0011 0.0016 —-0.667 .504 —0.0043 0.0021
Self-scratching Age (mean age) 0 0.0236 0 585 —0.3902 0.6907
Gender (% male) —0.004 0.0036 —1.130 269 —0.0111 0.0031
Presence of ID —0.0021 0.0007 -3.025 .002* —0.0035 —0.0008
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population. For example, the prevalence of self-harm in
typically developing children and adolescents is approxi-
mately 8% and 5.9% in adults (Klonsky 2011; Morgan
et al. 2017). The difference between these prevalence rates
are striking and suggests that those with autism are a par-
ticularly high risk group for self-injury.

A substantial amount of heterogeneity between stud-
ies included in the prevalence estimate was observed
(I’ =96%), therefore it was necessary to conduct further
analyses to explore the factors which may have been con-
tributing to the level of heterogeneity. Sub-group analyses
revealed that differences in the methodologies and qual-
ity of the primary studies did not influence prevalence
rates. The influence of participant characteristics such
as age, gender and presence of an intellectual disability
on reported prevalence rates were analysed using meta-
regression. Interestingly, gender was found to be signifi-
cantly associated with prevalence of self-injurious behav-
iour with greater number of males in the sample associated
with a slight decrease in prevalence rates. Previous
research has replicated these results demonstrating an
association between self-injurious behaviour and female
gender (Cohen et al. 2010). Similarly, in a study exploring
characteristics of females and males with autism, Frazier
et al. (2014) found that females exhibited more external-
izing behaviours, such as self-injury, compared to males.
However, in a sample of individuals with autism, Bagh-
dadli et al. (2003) found no association between self-injury
and gender. Therefore, further research may be warranted
in order to replicate and confirm the association between
self-injury and female gender. Given the heightened preva-
lence of autism diagnosis in males than in females, the
association between self-injury and gender is of particular
importance (Saracino et al. 2010). Females are commonly
underrepresented in autism research due to the inherent
difficulties in identifying and diagnosing autism within
this group. Particularly in females with intellectual dis-
ability, their presentation of symptoms may be misinter-
preted and accurate diagnosis is often delayed (Halladay
et al. 2015). Therefore, in order to explore the association
between gender and self-injury further, future research
should seek to include more female participants in their
studies.

There were no significant associations between age and
prevalence of self-injury. Within the literature, the reported
associations between age and self-injury in autism vary. In
their study, Esbensen et al. (2009) reported a correlation
between older age and significantly lower levels of self-
injury, whilst Baghdadli et al. (2003) found no significant
association between younger age and self-injury. In a sample
of individuals with an intellectual disability of heterogene-
ous aetiology, Oliver et al. (1987) demonstrated a curvilinear
relationship between age and self-injury, with self-injury

peaking between the ages of 15 and 25. The authors sug-
gest that the increase in prevalence of self-injury can be
explained by the operant model which suggests that self-
injury becomes learnt and is shaped by the environment.
Given the high prevalence of self-injury in autism, there is a
need for further research exploring the associations between
age and self-injury. The majority of studies included in this
meta-analysis recruited participants under the age of 18
(72%), therefore, there is a clear need for future studies to
include participant samples that contain individuals with
autism from across the lifespan. Furthermore, there is a need
for longitudinal studies to evaluate changes in self-injury
over time and across the lifespan.

There was no significant association between presence of
an intellectual disability and prevalence of self-injury. Pre-
vious research has identified the presence of an intellectual
disability as the most common risk marker for self-injurious
behaviour (McClintock et al. 2003), therefore, the lack of
association between prevalence of self-injury and intellec-
tual disability was unexpected. It might be that in autism,
the absence of an intellectual disability is not as protective
against self-injury or self-harm as might be assumed. Given
the emerging evidence of the distinction between self-injury
in autism and self-injury in autism with co-morbid intel-
lectual disability, it might be that presence of an intellectual
disability influences the form and function of self-injury
rather than the prevalence of the behaviour. Recent research
has suggested that self-injury in those with autism without
an intellectual disability may be more similar to behaviours
observed in those of typical development with mental health
difficulties and may serve a similar function (Maddox et al.
2017). The results of the present meta-analysis have not
supported a distinction between self-injury and self-harm
in autistic people with and without an intellectual disabil-
ity respectively. Significant further research regarding the
form and function and self-injury and self-harm is warranted
to inform more accurate causal models. Furthermore, the
results from studies such as Maddox et al. (2017) may sug-
gest a need for services that are tailored towards individuals
with autism without intellectual disability who present with
self-injurious behaviour, particularly given the link between
self-harm and suicide and the high rates of death by suicide
in the autism population (Cassidy et al. 2014; Kirby et al.
2019; Richa et al. 2014). However, the overall quality of
assessment of intellectual disability across studies was poor.
It is therefore possible that the lack of association between
intellectual disability and prevalence of self-injurious behav-
iour is related to poor assessment of intellectual disability,
therefore, these findings should be interpreted cautiously.

Finally, in order to explore the influence of participant
characteristics on prevalence of different topographies of
self-injury, meta-regression analyses were conducted on
the available data. The results of the analysis highlighted
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an association between the proportion of participants with
an intellectual disability and prevalence of hair pulling and
self-scratching, suggesting that intellectual disability may
influence these topographies of behaviour. However, due to
the limited number of data points available for inclusion in
the analysis, these results should be interpreted with caution.
Overall, few studies reported on the prevalence of differ-
ent topographies of behaviour making it difficult to explore
any differences between those with autism only and those
with autism and co-morbid intellectual disability. Given
the emerging evidence that self-injury in those with autism
may serve a different function to that observed in those with
autism and co-morbid intellectual disability, there is a grow-
ing need for research to focus on behavioural topography
within these two groups. Specifically, increasing our under-
standing of the differences in the form and function of self-
injury in these two clinical groups is of particular impor-
tance for shaping interventions. For example, management
of self-injury in individuals with autism and no intellectual
disability might be better suited to self-harm interventions
typically offered to people with mental health difficulties,
such as cognitive behavioural therapy (CBT) and dialectical
behaviour therapy (DBT), rather than interventions solely
derived from applied behaviour analysis.

Whilst the meta-analysis was robust and inclusive, the
study did have some limitations. Due to insufficient data, it
was not possible to analyse prevalence of self-injury across
different levels of autism severity. However, those studies
that did report data on this suggests that greater severity
of autism is associated with increased prevalence of self-
injury. In order to further our understanding of the influence
of autism severity on prevalence of self-injurious behav-
iour, autism symptomology should be operationalised more
clearly and reported in future studies. Secondly, the meta-
analysis was not pre-registered. Future meta-analyses in
this area should seek to pre-register the study protocol to
improve replicability and reduce bias.

In summary, the meta-analysis has generated a robust esti-
mate of 42% for the prevalence of self-injurious behaviour
in autism. Despite significant heterogeneity in the studies,
the prevalence of self-injurious behaviour was not affected.
The analysis found no association between intellectual dis-
ability, age and self-injury. However, gender was found to be
significantly associated with self-injury, with more males in
the sample being associated with a slightly lower prevalence
of self-injury. Analysis of the topography data showed hand
hitting, skin picking and hitting self against objects to be the
most common forms of self-injury, whilst self-cutting was
the least common.
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