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Abstract

Background: There are few studies documenting the persistence of self-injury in individuals with autism spectrum
disorder (ASD) and consequently limited data on behavioural and demographic characteristics associated with
persistence. In this longitudinal study, we investigated self-injury in a cohort of individuals with ASD over

3 years to identify behavioural and demographic characteristics associated with persistence.

Methods: Carers of 67 individuals with ASD (Median age of individuals with ASD in years=13.5, Interquartile
Range = 10.00-17.00), completed questionnaires relating to the presence and topography of self-injury at T,
and three years later at T,. Analyses were conducted to evaluate the persistence of self-injury and to evaluate
the behavioural and demographic characteristics associated with persistence of self-injury.

Results: At T, self-injurious behaviour had persisted in 77.8 % of individuals. Behavioural correlates of being
non-verbal, having lower ability and higher levels of overactivity, impulsivity and repetitive behaviour, were
associated with self-injury at both time points. Risk markers of impulsivity (p=0.021) and deficits in social
interaction (p=0.026) at T; were associated with the persistence of self-injury over 3 years.

Conclusions: Impulsivity and deficits in social interaction are associated with persistent self-injury in ASD and
thus may act as behavioural risk markers. The identification of these risk markers evidences a role for behaviour
dysregulation in the development and maintenance of self-injury. The findings have clinical implications for proactive
intervention; these behavioural characteristics may be utilised to identify ‘at risk’ individuals for whom self-injury is likely
to be persistent and therefore those individuals for whom early intervention may be most warranted.

Keywords: Autism spectrum disorder, Self-injury, Risk marker, Prevalence, Hyperactivity, Impulsivity, Pain

Background

Self-injurious behaviour is common in autism spectrum
disorder (ASD), with estimates ranging from 35 to 60 %
[1-5]. These prevalence estimates are significantly
higher than those reported for populations with intellec-
tual disability of heterogeneous aetiology [6-8]. The
presence of self-injury leads to a higher risk of psychi-
atric hospitalisation [9], reactive physical intervention
[10] and lower quality of life [11]. Carers and staff of
those who display self-injury are reported to experience
higher levels of stress and burnout [12—14]. In addition
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to the personal costs of self-injury, there are also signifi-
cant financial costs to services [15]. Behavioural inter-
ventions for self-injury, which employ function-based
differential reinforcement procedures, are effective but
are often resource intensive [16—18]. Consequently,
attention has turned to the viability of a targeted
early intervention strategy for self-injurious behaviour
[19, 20], which is predicated on the assumption that
self-injury begins during childhood/early adulthood,
becomes more severe with time and persists over
time [21-23].

Estimates of the persistence of self-injury in individ-
uals with intellectual disabilities vary considerably.
However, the majority of studies demonstrate that
self-injury can be persistent in individuals with
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intellectual disability with large longitudinal studies
reporting 71 % persistence over 7 years (age range at
follow-up = 12-65 years) [23] and 84 % persistence
over 20 years (age range at follow-up =24-82 years)
[22]. However, there are also a number of studies
which appear to show some remission in self-injury.
Murphy and colleagues demonstrated that the preva-
lence of self-injury significantly decreased over time
(age range at follow-up =13.5-30.4 years) [24]. Simi-
larly, Cooper and colleagues reported a moderate two
year remission rate in adults with intellectual disability
(38.2 %; mean and SD age in years at follow-up = 43.6;
14.2) [25]. However, despite presenting evidence that self-
injurious behaviour may not be as persistent as initially
thought, the data reported by Cooper and colleagues re-
veal that 61.8 % of adults continued to show self-injurious
behaviour that caused tissue damage, was pervasive,
presented significant risks to the health or safety of
the person and significantly impacted upon their own
or other’s quality of life. Thus, these data still suggest
that for the majority of individuals, self-injury con-
tinues to be a behaviour which significantly and per-
sistently impacts upon their lives.

Despite the high prevalence of self-injury in ASD, few
studies have examined persistence. A recent literature
review suggests that challenging behaviours may be
stable in individuals with ASD [26]. Cross-sectional de-
signs offer convergent evidence that prevalence of self-
injury remains constant across subsamples of young
children, children and young adolescents with ASD
[27]. However, in studies with longitudinal designs of
adolescents and adults with ASD [5] and children with
pervasive developmental disorders (PDD) [28], the
presence of self-injury decreased significantly over 4.5
and 3 years, respectively. However, both studies re-
cruited through service agencies, clinics and hospitals
where individuals were receiving treatment. Therefore,
it is not possible to evaluate whether the reported re-
mission in self-injury in ASD is the natural course of
development or a result of intervention. Additionally,
the sample recruited by Baghdadli and colleagues were
young (mean age at follow-up 8 years), and thus, self-
injury behaviour may not yet have become established.
A 7-year follow-up of the cohort described by Baghdadli
and colleagues [2], reported that 35.8 % of the sample
showed self-injury, a similar prevalence figure to that re-
ported originally by Baghdadli and colleagues (32.7 %).
Whilst persistence was not evaluated statistically in
the 7-year follow-up, the comparable prevalence fig-
ures in the two studies suggest that self-injury may
have persisted. Thus, there remains a need to evaluate
statistically the persistence of self-injury in a popula-
tion with ASD that have not been recruited from

clinical services. If persistence is high, then in
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combination with models of the development and
maintenance of self-injury this would allude to the
importance of early intervention.

Proactive intervention strategies to reduce negative
outcomes have been implemented effectively in physical
health settings [29] and more broadly in early intensive
behavioural interventions for autism [30-32]. It is
hoped that by providing interventions for socially main-
tained self-injury when individuals with ASD are young,
outcomes will be more positive as reinforcement his-
tory for self-injury will be shorter and, consequently,
the behaviours will be less resistant to change [21]. In
order for early intervention strategies to be effective, it
would be beneficial to identify those individuals with
the greatest risk of developing self-injury that is likely
to be persistent as opposed to transient. Delineating be-
havioural correlates (characteristics associated with the
presence of self-injury at a single time point) and risk
markers (characteristics associated with the persistence
of self-injury over time) could aid early intervention
thorough strategic targeting of interventions towards
those who evidence the risk markers for persistent self-
injury at an earlier stage in the development of the
behaviour.

There is emerging evidence of demographic and be-
havioural characteristics that are associated with self-
injury in ASD at a single time point. These putative risk
markers include impairments in adaptive skills [1-3],
greater severity of autism [1, 2, 33], younger age [34],
perinatal conditions [1] and repetitive and impulsive be-
haviours [3, 4]. Studies of populations of individuals with
intellectual disabilities have identified lower ability [25],
lower verbal ability [35], attention deficit hyperactivity
disorder [25], visual impairment [25] and the site of self-
injury [23, 35] as variables which independently predict
the persistence of self-injury over time. Two studies have
evaluated the predictive value of variables to identify
persistent self-injury in ASD [5, 28]. Speech deficits, aut-
ism severity, intellectual disability and older age were all
identified as risk markers. However, these studies were
not able to link these risk markers to persistent self-
injury as self-injury was either grouped into an outcome
subscale with repetitive, withdrawn and inattentive be-
haviours [5] or both onset of self-injury and persistence
of self-injury were grouped into a ‘negative outcome’ cat-
egory [28]. Thus, there remains a need to identify risk
markers associated with persistent self-injury in individ-
uals with ASD.

In summary, the prevalence of self-injury has been
reliably demonstrated to be elevated in those with
ASD compared to those with intellectual disability of
heterogeneous aetiology [1, 3, 5, 36]. There is an evi-
dence that self-injury is persistent in the majority of
individuals with intellectual disability; however, the
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data in individuals with ASD are equivocal [5, 23].
Prior to a consideration of early intervention and pu-
tative risk markers for self-injury in ASD, evidence
should be gathered regarding the persistence of self-
injury. In order to guard against threats to external
validity, these data should be drawn from a popula-
tion with ASD that has not been recruited from a
clinical sample. There is evidence associating a range
of demographic and behavioural characteristics with
self-injury in ASD at a single time point [1, 34] and
predicting persistent self-injury in intellectual disabil-
ity populations [23, 25, 35]. However, there is cur-
rently very limited study in ASD of characteristics
associated with self-injury at multiple time points and
associated with persistent self-injury [5, 28]. These
data could contribute to a targeted early intervention
strategy. In this study, we conduct longitudinal
assessments of a sample of individuals with ASD. A
sub-group of this sample at the first time point of
this study were reported by [3]. At the first time
point, self-injury was associated with significantly
higher levels of impulsivity, hyperactivity and negative
affect and significantly lower levels of adaptive ability
and speech. The present follow-up study has these
aims:

i) To compare prevalence, topographies and severity of
self-injury at (T;) and (T5,) 3 years later, to establish
the persistence of self-injury.

ii) To investigate behavioural and demographic variables
associated with self-injury at To. We predicted that
certain demographic and behavioural variables associ-
ated with self-injury in the longitudinal sample at T
and/or in previous literature (poor speech, impulsivity,
overactivity, repetitive behaviours, autism spectrum
disorder phenomenology) will also be associated with
self-injury at T,.

iii) To evaluate the value of these behavioural and
demographic variables at T; to differentiate between
absent, transient and persistent self-injury at T».

Methods

Recruitment

Participants with ASD were recruited in the UK via the
National Autistic Society at T;. These participants were
contacted and invited to participate 3 years later at T,.
In total, 190 participants were invited to take part at T
and 68 carers of individuals with ASD completed the as-
sessments (return rate 35.78 %). The average follow-up
time was 36.4 months (range = 34—39 months).

Procedure
Carers received an information sheet, cover letter, con-
sent form, demographic questionnaire and questionnaire
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pack. To avoid priming, the study was described as in-
vestigating behaviours associated with ASD. Carers
returned completed questionnaires and consent forms in
a prepaid envelope.

Ethical approval for this study was obtained from the
ethical review committee at the University of Birmingham

Participants

Participants were excluded if at Ty, (1) they were under
the age of four as some measures were not appropriate,
(2) they did not have a confirmed diagnosis of ASD from
a relevant professional (Psychiatrists, Clinical Psycholo-
gists, Educational Psychologists, General Practitioner,
Clinical Geneticist or Paediatrician) as reported by par-
ents/carers, (3) they had an additional diagnosis of a co-
morbid genetic syndrome, (4) they had incomplete total
scores on the Social Communication Questionnaire
(SCQ) [37], and (5) they scored below the ASD cutoff
on the SCQ. If a large proportion of the data at T; or T,
were incomplete (25 % or more of items across ques-
tionnaires), participants were also excluded. Thus, one
participant was excluded from the sample.

A sub-group of the T; sample was reported on
by Richards and colleagues [3]. This sub-group com-
prised only those who had an associated intellectual dis-
ability, defined by proxy via a score of less than nine on
the self-help subscale of the Wessex [38]. However, in
order to ensure a large and representative sample at
follow-up, the whole sample (those with a score of less
than nine and those with a score of nine on the self-help
subscale) was invited to take part at T,.

To ensure that the T, sample was representative of the
T, sample, and not biased by 122 participants who de-
clined to take part T,, a series of Mann-Whitney U and
x* analyses were conducted to detect possible significant
differences between participants included at T, (67) and
those from the T, sample who were not included. Table 1
describes the demographic and behavioural characteris-
tics of those who took part at T, and those who declined
to take part at T,

The analysis revealed that significantly more individ-
uals without self-injury took part at T, than individuals
with self-injury. Apart from this, individuals who took
part at T, did not differ on any other demographic or
behavioural variable, to the individuals who declined to
take part at T,. This suggests that the data sample col-
lected at T is broadly representative of the original sam-
ple collected at Tj.

Measures

The questionnaire pack included the following inform-
ant based questionnaire measures which are appropriate
for children and adults with intellectual disabilities.
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Table 1 T, Demographic characteristics comparing participants at T, with those who declined to participate at T,

Took part at T, Declined to take part at T,  Mann-Whitney U/y>  df  p value®

N 67 122

Age Median (IQR) 10.00 (7.00-14.00) 10.00 (7.00-14.00) 4287.50 - 0576
Gender % male 85.1 86.1 035 1 0.852
Self help % partly able/able® 896 85.2 0.70 1 0403
Mobility 9% mobile 98.5 95.1 N/AC - 0425
Speech % verbal 89.6 828 1.30 1 0.255
Self-injury % with behaviour 403 549 3.92 1 0.048
Mood® total score Median (IQR) 34.00 (30.00-38.00) 32.00 (27.00-38.00) 4470.00 - 0.287
Activity® total score Median (IQR) 44.00 (24.63-53.00) 44.00 (30.00-56.00) 3566.00 - 0.172
Repetitive behaviour” total score Median (IQR) 28.00 (17.00-37.00) 29.50 (17.10-40.00) 3748.00 - 0443
ASD phenomenology? total score  Median (IQR) 28.00 (23.00-31.00) 26.00 (22.00-30.12) 37225 - 0310

Significant differences are highlighted in italics (p < 0.05; two tailed)

PBased on the self-help scale of the Wessex Behaviour Schedule. Able or partly able is defined as a score of >2

“Fishers exact was calculated as two cells had an expected count of <5
4Mood, Interest and Pleasure Questionnaire

®The Activity Questionnaire

fRepetitive Behaviour Questionnaire

9Social Communication Questionnaire

A demographic questionnaire to collect information
on gender, mobility, verbal ability and diagnosis.

The Wessex [38] was used to assess ability in chil-
dren and adults with intellectual disabilities. It com-
prises five subscales including continence, mobility,
self-help skills, speech and literacy. For this study, the
self-help subscale was used to estimate the degree of
ability, and responses to items on mobility, speech,
reading, writing and counting were used to further
describe the groups. The Wessex Scale has no pub-
lished validity data but evidences modest inter-rater
reliability at subscale level for both children and
adults (mean kappa value of 0.62 and 0.54 for overall
classification and item level reliability, respectively)
[38, 39]. The Wessex has been argued to be an effect-
ive tool for large-scale questionnaire studies [39].

The Mood Interest and Pleasure Questionnaire-Short
form (MIPQ-S) [40] assesses affect and comprises 12
items, forming two subscales: mood and interest and
pleasure. The measure has good internal consistency
(Cronbach’s alpha coefficients: total = 0.88, mood = 0.79,
interest and pleasure = 0.87), test-retest (0.97) and inter-
rater reliability (0.85). Internal consistency for subscales
is good (alpha coefficient range for subscales 0.84—0.94).
Concurrent validity between the MIPQ and the Aberrant
Behavior Checklists’s (ABC) ranged from medium to
strong (0.36—0.73; p < 0.001).

The Activity Questionnaire (TAQ) [41] was included
to assess behaviours indicative of overactivity and impul-
sivity. The measure has 18 items which form three sub-
scales of overactivity, impulsivity and impulsive speech.
The TAQ has no published validity data but evidences
item-level inter-rater reliability from 0.31 to 0.75 (mean

0.56) and test-retest reliability ranges from 0.60 to 0.90
(mean 0.75). Inter-rater and test-retest reliability indices
for subscales and total score exceed 0.70. Internal
consistency for the subscales is good (alpha coefficient
range for subscales 0.67-0.94).

The Social Communication Questionnaire (SCQ) [37]
was included to assess ASD behaviours. The SCQ was
developed as a tool for screening for ASD in children
and adults and is based on the Autism Diagnostic Inter-
view [42]. The measure consists of 40 items grouped
into three subscales: communication; social interaction
and repetitive and stereotyped patterns of behaviours.
The authors identify a cutoff score of 15 as indicative of
ASD and a higher cutoff of 22 to differentiate between
individuals with autism and those with other pervasive
developmental disorders. The SCQ shows good concur-
rent validity with the Autism Diagnostic Interview and
the Autism Diagnostic Observation Schedule [43]. In-
ternal consistency is also good (a=0.90 for the total
scale). Whilst at T, the Lifetime Version of the Social
Communication Questionnaire (SCQ) was employed
[37], at Ty, the Current Version was administered as this
version is recommended in order to evaluate measure-
ment of change over time. All analyses conducted utilis-
ing the SCQ excluded item 17 (‘has she/he ever injured
her/himself deliberately, such as biting her/his arm or
banging her/his head?’) to prevent confounds in self-
injury analysis.

The Repetitive behaviour Questionnaire (RBQ) [44]
comprises five subscales: stereotyped behaviour, com-
pulsive behaviour, insistence on sameness, restricted
preferences and repetitive speech. Previous examin-
ation of the psychometric properties of the RBQ [44]
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reveals good inter-rater reliability coefficients (range
0.46-0.80), test-retest reliability (range 0.61-0.93) and
internal consistency (alpha coefficient range for sub-
scales 0.50-0.78). Concurrent validity and content val-
idity between the RBQ and the repetitive behaviour
subscale of the ASQ are good (0.6; p < 0.001).

The Challenging Behaviour Questionnaire (CBQ) [45]
was derived directly from the Challenging Behaviour
Interview [46]. The CBQ evaluates the presence of self-
injury, physical aggression, verbal aggression, destruction
of property and stereotyped behaviour in the last month.
The measure also examines eight topographies of self-
injurious behaviour that were adapted from Bodfish and
colleagues [47]. These items are as follows: hits self with
body part, hits self against surface or object, hits self
with object, bites self, pulls, rubs or scratches self, inserts
finger or objects. The CBQ also asks about any other
forms of self-injury the individual may show and asks
the caregiver to specify what these topographies are.
Items evaluating self-injury were used for the current
study. Previous examination of the psychometric proper-
ties of the questionnaire has demonstrated good inter-
rater reliability with reliability coefficients ranging from
0.61 to 0.89 [45]. Concurrent validity between the CBI
and the Aberrant Behavior Checklists (ABC) ranged
from medium to strong (0.19-0.68; p < 0.050 [46].

The order of the measures in the questionnaire pack
was counterbalanced.

Data analysis

Data were tested for normality using Kolmogorov-
Smirnov tests. Where data were not normally distributed
(p <0.05), logarithmic and square root transformations
were applied in order to normalise the data. However,
these were not successful in changing the distribution
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and therefore non-parametric analyses were employed.
McNemar tests were conducted in order to examine the
persistence and topographies of self-injury. A self-injury se-
verity score was calculated by summing items regarding
the length of time self-injury was displayed for, the fre-
quency of self-injury, and the level of intervention required
for self-injury. The Wilcoxon signed ranks test was used to
evaluate differences in this score between T, and Ts.

Chi-square, relative risk statistics and Mann-Whitney U
tests were conducted in order to examine the difference
between those who engaged in self-injury and those who
did not on a variety of demographic and behavioural char-
acteristics. Kruskal Wallis tests were employed to test for
differences in T, putative risk markers between absent
(self-injury absent at both T; and T5), transient (self-injury
present at either T, or T,) and persistent (self-injury
present at both T; and T») self-injury groups. Chi-square
and Fisher’s exact ¢ tests were used to test for these differ-
ences in categorical data.

Results

Changes in demographic and behavioural characteristics
over time

Prior to analysis, the demographic and behavioural char-
acteristics of the sample included at T, were compared to
the demographic and behavioural characteristics of the
same sample at T;. This was done in order to evaluate
whether any changes had occurred in demographic and
behavioural characteristics that may interact with the per-
sistence of self-injury. Table 2 presents the demographic
and behavioural characteristics of the sample included at
T, and T;. In order to test for differences between the two
time points, Wilcoxon signed ranks tests were conducted

Table 2 Demographic and behavioural characteristics of the selected sample at T, and T,

T T, p value®
N 67 67
Age Median (IQR) 10.00 (7.00-14.00) 13.50 (10.00-17.00) <0.001
Self help % partly able/able 89.6 88.1 1.00
Mobility % mobile 95.5 97.0 1.00
Speech % verbal 95.5 91.0 0.50
Vision 9% normal 97.0 86.6 0.39
Hearing % normal 98.5 98.5 1.00
MIPQ total score Median (IQR) 34.00 (30.00-38.00) 34.00 (29.00-40.00) 0.264
TAQ total score Median (IQR) 44.00 (24.63-53.00) 41.00 (21.00-50.00) 0.083
RBQ total score Median (IQR) 28.00 (17.00-37.00) 26.00 (18.00-33.00) 0.289
SCQ total score Median (IQR) 28.00 (15.00-37.00) 21.36 (6.00-34.00) <0.001
SCQ total self-injury Median (IQR) 30.00 (18.00-37.00) 25.00 (11.00-34.00) <0.001
SCQ total no self-injury Median (IQR) 26.00 (15.00-35.00) 17.00 (6.00-30.00) <0.001

Significant differences between the two data collection points are highlighted in italics (p < 0.01; all tests are two tailed apart from age)
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for the continuous data, and McNemar analyses were con-
ducted for the categorical data.

The results presented in Table 2 reveal no significant dif-
ferences for demographic or behavioural characteristics be-
tween T and T,. There was a significant difference between
SCQ scores at Ty and T,. This difference was significant for
both the self-injury and non-self-injury group at T».

Persistence of self-injury, topographies of self-injury and
severity of self-injury
In order to examine the persistence, remission and incidence
of self-injury, the percentage of the sample who showed self-
injurious behaviour, and the various topographies of self-
injury, was calculated (see Table 3). McNemar analysis was
employed to assess the persistence of self-injury.

The results presented in Table 3 reveal no significant
differences in the presence or topography of self-injury
displayed at T; and T, indicating that the behaviour is
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persistent and stable over time. In order to evaluate the
stability of the severity of self-injury, the self-injury
severity score at T; (median = 6.00, interquartile range
= 4.00-8.00) and the self-injury severity score at T,
(median = 5.00, interquartile range =4.00-7.50) of
those with persistent self-injury were compared using
Wilcoxon signed ranks test. The results revealed no sig-
nificant difference between the self-injury severity scores
at T; and T, (N=21, p=0.374). Cumulative incidence
was also calculated and was found to be 7 cases per 40 in-
dividuals or 17.5 % over 36.4 months. In summary, the re-
sults revealed that the presence, topography and severity
of self-injury were persistent and stable over three years.

Demographic and behavioural characteristics associated
with self-injury at T,

In order to examine the behavioural correlates associ-
ated with self-injury, comparisons were made between

Table 3 Percentage (point prevalence) of participants showing remission, incidence, persistence and no self-injurious behaviour

Absent Remission Incidence Persistent P Remission in Persistence in
Behaviour (Absentat Ty, - (PresentatT;,  (AbsentatTi, (PresentatTi ., . Palrftifi?a“ts with participants with
Absent at T;)  Absent at T;) Present at T;) Present at T, self-injury at T, self-injury at T,

Self-injury 493 9.0 10.4 313 ' 222 77.8

(33) (6) (@) 2D - (6) 2n
Hits self with body 79.1 1.5 10.4 9.0 14.3 85.7

(53) (O] (@) (0 . (6] (6)
Hits self against object 73.1 7.5 10.4 9.0 45.5 54.5

(49) () (@) (6) 7 (5 (6)
Hits self with object 92.5 1.5 3.0 3.0 o 333 66.7

©2) M @ @ v M @)
Bites self 68.7 10.4 11.9 9.0 53.8 46.2

(46) (@) ® (6) e (7 (6)
Pulls self 88.1 3.0 4.5 4.5 0 40.0 60.0

(59) (@) 3 3 : @ 3)
Rubs/ scratches self 79.1 9.0 10.4 1.5 85.7 14.3

(53) (6) (@) () e (6) ()]
Inserts 95.5 1.5 1.5 1.5 50.0 50.0

1.00
(64) (O] (€] () (6] (6]

#Remission and persistence of self-injurious behaviour in participants showing the behaviour at T, (right of the bold line)
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those who displayed self-injury and those who did not at
T, on a variety of demographic and behavioural charac-
teristics. Table 4 reports the differences between those
with self-injury and those without on demographic
measures.

The results reveal that individuals with self-injury were
significantly more likely to be non-verbal than those
who did not engage in self-injury. Additionally, individ-
uals with self-injury were significantly more likely to be
classified as ‘not able’ by the Wessex, as evidenced by
poorer self-help skills. There were no significant differ-
ences between those who engaged in self-injury and
those who did not, on any other demographic items.

Table 5 reports the differences between those with
self-injury and those without, on measures of behav-
ioural characteristics. Cliff’s dominance (or d) statistic
[48] was used to calculate effect sizes for Mann-Whitney
U tests.

The results in Table 5 reveal that at T,, individuals
with self-injury evidenced significantly lower mood and
the difference in interest and pleasure approached
significance. At T,, individuals with self-injury also evi-
denced significantly higher scores for measures of ste-
reotyped behaviour, compulsive behaviour, insistence
on sameness, overactivity and impulsivity. Additionally,
individuals with self-injury evidenced significantly
higher scores for measures of ASD phenomenology,
specifically impairments in social interaction and re-
petitive behaviour. Small to medium effect sizes were
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identified for all of these differences. There were no sig-
nificant differences identified for any other behavioural
characteristics.

In summary, individuals with self-injury were signifi-
cantly more likely to be less able and non-verbal and to
show higher levels of stereotyped behaviour, compulsive
behaviour, insistence on sameness, overactivity, impul-
sivity, repetitive behaviour and impairments in social
interaction.

Comparison of persistent, transient and absent self-injury
groups on T, behavioural and demographic variables

In order to evaluate the utility of the putative risk
markers to differentiate between those with and with-
out self-injury, participants at T, were categorised into
three self-injury groups: absent (self-injury absent at
both T; and T,; N =33, mean (SD) age in years = 12.00
(7.03), % male =90.9), transient (self-injury present at
either T; or T,; N =13, mean (SD) age in years = 9.54
(3.93), % male = 84.6) and persistent (self-injury present
at both T; and To; N =21, mean (SD) age in years = 10.81
(4.26), % male = 81.0). The small sample size in the transi-
ent group prevented an analysis of behavioural and demo-
graphic variables associated with the onset or remission of
self-injury. In order to identify putative risk markers, com-
parisons were made between T; data for these three
groups on any variables for which differences (at p < 0.05)
had been obtained between the self-injury and non-self-
injury samples at either T, or T».

Table 4 Demographic variables for participants with self-injury and without self-injury at T,

Percentage of individuals with Percentage of individuals without ~ Chi-square P value®  Relative Risk
self-injury (N—point prevalence) self-injury (N—point prevalence) (95 % Cl)
Gender Male 82.1 (23) 89.7 (35) N/AP 0474 -
Female 179 (5) 10.3 (4)
Age© <11 years 393 (11) 385 (15)° 0.590 0745 -
12-18 years 464 (13) 38.5(15)
219 years 14.3 (4) 20.5 (8)
Ability Able/partly able 75.0 (21) 974 (38) N/AP 0.008 2.4 (1.5-3.8)
Not able 214 (6) 26 (1)
Speech®  Verbal/partly verbal 786 (22) 100.0 (39) N/AP 0.005 2.8 (2.0-3.9)
Non-verbal 179 (5) 0.0 (0)
Mobility®  Mobile 926 (26) 100.0 (39) N/AP 0409 -
Non-mobile/partly mobile 36 (1) 0.0 (0)
Vision Normal 89.3 (25) 846 (33) N/AP 0724 -
Poor vision/blind 10.7 (3) 154 (6)
Hearing Normal 96.4 (27) 100.0 (39) N/AP 0418 -

Poor hearing/deaf 36 (1)

0.0 (0)

Significant differences (p < 0.05) are highlighted in italics; variables for which significant differences at p < 0.05 were obtained at T, are set in bold (all tests are

two-tailed apart from level of ability and speech)
PFisher’s exact was calculated
“One case of missing data
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Table 5 Scores and statistics for affect, repetitive behaviour, activity level and autism phenomenology for participants with and

without self-injury at T,

Measure subscale Median scores (interquartile range) Mann-Whitney P value® Cliff's d
With self-injury (N =28) Without self-injury (N =39) U score
MIPQ-S
Mood 1891 (15.25-21.00) 21.00 (18.00-23.00) 401.00 0.032 0.27
Interest and pleasure 13.50 (10.00-16.75) 17.00 (12.00-19.00) 420.00 0.054 -
RBQ
Stereotyped behaviour 8.00 (6.00-11.75) 5.00 (2.00-9.00) 720.50 0.013 032
Compulsive behaviour 8.50 (4.50-12.75) 4.00 (1.00-8.00) 748.50 0.005 037
Insistence on sameness 4.00 (2.25-8.00) 3.00 (0.00-6.00) 680.00 0.043 0.25
Restricted preferencesb 6.00 (2.00-8.00) 5.00 (2.00-7.00) 426.50 0.331 -
Repetitive language® 7.00 (3.50-9.00) 4.00 (0.00-8.00) 496.50 0.060 -
TAQ
Overactivity 2243 (13.00-30.75) 14.00 (6.00-21.00) 759.00 0.004 0.39
Impulsivity 20.50 (16.00-22.00) 16.00 (9.00-19.00) 745.00 0.006 0.36
Impulsive speech® 3.00 (1.00-8.50) 5.00 (2.00-6.00) 383.50 0.403 -
SCO
Communication 8.00 (6.00-9.75) 7.00 (6.00-9.00) 631.00 0.097 -
Social Interaction 7.00 (5.00-7.00) 5.00 (3.00-6.00) 814.50 <0.001 049
Repetitive behaviour 9.50 (7.00-12.00) 5.00 (3.00-9.00) 825.00 <0.001 0.51

*Text in italics indicates a significant difference (p < 0.05, one tailed); variables for which significant differences at p < 0.05 were obtained at T, are in bold

PSubscales only calculated for verbal participants

Fisher’s exact tests revealed that there were no signifi-
cant differences between the three groups at T; for
speech (p = 0.059) or levels of ability (p = 0.171). Figure 1
displays the median, maximum and minimum scores
and significant differences between groups on measures
of behavioural characteristics.

The results reveal that across the majority of sub-
scales for behavioural correlates, there was a broad
trend towards the absent group having the lowest
scores and the persistent group obtaining the highest
scores, with the transient group falling between these
two points. Significant differences between the groups
were identified for Impulsivity (Kruskal-Wallis )(2 (2) =
7.33, p = 0.021 and Social Interaction (Kruskal-Wallis y*
(2) =7.49, p=0.026). In both cases, pairwise post hoc
tests revealed significant differences between scores in
the absent and persistent self-injury groups.

Discussion

The persistence of the presence, topography and severity
of self-injury in individuals with ASD was evaluated in
this study. Additionally, behavioural and demographic
variables associated with persistent self-injury in ASD
were delineated. The recruitment of a demographically
representative sample at T,, and the utilisation of stan-
dardised measures, strengthens the validity of the study.
The use of an ASD screen at T, increases the external

validity of the study and ensures robust results were ob-
tained from the sample. This study provided the first
longitudinal assessment of behavioural differences be-
tween clearly differentiated groups with absent, transient
and persistent self-injury and therefore the findings have
significant clinical utility. The results of the study re-
vealed self-injury to be persistent in presence, topog-
raphy and severity in individuals with ASD. The
demographic and behavioural variables associated with
the presence of self-injury at T; were revealed to be as-
sociated with self-injury at T,. Individuals with persist-
ent self-injury evidenced significantly higher levels of
impulsivity and impairments in social interaction at T,
compared to those with absent self-injury.

The results of this study revealed that self-injury was
persistent over 3 years in 77.8 % of those who showed
self-injury at T;. This finding supports data collected in
populations with intellectual disability, where the persist-
ence of self-injury has been reported at between 71 and
84 % [22, 23]. The results in this study differ from those
reported in populations with ASD where self-injury was
found to decrease significantly over time [5, 28]. This
difference is likely due to the fact that samples assessed
in previous research studies were recruited from clinical
services and therefore more likely to receive interven-
tions to reduce self-injury and/or were young samples
where self-injury had not yet become established. The
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Fig. 1 MIPQ, TAQ, RBQ and SCQ subscale scores for absent, transient and persistent self-injury groups. a self-injury absent at both T, and
T,, b self-injury present at either T, or T, ¢ self-injury present at both T; and T,

results from this study indicate that self-injury in ASD is
persistent and stable over time, suggesting that interven-
tion with younger children, where self-injury has a

shorter reinforcement history and is less physically dam-
aging during intervention, may be beneficial as the be-
haviour is unlikely to stop or decrease with time. The
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results extend previous research in populations with
ASD by demonstrating that the topographies of self-
injury in this sample were also persistent across time.
This may suggest that once established, specific forms or
topographies of self-injury do not change substantially
over time. However, the difference in ‘hitting self with
body’ did approach significance and this topography was
also the most persistent form of self-injury. Further re-
search in a larger sample is warranted to investigate
whether this topography of behaviour may provide an
indication that self-injury is likely to persist. Interest-
ingly, the severity of self-injury was found to be stable
across time, indicating that although self-injury did not
improve, it also did not increase in parameters of sever-
ity. However, these results must be interpreted with
caution. Although this sample was not drawn from a
clinical population, the sample was recruited from a
parent support group. It is plausible that the families in-
cluded may have been receiving greater levels of behav-
ioural support and advice than families not enrolled in a
support group.

The results also revealed that the majority of variables
that were associated with the presence of self-injury at
T, were also associated with self-injury at T,. Being
non-verbal and having lower mood and higher levels of
stereotyped behaviour, compulsive behaviour, insistence
on samenesss, overactivity, impulsivity, impairments in
social interaction and repetitive behaviour were all asso-
ciated with the presence of self-injury. There were no
significant changes in the total sample over time in any
of these variables. The stability of these variables and
their consistent association with self-injury is important
for both pragmatic and theoretical reasons. Pragmatic-
ally, the results support the utility of delineating vari-
ables that separate those individuals with ASD for whom
self-injury is likely to be persistent from those with
absent self-injury. The preliminary results in this study
indicate that there are stable variables associated with
self-injury over time which might be considered putative
risk markers for persistent self-injury.

The identification of these stable variables also informs
theoretical models of self-injury in ASD. The consistent
association between self-injury and ability (as evidenced
through adaptive skills and speech) supports findings
from applied behaviour analysis, where self-injury is
identified as an operant functional behaviour [49]. It is
plausible that self-injury is more likely to become
socially maintained in individuals with lower levels of
ability, where alternative communicative strategies are
limited. Secondly, the results of this study demonstrate
that higher levels of ASD phenomenology are consist-
ently associated with the presence of self-injury, replicat-
ing findings from other studies [2]. This extends the
idea, identified in previous research of ASD diagnosis as
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a risk marker for self-injury [36], to a more refined un-
derstanding that a greater presence or severity of ASD
phenomenology is associated with the behaviour. As
ASD severity is known to associate with severity of intel-
lectual disability, these results may also highlight a role
for intellectual functioning as a putative correlate of self-
injury in ASD. Finally, the consistent association be-
tween low mood and self-injury replicates findings from
previous studies [50]. It is possible that low mood and
self-injury are indicative of depression; however, there is
emerging evidence that low mood and self-injury may
both be underpinned by untreated pain [19]. This re-
quires further exploration.

The results of this study provide further evidence of
compromised behavioural inhibition (as evidenced
through compulsive behaviour, overactivity and impul-
sivity) as a behavioural correlate of self-injury. Impulsive
and compulsive behaviours, such as those described in
this study, and seen in individuals with attention deficit
hyperactivity disorder (ADHD) have been hypothesised
to be underpinned by delayed development of behav-
ioural inhibition [51]. This impaired behavioural inhib-
ition is suggested to reduce an individuals’ ability to stop
a pre-potent response to a stimulus and to terminate an
ongoing response. The growing evidence associating
overactivity, impulsivity, compulsive behaviours and self-
injury in ASD lends support to a theory of deficits in be-
havioural inhibition contributing to the development
and maintenance of self-injury [3]. The presence of pre-
served or compromised behavioural inhibition may pro-
vide a complementary explanation to that offered in the
operant literature, as to why self-injurious behaviours in
young typically developing children drop out of their be-
havioural repertoire, whereas these behaviours persist in
children with intellectual disability and ASD [52]. This
hypothesis requires further research as an explanatory
model of self-injury and a potential avenue for interven-
tions in self-injury. If causal associations were identified
between deficits in behavioural inhibition and the devel-
opment of persistent self-injury, then early intervention
for self-injury could include proactive development of
strategies to increase behavioural control in ‘at risk’
children.

The results of this study also revealed two key differ-
ences in behavioural characteristics at T; between the
absent, transient and persistent self-injury groups at Th.
Individuals with persistent self-injury evidenced signifi-
cantly higher levels of impulsivity and difficulties in so-
cial interaction at T,;. These behavioural characteristics
represent important risk markers for persistent self-
injury, evident over a 3-year period, and highlight behav-
iours which could be evaluated further in young children
to identify whether these same variables predict the
emergence of self-injury. The study has demonstrated
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that self-injury is worryingly stable in both presence and
severity but that it is possible to identify variables which
are consistently associated with the presence of self-
injury and two key variables, of impulsivity and deficits
in social interaction which are associated with persistent
self-injury over time. Further research is now required,
in younger and larger samples, to identify whether these
behavioural risk markers predict the onset and severity
of self-injurious behaviour. If they do, then the plausibil-
ity of identifying those with ASD most at risk of devel-
oping self-injury, and consequently the evidence base
from which to develop an early intervention strategy, are
strengthened. These data could be used to stratify the
level of ‘risk’ an individual carries for the development
of persistent self-injury, and thus proactive intervention
using existing efficacious behavioural interventions could
be targeted to those ‘high risk’ individuals at an earlier
stage in the development of self-injury.

The study is limited by the relatively small sample
size recruited at T,. The small sample prevented in-
vestigation of variables associated with, and predictive
of, incidence and remission of self-injury. However,
the validity of the results is strengthened by the util-
isation of an ASD screening measure at T; to ensure
a homogenous sample. An additional limitation of the
study is the under-representation of individuals with
self-injury at the T, data collection. It is possible that
this under-representation may have biased the persist-
ence and remission rates, and/or the associations be-
tween self-injury and the behavioural correlates, and
thus may limit the external validity of the findings.
However, no other behavioural or demographic vari-
ables differed between the two samples and at both
time points the identified prevalence of self-injurious
behaviour was in line with other robust estimates in
the literature, suggesting that the sample is still repre-
sentative of the wider ASD population. Similarly to
previous longitudinal studies investigating persistence,
this study did not collect data on pharmaceutical and
behavioural treatment for self-injury in the sample
over time [5, 23]. Thus, it was not possible to evalu-
ate the extent to which the identified persistence rate
is the natural course of self-injury or a result of lim-
ited access or efficacy of interventions. Likewise, the
identified remission rates and consequent prevalence
of individuals with ASD who do not show self-injury
may be due to the implementation of effective treat-
ments. It would have been beneficial to collect these
data to allow further understanding of the factors
which effect persistence of self-injury. Future studies
should seek to include assessment of intervention
treatments, alongside the delineation of behavioural
and demographic correlates, in order to build a more
complete model of the trajectory of self-injury in
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individuals with ASD. These data should be collected
in older children, adolescents and adults with ASD to
detail the progression of self-injury in older cohorts.

In summary, the results have revealed that self-injury
is a persistent and stable behaviour over 3-years in indi-
viduals with ASD and that risk markers of impulsivity
and deficits in social interaction are associated with per-
sistent self-injury over time.

Conclusions

The results of the present study demonstrate that self-
injurious behaviour in ASD is highly persistent over
3 years. The presence of impulsivity and deficits in social
interaction are longitudinal risk markers for persistent
self-injury in this population. These results lend support
to models implicating behaviour dysregulation and ‘ASD
type’ deficits in the development and maintenance of
self-injury. The identification of these risk markers can
be usefully applied to target early intervention ap-
proaches towards those individuals who are most likely
to show persistent self-injury.
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