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Abstract: In the present study we examined the nature and developmental trajectory of self-injurious
behaviour in Prader Willi syndrome (PWS) and autism spectrum disorder (ASD). The development
of interventions is greatly aided by understanding gene to behaviour pathways, and this requires
an accurate description of the behaviour phenotype, that is, which types and natural history of
self-injurious behaviour are more common in PWS and ASD and which are shared with other forms
of developmental disability. Self-injury displayed by individuals with PWS and individuals with
ASD was compared with that reported in a group of individuals with intellectual disability due
to mixed aetiology (ID group). Three self-injurious behaviours (head banging, skin-picking and
hitting and/or biting self) were measured on five occasions over 18 years using the Developmental
Behaviour Checklist (DBC) a well-validated caregiver report measure. Rates of skin picking were
higher in individuals with PWS and hitting and/or biting self was higher in individuals with ASD
compared to the ID group. Rates of head banging were similar across the three groups. Over time,
skin-picking and head banging increased with age for individuals with ASD and hitting and/or
biting self increased for the PWS group. In the PWS and mixed ID groups head banging decreased
with age. These findings suggest that the typology and developmental trajectories of self-injurious
behaviours differ between those with PWS and ASD.
Keywords: Prader Willi syndrome; autism spectrum disorder; self injurious behaviour; skin-picking;
developmental trajectory

1. Introduction
Prader Willi syndrome (PWS) is caused by the failure of the imprinted genes in the paternally
derived PWS segment of chromosome 15 q11–q13 [1,2]. Cytogenetic abnormalities within this region
have also been found in a small percentage of individuals with autism spectrum disorder (ASD) [3].
This has led to some interest in exploring whether PWS and ASD share phenotypic similarities. A
review conducted by Dykens and colleagues (2011) found eleven behaviours that are commonly
reported in both PWS and ASD; nine behaviours that occur in one disorder but not the other, and an
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additional ten behaviours that required further investigation [4]. The authors noted that although
rates of self-injury are high in both disorders, there has not been a study that has directly compared
the nature of self injury in PWS and ASD.
Up to 89% of individuals with PWS will display self-injury [5,6]; with the most common forms
being skin-picking (82%), followed by nose-picking (28%), hand-biting (17%), head-banging (14%),
hair-pulling (9%) and rectal-picking (6%) [7]. Cross-sectional studies have shown that skin-picking
increases from early childhood to adolescence [8,9] and is also present throughout adulthood [10].
At present, there are no longitudinal studies that have investigated the developmental trajectory of
skin-picking in this condition.
Self-injury also occurs in young people with autism, especially those with co-morbid intellectual
disability [11]. However, only a small number of studies have specifically investigated profiles of
self-injurious behaviours in ASD. Two such studies suggest that the most common forms of self-injury
shown by individuals with ASD are hitting (41%) and self-biting (39%) [12,13]. Other behaviours
reported in case studies include: head banging, skin-picking, and eye pressing or gouging [14,15].
Longitudinal and cross-sectional studies of ASD have found self-injurious behaviours typically
decrease with age [16–18]. However, these studies have tended to assess self-injury generally, rather
than specific types of self injury. We were unable to find studies that investigated how specific
self-injurious behaviours change over the course of development in individuals with ASD.
Understanding the type of self-injury common to a disorder allows clinicians and parents to be
more aware of these behaviours, increasing the likelihood of early detection and intervention. The
development of interventions is greatly aided by understanding gene to behaviour pathways, and this
requires an accurate description of behaviour phenotype. Understanding of the gene-to-behaviour
phenotype is more feasible in PWS than in ASD given the genetic deficits are circumscribed in PWS,
whereas in ASD are very heterogeneous. The comparison of self injurious behaviours in PWS and
ASD contribute to understanding the specificity of the behavioural phenotype of these conditions.
Similarly, understanding how these behaviours evolve over the course of development is important
for development of and the assessment of more effective and appropriate interventions. Therefore,
the aim of the present study is to compare the nature and developmental trajectories of self-injury in
individuals with PWS and those with ASD compared with a group of individuals with an intellectual
disability due to mixed causes. Self injury has consistently been shown to be associated with level of
intellectual disability [11], thus, by comparing individuals with PWS or ASD to those with ID due to
mixed causes we can elucidate which behaviours are specific to each syndrome and which are better
accounted for by co-existing intellectual disability.
Based on the research summarised above, we hypothesise that:
1.

2.
3.

Types of self-injurious behaviour will differ between the two syndrome groups, with skin-picking
being most commonly displayed by individuals with PWS and hitting and biting most commonly
displayed by individuals with ASD.
All three forms of self-injury will decrease with age in individuals with ASD.
Skin-picking will remain stable with age in individuals with PWS.

2. Results
Means and standard deviations for each of the three types of self- injury at the five time points are
summarized in Table 1. Results from the regression analysis are summarized in Table 2.

Diseases 2016, 4, 9

3 of 7

Table 1. Rates of behaviours over time.
Bangs Head

Time
1
Time
2
Time
3
Time
4
Time
5

Hits and/or Bites Self

ASD

PWS

mixed
ID

0.12
(98)
0.19
(78)
0.19
(83)
0.17
(81)
0.19
(72)

0.13
(39)
0.12
(26)
0.23
(26)
0.24
(29)
0.04
(25)

0.11
(384)
0.10
(307)
0.07
(292)
0.09
(290)
0.06
(272)

ASD
0.34
(98)
0.37
(78)
0.33
(83)
0.38
(81)
0.32
(72)

Picks Skin

PWS

mixed
ID

ASD

PWS

mixed
ID

0.22
(40)
0.31
(26)
0.27
(26)
0.41
(.29)
0.52
(25)

0.23
(386)
0.20
(306)
0.18
(292)
0.19
(290)
0.18
(272)

0.33
(386)
0.33
(306)
0.35
(292)
0.28
(289)
0.31
(271)

0.90
(.40)
0.88
(26)
0.92
(.26)
0.79
(29)
0.88
(25)

0.27
(386)
0.30
(306)
0.32
(292)
0.28
(289)
0.31
(271)

Proportions (prevalence) for the three self-injurious behaviours (banging head, hitting and/or biting self) for
three syndrome groups (ASD, PWS and mixed ID group) across the five time points.

Table 2. Random effects logistic regressions.

Age
Devel. dis group (ref: mixed ID)
Interaction of age and devel. dis group
level of ID (ref: mild)
female
intercept

ASD
PWS
Age ˆ ASD
Age ˆ PWS
moderate

Number of observations
Number of participants

Bangs Head

Hits and/or Bites Self

Picks Skin

0.94
0.61
1.54
1.11
1.07
4.76
0.70
0.02

0.97
3.27
0.32
1.02
1.16
4.28
1.04
0.05

1.01
0.95
211.43
1.08
0.99
1.06
2.24
0.11

2102
524

2104
524

2103
524

Random effects logistic regressions of three DBC items on age, etiology of ID, age by etiology interaction, level
of ID and gender (odds ratios). Typeface code for p-values: >0.05, <0.05, <0.01, <0.001.

Results are given below for each of the 3 items.
2.1. Bangs Head
The odds of engaging in this behaviour declined with age in the group with mixed cause of ID. A
similar pattern occurred in the Prader Willi group, but not in the ASD group, whose odds of engaging
in head banging increased with age. After age effects were accounted for there were no overall average
differences between the groups in the odds of engaging in this behaviour. Those with moderate ID
had greater odds of engaging in head banging than those with mild ID, on average across groups, age
and gender. Gender was not associated with the propensity to engage in this behaviour.
2.2. Hits and/or Bites Self
The odds of engaging in these behaviours increased with age among those with PWS, but not
among those in the mixed ID and ASD groups. After accounting for age effects those with ASD
had higher odds on average than those in the comparison group, but those with PWS did not. After
accounting for age and group effects the odds of engaging in these behaviours were higher on average
among those with moderate ID than among those with mild ID, and not associated with gender.
2.3. Scratching and/or Picking Skin
The odds of engaging in these behaviours increased with age among those with ASD, but not
among those in the comparison and PWS groups. After accounting for age effects those with PWS had
much higher odds on average than those in the comparison group, but those with ASD did not have
different odds from those in the mixed ID group. After accounting for age and group effects the odds
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of engaging in these behaviours were higher on average among females than among males, and not
associated with level of ID.
3. Discussion
The aim of this study was to investigate the nature and developmental trajectory of self-injurious
behaviours in individuals with PWS and individuals with ASD compared to a group of individuals
with intellectual disability of mixed causes. In line with our first hypothesis, we found that hitting
and/or biting self was more common in ASD and skin-picking more common in PWS than in the
mixed ID group; rates of head banging were similar across the three groups. In contrast with our
second hypothesis, however, both head banging and skin picking increased with age in the ASD group.
In the PWS group skin picking remained stable with age, as expected; although hitting and/or biting
self increased. Head banging decreased in both the PWS and mixed ID group.
Our findings confirm the inclusion of skin-picking as part of the behaviour phenotype of PWS, but
not that of ASD and the ID group. As predicted, we found rates of skin-picking remained fairly stable
with age for individuals with PWS. This is in line with previous research conducted in adults with
PWS [10]. However, it is inconsistent with cross-sectional studies that suggest skin-picking increases
from early childhood to late adolescence [8,9]. In the current, longitudinal study, the mean age of PWS
participants increased from 15 years when first seen to 30 years at Time 5. Therefore, it is likely that
inconsistencies in study findings are due to differences in the developmental periods examined.
Skin picking did not decrease with age in individuals with PWS, suggesting that this is a stable
feature of PWS and is probably directly associated with the genomic lesion. At present the physiological
mechanism of skin picking is unknown and evidence for effective behavioural and pharmaceutical
treatments is limited [19]. Understanding the causal mechanism of skin picking will assist the
development of targeted interventions.
It is interesting to note that hitting and/or biting self increased only in the PWS group. The reasons
remain to be understood. Temper outbursts are characteristic of PWS and are usually described as
poorly directed forms of aggression. It may be that hitting and/or biting self is another form of poorly
directed aggression.
We found a paucity of data on specific types of self injury in ASD. In this study we found hitting
and/or biting self was more common in those with ASD than the mixed ID group but head banging
and skin picking was not. This is consistent with previous studies that have also reported hitting and
biting self to be among the most common forms of self-injury in individuals with ASD [12,13,20,21].
In the ASD group, we found hitting and/or biting self remained stable while skin-picking and
head banging increased over time. Other studies have noted a decrease in self-injurious behaviours in
individuals with ASD [17,18]. However, these other studies did not examine the specific types of self
injury, rather examined self injury more generally.
Gender was not associated with any of the three self injurious behaviours, suggesting that these
behaviours occur equally for males and females. In relation to level of ID, we found that individuals
with moderate ID are more likely to bang their head and hit and/or bit themselves than are those with
mild ID. There was no difference found between the two ID groups for skin picking. The developmental
trajectories described above remained the same when the analysis was restricted to only those with
mild ID. Suggesting that the age-related changes are independent of level of intellectual disability.
In this study, only three forms of self-injury were examined. It is possible that other forms of self
injury may provide different results. A second limitation to the present findings is that the mean age
of PWS participants was higher than in the ASD group across the five time points. A third limitation is
that information on specific treatments including the use of psychotropic medication was not collected
and it is possible that some participants received treatment which affected behaviours. However, we
do know that only 10% of participants had received specialist services. Furthermore, the evidence for
an effective medication in reducing self injurious behaviours in developmental disabilities is limited
(King, 2000, #47360). In recent years, topiramate and N-acetylcysteine have been shown to have some
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effect on skin picking in PWS [22–24] but it is unlikely that participants were prescribed either of these
medications at the time of data collection.
4. Materials and Methods
4.1. Participants
Participants were part of the Australian Child to Adult Development Study (ACAD), which
collected information from carers of a cohort of individuals with intellectual disability at five time
points over 18 years (1991–2008) [25] (see Table 3 for summary of group characteristics).
Table 3. Participant demographics.
Mean Age (SD)

Time
1
Time
2
Time
3
Time
4
Time
5

ASD

PWS

mixed ID

8.14
(4.01)
12.03
(4.15)
14.93
(4.26)
18.43
(4.23)
24.03
(4.45)

14.84
(6.12)
18.69
(6.77)
21.31
(6.75)
25.12
(6.44)
29.22
(6.54)

11.89
(4.29)
16.27
(4.45)
19.29
(4.49)
23.15
(4.44)
28.36
(4.47)

n

% of Females

% Individuals with Mod ID

ASD

PWS

ASD

PWS

mixed ID

ASD

ASD

PWS

mixed ID

98

40

386

16

33

44

45

15

56

78

26

307

18

27

43

46

15

58

84

26

292

17

35

45

45

12

57

81

29

290

17

28

47

46

14

57

72

25

272

19

32

47

46

12

60

Mean age (standard deviation), gender, number of participants and level of intellectual disability (mild or
moderate) for each participant group (autism spectrum disorder, Prader Willi syndrome and intellectual
disability due to other causes (mixed ID group) at the five time points data was collected.

4.2. Measures
Self-injurious behaviour was measured using the Developmental Behaviour Checklist
(DBC) [26,27]. The DBC is a caregiver report measure designed to assess a broad range of behavioural
and emotional disturbances in people with intellectual disability. It has been used at each phase of our
longitudinal follow-up study of individuals with intellectual disability and genetic disorders [26]. The
DBC-P (Primary Carer Version) [26] has 96 items and was completed for those aged between 4 and 17
years. The DBC-A (Adult Version) [27] was used for participants aged 18 years and older. The DBC-P
has high inter-rater reliability (ICC = 0.80), high internal consistency (0.941), high concurrent validity
with other measures of behaviour disturbance, and high criterion group validity in distinguishing
psychiatric cases from non-cases (t = 7.8, p < 0.001) [25,28]. Similarly, the DBC-A has high inter-rater
reliability (ICC = 0.72), high internal consistency (0.95) and high concurrent validity with the Aberrant
Behaviour Checklist (0.63), clinical ratings (0.52) and the Psychiatric Assessment Schedule for Adults
with Developmental Disabilities Checklist (0.61) [27,29]. Validity of each item was assessed through
interviews with parents and carers to determine whether their understanding of each item was the
same as that of the experienced child psychiatrist [26].
The DBC asks caregivers to rate behaviours on a three-point scale, where 0 = not true as far as
you know, 1 = somewhat or sometimes true and 3 = very true or often true. The DBC contains three
items specifically focusing on self injury and data on these behaviours have been collected throughout
the longitudinal study, allowing for comparisons over time. The three types of self-injury assessed are:
(1) bangs head (ICC = 0.48), (2) hits and/or bites self (ICC = 0.66) and (3) scratches or picks his/her
skin (ICC = 0.79) [26].
4.3. Procedure
The cause of intellectual disability was established through medical and genetic history and,
where necessary, further investigations were undertaken. For the majority of participants, level of
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intellectual impairment (mild, moderate, severe, profound) was determined through standard IQ tests
conducted by experienced psychologists [26,27]. For the remaining participants, level of intellectual
disability was ascertained through clinical or educational records. There were no individuals with
PWS who had profound and very few with severe intellectual disability and therefore only participants
in the ASD and ID groups who had mild and moderate intellectual disability were included in this
study. Data was collected over an 18-year time period. The average number of years between each of
the data collection time points was 4.1 years (Times 1–2), 2.8 years (Times 2–3), 3.5 years (Times 3–4),
and 5.6 years (Times 4–5).
4.4. Statistical Analysis
Random effects logistic regression was used to model the propensity of participants to engage in
each of 3 behaviours (bangs head, bites self, picks skin) as a function of age at occasion of measurement
(5 occasions), cause of ID (mixed, autism, PWS), interaction between age and cause of ID, level of ID
(mild, moderate) and gender.
5. Conclusions
The primary aim of this study was to investigate the similarities and differences in self-injury in
individuals with PWS compared to individuals with ASD. Our findings suggest that although rates of
self-injury are high in both groups, the nature and developmental trajectories of these behaviours are
significantly different.
We found that the forms of self-injury most common to PWS and ASD (skin-picking for PWS and
hitting and/or biting self for ASD) do not decline with age. This suggests that effective interventions
need to be found to reduce the persistence of these behaviours.
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