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Autism spectrum disorder (ASD) is a neurodevelop-
mental disorder mainly characterised by deficits in
social communication as well as by narrow patterns
of behaviour and interests (American Psychiatric
Association, 2013), often accompanied by language,
intellectual and sensory impairments. The severity of
these impairments may lead to deficits in the develop-
ment of daily living activities such as simple meal
preparation and feeding, community skills (e.g. buying
groceries), personal care (e.g. dressing) and personal
hygiene skills (bathing, toileting, hand washing, teeth
brushing) needed for independence. Among others,
the lack of independence in personal hygiene skills
increases the burden of the caregiver and makes chil-
dren with ASD more dependent (Flynn & Healy,
2012). Therefore, it is important to develop tools for
helping individuals with ASD in increasing their abil-
ity to perform these basic life activities which will lead
to savings that can be invested in other critical areas of
needs.

Video Modeling (VM) is a successful strategy for
developing various skills in individuals with ASD,
such as social, communication and daily living skills
(Rosenberg et al. 2010). The VM consists in showing
a video in which a model performs a target behaviour
or a specific task, then the participant has to perform
the skills presented in the video (Shukla-Mehta et al.
2010). Any person familiar or unknown to the partici-
pant can act as a model, adult or peer. Two main
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versions of the VM have been developed: video Self
Modeling (VSM), where the video shows the
participant itself as a model, and Video Modeling
Point of View (VPOV), where the target skill is filmed
from the participant’s perspective, at him/her eye level.
The advantages of these strategies include: (i) the
use of visual information, which are better processed
by individuals with ASD (Cottini, 2016); (ii) media
support which attract their attention; (iii) procedures
that eliminate visual and auditory interfering stimuli;
(iv) no face-to-face interaction that may be stressful
for individuals with ASD (Cottini, 2016). Furthermore,
in ASD rehabilitation research, the high variability
among the autism spectrum favours the use of single-
subject designs, which have been preferred in many
studies on VM interventions (Cottini, 2016).
Although VM is a widely used intervention in the
field of ASD (Shukla-Mehta et al. 2010), a small body
of research has been reported regarding the develop-
ment of personal hygiene skills in children and adoles-
cents with ASD. An overview of these studies can be
found in Table 1. The studies were selected by a sys-
tematic search in PubMed and Google Scholar for
peer-reviewed articles in the English language; search
words included video modeling, video self modeling,
autism spectrum disorder, hand washing, teeth brush-
ing, toileting, hygiene skills, daily living skills, func-
tional skills and self-help skills. This body of work
focused on toileting, hand washing, teeth brushing
and took place mostly in educational settings.
Investigators have examined the benefit of VM in
targeting toileting skills. Keen et al. (2007) examined
the effectiveness of a VM in combination with operant
conditioning strategies in comparison to the latter
alone in teaching urinary control to five children
with ASD. Results showed gains for the children
who received VM. More recent investigations used a
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Table 1. Studies using VM for the development of personal hygiene skills in children and adolescent with ASD

Inter Type
Observer Model
Agreement Intervention Dependent Custom-made/
Author(s) Targeted skill(s) Participants Setting Study design (LO.A) variable available video Outcome
Charlop-Christy, Brushing teeth (among  One boy aged School Multiple LO.A.=  Compare VM (brushing VM With VM, the participant
Le & Freeman  others social skills: 7 (among baseline 90-100% teeth) and in vivo Adult (familiar) acquired the skill (brushing
(2000) conversational speech,  other four design within modeling (washing Custom-made video  teeth) faster and
expressive labelling of  children) child face) giving prompts generalised it.
emotions, independent exclusively for on-task
play, spontaneous behaviour.
greetings, oral Dependent variable:
comprehension, correct performance
cooperative play, with the target
social play) behaviour.

Rayner (2010) Brushing teeth (among  One boy aged School Non-concurrent 1.O.A.= VM with verbal and signal VM Limited gains with VM for
other skill, i.e. 12 multiple 97% prompt provided when Symbols embedded  brushing teeth (enhanced
unpacking bag) baseline the child did not start in the video from baseline levels to a mean

design independently. Adult (unfamiliar) of 55% during the
Prompting procedure  Custom-made video  intervention); however, VM
and live modelling were led to faster enhancements in
then used only for teeth the other skill. Generalisation
brushing. was not assessed for brushing
Dependent variable: teeth.
number of steps
correctly performed.
Rosenberget al.  Hand washing Three children School Concurrent LO.A.= Commercial VM and then VM One participant learnt 80% of
(2010) aged 3-5 multiple 89%— customised VM were  Peer (familiar for the steps but two participants
baseline 100%. used. No prompts custom video, did not acquire from the
across occurred. unfamiliar for commercial model. Then they
participants Dependent variable: commercial received a customised VM,
design number of correctly video) that lead some acquisition for

completed steps of the
task.

Available video
Custom-made video

the two participants who did
not acquire from the
commercial model. Gains
were maintained for two
participants during follow-up
and generalised to a

second setting.
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Campbell et al.
(2015)

Hand washing

Popple et al.
(2016)

Brushing teeth

Keen et al. (2007) Toilet use

Drysdale et al.  Toilet use

(2015)

Three students School Multiple
aged 17-19* baseline
across
participants
design
18 children n.a. Randomized

aged 5-14** control trial

Five children Home and
aged 4-6

Multiple
baseline
design
between and

educational
setting

across groups

Two boys Home

aged 4-5***

Multiple
baseline
across
behaviour
design

IO.A.=
100%

Not
necessary

L.O.A.=n.a.

1LO.A.=
98%;
100%.

VM on a portable VM
handheld device. Basic n.a
prompts were used if it n.a
was necessary and
scored as 0.

Dependent variable:
number of steps of the
task performed
independently.

Randomised control trial - VM
the VM intervention
was delivered to the
participants via the
internet. Participants
were assigned to an
intervention or control

With narration and
closed captioning

Peer (unfamiliar)

Available video

video condition.
Dependent variable: a
plaque index was used
to determine oral
hygiene.

VM and operant VM
conditioning strategies Animated video
compared with operant ~ embedded colour,
conditioning strategies sound and music,
only. Minimum accompanied by
reinforcements were picture card
used. Available video
Dependent variable:
frequencies of in-toilet
urinations.

VM using both a ‘chaining VSM/VPOV
procedure’ and
prompts.

Dependent variable:
number of prompts
required to complete
the steps.

The video contained
both VSM and
VPOV elements

Real model (self)
and animated
models

Custom-made video

Substantial improvement skill
level for two participants and
moderate improvement for
one participant.

Oral hygiene enhancements in
both groups, with greater
improvement within the
intervention condition.

Improvement in children who
received VM. Three children
showed maintenance during
follow-up. Two children
showed generalisation to a
new setting

After the intervention, the
children required less
prompts to perform the
toileting steps independently.
Children showed
maintenance and
generalisation to another
setting.

Continued
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Table 1. Continued

Author(s) Targeted skill(s) Participants Setting Study design Inter Intervention Dependent Type Outcome
Observer variable Model
Agreement Custom-made/
(LO.A) available video
Lee et al. (2014)  Toilet train One boy aged Home Changing LOA.= VM intervention with VSM/VPOV Increase in most of the skills of
4x* criterion 100%. reinforcement and The video contained  the entire task, which
design picture prompts. both VSM and generalised to a second
Dependent variable: VPOV elements setting. The child did not

McLay et al. Toileting skills
(2015)

Bainbridge & Initiate toilet use
Myles (1999)

Two boys Home
aged 7-8***

One boy aged Home
3

Non-concurrent 1.O.A.=
multiple 99%;
baseline 93.5%
design across
participants

ABA design LOA.=
100%

number of unprompted Custom-made video  learn in-toilet voiding.
completion of the steps

of the task.

VM intervention that uses VSM/VPOV Children increased the
animation for in-toilet ~The video contained  percentage of steps
voiding associated with ~ both VSM and independently performed in
reinforcement VPOV elements the toileting chain and
procedures and Urination and successfully did in-toilet
prompts. defecation were voiding Participants showed
Dependent variable: animated models =~ maintenance and
number of steps Custom-made video  generalisation to a second
independently setting for the steps achieved

performed; frequency of
urination and

defecation.

The child was exposed toa VM Enhancement in the beginning
commercially VM with Peer (unfamiliar) of the toilet use and dry
immediate verbal Available video diapers.
prompt

Dependent variable:
frequency in the toilet
use initiation and the
number of wet and dry
diapers.

VM, video Modelling; VSM, video self-modelling; VPOV, video modelling point of view; n.a., not available; .O.A., Inter Observer Agreement (two independent raters scored the study and
then an I.O.A. was obtained based on the following formula: 100xagreement/(agreement + disagreement)).
Note: the mental age of the participants was between 2 and 7 years old, *one participant with borderline to normal cognitive range, **unknown mental age, ***unknown mental age,

presumably lower mental age.
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custom-made video with VSM plus VPOV elements
associated with reinforcements and prompts (Lee
et al. 2014; Drysdale et al. 2015). One video incorpo-
rated animation model for urination and defecations.
These studies obtained positive outcomes using VM
to toilet train participants with ASD. However, the
participants did not independently acquire the beha-
viours of the entire toileting chain (e.g. undressing, sit-
ting on the toilet, in-toilet voiding, redressing and
flushing) (Lee et al. 2014). McLay et al. (2015) reported
on two participants who acquired the entire chain as
well as in-toilet urination. In this study, the authors
used a custom-made video with VSM plus VPOV ele-
ments associated with reinforcements and prompting
procedure and the video included animation model
for urination and defecations. Investigators examining
the development of toilet skills in individuals with
ASD largely used reinforcements and prompts proce-
dures as well as elements in the videos. Interestingly,
studies that used commercial available videos showed
poorer acquisitions in contrast to investigations that
used custom-made videos (McLay et al. 2015). With
respect to hand washing, Rosenberg et al. (2010)
explored the benefits from watching a commercially
VM with three children with ASD and reported that
one child learned 80% of the steps but the other two chil-
dren did not profit. The three children then received a
customised VM with a familiar peer as model, which
led to some skill achievements for the two participants
who did not learn from the commercially available
model. Two children who acquired from commercial
VM and one child who only achieved some skills with
the customised VM showed maintenance and general-
isation to a second setting. Campbell et al. (2015)
implemented a VM on a handheld device to teach
hand washing to three pre-adolescents with ASD.
Two participants exhibited substantial improvement
and one participant showed moderate improvement
(up to 84.3% of task steps performed independently).

Three studies investigated the use of VM in oral
hygiene in children with ASD. Charlop-Christy et al.
(2000) used a VM to teach a child to brush his teeth
and compared it to an in vivo modeling for teaching
the same individual to wash his face (prompts were
provided exclusively for on-task behaviour). The
model in the video was a familiar adult. In this case,
VM allowed faster achievement and generalisation of
teeth brushing. However, limited gains with VM for
brushing teeth were found in the report by Rayner
(2010). Although video prompting and live modeling
were introduced only for teeth brushing, the child
showed limited gains in this skill while exhibiting
rapid increases in the steps performed in the other
skill trained (i.e. unpacking bag). Difficulties with
motor skills related to the target behaviour could
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explain this result. Furthermore, the oral reinforce-
ments that the child received during the intervention
may have competed with some of the actions required
for the tooth brushing task. Finally, there is only one
study (Popple et al. 2016) that randomly assigned chil-
dren with ASD to a control group or an experimental
condition. In this study, 18 participants were assigned
to an intervention condition and received a 3-week VM
via the internet compared to a control video condition.
Oral hygiene enhancements were found in both
groups, with greater improvement within the interven-
tion condition.

The studies reviewed here have found positive
results with VM or its variations in enhancing personal
hygiene skills, with at least some benefits in selected
domains. No studies found negative effects with VM.
Interestingly, VM interventions often promoted gener-
alisation and maintenance of the behaviours achieved
in participants with ASD. Custom-made interventions
and interventions using video with peer or familiar as
model appear to be more effective. Furthermore, VM
interventions are often effective in teaching some
steps but not the entire chain of the task, especially
in the toilet use interventions. Therefore, VM focusing
on the task steps the participants performed poorly
should be interesting to realise. Our review contributes
to the small body of literature indicating the effective-
ness of VM in helping children and adolescents with
ASD to develop personal hygiene skills. In this mini-
review, only one study performed a randomized con-
trol trial (RCT), while the others used single-subject
designs. This is because rehabilitation programmes
often involve one or few children. Moreover, the
high variability within the autism spectrum, where dif-
ferent IQ levels can be present with jeopardised level
of social and motor deficits, makes it difficult to recruit
comparable ASD subjects in terms of the level of
impairment. Nonetheless, it is crucial that future
research includes large RCT on homogeneous ASD
individuals with professionally developed videos on
personal hygiene skills. The videos should be imple-
mented on handheld technology to allow wide-broad
dissemination to promote autonomy for children and
adolescents with ASD.
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