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Case Report

Disability and Rehabilitation

Single-case experimental design intervention for inappropriate sexualised 
behaviour in adolescent traumatic brain injury

Andrea Pickeringa,b, Peter Tuckera and Jennifer Limondc

aDepartment of Psychology, Recolo Ltd, London, UK; bDepartment of Clinical Psychology, Canterbury Christchurch University, Canterbury, UK; 
cDepartment of Clinical Psychology, University of Exeter, Exeter, UK

ABSTRACT
Purpose: This study develops the evidence-base of interventions for inappropriate sexualised behaviour 
following brain injury involving adolescents.
Materials and Methods:  We describe a Single-Case Multiple Baseline Design intervention of Positive 
Behavioural Support (PBS) across settings. It involves a 16 year old adolescent who had a severe 
Traumatic Brain Injury (TBI) and presented with sexualised talk and touch. PBS may potentially be a 
successful intervention to remediate this. The aim of the article was to determine whether PBS could 
reduce the frequency and impact of the sexualised behaviour in a variety of his key daily settings. 
Visual and quantitative analyses were completed before and after the introduction of the PBS 
intervention within home and school settings.
Results: Findings showed reduction in the frequency of sexualised talk and touch alongside subjective 
impact ratings in the home. Downward trends were encouraging in the school settings, but 
demonstrated smaller effects than home. The Overt Behaviour Scale showed a reduction in overall 
severity and the impact on others.
Conclusions: This study shows the promising impact on behaviour of introducing the PBS intervention 
within the home and school settings to support positive clinical change evidenced in the reduction in 
target behaviours and subjective response for caregivers.

	h IMPLICATIONS FOR REHABILITATION
•	 Positive Behavioural Support is an effective intervention for managing inappropriate sexualised 

behaviour in a young person with a traumatic brain injury.
•	 Positive Behavioural Support can improve the subjective experience of the young person and their 

caregivers in parallel to managing behaviour.
•	 Single Case Experimental Design can be utilised across care and home settings for measuring change 

in person-centred interventions.

Introduction

Disinhibited sexualised behaviour is commonly associated with a 
frontal lobe brain injury due to neurological injury to circuitry 
that regulates urges and behaviours. Individuals can struggle to 
comply with social norms, lack awareness and insight into their 
difficulties, and lack an understanding of social and interpersonal 
conventions around behaviour [1]. Indeed, Simpson and colleagues 
investigated a cohort of 507 adult Traumatic Brain Injury (TBI) 
patients and found 45 demonstrated inappropriate sexualised 
behaviour in the previous 3 months. Of those, 57.9% were sexu-
alised talk and 29.8% were sexualised touching. They reference 
the brain injury as a pivotal life event that could lead such vul-
nerable individuals to becoming a victim and a perpetrator of a 
sexual assault, therefore external forms of intervention are required 
to reduce the adverse impact of the behaviour [2,3].

Neuropsychological deficits in dysexecutive disorder are known 
to influence certain forms of dysregulated behaviour by decreasing 
behavioural inhibition, impairing the ability to anticipate behavioural 

consequences or assess punishment and reward. This in turn can 
affect the ability to generate socially appropriate behaviour in chal-
lenging contexts [4]. This is particularly evident in adolescents fol-
lowing TBI who present with marked behavioural dysregulation when 
compared to healthy controls and peers with brain lesions of alter-
native aetiology. The potential adverse impact on recovery and social 
re-entry is recommended to be the focus of effective and well-timed 
interventions to support recovery [5]. Adverse Childhood Experiences, 
including head injury have been highlighted by Blasingame [6] as 
potential developmental risk factors for later conduct problems and 
sexual offending, therefore he postulates the position of the need 
to provide early intervention for the child and adolescent population 
to prevent trajectories to later offending behaviour [6].

Interventions in relation to disinhibited sexualised behaviour with 
individuals following a brain injury utilise specific behavioural inter-
ventions that provide clear boundaries around acceptable and unac-
ceptable behaviour [2]. A process of shaping socially appropriate 
behaviour through prompting the individual to cease engaging in 
the inappropriate behaviour and a process of fading prompts as the 
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individual relearns boundaries around behaviour within social norms, 
have shown to reduce the frequency of socially inappropriate 
behaviours of concern [2]. Behavioural analysis and Positive Behavioural 
Support (PBS) also provide an opportunity to reduce the setting 
conditions and triggers for the inappropriate behaviour, therefore 
making the behaviour less likely to occur [7].

PBS is based on the social model of disability which pursues 
the notion that society, through its norms, structures and processes 
can disable a person with neurological deficits. Therefore, the envi-
ronment and system around the individual needs to support and 
scaffold opportunities for the individual to participate in the normal 
life of the community on an equal level with others by adapting 
to their needs [5]. It is an intervention that uses the enrichment 
of resources to redesign an individual’s living environment to 
enhance the individual’s quality of life and minimise his or her 
need or opportunity for inappropriate behaviour [8].

A community-based intervention for treating inappropriate 
sexualised behaviour in adults with a brain injury was described 
as multi-focal, comprising of psychoeducation, environmental and 
behavioural change [7]. This is consistent with a review of the 
effectiveness for treatments of children and adolescents with 
developmental disabilities in which behaviour, environment and 
education play a key role. For children and adolescents, the edu-
cation needs to be adapted to their intellectual ability to aid 
understanding for the young person’s developing sexuality [9]. 
An exploratory clinical trial of community based behavioural inter-
ventions for inappropriate sexualised behaviour in adults showed 
improvements from a multi-focal approach based on PBS for shap-
ing pro-social behaviour long-term [10]. However, the sample 
heterogeneity and lack of control within the study design sup-
ported the recommendation for utilising single case experimental 
design to respond to the unique nature of each brain injury and 
environment in which individuals are recovering [10].

A Single Case Experimental Design (SCED) was adopted to mea-
sure a novel Cognitive Behavioural Therapy (CBT) intervention to 
support adults with hyposexuality to achieve improvement in sexual 
satisfaction. The non-concurrent baseline design demonstrated 
change for 9 participants (of which 4 were female) with mild to 
moderate TBI following an 8 week treatment phase and subsequent 
8 week follow-up. This had promising results, but the mean age of 
the sample was over 40 years old and there was limited detail on 
the specific context or brain injury experienced by the participants. 
It also had procedural limitations as a consequence of the 
person-centred nature of the intervention, therefore it was not 
possible to define which components of the CBT intervention were 
utilised for each participant and what may have been effective [11].

Kelly and Simpson [12] recognise the complexity of interven-
tions for sexualised behaviour and the priority to design effective 
interventions for the community and context in which individuals 
are living. They described the need for interventions to provide 
PBS in a manner that addresses both the environmental adapta-
tions, but also responds to person-centred needs and supporting 
the network of caregivers [12].

SCED’s provide an opportunity to document the complex and 
unique nature of behavioural formulations and person-centred 
positive behavioural supports when applied to brain-injury, based 
on a specific neuropsychological profile within a particular family 
and community setting [13,14]. It is particularly useful within 
neurorehabilitation when appropriate control group norms are 
not readily available and when the participant can serve as their 
own control to demonstrate meaningful change [15–18]. This 
study is an opportunity to focus the research methodology on 
the adolescent age group to understand their specific develop-
mental needs in responding to sexuality following TBI and within 

the context of a family and school setting. It is also an oppor-
tunity to test the impact of PBS as a preventative intervention 
to manage an early presentation of inappropriate sexualised 
behaviour in the brain injury population.

Aims

The aim is to study the effect of a PBS intervention on the severity 
of inappropriate sexualized behaviour in an adolescent and its 
impact on others. The study tests the premise that there will be 
change in inappropriate sexualised behaviour in response to the 
staggered introduction of PBS across settings.

The Primary goals for the PBS intervention were to: (a) reduce 
the frequency of inappropriate sexualised talk behaviour across 
settings; (b) reduce the impact on others of his inappropriate 
sexualised talk behaviour across settings; (c) reduce the frequency 
of inappropriate sexualised touch behaviour in the home setting; 
and (d) to reduce the impact of his inappropriate sexualised touch 
behaviour in the home setting.

Method

Design

The experimental design for the case study was a multiple base-
line in which the intervention was applied with a staggered onset 
across three settings: home, school teaching and boarding school 
environments. The SCED design follows guidance of the SCRIBE 
group to ensure methodological quality in design and reporting 
[16]. The dependent variables were the frequency of inappropriate 
sexualised talk and touch, and associated distress ratings, referred 
to as “impact ratings” of a second party within each setting. 
Sexualised touch was commonly associated with sexualised talk, 
but only in the home setting and was therefore included as an 
additional outcome measure in the home only.

The target behaviours were identified using Antecedent 
Behaviour Consequences (ABC) charts completed by family mem-
bers/school staff and operationally defined as: sexual talk: verbal 
comments towards females about their physical appearance; sexual 
touch: physical touching of females’ hair and face with hands.

The phase sequence is described in Table 1. The order was set 
a priori in order to stagger interventions to measure change in 
the dependent variables for each phase accordingly.

The onset of each phase in the multiple baseline was defined 
by the staggered delivery of the PBS intervention across the three 
settings: home, school teaching and boarding for inappropriate 
sexualised talk. Baseline data was collected concurrently across 
the settings and the PBS intervention for introduced for each 
setting in a staggered manner, starting with Home on Day 15, 
then Teaching School setting on Day 30 and finally, Boarding 
School setting on Day 44. The PBS intervention for sexualised 
touch was completed only in the home setting due to no reports 
of the touch behaviour in the two school settings.

There were no changes to the above procedure that occurred 
during the course of the study. There was no randomization or 
blinding procedure because it was only possible to visit the set-
tings on certain days and there were safeguarding implications, 
involving negotiation with Social Services allocated to the family 
when considering randomisation to intervene in the high risk 
sexualised behaviour, for example a potential for sexualised 
behaviour with a student/female sibling. Replication at the 
six-month stage was not possible due to constraints of indepen-
dent clinical funding.
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Participant

The participant was a 16-year-old Caucasian male who sustained 
a severe traumatic brain injury as a pedestrian following a collision 
with a vehicle (GCS 7 at time of injury). It was a closed head 
injury with diffuse axonal injury.

Four years post injury, he presented with mild intellectual dis-
abilities, significantly impaired working memory, verbal memory, 
speed of processing and executive functioning. He had significant 
difficulties in emotional and behavioural regulation, leading to 
disinhibited sexualised behaviour. He also had mental health prob-
lems, namely depression and post-traumatic stress disorder. He 
presented with various behaviour problems, including absconding, 
aggression towards others and destruction of property.

Prior to the intervention, safeguarding procedures had highlighted 
a risk to females known to the participant, including his mother and 
sister. Social Services were involved with the family following the sister’s 
historical disclosure that the participant had sexually touched himself 
in her presence and sought proximity to her during the encounter.

Method of recruitment was after review of the caseload of 
patients and discussing their participation with the patient, family, 
Case Manager and Social Services.

There were no formal inclusion and exclusion criteria because 
of the nature of the clinical work. The family and young person 
consented to participate in the SCED and the school approved 
of participating in the SCED procedure.

Function of participant’s behaviour in PBS intervention

Sexualised talk
The functional analysis indicated that the participant engaged in 
sexualised talk, including comments on females’ clothing for famil-
iar individuals and in sexual reference to body shape and an 
intent of sexual urge/preference, for example “You look good, I 

could do you”; “Your bum looks sexy in those leggings”. The estab-
lishing operations involved a dysexecutive disorder including 
reduced inhibitory control. This was particularly evident in free 
and unstructured time at home and school. The context was of 
a male negotiating adolescence, where sexual relations move 
toward increasing interest in companionship and sexual expres-
sion. The discriminative stimulus was a familiar female that he 
found attractive, (this included his mother and sister). The 
behaviour would cease when an unfamiliar or male individual 
passed by or if the female person did not respond but ignored 
and turned away. The behaviour did not occur in the presence 
of other unfamiliar females or males.

The function of the behaviour can be hypothesised to access/
approach sexual attention; to express his sexual preference, sexual 
thoughts and access sexual experiences. This function is consistent 
with other reported cases [2]. The disinhibited nature of his 
behaviour counters social norms and has the potential to cause 
offence and personal discomfort to those around him.

It is important that the behaviour was managed with an 
antecedent-based approach to reduce its occurrence in its current 
form because the nature of his frontal lobe brain injury potentially 
disrupted his ability to learn from consequences [17]. A behaviour 
management plan was devised to avoid social responses to his 
comments and to distract him by engaging in other areas of 
conversation at the early signs of onset in his sexualised talk. 
Also, to prevent the onset of the behaviour, antecedents were 
managed in that he was accompanied by male 1:1 staff in his 
learning and leisure activities in school and stepfather at home 
to supervise interactions with females. It was also agreed that he 
would have the opportunity to explore his feelings about the 
opposite sex and his wishes to develop a relationship with a girl 
in his neuropsychology therapy and school counselling sessions. 
The participant contributed to developing his person-centred goal 
and agreed with the management plan. Therefore, the intervention 
was designed to manage his lack of insight into his sexually 
inappropriate behaviours by providing safeguards within an 
antecedent-based approach. It also provided an opportunity for 
him to explore strategies to fine-tune and develop inhibitory 
control when interacting and relating with the opposite sex as 
an initial step towards achieving his personal goal.

Sexualised touch
The functional analysis indicated that the participant engaged in 
touch of familiar females within the home setting, including 
mother and sibling. This involved touch by caressing hair and 
face, standing in close proximity, holding head firming in his 
hands, smelling and kissing their head. The establishing operation 
was his dysexecutive disorder and disinhibited behaviour in male 
adolescence. The behaviour was particularly evident in free 
unstructured time when he was in a marginally agitated state in 
seeking an activity to occupy him. The discriminative stimulus 
was when the familiar female appeared in the room.

The function of the behaviour can be hypothesised to allow 
him to access/approach physical comfort and is sensorily stimu-
lating in nature. It is important that the behaviour is managed 
with an antecedent-based approach to reduce the likelihood of 
his engaging in it.

A behaviour management plan was devised by providing appro-
priate sources of physical comfort when he was seeking it i.e., hug 
with mother controlled in type and duration, sensory activities, in 
addition to a structured daily timetable that prompted him to activ-
ities throughout the day to maintain a sense of direction and purpose. 
If the behaviour occurred, his mother was instructed to turn away 

Table 1. T he table described the procedure within each phase of the intervention 
for the baseline and three settings.

Baseline Day 1: continuous monitoring of frequency and impact of 
sexualised talk begins across three settings: home by parent, 
school teaching staff and school boarding staff. Treating 
clinician completes functional analysis of behaviour.

Generalised objective measure of Overt Behaviour Scale is 
completed

Home 
Setting

PBS intervention delivered to home setting on Day 15, involving 
family members, including functional analysis results and 
collaboratively developing risk management plan and 
antecedent-based intervention to manage antecedents for 
home setting. Continuous monitoring of frequency and 
impact of sexualised talk and touch across setting throughout 
remainder of the study. Face to face and telephone check-in 
with family at two points in the active intervention.

Teaching 
School 
Setting

PBS intervention delivered to school teaching staff, involving 
teaching and classroom support staff on Day 30, including 
functional analysis results and collaboratively developed risk 
management plan and intervention to manage antecedents 
for school teaching setting. Continuous monitoring of 
frequency and impact of sexualised talk across setting 
throughout remainder of the study. Face to face and 
telephone check-in with school teaching staff at two points 
in the active intervention.

Boarding
School 

Setting

PBS intervention delivered to school boarding staff, involving 
evening leisure and night support staff on Day 44, including 
functional analysis results and collaboratively developed risk 
management plan to manage antecedents for school 
boarding setting. Continuous monitoring of frequency and 
impact of sexualised talk across setting throughout remainder 
of the study. Face to face and telephone check-in with school 
boarding staff at two points in the active intervention. Overt 
Behaviour Scale measure repeated.
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and prompt him to problem-solve to gain direction and purpose in 
the situation, for example check his visual daily timetable and access 
sensory activities to self-regulate. The participant contributed to the 
management plan and agreed with the intervention.

Impact of behaviour
The participant’s mother and female school staff expressed distress 
due to the emotional impact of the inappropriate sexualised 
behaviours on them. The impact as well as the frequency of 
sexualised talk and touch behaviours at home and sexualised talk 
at school were monitored across the delivery of psychoeducation 
and Positive Behavioural Support in order to capture change.

Context

The clinical intervention formed part of a neurorehabilitation care 
package to assist the individual to adjust following a severe brain 
injury. The privately funded neuropsychological provision worked 
in partnership with NHS and Social Care agencies to support the 
individual in living at home with family and adjusting to his new 
educational placement in the community.

Approvals

Ethics for the study as part of a broader programme of using SCED 
in a normal clinical setting with associated protocol was obtained 
through the University of Bath Psychology Dept Ethics 17-224.

Measures and materials

Measures

Inappropriate sexualised behaviour
The inappropriate sexualised behaviours of talk and touch were 
continuously monitored by the parents and sexualised talk was 
continuously monitored by school teaching and boarding staff by 
recording in an ABC diary as shown in Table 2. The descriptions of 
informants were used to operationalise the target behaviours of 
sexualised talk and sexualised touch. They were selected for inter-
vention because both were prioritised by the family and sexualised 
talk alone was prioritised by school staff as “behaviours of concern.” 
No reports of sexualised touch were recorded in the boarding or 
teaching settings. Training and supervision was provided throughout 
the SCED to family and school staff to support consistency for iden-
tification of the target behaviours and subjective ratings of distress.

The frequency of behaviours and subjective impact rating by oth-
ers (i.e., family or staff) of distress on exposure to the behaviours 
were collated daily across the three settings and throughout the 
baseline and intervention settings. The impact score was a Subjective 

Units of Distress Scale of 0–5 where 0 is no distress and 5 is extremely 
distressed. Family and school staff rated their distress when recording 
the occurrence of sexualised behaviours. These were recorded con-
temporaneously on a paper form using the worked example in Table 
2. The daily frequency was low and the staff/family member could 
record each instance observed. There was an objective (frequency of 
behaviour observed) and a subjective (distress impact rating based 
on their personal experience) rating.

Secondary measures

Overt Behaviour Scale
A secondary outcome measure was the standardised measure of 
inappropriate sexualised behaviour, Overt Behaviour Scale (OBS) 
[19], completed at pre intervention (before day 1) and post inter-
vention (after day 58). This is a measure designed for adults with 
an acquired brain injury and includes items measuring sexualised 
behaviour including talk and touch. This was chosen because it 
is a highly reliable measure with interrater reliability of rs =0.99 
and test-retest reliability coefficient of rs = 0.77. It has moderate 
to strong convergent and divergent validity coefficients ranging 
from rs = 0.36–0.66 with comparable measures of behaviour. There 
is no adolescent alternative measure, therefore a Reliable Change 
Index as outlined by Ogles et  al. [20] was calculated in relation 
to the participant’s own response to the intervention. This was 
calculated using the pre and post measure for the participant.

Goal attainment scaling
The participant’s person-centred goal attainment scaling (GAS) 
goal was: “To develop and maintain a relationship with a girl”. 
The PBS intervention was an initial step in supporting the par-
ticipant to engage in socially appropriate interactions with females.

The goal attainment scaling framework by Turner-Stokes [21] 
was used as a clinical tool to generate a person-centred goal to 
reflect his motivation to reduce the inappropriate sexualised 
behaviours to develop and maintain a positive relationship with 
a female peer. It was also used to review the clinical goals of 
reducing the frequency of inappropriate sexualised behaviour and 
reducing the impact (distress) on females when the behaviour 
occurs. The participant rated their baseline and outcome measures 
based on their subjective experience at the time of definition, 
such as “much worse than expected”, “worse than expected”, “as 
expected”, “better than expected” and “much better than expected”. 
Comparisons were made between the two timeframes of pre 
intervention (before day 1) and post intervention (after day 58) 
to measure a change on the goal for the participant.

This clinical tool was selected because it is useful to generate 
meaningful clinical goals for the participant and measure change 
over time. There is insufficient robust published evidence of its 
reliability because it is used at an individual or small group level 

Table 2. T he table shows an example of a behaviour observation form to record behaviour and impact ratings.

Date /Day / Time

(A) Antecedents:
What was happening prior 

to behaviour?

(B) Behaviour
Please provide detailed 

description?(Tone of voice? Facial 
expression? Physical stance/ proximity/ 

demeanour?)

(C) Consequences:
What was happening 
after the behaviour 

occurred?

Impact / distress 
caused

Scale 1(no impact/
distress)-5 (severe impact/

distressed caused)

Monday Came downstairs and walks into 
kitchen.

Mother present alone in the 
room.

Engage in conversation together.
Physically walks towards mother.

“You look good, I could do you”
Facial expression neutral.
Eye contact is direct and intense – looks 

up and down mother’s body.
Tone of voice – serious
Stands beside her, very close proximity.

Stepfather enters the room 
and joins conversation.

Mother walks towards 
stepfather.

Walks out of kitchen into 
garage.

4

Recorder: Mother.
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and it measures multiple constructs based on the individual’s goals, 
i.e., is non-unidimensional, [21,22]. However, the person-centred 
nature of the measure makes it a useful clinical tool to engage and 
measure the meaningful subjective experience of the participant.

The participant rated the GAS goals at pre intervention (before 
day 1) and post intervention (after day 58) based on their subjective 
experience. He rated the importance of the goals and the clinician 
rated the difficulty at baseline on scales 1–3. The GAS comparison 
of pre and post intervention subjective ratings, weighted by level 
of difficulty and importance calculated a score of change [22].

Intervention approach
The psychoeducation and PBS intervention involved partnership 
working with agencies, including Social Services, NSPCC to increase 
safeguards to prevent behaviours occurring through initial psycho-
educational intervention to train family members and school staff 
about behavioural management and the dynamic risk assessments 
required for sexually inappropriate behaviour. In addition, the par-
ticipant was involved in psychoeducation to help him identify and 
understand his behaviour. The PBS intervention was then delivered 
to family members and school teaching and boarding staff.

The psychoeducation aimed to increase the understanding of 
parents/teachers/boarding support staff about brain injury and inap-
propriate sexualised behaviour, increase personal safety awareness 
when interacting with the participant and heighten monitoring of 
interactions and behaviours between the participant and others.

An antecedent-based approach was used to adapt the envi-
ronment to reduce the likelihood of behaviours. The behavioural 
assessment and functional analysis determined the contingencies 
of the behaviours and identified the establishing operations and 
discriminative stimuli. This allowed for targeted adaptations to 
reduce the occurrence of the behaviours by removing behavioural 
antecedents. Adaptations were applied across three settings: 
home; school teaching and school boarding.

Procedural fidelity was ensured in that the SCED procedure 
was monitored by the treating clinician who met with the family 
and school staff both face to face and remotely within treatment 
phases on a weekly basis to deliver training, ongoing support 
and guidance. This aimed to maintain the integrity of the SCED 
design in rolling out the PBS interventions in a staggered process 
across each setting. Progress through the PBS procedure was 
monitored within the psychoeducation and PBS intervention with 
regular clinical supervision of family and school staff groups in 
utilising behavioural guidelines within the three settings. The 
school staff and family were trained to recognise the target 
behaviours to be monitored within the intervention. This was 
further validated during clinical supervision of the intervention.

No adverse events were noted for the participant or environment 
during the SCED to impact on the fidelity of the procedure. In fact, 
the onset of the SCED was delayed by three months to stabilise the 
participant’s mental health before beginning the behavioural inter-
vention. The participant was then emotionally stable and able to 
complete the intervention across all three settings.

Analysis

Data analysis

The frequency and impact scores of the behaviours were analysed 
using qualitative visual analysis within and at transition between 
phases as guided by Ledford et  al. [23]. “Stability Envelopes” for 
baselines were established utilising the definition of 80% of values 
falling within ± 25% of the median [24]. Effect size changes were 

quantitatively calculated between phases using Non-overlap of 
all pairs NAP and 95% Confidence Interval [24–27]. The confidence 
intervals are based on expressions for the standard error of NAP 
which assume that the data are not autocorrelated which is an 
assumption which may not be tenable [28]. Therefore, cautionary 
interpretation of NAP analyses is required.

Visual analysis is an in-depth analysis of data across all condi-
tions and making determinations about behavioural change based 
on visual data characteristics. Contingent changes in the values 
of dependent variables within and between conditions can be 
observed to potentially demonstrate the effect of an intervention 
[23]. The least squares regression line was used to show trends 
in the datapoints between baseline and intervention for each 
setting. The analysis includes the level of a dependent variable 
(i.e., behaviour during the conditions), trend, variability, overlap, 
immediacy and what it means for the behaviour of interest.

Results

Each of the sets of data for sexualised talk contained a stable base-
line (defined as 80% of values falling within ± 25% of the median) 
as shown in Figure 1.

Sexualised talk frequency within the home setting

There was a quantitative effect (NAP= 0.67) of the intervention 
on sexualised talk frequency in the home setting (median 3 to 2, 
range 2–4). The qualitative visual analysis showed a reduction in 
the expected direction with negligible variability. There was limited 
variability in level in the baseline. There was limited overlapping 
on the data point of 2 after the introduction of the intervention 
and the frequency of behaviour reduced. Changes following the 
introduction of PBS at home occurred after a slight delay and in 
the intended downward direction.

Sexualised talk frequency in the school teaching setting

In the school teaching setting, no quantitative effect A-B (NAP= 0.22) of 
the intervention was found on sexualised talk (median 1, range 1–2 to 
median 1, range 0–1). The qualitative visual analysis showed a small reduc-
tion in the expected direction with little variability. There was limited 
variability in the baseline. There was limited overlapping in data point of 
1 as the frequency of behaviour reduced. The change in frequency was 
almost immediate after the school teaching intervention. Changes were 
in the intended downward direction following the introduction of the 
PBS strategies.

Sexualised talk frequency in the boarding school setting

There was no quantitative effect A-B (NAP = 0.33) on sexual talk 
in the boarding school. The qualitative visual analysis showed a 
small reduction following a stable baseline in frequency of sexual-
ised talk (median 1, range 1–2 to median 1, range 0–1). The reduc-
tion was in the expected direction with no unexpected variability. 
There was limited variability in the baseline. There was no overlap-
ping of data points. Change was immediate after the intervention 
and was in the intended downward direction following the intro-
duction of the PBS strategies.

A functional relation is present in the expected downward 
trend across settings in the visual analysis. There was consistency 
in data patterns of stable baselines and a consistent reduction in 
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frequency post intervention across settings. There was inconsis-
tency in quantitative effect due to very low baseline of sexualised 
talk frequency in the school settings, therefore a larger change 
was evident in the home setting. We are confident that PBS had 

a beneficial impact on the downward trend of sexualised talk 
frequency across settings.

A stable baseline in subjective impact experienced by family 
or staff can be seen in each of the settings as shown in Figure 2.

Figure 1. T he line graphs show a decrease in frequency of sexualised talk in the three settings after the introduction of the PBS intervention.
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Sexualised talk impact in home setting

There was a quantitative effect (NAP = 0.79) on subjective impact 
of sexual talk in home. Qualitative visual analysis showed that 
sexualised talk impact scores reduced A-B (median 3, range 2–4 
to median 2, range 2–3) in the expected direction. There was no 

unexpected variability in the home setting. There was limited 
variability in the baseline. There was no overlapping of data 
points as sexualised talk impact scores reduced. Change in dis-
tress was almost immediate after the Home intervention. Change 
was in the intended downward direction when introducing the 
PBS strategies.

Figure 2. T he line graphs show a decrease in the impact ratings in the three settings after the introduction of the PBS intervention. The impact ratings remained 
low in the School Boarding setting.
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Sexualised talk impact in school teaching setting

No quantitative effect A-B (NAP = 0.16) is observed in the school 
teaching setting on this variable. Qualitative visual analysis of 
sexualised talk impact scores showed a small reduction A-B in 
trend (median 2, range 2–3 to median 2, range 0–2), in the 
expected direction with variability. There no overlapping data 
points evident. Change was not immediate in this setting, but it 
was in the intended downward direction. There was a slight delay 
in effect following the introduction of the behavioural approach.

Sexualised talk impact in boarding school setting

No quantitative effect on subjective impact is observed in the 
boarding school A-B (NAP = 0.05). Qualitative visual analysis 
showed that impact scores showed a small reduction A-B in trend 
in the expected direction (median 1, range 0–1 to median 0, 
range 0–0). There was no unexpected variability or overlapping 
in the setting. Change was in the intended downward direction.

A functional relation is present in the expected downward 
trend across settings in the visual analysis. There was consistency 
in the data patterns in the baselines and consistent reductions 
in impact ratings across settings post intervention. However, there 
was inconsistency in quantitative effect due to very low baseline 
impact ratings in the school settings, therefore a larger change 
was found in the home setting. We are confident that PBS 
improved the impact ratings across settings.

Sexualised touch frequency in home setting

As sexualised touching occurred only in the home setting, this 
and its subjective impact on the parent was only recorded in 
the home.

After a stable baseline (80% of values falling within ± 25% of 
the median), there was a quantitative effect (NAP = 0.90) between 
A-B on frequency of sexualised touch. Qualitative visual analysis 
of frequency showed reduction in the intended direction (median 
5, range 4–6 to median 2, range 2–5). There was limited variability 
in the baseline and no overlap of data points to note. Change 
was not immediate after the introduction of the intervention but 

occurred several days into the implementation of the PBS strat-
egies. A functional relation is present in the expected downward 
trend and we are confident that PBS had an effect on the fre-
quency of sexualised touch within the home setting as shown 
in Figure 3.

Sexualised touch impact in home setting

After a stable baseline (80% of values falling within ± 25% of 
the median), there was a quantitative effect (NAP = 0.93) in 
change in subjective distress A-B. Qualitative visual analysis 
showed sexualised touch impact scores reduction A-B (median 
5, range 5–5 to median 3, range 3–5), in the intended down-
ward direction. There was limited variability in the baseline 
and no overlap of data points. As with the frequency of touch, 
change was not immediate after the introduction of the 
behavioural intervention. We are confident that PBS had an 
effect on the sexualised touch impact scores within the home 
setting as shown in Figure 4.

Overt Behaviour Scale

The standardised measure of inappropriate sexualised behaviour, 
Overt Behaviour Scale indicates that there has been a reduction 
in overall severity and the impact on others as shown in Figure 
5. However, the participant remained engaged in sexualised 
behaviour in the form of sexualised talk although at a reduced 
frequency. Reliability Change Index (RCI) for point decrease for 
total severity was 4.55 and 5.14 for sexualised behaviour impact. 
This indicates a reliable change in score for the participant [20]

Goal attainment scale

Prior to the intervention, the participant reported that the situation 
was much worse than he expected for this stage in his life and 
recovery from brain injury. At the post intervention review, progress 
exceeded his expectations with a GAS T-score at review of 77.21, 
a change score of 51.01 when compared to pre-intervention [21] 
as shown in Table 3.

Figure 3. T he line graph shows a decrease in the frequency of sexualised touch in the home setting after the introduction of the PBS intervention.
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Discussion

The overall aim of the study was to analyse the effect of a PBS 
intervention on the severity of inappropriate sexualized behaviour 
in an adolescent and its impact on others. The SCED methodology 
was a good fit to test the premise that there would be change 
in the frequency and impact ratings of inappropriate sexualised 
behaviour in response to the delivery of PBS psychoeducation 
and intervention in the home, school teaching and boarding 
school settings. The results show that the staggered introduction 
of the intervention led to beneficial downward trends in the 
frequency and impact of sexualised talk across settings. However, 
the magnitude of change was not consistent across settings due 
to very low baselines in the school settings. We have seen a 
large reduction in sexualised touch frequency and the impact 
ratings within the home setting. Given the study design we can 
claim with some confidence that due to the application of PBS, 
there were improvements in reducing the frequency and impact 

of inappropriate sexualised behaviour across settings. However, 
this was most robustly demonstrated within the home setting 
for which this was an area of concern and clinical priority. 
Therefore, the primary goals for the PBS intervention were 
achieved.

A good stability level for the frequency and impact ratings of 
the behaviours were achieved in the baseline from which to 
potentially demonstrate change based on the introduction of the 
PBS intervention in each setting. This was achieved by developing 
good working relationships with the school staff and family mem-
bers in understanding not only the nature of the intervention 
that would be used, but also becoming comfortable with the 
structure of how this would be delivered and regular “checking 
in” sessions to provide reassurance and guidance about the mea-
sures being used for daily behaviour collection and impact 
ratings.

The PBS intervention was initially introduced within the home 
setting. It included training and supporting family members to use 

Figure 5. T he column chart shows a decrease in Total Severity and Sexualised Behaviour Impact in the Overt Behaviour Scale scores when comparing pre and 
post intervention measures. Sexualised Behaviour Cluster remains stable due to continued sexualised talk behaviour.

Figure 4. T he line graph shows a decrease in the impact ratings within the home setting for sexualised touch after the introduction of the PBS intervention.
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the strategies based on the assessment and functional analysis. The 
home setting was prioritised because the frequency of sexualised 
behaviours of concern were highest out of the three settings and 
it was causing the most distress and impact on his family members. 
The family had been experiencing much stress and pressure since 
responding to the safeguarding concerns raised by the adolescent’s 
sexualised behaviour. They were motivated to work towards an 
approach to supporting him to regulate his behaviour alongside 
reducing the risk posed to family members. The home setting saw 
a large reduction in sexualised touch frequency and impact/distress 
ratings. A beneficial reduction in sexualised talk was also found 
within the home intervention. The tangible outcome of the inter-
vention was that the risk posed by the young person reduced to 
a level at which Social Services were confident to withdraw their 
input from the family home. The adolescent and family had more 
flexibility of choice in terms of access to community activities with 
peers and participation in age-appropriate tasks of independence. 
This further demonstrates the need to include the social network 
around the individual to support sustainable change in community 
interventions for sexualised behaviour [12]. This is even more 
important for young people transitioning into adulthood and devel-
oping independence.

Following the home setting, the intervention was introduced 
to the teaching and classroom support staff at his school. Instances 
of sexualised talk were few, but caused an impact with the level 
of distress experienced by teaching staff. A number of female 
teaching staff had felt “unease” in the company of the adolescent 
due to the content of his comments towards them. The sexualised 
talk was infrequent within the School Teaching setting because 
the adolescent was involved in structured education activities for 
much of the time and there were limited opportunities for him 
to engage in informal conversation with familiar females. Following 
the PBS intervention, teaching staff gained an understanding of 
his behaviour within the context of his TBI and stage of devel-
opment. This supported them to respond confidently to his 
behaviour and feel less discomfort. This setting saw a beneficial 
slight downward trend in sexualised talk frequency and impact 
ratings, but the magnitude of change was not evident or consis-
tent with that seen in the home setting due to the low baseline.

Following the school teaching setting, the intervention was 
introduced to the school boarding and leisure support staff. There 
were very few instances of sexualised talk and low ratings of 
impact on school teaching and boarding staff. It must be noted 
that the majority of the boarding/evening leisure support staff 
were male and this may also account for the slight differential 
from teaching staff reports of sexualised behaviour. Nevertheless, 
the setting saw a beneficial slight downward trend in sexualised 
talk frequency and the impact ratings following the PBS interven-
tion, but similarly to the other school setting, it was not evident 
or consistent with the magnitude of change seen in the home 
setting due to the low baseline. The tangible outcome from the 

intervention was that with negligible presentation of sexualised 
behaviour, the risk assessment was amended and the adolescent 
was able to access increasing peer interactions without direct 
observation by staff and further independence in leisure activities 
within the boarding house.

When reflecting on working with the family and the school staff 
teams, there was a sense of increasing understanding and compas-
sion for the adolescent alongside confidence and competence in 
using the PBS strategies over time. This contributed at times to a 
slight delay in change seen following the introduction of the inter-
vention. Confidence of staff is potential area for future direction of 
work when evaluating the impact of behavioural interventions.

There was a risk that staggered delivery over the different 
settings would adversely impact on the effectiveness of reducing 
the inappropriate sexualised behaviour. However, the staggered 
delivery prevented the family and school staff from being over-
whelmed by strategies and allowed time for consolidation of the 
approaches in each setting. Clinically, it was advantageous to the 
treating team to stagger the introduction of the intervention in 
a manner which the family and school staff could tolerate, it also 
supported the research design by allowing the possibility to 
clearly measure change in his behaviour due to the timed intro-
duction of the intervention in the three settings.

When reviewing the GAS goals to reduce the frequency of sex-
ualised touch and talk as well as its impact on others with the 
participant, achievement of these exceeded his expectation, leading 
to “much better than expected” change. Within the GAS, the 
person-centred goal: “to develop and maintain a relationship with 
a girl”, was achieved by maintaining an age-appropriate romantic 
relationship with a girl for approximately 6 months. The PBS inter-
ventions at home, school teaching and boarding settings helped 
the participant to shape his behaviour around females to fit within 
social norms. His sexualised talk persisted, but was less frequent 
and family and school staff had strategies to manage it effectively, 
therefore a sense of agency provided by the intervention was seen 
to reduce their distress. This evidence further affirms the clinical 
need for early intervention for young people presenting with sex-
ualised “behaviours of concern” in order to prevent the potential 
trajectory to offending and exploitation following a brain injury [6].

The SCED design was useful to demonstrate the impact of a 
PBS intervention for a risky, “behaviour of concern” across different 
settings. The multiple-baseline design illustrated that the behaviour 
could be more problematic in one setting than another. Even a 
low daily frequency of sexual touch or talk was associated with 
high ratings of impact and distress for others. The SCED design 
measured an encouraging trend of the PBS intervention having 
an impact at each setting. SCED is useful in this situation as 
repeated measures of behaviour are clinically meaningful and allow 
a participant to act as their own control. PBS is also an intervention 
applicable for brain injured individuals where environmental con-
trols can be highly effective in managing challenging behaviours.

Table 3. T he table shows the GAS goals utilised within the PBS intervention alongside baseline, outcome and improvement scores.

GAS Goal
Importance

(1–3)
Difficulty

(1–3)
Baseline measure

(-2 to + 2)
Outcome measure

(-2 to +2)
Measure of 

change

To reduce the frequency of inappropriate 
sexualised behaviour (sexual touch and talk)

3 2 Much Worse than 
Expected (-2)

Much Better than Expected 
(+2)

+4

To reduce the impact on females of his 
inappropriate sexualised behaviour (sexualised 
touch and talk)

3 2 Much Worse than 
Expected (-2)

Much Better than Expected 
(+2)

+4

To develop and maintain a relationship with a 
girl

2 2 Worse than Expected 
(-1)

Much Better than Expected 
(+2)

+3

Overall GAS Score Baseline: 26.20 Outcome: 77.21
Overall GAS Improvement: 51.01
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Limitations

Randomisation is the gold standard for research when measuring 
the impact and effect of a clinical intervention. The safeguarding 
nature of this case limited the freedom of choice in applying 
randomisation to the design. However, options to include rando-
misation that would be acceptable and feasible in complex cases, 
such as randomising the baseline length or start points for inter-
vention are potential areas to pursue in further studies [29].

There is the potential bias of male school staff members rating 
the impact of sexualised talk and touching. This is because the 
behaviour most often occurred when the participant was in the 
presence of females and it caused distress to females. There is 
also potential that fewer instances were occurring in the presence 
of male 1:1 staff within the teaching and boarding school settings 
because the behaviour did not occur in connection with the male 
gender. However, this also demonstrates the effectiveness of the 
antecedent focused approach in managing his environment.

It would have been beneficial to add in a component to the 
intervention that supported the young person to explore his own 
cognitions and feelings around sexuality and the prospects of 
developing intimate relationships with a female to further con-
solidate behavioural change as recommended by Fraser et  al. [11] 
alongside Kelly and Simpson [12].

Another limitation is that there is no follow-up at 6 months time-
frame to replicate measurement for consistency of results because 
the independently funded clinical provision was unable to continue 
due to funding constraints. Clinical provision for the case was tran-
sitioned to statutory NHS services and it was not possible for the 
psychologist within their NHS role capacity to continue with the 
SCED procedure. The parents reported continuing low-level sexual-
ised talk which would have benefited from further cognitive reme-
diation therapy to address cognitions involved in the behaviours, 
for example issues of consent in relationships. This again was not 
possible to support as part of the SCED due to funding constraints 
and a cessation of independently funded clinical provision.

Applicability

The findings of the study demonstrate that PBS can be an effec-
tive intervention for managing inappropriate sexualised behaviour 
in an adolescent with a TBI. The SCED design can be utilised 
across care and home settings for an individual and tailored to 
their specific clinical needs. It can give strong evidence of pro-
cess and outcome of goals achieved in neuropsychological reha-
bilitation. In litigation funded rehabilitation, where causality can 
be strongly contended and needs clear demonstration, it is an 
excellent tool. Furthermore, when there is limited evidence for 
the effectiveness of intervention in paediatric rehabilitation, SCED 
can be used to build the evidence base of “what works for 
whom.” It can also be of clinical value to visibly demonstrate to 
teachers and carers what can be achieved in behavioural inter-
ventions when maintaining their commitment and motivation 
to the intervention.

Conclusions

The study showed encouraging results for the beneficial impact 
of Positive Behavioural Support on the frequency and distress 
caused by inappropriate sexualised behaviour within a home, 
teaching and leisure environments for an adolescent following a 
TBI. The SCED methodology allowed causal relationships in com-
plex clinical neuropsychological cases to be confirmed with a level 

of confidence. A multiple baseline design across settings system-
atically demonstrated impact and quantified the effect of the PBS 
intervention. The intervention developed and consolidated com-
petency of family and school staff in using the treatment approach 
to assist the adolescent to change and shape his behaviour to 
better fit social norms.

Further considerations for research

The SCED was useful in measuring change across settings to 
demonstrate outcome for a clinical intervention. It would be ben-
eficial to further develop processes of measurement to ease the 
application in normal clinical practice, for example involving digital 
daily measurements that reduce burden on caregivers. It would 
also be useful to further research the process of behavioural skill 
acquisition for PBS within and across clinical settings to further 
understand the stages of educational instruction to consolidation 
and autonomy. It is important to broaden and replicate the 
evidence-base of psychological interventions used within clinical 
neuropsychology and neurorehabilitation using single-case exper-
imental design to document the heterogeneity in clinical presen-
tation within the adolescent population and across contexts within 
the field of brain injury.
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