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Abstract. Increasingly, evidence suggests that computerized Cognitive Behavioural
Therapy (cCBT) is effective at reducing adolescent anxiety and depression for young
people in the general population or those ‘at risk’. However, less is known about
the acceptability, feasibility and effectiveness of cCBT for adolescents with clinically
significant levels of impairment. This study aimed to investigate the feasibility of
using a novel cCBT intervention, ‘Pesky gNATs’, with adolescents aged between
13–18 years with anxiety and/or depression who met the criteria for specialist mental
health services. Eleven participants were recruited from a Tier 3 child and adolescent
mental health service (CAMHS). Recruitment, attendance and retention rates were
recorded and qualitative feedback about the benefits and disadvantages of completing
cCBT were obtained during the final session. In addition, a number of outcome
measures were completed pre- and post- intervention to assess reliable and clinically
significant change. The intervention was very brief comprising of just seven sessions.
Participants showed high recruitment and retention rates. All participants who started
the intervention completed it. All described the programme as useful and the majority
identified several benefits. Four of 11 participants demonstrated reliable reductions in
symptoms of depression and anxiety and six of 11 showed decreases in parent-reported
symptoms of anxiety and depression following the seven-session intervention. This
study demonstrates the acceptability and feasibility of using cCBT in a Tier 3 CAMHS
setting. Further research is required to investigate the effect of Pesky gNATs on anxiety
and depression in other Tier 3 settings.
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Introduction

Depression and anxiety are common psychological problems in childhood and adolescence,
with around one in ten experiencing clinically significant symptoms (Ford et al. 2003; Costello
et al. 2006). Evidence suggests that Cognitive Behavioural Therapy (CBT) is effective at
reducing symptoms of anxiety and depression for young people (Compton et al. 2004; James
et al. 2007) and individual CBT is recommended in the NICE guidelines for mild/moderate
depression and anxiety (NICE, 2005). However, studies indicate that few young people receive
help for psychological difficulties (Ford et al. 2003) and barriers including embarrassment
and stigma may prevent young people from seeking support (Marks & Cavanagh, 2009). In
addition, many young people are not receiving evidence-based clinical interventions (Stallard
et al. 2007), which may be due to high demands on child and adolescent mental health services
(CAMHS) and the limited availability of trained CBT therapists. This suggests that improved
access to treatment for children and adolescents is necessary, which may involve revising the
way psychological interventions are delivered.

However, developmental differences between adolescents and adults means that young
people may find it difficult to grasp the abstract concepts of CBT, due to their stage in
cognitive development. For example, the ability to link thoughts, feelings and behaviours,
as well as being able to recognize one’s own thoughts requires meta-cognitive ability which
develops later in childhood. Therefore, these tasks require more guidance in late childhood and
early adolescence than adulthood (Barrett, 2000). This means that adaptations are required
for use of CBT for young people, by making concepts concrete, fun and developmentally
appropriate. Such adaptations could include presenting psychoeducation using stories and
metaphors and having therapists model and expand on concepts for young people (Friedberg
& Wilt, 2010). Furthermore, presenting information visually may make concepts memorable
to young people.

One way of making psychological interventions more accessible to young people is
to deliver them through alternative formats such as self-help websites and computerized
CBT (cCBT) programmes. Cognitive behavioural theory proposes that depression and
anxiety in childhood and adolescence is developed and maintained by young people’s
appraisals of situations (cognitions) and their responses to it (behaviours) (Kendall, 1993).
Therefore, cCBT, like standard CBT aims to identify and change young people’s thoughts,
feelings and behaviours through thought challenging and behaviour change techniques. Use
of technology may increase young people’s understanding of CBT concepts, as well as
improving engagement and adherence to treatment, such as greater homework compliance.
However, as research demonstrates that a good therapeutic relationship is associated with
positive outcomes in youth interventions (Karver et al. 2006), it is likely that clinician assisted
interventions would provide the most successful format for cCBT interventions.

There is a large evidence base suggesting the efficacy of cCBT for reducing symptoms of
anxiety and depression for adults (Gega et al. 2004; Mackinnon et al. 2008), and although
the evidence for using cCBT with children and adolescents is not as well established,
preliminary results are promising (Stallard et al. 2011; Pennant et al. 2015). The literature
currently describes 11 different cCBT programmes for young people, with three developed
for anxiety, six for depression and two for both anxiety and depression (for a systematic
review and meta-analysis, see Pennant et al. 2015). Although there is limited data on the use
of cCBT with children, overall studies show a significant reduction in adolescent symptoms of
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anxiety and depression, yielding medium effect sizes (Pennant et al. 2015). For example, both
therapist-assisted and online cCBT programmes for children and adolescents with diagnosed
anxiety disorders have demonstrated favourable outcomes compared with a non-therapeutic
control (Khanna & Kendall, 2010; Spence et al. 2011; Wuthrich et al. 2012). Programmes
targeting adolescent depression have also investigated the use of cCBT for ‘high-risk’ groups
(Abeles et al. 2009; Clarke et al. 2009; Fleming et al. 2012; van der Zanden et al. 2012),
adolescents who had sought help with depression from a primary healthcare setting (Merry
et al. 2012) and those with clinically diagnosed depression (Abeles et al. 2009; Stasiak
et al. 2014). A more recent review of the literature has also found that cCBT is effective
for preventing and treating anxiety and depression in young people (see Stasiak et al. 2016).

All programmes demonstrated significant reductions in symptoms of depression compared
to a non-therapeutic intervention, such as computer-delivered psychoeducation or no
intervention, and advantages were typically maintained at follow-up. Furthermore, some
studies reported remission rates to be as high as 80% for anxiety disorders and clinical
depression (Abeles et al. 2009; Khanna & Kendall, 2010; Spence et al. 2011) and studies
that have compared cCBT to individual CBT have found comparable outcomes (Khanna &
Kendall, 2010; Sethi et al. 2010; Spence et al. 2011).

Only two cCBT programmes for young people have been ‘transdiagnostic’ in that they
are designed to target both anxiety and depression. First, ‘MoodGym,’ a five-module online
programme that is completed independently, has been found to significantly reduce anxiety
and depression for both university students and adolescents at high risk of clinically significant
mental health difficulties (Calear et al. 2009; Sethi et al. 2010). More recently, Stallard
et al. (2011) reported a pilot randomized controlled trial of their six-session clinician-assisted
programme, ‘Think Feel Do’, in a Tier 3 CAMHS setting. This study recruited 20 young
people and used a delayed wait-list control design, where all young people received the
intervention but were randomized to receive cCBT immediately (10 in the treatment group)
or after a delay (10 in the control group). This meant that a control group comparison was
possible while retaining the maximum number of participants in the intervention group. They
found that the programme was successful at improving self-esteem and reducing adolescents’
negative beliefs about themselves, as well as symptoms of depression.

Although these findings suggest that using cCBT with children and adolescents is effective,
many of the studies have used samples in the general population or those at risk of
developing a mental health difficulty by sampling adolescents from schools. Only one study
has investigated the effectiveness of using cCBT for young people who were experiencing
more severe mental health difficulties requiring Tier 3 mental health services (Stallard et al.
2011). Therefore, the feasibility and acceptability of using this method of delivering CBT
with young people with more severe and complex difficulties requires further examination.

‘Pesky gNATs’

Pesky gNATs (O’Reilly & Coyle, 2015a) is a seven-level 3-D computer game for Mac or
PC that provides a psychometric assessment of symptoms, supports a CBT intervention, and
coaches mindfulness and self-regulation skills for young people aged 9–12 years with anxiety
or low mood. Its authors aim to make available on a not-for-profit basis a range of high-quality
technology systems that assist therapists in the delivery of evidence-based mental health in-
terventions while maintaining all of the key characteristics of a good therapeutic relationship.
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Fig. 1. The Pesky gNATs delivery model combining (1) online training for mental health professionals,
with (2) a computer game played during therapy sessions that delivers an evidenced-based intervention,
with (3) a Smartphone app that allows a young person transfer their therapeutic gains to their home,
school and community.

As illustrated in Figure 1 Pesky gNATs assists therapy by supporting it with three pieces of
technology. These are: (1) the www.peskygnats.com website providing therapists with online
training and a facility to download the computer game. (2) A computer game that a young
person and a therapist play together during traditional face-to-face therapy sessions that
delivers an evidenced-based mental health intervention. (3) A smart-phone app that allows
a young person transfer what they learn in therapy to their home, school and community life.

The ‘gNATs’ in the game’s title is a play on words animating a key concept of CBT,
Negative Automatic Thoughts (or NATs) as gNATs or little flies. Pesky gNATs is played by a
young person alongside their therapist during the course of their regular therapy sessions.
It progresses by teaching a young person to manage their anxiety or depressed mood by
understanding and applying the general cognitive model (Beck & Haigh, 2014). While playing
the game a young person first meets a character called ‘David gNATenborough’, a wildlife
documentary film maker who thinks gNATs are such extraordinary creatures that he set up the
world’s first gNAT laboratory on a distant tropical island in order to study them. The young
person then progressively learns how to trap and swat gNATs (observe and challenge their
negative thoughts) and hunt them back to their Hives for some Hive splatting (identifying
and challenging negative core beliefs) as they work with David and his team of assistants
as they explore gNATs Island. Each level of the game also presents the young person with
the opportunity to learn a relaxation, mindfulness or activity scheduling skill designed for
developmental and technological suitability for young people aged 9–12 years (Tunney et al.
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Table 1. CBT content of Pesky gNATs (O’Reilly & Coyle, 2015a)

Game level Central CBT concept

Game Level 1
Thoughts
feelings &
behaviours

Session concept: Thinking-Feeling-Behaviour (TFB) go together. Young
person with assistance from therapist creates a positive and a negative
TFB from the last 24 hours. Between-session task to record one positive
and one negative TFB

Game Level 2
Cognitive
monitoring

Session concept: Some thoughts are unhelpfully negative and we usually
do not notice them. Negative Automatic Thoughts (NATs) animated as
gNATs or little flies and young person reviews six different types
(species) of gNATs and learns how to record them using a gNAT trap.
Young person reviews their negative TFB to see if it contains a gNAT.
Between-session task to trap some gNATs focusing on times of anxiety or
low mood

Game Level 3
Cognitive
monitoring

Session concept: Young person is introduced to five more common species
of gNAT. They review their gNAT trapping t -date. Young person
responds to their gNATs with some PATs (positive automatic thoughts).
Between-session task to trap some more gNATs focusing on times of
anxiety or low mood

Game Level 4
Cognitive
re-structuring

Session concept: Introduction of cognitive restructuring presented as gNAT
swatting. Young person applies four gNAT swatting questions to: (i)
consider evidence for and against their thoughts, (ii) to consider
alternative ways of looking at things, (iii) to brainstorm alternative plans
for similar situations and (iv) to pick and test a new plan. Between-session
task to trap and swat gNATs focusing on times of anxiety or low mood

Game Level 5
Negative core
belief
identification

Session concept: Introduction of negative core beliefs and review of
common examples. Young person gathers up all of the gNATs they
trapped so far and hunts them back to a suitable hive (core belief).
Between-session task to hunt gNATs back to a hive

Game Level 6
Negative core
belief
re-appraisal

Session concept: Socratic questioning of identified core belief. Young
person considers evidence for and against their core belief in the areas of
self, family, school, friendships and other. Young person decides if core
belief is true or not (hive splatting) and builds a positive belief called a
‘Bee Urself Hive’. Continued as a between-session task

Game Level 7
Relapse
prevention

Session concept: Relapse prevention. The young person identifies signs of
relapse and plans their response. The young person also develops a
healthy life plan setting positive goals in the areas of 1. Fun 2. Personal
Goals 3. Having a Purpose 4. Emotional and Physical Health 5. Being
Me. 6. Having People in My Life

in press). The full contents of Pesky gNATs is described in Tables 1 and 2 and Figure 2
provides screen shots from the game and app.

Each level of the game proceeds with the same structure providing the young player with
a CBT concept, a virtual social model of how to apply that concept, and input from their
therapist to help them think through the personal application of that concept. That is, in
every level a game character introduces a single CBT concept. It is then illustrated by a
game character called Shona. She is a fictitious previous player who also had difficulties
with anxiety and low mood who provides a social learning model. The game’s characters then
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Table 2. Relaxation, mindfulness and activity scheduling content of Pesky gNATs (O’Reilly & Coyle,
2015a)

Skill Description

Awareness of your body
1. Paced breathing A self-regulatory breathing exercise. The player tries different

paces for breathing-in, holding their breath, and breathing out.
They reflect on their physical experience of pacing their
breathing and changing their breathing. Aims to increase
awareness of your breathing and physical self-regulation

2. Relaxation A progressive muscle relaxation exercise. The player works their
way around their body tensing and releasing muscles noticing
their experience as they do so. They also engage in some
relaxation visualization. The aim of this skill is also
self-regulation and anxiety/stress relief

3. Body Scan A mindfulness exercise. The player deliberately and progressively
moves their attention from the tips of their toes to the top of their
head. The aim is to increase physical awareness

Awareness of your mind
4. Leaves on a stream A mindfulness exercise. The player imagines they are sitting on

the bank of a stream watching leaves flow past. They begin to
notice their own thoughts and imagine placing each thought on a
leaf on a stream and allow it to flow on and wait to observe the
next thought that comes along. The aim is to notice and refocus
shifting attention, increase awareness of thoughts and awareness
that they are passing events

5. What’s on your mind A mindfulness exercise. This skill builds on the awareness of
thoughts and their passing nature introduced in leaves on a
stream. The player watches a visual display that lists thoughts,
imaginings, judgments, memories, feelings, and other things. As
they notice one of these things on their mind they acknowledge
their awareness of it and allow it to pass. The aim is to notice and
refocus shifting attention, to increase awareness of the content of
your mind and its transitory nature

Awareness of your world
6. Mindfulness of sounds A mindfulness exercise. The player listens to the sounds they can

hear for one minute. They are invited to notice the difference
between the sound they hear and the label/judgment our mind
makes of that sound. For example notice that I heard the sound
‘tweet-tweet’ rather than report the label my mind offers
(birdsong). The aim is to increase awareness of the world, to
notice and refocus shifting attention, and to observe
non-judgementally

7. Visual illusion A cognitive perspective exercise. The player views a single image
that some people see as the head of a native American warrior
while others see it as the full body of a person who lives in the
Arctic. The aim of the exercise is to become aware that how we
see something depends on how we observe it and different people
can observe different things while looking at exactly the same
picture
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Table 2. (cont.)

Skill Description

8. Mindfulness of an
object

A mindfulness exercise. The player uses all of their physical
senses to observe something every-day and familiar. The aim is
to pause and observe in detail something we usually do not take
time to pay attention to

Activity scheduling
9. Activity scheduling An activity scheduling exercise. The player plans activities for the

week ahead and reviews their completion by rating each activity
for its sense of mastery and pleasure

Fig. 2. Screen shots from the Pesky gNATs game and app.

ask the young person how the CBT concept applies to him/her. The young person works this
out through conversation with their therapist and together they report their answers within the
game. The game’s characters then set the young person a between-session (game level) task
of applying the CBT concept to their everyday life at home, at school and in their community.

A key aim of O’Reilly & Coyle (2015a) was to address the meta-cognitive challenges of
CBT in the hope of making this form of therapy more accessible to younger children. That is,
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CBT requires young people to think a lot about their thinking, and how their thinking effects
their feelings and behaviour, and if their thinking might be distorted, and if they can think
of an alternative more realistic, more helpful thought, and to identify a ‘super’ thought (core
belief) that underlies their anxiety or low mood. This requires young people to think in quite
abstract ways about their thinking and is developmentally challenging for younger children.
As such the game world and content of the version of Pesky gNATs used in this study is
the prototype version designed for children aged 9–12 years. The current study reports the
response of older adolescents aged between 13 and 16 years to the 9- to 12-year version of
the game.

In the final version of the programme, that was not available until after the present study was
completed, young people can carry out between-session therapy tasks with the assistance of a
smartphone app. The Pesky gNATs app is available free through iTunes or Google Play stores
(O’Reilly & Coyle, 2015b). The Pesky gNATs app rewards young people for completing
between-therapy tasks by unlocking fun gNAT-related games that reinforce CBT concepts.
The app was not available at the time of the current study and a hard copy Pesky gNATs
manual was used to support between-session tasks.

The rationale for developing this programme was to increase engagement and access to the
principles of CBT for children and adolescents. Although the amount of face-to-face contact
is similar to short-term CBT (6-8 sessions), Pesky gNATs was designed to increase adherence
to the evidence-based principles of CBT. In particular, it was designed to help children grasp
some of the more abstract ideas of CBT by using an overarching metaphor to explain core
CBT concepts Moreover, the delivery of CBT principles using a game format, metaphors,
visually presented information, in-session practice and between-session practice was designed
to increase adherence and knowledge retention.

Study aims

This study aimed to pilot the feasibility and acceptability of using a novel cCBT intervention
designed for children aged 9–12 years called Pesky gNATs, with adolescents aged 13–16
years currently accessing a Tier 3 CAMHS. The rationale for choosing this age group was
to investigate whether this version of Pesky gNATs was acceptable to an older age group or
whether adaptations to the original version were required. This aim and method of evaluating
the acceptability and feasibility was chosen in accordance with the Medical Research Council
framework guidance (MRC, 2008) for developing and evaluating complex interventions, by
assessing rates of recruitment, retention and testing procedures as a first stage in the evaluation
process due to the novelty of the intervention. In addition, this study sought to obtain both
qualitative and quantitative evaluations of the programme, which is also recommended in the
MRC guidance.

The study was designed to answer the following questions:

(1) Is Pesky gNATs a feasible and acceptable intervention for use in a Tier 3 CAMHS setting
for young people aged 13–16 years with anxiety and/or depression?

(2) If Pesky gNATs is acceptable to young people, what are their views of the programme?

To achieve this, participant recruitment and retention rates were obtained. Also, qualitative
feedback on the experience of using cCBT was also collected from the young people following
completion of the programme. Finally, adolescent- and parent-reported symptoms of anxiety
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and depression were collected pre- and post-intervention, as well as weekly scores on the
impact of symptoms on functioning, and were examined to determine individual change on
scores.

Method

Participants and design

Eleven participants were recruited from a local Tier 3 CAMHS service. Participants were aged
between 13 and 16 years and were on a waiting list for individual CBT. Individuals with a
suspected or diagnosed neuro-developmental difficulty, such as attention deficit hyperactivity
disorder or an autism spectrum condition, intellectual disability or comorbid eating disorder
were excluded from the study. In addition, individuals who were refusing school were
excluded. Participants received seven hour-long sessions of cCBT delivered by a psychologist
in clinical training under the supervision of a lead clinical psychologist. Both parent and
adolescent outcome measures were completed at the beginning of session 1 and at the end of
session 7. In addition, participants completed a weekly outcome rating scale at the start of the
session to monitor the impact on symptoms on functioning. Qualitative feedback on the cCBT
intervention was also collected at the end of the final session.

Measures

Revised Child Anxiety and Depression Scale – Parent Version (RCADS-P; Chorpita et al.
2000). The RCADS-P is a 47-item questionnaire designed for parents of young people
between the ages of 8 to 18 years to measure symptoms of depression and anxiety. Parents
are asked to rate their child’s feelings and behaviour on a 4-point Likert scale, ranging from
‘never’ (0) to ‘always’ (3). The questionnaire includes the following subscales: separation
anxiety disorder (SAD), social phobia (SP), generalized anxiety disorder (GAD), panic
disorder (PD), obsessive compulsive disorder (OCD) and major depressive disorder (MDD). It
also yields a ‘Total Anxiety Scale’ (sum of the five anxiety subscales) and a ‘Total Anxiety and
Depression Scale’ (sum of all six subscales). A higher positive score indicates a greater num-
ber of symptoms and RCADS-P T scores were used to account for adolescent age and gender.
The RCADS-P has been shown to have good reliability and validity (Chorpita et al. 2005).

Revised Child Anxiety and Depression Scale (RCADS; Chorpita et al. 2000). The RCADS
is a 47-item self-report questionnaire designed for young people between the ages of 8 and
18 years to measure symptoms of depression and anxiety. Responses are rated on a 4-point
Likert scale, ranging from ‘never’ (0) to ‘always’ (3). The questionnaire includes the following
subscales: separation anxiety disorder (SAD), social phobia (SP), generalized anxiety disorder
(GAD), panic disorder (PD), obsessive compulsive disorder (OCD) and major depressive
disorder (MDD). It also yields a ‘Total Anxiety Scale’ (sum of the five anxiety subscales)
and a ‘Total Anxiety and Depression Scale’ (sum of all six subscales). A higher positive
score indicates a greater number of symptoms and RCADS T scores were used to account for
adolescent age and gender. The RCADS has been shown to have high reliability and validity
(Chorpita et al. 2005).

Outcome Rating Scale (ORS; Miller & Duncan, 2000). The ORS is a 4-item measure that is
designed to be completed session by session. It captures four areas of functioning: personal
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distress, social relationships, work/school and overall well-being. These four dimensions are
rated using four visual analogue scales and individuals are instructed to mark on each line
where they are currently functioning. The ORS has good validity and reliability (Miller et al.
2003).

Adolescent Evaluation Form. In addition to the standardized measures, quantitative feedback
was gathered on an evaluation form. Participants were asked to rate how much they enjoyed
the programme (‘How enjoyable have you found the Pesky gNATs programme?’) and how
helpful it was (‘How helpful have you found the Pesky gNATs programme?’) on a 4-point
Likert scale, from 0 ‘not at all’, 1 ‘not really’, 2 ‘kind of’, 3 ‘very’ and 4 ‘extremely’.
They were also asked to report if they would recommend it to a friend (yes/no). Qualitative
feedback in terms of perceived benefits and areas of improvement was also obtained by asking
participants ‘What were the most useful things about Pesky gNATs’ and ‘What could be
improved?’ These were designed to be open questions to allow more detailed feedback.

Procedure

Ethical approval was obtained from the University of Bath Ethics Committee (Approval
Reference: 14–201), Wales NHS Research Ethics Committee (IRAS Project ID: 162440) and
the local Research and Development department. Participants were recruited from a local
Tier 3 CAMHS and had been placed on a waiting list for individual CBT following an initial
assessment meeting with a CAMHS clinician. The local collaborator identified all participants
who met the criteria for the study and then contacted participants in order of their length of
wait for CBT, to inform them of the study and ask for their consent for the researcher to
contact them by telephone. Those who gave permission were contacted by the researcher and
invited to take part in the study. If the participant declined, they remained on the waiting list
and were not contacted again.

Prior to completing the study, all participants were required to provide written consent to
take part in the research and outcome measures were completed at the beginning of session 1
and the end of session 7 (RCADS and RCADS-P), as well as weekly outcome ratings (ORS).
All outcome measures were given to participants by the therapist facilitating the programme,
but these were completed by the young person independently. Participants then completed
seven hour-long sessions of Pesky gNATs, accompanied by the researcher. The therapist
facilitated the intervention by briefly checking in on participant mood at the beginning of
the session, introducing the session content and assisting with tasks where necessary. Fidelity
to the treatment model was ensured through the provision of weekly CBT supervision from a
supervisor accredited by the British Association for Behaviour and Cognitive Psychotherapies
(BABCP).

Data analysis

The amount of missing data was screened and of 11 participants, two participants had two
questions from the RCADS-P missing each, which was corrected for by pro-rating the existing
data. First, participant participation and retention rates were calculated to investigate the
feasibility of delivering the intervention in the Tier 3 setting. This involved calculating the
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number of participants who initially agreed to take part in the study, those who entered the
study and those who completed.

The qualitative data was then analysed using the six-step method of thematic analysis as
described by Braun & Clarke (2006). This involved collating all participant responses under
the categories of ‘useful aspects of the intervention’ and ‘areas for improvement’ and then
extracting codes from the data. Codes were then grouped by several overarching themes which
were named and the number of participants reporting information relating to each theme was
calculated.

Finally, due to the small sample size and inadequate power to conduct statistical analyses,
data was analysed in terms of individual reliable change indices. The reliable change index
(RCI; Jacobson & Truax, 1991) is used to determine whether the change in an individual’s
score is statistically reliable when comparing pre- and post-intervention outcomes. This
statistic is calculated using the reliability of the measure and demonstrates that there is a
5% chance that this change would be attributed to chance alone. The RCI was calculated for
the individual subscales of the RCADS and RCADS-P based on Cronbach’s alpha, means and
standard deviations of norms reported in Ebesutani et al. (2011). Clinically significant change
on the RCADS was calculated by the total T score reducing to �70 (Law, 2012). Reliable
and clinically significant change was also calculated for the ORS and this is determined as a
5-point change which must cross the clinical cut-off (for adolescents aged 13–18) of 28 (Law,
2012).

Results

Participant completion rates and characteristics

In total, 13 participants were contacted from the CBT waiting list by the local collaborator
and were asked if they would like to take part in the study. All 13 agreed to be contacted
by the researcher, but only 11 participants accepted the offer to take part in the study. This
represented 85% of those who expressed an initial interest to take part in the research,
demonstrating a high recruitment rate. Of the two participants who declined to take part,
one did not think that using a computer to access therapy would be helpful and the
other had recently moved geographical location, meaning they could not access the local
CAMHS and was subsequently discharged. Retention rate was also very high with all
participants attending 100% of sessions and completing treatment. All participants were of
White British ethnicity and less than half (45%) lived in a two-parent family with both
biological parents. Participant age, gender and primary reason for referral can be found
in Table 3.

Acceptability of programme

Young people’s feedback on their experience of the intervention was largely positive and
81% (9/11) said they would recommend the game to a friend. Participants’ ratings of the
programme in terms of how enjoyable and how helpful it was can be found in Figures 3
and 4. Although generally participants found the programme enjoyable, it seemed that the
young people found it very helpful.
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Table 3. Participant demographics

Demographic Total (n = 11)

Age (frequency), years
13 1
14 3
15 5
16 2

Gender
Female:male 7:4

Primary reason for referral
Depression 1
Anxiety 1
Mixed anxiety and depression 9

Prescribed psychotropic medication 1
Mean pre-intervention RCADS anxiety and depression raw score (S.D.) 87.1 (27.2)

RCADS, Revised Child Anxiety and Depression Scale.
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Fig. 3. Participant ratings of the intervention’s enjoyableness.

Qualitative feedback

The qualitative data obtained from verbal feedback based on the questions from the feedback
sheet given at the end of the intervention was analysed. First, all data was pooled together
under the headings of ‘benefits’ and ‘areas for improvement’. From this, codes were derived
by extracting similar concepts and grouping them together. Next, names for the overarching
themes were generated and then data was re-visited to ensure that all relevant codes were
captured by these themes. The main themes and examples are presented in Tables 4 and 5.

Participants reported several benefits of the programme in terms of the skills they had
gained but also in terms of the usefulness of using a cCBT intervention, compared with
traditional CBT. Participants also reported positive experiences of using the game, saying
that they were able to have fun and feel relaxed when completing the programme, as well
as feeling understood. However, increasing the age-appropriateness of the programme was
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Table 4. Useful aspects of the Pesky gNATs cCBT programme

Benefits Examples

Gaining skills of
negative thought
recognition and
relaxation (n = 8)

‘Given me relaxation strategies which helped me to relax’
‘Beach dude breathing and relaxation skills helpful’
‘It kind of made me think about my thinking which helped’
‘Know what thoughts you are having and identify your core beliefs’

Benefits of using a
computer to deliver
intervention (n = 7)

‘Always hated therapy but this would be my style of doing it’
‘Fun to do it on a computer, more enjoyable than doing it on paper’
‘Was good doing it on a computer – don’t like talking much, it was a
back-up if you didn’t want to talk, you could look at the computer’
‘Preferred to do computer as giving you something else to concentrate
on – doesn’t seem as full on as talking face to face’

Game was relaxed and
fun (n = 5)

‘Relaxed, not always thinking, just listening and taking it on’
‘Get to relax’
‘Game was funny’

Feeling understood
(n = 2)

‘Know that people understand’
‘Put my mind at rest about the thoughts, that it’s OK to have negative
automatic thoughts’
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Fig. 4. Participant ratings of the intervention’s helpfulness.

also highlighted and some young people felt that the game was more appropriate for younger
adolescents. Making the programme simpler was also suggested and some young people felt
that there was not enough room for talking. The disadvantage of using the programme as a
stand-alone intervention was also raised, as young people thought that it could be difficult
moving on to individual CBT with a new therapist and having to start the process again.
However, this is based on the assumption that a different therapist would be used subsequent
to completing the programme and may have been unique to the study design.
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Table 5. Areas of improvement for the Pesky gNATs cCBT programme

Areas for
improvement Examples

Using less
information and
making game
simpler (n=6)

‘Some of it has got lots of writing – could summarize those bits’
‘More brief descriptions to give more room for talking’
‘If we were going to do activities could have done them without walking,
meeting people, etc. Takes ages to get anywhere’

Increasing age-
appropriateness
(n=4)

‘It may be for 13/14 year olds or younger children rather than 15 year
olds’

‘Make it a bit more grown up’
Difficulty of
short-term work
(n=3)

‘Could be a bit frustrating going back (to therapy) and re-starting the
whole process and regurgitating everything again to someone else’

‘Would like to stay on the game for longer’

Quantitative results

Participant RCI

Reliable change indices were calculated for each individual for pre- and post-intervention
scores on the RCADS, RCADS-P and the ORS. Reliable change was calculated for each
individual using the six RCADS subscales and the six RCADS-P subscales (see Table 6).
At the end of the seven sessions it was found that 5/11 participants showed reliable
reductions on at least one subscale, with one participant showing reliable reductions on three
subscales. However, four participants showed reliable increases on subscale scores following
the intervention. Clinically significant change was calculated using the total RCADS and
RCADS-P T scores (see Table 7). One participant showed a clinically significant reduction
on total RCADS-P score but no participants achieved clinically significant change on self-
reported symptoms. Finally, for the ORS, it was found that all but one participant reported an
increase in functioning, with 4/11 showing reliable increases and three showing both reliable
and clinically significant change (see Table 7). However, it was found that two participants’
pre-intervention scores were already above the clinical cut-off.

Participant follow-up

Post-hoc information was obtained about how many participants went on to access individual
CBT following the cCBT intervention. It was found that 5/11 participants did not access
further individual CBT due to subjective symptom improvement and were subsequently
discharged from the service. This was decided at a review meeting with a CAMHS clinician
from the service who gave the participant the option to continue therapy. Of the remaining six
that needed further CBT, three needed between 3–6 sessions before they were discharged and
three needed �6 sessions.

Discussion

This study was a preliminary investigation of the feasibility of using a novel cCBT programme
for adolescents with depression and anxiety aged between 13 and 18 years. It was designed
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Table 6. RCADS and RCADS-P change scores indicating reliable change

Separation Social Generalized Panic
Participant anxiety phobia anxiety disorder OCD Depression

RCADS subscale change scores
1 −3 −4 −5 −2 −3 −9a

2 −2 0 −3 5a −1 −1
3 −1 1 6a −1 0 −4
4 −2 −4 −4a −10a −5a −6
5 1 5a −1 −2 −5a −5
6 1 4 3 7a 0 1
7 2 3 1 −3 4 −1
8 0 1 2 −3 0 −3
9 −7a 5 −3 4 0 0
10 2 0 2 0 0 0
11 −2 −2 −3 −3 −2 −7a

RCADS-P subscale change scores
1 −5a −8a −6a −5a −5a −5
2 0 9a 0 −2 2 −2
3 −1 7a −4a 1 −1 1
4 −4a −1 −3a −2 1 −7a

5 −5a −3 −3 −7a −1 −5
6 −1 1 2 −2 0 −5
7 4a −16a 1 2 −1 5
8 −1 1 −1 −3 0 −2
9 −2 −8a −1 −1 −4a −7a

10 −1 1 −4a −2 0 −1
11 −1 −3 −2 −1 −2 −2

OCD, Obsessive compulsive disorder; RCADS-P, Revised Child Anxiety and Depression Scale – Parent
Version.
aMeets the criteria for reliable change (RCI).

test the impact and acceptability of using cCBT in a Tier 3 CAMHS setting. Given that this
was the first evaluation of a novel intervention, the study was designed in accordance with
the MRC framework for developing and evaluating complex interventions (MRC, 2008) by
primarily assessing the feasibility and acceptability of the programme.

First, results showed that Pesky gNATs was generally a feasible intervention for most young
people in this small sample from a Tier 3 CAMHS setting, with participants demonstrating
high participation and retention rates. Second, participants generally reported a high level
of satisfaction with the game and it seemed that it was an acceptable method of delivering
therapy for the young people in the study. Participants described several useful aspects
of completing the cCBT intervention, which included both the content of the intervention
‘gaining skills’ as well as the process ‘using a computer’. Moreover, participants generally
found the intervention more helpful than enjoyable, suggesting some scope for improving the
enjoyment of the intervention, while retaining its helpfulness. A high level of satisfaction with
cCBT has been reported previously for young people (Coyle et al. 2011; Stallard et al. 2011)
and the frequent use of electronic media in young people may increase the attractiveness of
using computerized therapies (Lenhart et al. 2010).
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Table 7. Within-subject RCADS and RCADS-P T scores indicating clinical change

Participant Pre- Post- Change

ORS Total score
1 10.95 21.86 +10.91
2 19.46 36.92 +17.46a

3 31.66 36.14 +4.48
4 14.56 21.75 +7.19
5 10.63 14.36 +3.73
6 18.02 20.33 +2.31
7 17.5 28.33 +10.83a

8 15.57 13.65 −1.92
9 18.9 20.63 +1.73
10 25.93 32.99 +7.06a

11 28.85 34.18 +5.33
RCADS Total T score
1 99 89 −10
2 82 80 −2
3 51 52 +1
4 92 82 −10
5 94 89 −5
6 82 93 +11
7 82 86 +4
8 90 88 −2
9 90 89 −1
10 58 60 +2
11 69 57 −12
RCADS-P Total T score
1 101 77 −24
2 53 58 +5
3 60 63 +3
4 91 79 −12
5 93 75 −18
6 81 77 −4
7 90 87 −3
8 73 69 −4b

9 75 59 −16
10 64 59 −5
11 48 42 −6

ORS, Outcome Rating Scale; RCADS-P, Revised Child Anxiety and Depression Scale – Parent Version.
aIndicates reliable and clinically significant change.
bIndicates clinically significant change.

The areas for improvement were also highlighted and included using less information,
increasing age-appropriateness and finding the short-term nature of the intervention difficult.
The problem of cCBT being very brief and time-limited as an intervention has also been
raised by clinicians (Stallard et al. 2010). This suggests that it may be helpful to consider
administering the programme as part of an intervention package or using it as an initial
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intervention. This would involve monitoring outcome before offering further therapy, which
would be in line with a stepped-care model of intervention delivery (Bower & Gilbody, 2005).

Finally, an investigation of reliable changes in individual pre- and post-total outcome
scores revealed that none of the participants achieved clinically significant decreases in
overall symptoms of depression and anxiety. However, a third of young people showed a
reliable decrease in self-reported symptoms on various subscales and increases in subjective
functioning following the seven sessions of the intervention. Moreover, as one participant
demonstrated an increase in total score and others showed increases in subscale scores, it
may be the case that Pesky gNATs is not suitable for all young people in a Tier 3 setting.
Furthermore, other studies using larger sample sizes have found that between 70% and 80%
of participants no longer met the criteria for an anxiety disorder at 12-month follow-up
after receiving cCBT, which is comparable to around 80% for face-to-face CBT (Khanna
& Kendall, 2010; Spence et al. 2011). However, the absence of a CBT comparison group in
this study makes it difficult to make direct comparisons between Pesky gNATs and traditional
face-to-face CBT.

The subscale symptom improvement found in the current study is also in some agreement
with other studies that have found significant decreases in anxiety and depression using cCBT
interventions designed to target both (Calear et al. 2009; Sethi et al. 2010; Ellis et al. 2011;
Stallard et al. 2011). However, all studies except the one by Stallard et al., used samples
of young people who were at high risk of anxiety or depression, rather than those who had
clinically significant symptoms, as well as having much larger sample sizes. Furthermore,
just less than half no longer needed to access further intervention from CAMHS due to
reported symptom improvement and around a third only needed 3–6 sessions of individual
CBT following the cCBT intervention. This is much less than the recommended average
length of 8–12 sessions of psychological intervention for young people with mild to moderate
depression (NICE, 2005). In addition, over half of parents from the present study reported
symptoms of anxiety and depression in their child that showed reliable reductions following
the intervention. This is consistent with the one previous study that used cCBT with clinically
depressed and anxious young people, who also found parent-reported decreases in total
difficulties (Stallard et al. 2011).

It was thought that the presence of a therapist was a necessary aspect of the Pesky gNATs
programme. Participants did require scaffolding of concepts and support to apply principles
to their own thinking and behaviour which would have not been possible if the programme
was delivered online. This is in agreement with other studies showing superior outcomes of
face-to-face contact in conjunction with online CBT, compared to online CBT alone. Further,
a review and meta-analysis by Richards & Richardson (2012) concluded that therapist input
as an important component in cCBT. Also, Pennant and others (2015) found that of the cCBT
interventions included in their review, all that targeted anxiety and around half of those that
targeted depression were facilitated with a therapist present.

Limitations

The study used a very small sample size which was sufficient as a preliminary pilot study
of a novel intervention to investigate feasibility and acceptability, but greatly limited the
conclusions that could be drawn about whether the intervention reduced symptoms of anxiety
and depression. Also, the sample included young people who were moderate to severe in

https://doi.org/10.1017/S1754470X16000222 Published online by Cambridge University Press

https://doi.org/10.1017/S1754470X16000222


18 R. Chapman et al.

terms of the impact of their emotional difficulties reaching the threshold for Tier 3 CAMHS
services and therefore only represents a small proportion of those who may experience anxiety
and depression. Due to participants being unable to access the accompanying Pesky gNATs
smartphone app, it was unclear whether this aspect of the programme would be acceptable
to young people and whether it would have increased homework adherence or impact on
symptom reduction. Therefore, further investigations are required to assess the usefulness of
adding the app to cCBT. Also, participants’ responses to the programme may have been more
favourable given that the therapist facilitating the programme administered the feedback using
the evaluation form. This could have also had an impact on the feedback given as participants
may have given more positive feedback due to social desirability, despite reassurances that
they could answer in a completely honest way. Finally, as baseline and follow-up symptom
scores was not obtained, and a control group was not used, it is unclear whether any symptom
improvement could be attributed to the programme or whether symptom reduction persists
longer term.

Clinical implications and future directions

The main clinical implication of this study is that Pesky gNATs is an acceptable and feasible
intervention for young people from this Tier 3 CAMHS sample. It is yet to be concluded as to
whether Pesky gNATs is effective as a stand-alone psychological intervention for adolescents
with clinically significant levels of anxiety and depression.

Summary of main points

• The cCBT intervention Pesky gNATs was found to be a feasible and acceptable
intervention in a Tier 3 CAMHS setting for adolescents with depression and anxiety.

• Participants identified several useful aspects of completing a cCBT intervention, such as
gaining skills, finding it fun and feeling understood. However, participants found that
Pesky gNATs may be suitable for a younger age group and found the short-term nature
of cCBT difficult.

• Around a third of participants showed reliable decreases in self-reported symptoms of
anxiety and depression, whereas over half of parents reported a reliable decrease in their
child’s symptoms. However, most participants required further individual sessions of CBT
following the intervention and four participants showed an increase in symptoms on one
RCADS subscale over the course of the cCBT. Therefore, Pesky gNATs may not be a
suitable intervention for all young people accessing Tier 3 CAMHS and careful monitoring
of symptom scores is required to determine intervention suitability.
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Learning objectives

• To understand the theoretical rationale behind the use of computerized CBT (cCBT)
for children and adolescents.

• To gain knowledge of evidence base for cCBT for children and adolescents.
• To learn about a novel cCBT programme designed to reduce anxiety and depression

for children and adolescents used in a CAMHS setting.
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