
Interoceptive Awareness Opportunities during Outdoor Education: Developing an 
Adventure Therapy programme for children with a history of complex trauma 

Study 1: Feasibility trial at Afon Goch Children’s Homes Ltd. 

Study 2: Can attentional focus and exertion affect interoception?  

'Interoception’ is the internal sense of our

bodies and is related to our emotional wellbeing.
There are strong links between interoception and
mental health.[1] Maladaptive interoception can
develop after traumatic life experiences.[2] Mindful
body-based activities and exercise are thought to
improve interoception.[3, 4] Interoceptive Awareness
Opportunities (IAOs) are child-friendly tasks; designed
to guide children’s attention to senses in their body
during 1:1 Outdoor Education, within their
therapeutic residential placement. Instructors have
introduced IAOs to consenting children and report
that the tasks can be naturally incorporated whilst
teaching the activity. IAOs can help hone children’s
physical and proprioceptive skills within the activity,
plus also provides an opportunity to focus on
interoceptive sensations in an enjoyable way. Children
who avoid traditional therapy and education have
engaged positively in IAOs. See below for examples:

Interoception is relevant in a CBT model: 
Noticing feelings helps identify emotions

Feelings

Thoughts

Behaviour

Aiming to empirically validate Study 1, recruiting University students and 
testing out effects of one IAO using well-operationalised variables [11]

Predictive  
‘priors’

Hyper-precise, over-
weighted

Prediction 
Error

Recommended therapeutic interventions in a predictive 
coding model of maladaptive interoceptive systems

Type 1 trauma Under-
weighted/ 
insensitive

‘Seeding the brain’ with novel sensation. 
Interoceptive accuracy training.  Discrimination & attentional training 
to interoceptive input.  Grounding techniques, reorienting to reality.  
Behavioural experiments. [5, 6, 7]PTSD Under-weighted

Depression Under and/or 
over-weighted

Process aversive interoceptive sense differently, minimise somatic 
error. Mindfulness. Shift attention from predicted body state to 
observed body state.  Aerobic activity prevents depression.  [7, 8, 9]

Type 2 trauma & 
anxiety

Over-weighted 
& sensitive

Provide brain with intense novel sensory input, to reset brain’s 
mapping of body state. Try new things. Create new associations from 
physical sensations that are safe and tolerable. Focus on 
cardiac/respiratory, vestibular sensations. [9, 10]

Can you 
feel your heart beat? It’s 
hard!  Let’s walk/cycle up 

the hill and try again. 

How about now?

Can you feel your pulse 
in your hands/ tummy/ 

head?

Can you 

notice it slowing
as you rest? Can you 

stay aware?

Close your eyes and paddle 
forwards – can you notice when 

the current changes?

What muscles do you 
use when cycling uphill,

vs flat or downhill?

Close your eyes
and spin… use the 

sense of the wind and 
sun to point 

to me 
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Baseline procedures
Start of Session 1: preparation

Session 1 & 2: baseline measures

•Random assignment to between 
groups variable: attentional 
focus
• Interoceptive Awareness 

Opportunity (IAO) group 
•Exteroceptive Awareness 

Opportunity (EAO) group
•Measure and calculate:
•Resting heart rate (HR)
•Heart rate reserve (HRR) 

maximum
•Target Heart Rate (THR) X 2 
•Very light: 20% HRR max
•Vigorous: 60% HRR max

• EEG electrodes fitted
• Heartbeat Evoked Potentials 

(HEP) during attention to heart
• Heartbeat Discrimination Task 

(HBDT)

Let’s see what 
breathing rhythm is best 

for you up this hill… inhale 2 steps 
exhale 3 steps? In 1 out 2?

Experiment with
what is easiest – inhale at rest 
before a big ‘move’ … or inhale 

whilst doing the ‘move’?

Experimental procedures
Session 2

~ 1 week within-groups

Session 1

IAO EAO

Book session 2
Borg Rating of Perceived Effort & Multi-dimensional 
Assessment of Interoceptive Awareness-2

Cycle ergometer set to 60RPM. 
Increase load by 25 watts/minute to reach THR
Reach THR after approximately 5 – 8 minutes

Target HR2

• 2 of 4 psychometrics (randomised per session): 
Difficulties in Emotion Regulation Scale, Adverse Childhood Experiences scale, 
International Physical Activity Questionnaire (short), Perceived Stress Scale

• Post ‘intervention’ measures at baseline HR
• HEP during internal attention to the heart
• HBDT

Briefing for next task ~1minTarget HR1

IAO: Focus on the sense of your pulse in different 
parts of your body for 20 second intervals (1. chest; 2.  
hands; 3. feet; 4. head; 5. abdomen; 6. legs)
EAO: On the computer screen, find and click on the 
pulsing patch, then count the pulses. 

The vagus nerve 
transmits 
interoceptive 
information 
between brain and 
body

Can you notice 
which muscles on your left vs right 
side you are using? Can you move 

more symmetrically?

Can you notice 
feeling cooler 

and calmer after 
putting wrists in 

water?

How is your 
mood and 

energy after the 
snack break?

Try slow breaths 
to feel calm and 
ready to tackle a 
scary bit of the 

climb!

Can you tell 
when I disturb 
water nearby?
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