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Understanding behaviour in children and adults
with Prader-Willi syndrome
(Before you judge me, walk a mile in my shoes)
Chris Oliver, Kate Woodcock, Leah Bull and Penny Tunnicliffe
The Cerebra Centre for Neurodevelopmental Disorders
School of Psychology
University of Birmingham
UK

Our starting point
• In many, many ways children and adults with
PWS are just the same as everyone else and
have the same needs, wants and rights as
everyone else.
• Everyone is unique and each child and adult
with PWS is unique.
• In some ways children and adults with PWS
differ from people who do not have PWS.
• We shall look at these differences but we will not
forget the similarities or that everyone is unique.
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Does the prevalence of self-injury and
aggression vary across syndromes?

Arron, K., Oliver, C., Berg, K., Moss, J. and Burbidge, C. (2011). Prevalence and phenomenology of
self-injurious and aggressive behaviour in genetic syndromes. Journal of Intellectual Disability Research
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Moss, J., Oliver, C., Arron, K., Burbidge, C. and Berg, K. (2009). The prevalence and phenomenology of
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Obstinate
Stubborn

Thornton, F. and Matthews, P. (2008). Addressing the balance. 1st Asia Pacific Prader-Willi syndrome
conference. Wellington, New Zealand.
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Before you judge me,
walk a mile in my shoes.

If I could be you, if you could be me....If you could see you
through my eyes...I believe you'd be, I believe you'd be
surprised to s...That you've been blind...Walk a mile in my
shoes...Walk a mile in my shoes...Yeah, before you abuse,
criticize, a...Walk a mile in my shoes...
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Missing genetic information
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Learning from parents and carers
Routine is very important
“..once we went to Granny’s and
she gave her a packet of sweets
for the journey back…now every
time we go she has to have a
packet of sweets or there’s
trouble”

Change can trigger
temper outbursts

Questions when things
change
“…you pay to do things
but sometimes its like he
doesn’t enjoy the moment
of being there…he’s just
interested in when’s my
break? when’s my snack?
what’s gonna happen
next?”

“…once the bus came but there
was a different driver…she had a
huge reaction and got really upset.
We couldn’t get her on the bus…”
[Woodcock, Oliver & Humphreys, Journal of Intellectual Disability Research, 2009,]
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Why might the brains of people with
PWS like routine?

Why might the brains of people with
PWS like routine?
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WHAT COLOUR IS THE BIG PICTURE?
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WHAT COLOUR IS THE BIG PICTURE?
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WHAT SHAPE IS THE BIG PICTURE?
This is
a
switch!!

2

1

Problems with switching in children with PWS

p= .009

[Woodcock, Oliver & Humphreys, Cognitive Neuropsychology, 2009]
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Which characteristic behaviours in PWS are
linked to switching?

[Woodcock, Oliver & Humphreys, Cognitive Neuropsychology, 2009]
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Thornton, F. and Matthews, P. (2008). Addressing the balance. 1st Asia Pacific Prader-Willi syndrome
conference. Wellington, New Zealand.

COMPONENTS OF TEMPER
OUTBUTSTS
ARGUING

FROWNING

• We spoke to parents
to define specific
behaviours that occur
in temper outbursts
or just before temper
outbursts
• This allowed us to
manipulate people’s
environment (either
in an experimental
setting or in the
natural environment)
and look at the
changes in temper
outburst behaviours
without having to
always trigger full
blown outbursts

SHOUTING

CRYING
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COMPONENTS OF TEMPER
OUTBUTSTS
• Questioning was
classed as a
temper outburst
behaviour for all of
the people we saw
because it reliably
occurred during or
preceding a temper
outburst

9and questioning

WHAT HAPPENS WHEN PEOPLE WITH
PWS HAVE TO SWITCH?
• We asked people to play a
game on the computer
• Some sessions (shown
below) did not involve
switching
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WHAT HAPPENS WHEN PEOPLE WITH
PWS HAVE TO SWITCH?
• Even when we asked people to only switch a bit, in a task that was
easier than the others, they showed more temper outburst
behaviours than when not switching
• The graph below is the data we collected from one participant but
other participants we saw showed the same pattern

• When the task forced people to switch a lot, they showed even
more temper outburst behaviour
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• So, overall, people showed more temper outburst behaviours when
doing cognitive switching compared to when doing tasks (even harder
ones) that did not include switching
• This means that pure demands on switching can trigger temper
outburst behaviours
• We also recorded people’s heart rate and found that when switching
their heart rate increased. This may indicate a negative emotional
experience

WHAT HAPPENS WHEN WE CHANGE
PEOPLE’S ROUTINES?
No-change
games

Unexpected
change games

-Participant uses blue
and red swords

-Researcher asks participant
to use a yellow sword

-Researcher uses yellow
and green swords

-Researcher uses a red
sword

-Participant and
researcher take turns to
put one sword in at a
time

-Researcher puts in two
swords in one turn

But participant always wins!!!

-Researcher asks participant
to put in two swords in one
turn

16

24/07/2013

• The graph below shows the temper outburst behaviours shown by one participant
across different activities in sessions where we imposed changes (filled circles) or
did not impose changes (open circles)

• These are the graphs for the other three people that we saw.
• All of the participants showed the same pattern of behaviour. Changes to routines
triggered higher levels of temper outburst behaviours
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WHAT HAPPENS WHEN WE
CHANGE PEOPLE’S
EXPECTATIONS IN REAL LIFE?
• We observed people’s normal routines
• On some occasions we asked parents/teachers to make a change to
the usual routine or in something people were expecting
• We only observed full temper outbursts when routines or expectations
were changed
• We were careful to control for people’s preferences but showed that
routine or expectation change could trigger outbursts independently of
preference
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HOW ARE PWS BRAINS WORKING
WHEN THEY SWITCH?

Less activity in
frontal-parietal
brain areas that
usually work
during switching

Woodcock, K. A., Humphreys, G. W., Oliver, C. and Hansen, P. C. (2010). Neural correlates of task switching in paternal
15q11-q13 deletion Prader-Willi syndrome. Brain Research, 1363, 128-142.
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Temper outburst behaviour in
Prader-Willi syndrome
Penny Tunnicliffe, Leah Bull, Chris Oliver,
Kate Woodcock & Jessica Penhallow
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Questions...
• What do temper outbursts in PWS look like? How
long do they last? How frequent?
• What is the sequence of behaviours and emotions?
Is this similar for all individuals?
• What are the range of triggers to temper outbursts?

Method
• Semi-structured interview with main carers
• Questions:
- Common triggers
- Behaviours, emotions, sequence.
- Interventions- when used? How effective?
• 7 children (9-17 years) and 7 adults (2447yrs). 10 male.
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Main triggers
• Change in routine/ expectation (n=6)
• Food related (n=4)
• Disagreements with others (n=2)
• Not getting own way (n=2)
But...
Does a trigger always lead to an outburst?

Setting events
Physiological

Environmental

Social

Tiredness (12/14)

Time pressure (1/14)

Parent anxious (1/14)

Hunger (10/14)

Bad day (5/14)

Certain person (2/14)

Low mood (2/14)

General routine e.g. Xmas (2/14)
Being at home (1/14)
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}
}
}

Signs of
emotion

Challenging
behaviour

After the
outburst

Tunnicliffe, Wodcock, Bull, Penhallow & Oliver, 2013

Discussion
•

Triggers of temper outbursts are diverse and often fit in with what we know
about other aspects of PWS that are important (e.g. food linked). It may be
possible to think about other specific triggers like we have done with changes
to routine and develop environmental interventions to help reduce these

•

A very important question is: When faced with a situation that a person finds
difficult, why is someone with PWS more likely to show a temper outburst
than someone without PWS? We think that this may be linked to emotional
control and want to investigate this further

•

Our studies have shown that many people show reliable precursor
behaviours that occur before temper outburst. We would like to do more
work in this area so that we can see whether there are courses of action that
can be taken to avoid temper outbursts once precursor behaviours are
already being shown
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Learning about emotion control
•We have developed a way to use a fun game to
put people into situations where they need to
control their emotions
•We want to play this game with people with PWS
and so that we can learn about how they control
their emotions
•If you or someone you know might be interested
in taking part, please get in touch!!
(k.a.woodcock@bham.ac.uk)

Temper outburst behaviour in
Prader-Willi syndrome: Early
intervention and environmental
management
Leah Bull, Kate Woodcock, Tony
Holland, Amy Perry, Helena Todd,
Jessica Penhallow & Chris Oliver
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Preventing routines from being established:
environmental management
Do routines become more difficult to change as they are repeated more times
without change?

Less routines from an early age:
less difficulty with unexpected
change
“We have never really been
a routine family…she has
always just had to put up
with it. Changes used to
be a real problem for her,
but not as much
anymore…”

Woodcock, Oliver & Humphreys (2009)

Preventing routines from being established:
environmental management
Do routines become more difficult to change as they are repeated more times
without change?

Less routines from an early age:
less difficulty with unexpected
change
“We have never really been
a routine family…she has
always just had to put up
with it. Changes used to
be a real problem for her,
but not as much
anymore…”
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Method
Do routines become more difficult to change as they are repeated more
Do routines become more difficult to change as they are repeated more times without change?
times without change?

Aim:
To determine whether the length of time for which a routine has been
established is a critical factor in determining the degree of the behavioural
response to changes to that routine.

Method
Do routines become more difficult to change as they are repeated more
Do routines become more difficult to change as they are repeated more times without change?
times without change?

Participants:
• Recruited through PWSA (UK) and Gretton Homes
• Only participants who displayed temper outbursts as a result of change
were included
• 7 children and 8 adults took part
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Child Sample Adult Sample
Age: Range (years:months)
Average (years:months)
Gender: Male
Female

9:5 – 16:7
12:3
6
1

21:4 – 47:10
36:1
5
3

4
0

2
3

3

3

Genetic subtype: mUPD
Deletion
Unknown

Method
Do routines become more difficult to change as they are repeated more
Do routines become more difficult to change as they are repeated more times without change?
times without change?
• Novel games
• Each with routines
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Method
Do routines become more difficult to change as they are repeated more
Do routines become more difficult to change as they are repeated more times without change?
times without change?
• Novel games
• Each with routines

Game 1:
i. No change: 10 mins
ii. Unexpected change: 5 mins
Game 2:
i. No change: 20 mins
ii. Unexpected change: 5 mins

Game 3:
i. No change: 40 mins
ii. Unexpected change: 5 mins

Outcome measures:
• Behavioural observation
• Heart Rate
• Activity levels

Game 4:
i. No change: 80 mins
ii. Unexpected change: 5 mins

Results
Evaluating the effect of length of time

% of change session when temper
outburst behaviours were shown

8%
7%
6%

As we expected, in general as participants were
exposed to routines for longer, they showed
more temper outburst behaviours following
changes to those routines

5%
4%
3%
2%
1%
0%
10
20
40
80
Length of exposure to routine without change
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Results
Evaluating the effect of length of time

• Our recordings of people’s heart rate and
physical activity also suggested increased
negative emotional experience following
changes to routines that people had been
exposed to for longer

Results
Evaluating the effect of length of time

• However.....when we looked further.....the trend
was not significant when looking at the children’s
data
• We noticed clinically that some participants
(particularly the children) did not seem to be
paying attention to the games for much of the
time
• This might be because:
• They were distracted due to tiredness
• Maybe if do not pay attention the changes are not so difficult
• It could be a deliberate attempt to control emotions with a
strategy that is not very effective (**our data provide most
support for this account)
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Discussion
• Participants did show more difficulty with
changes to routines that they had been exposed
to for longer
• But this was definitely not the only important
factor influencing the extent of their behavioural
reaction to changes
• We would like to do more work to investigate
how we could develop an early intervention to
try to increase flexibility of routines from an early
age
– But we recognise that structure is very important for
many families so we want to work out how to increase
flexibility of routines from an early age without
increasing anxiety about change

Environmental Management

Signalling procedures

• We wanted to develop a
way to make changes to
routines or expectations
more predictable for people
so that they would be less
difficult and hopefully trigger
less temper outbursts
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Environmental Management
“Practice effects” across different change challenge activities
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• In our previous work we
found that across many
different activities, people
showed progressively
decreasing temper outburst
behaviours following
changes
• Because the activities were
different, we think this might
be because Kate was
always present so people
were learning that Kate
would often make changes.
So we think that Kate’s
presence was signalling the
changes.
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The Intervention
• Cue card shown every time there is
going to be a change to
routine/expectation
• Important guidelines to follow
– The card must ONLY EVER be shown
before a change otherwise people we
not learn that the card definitely signals
a change

• Training was given to
parents/carers/teachers
• 9 participants took part
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Results – behaviour diary
• We asked parents and teachers to keep a
behaviour diary documenting all temper
outbursts that occurred.
• They did this during one month before we
taught people the signalling and during the
month when people were using the card to
signal changes

Results – behaviour diary

32

24/07/2013

Results – Natural Tests
20%

Percentage of time temper outburst related behaviours
shown

18%

16%

• We observed peoples natural
routines
• We also asked parents or teachers
to impose a change and either use
the card to signal the change or not

14%
Participant 1

• We can see that
using the card to
signal a change
tended to trigger
more temper
outburst behaviour
than when there
was no change

12%

10%

8%

6%
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Participant 2 repeat
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Participant 3 repeat
Participant 3 repeat
Participant 4
Participant 4 repeat
Participant 4 repeat
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Results – Natural Tests
20%

Percentage of time temper outburst related behaviours
shown

18%

16%

14%

12%

10%

• However, there was
still consistently
less temper
outburst behaviour
following changes
that were signalled
compared to those
that were not
signalled

Participant 1
Participant 2
Participant 2 repeat
Participant 3
Participant 3 repeat
Participant 3 repeat
Participant 4

8%

Participant 4 repeat
Participant 4 repeat
6%

Participant 5

4%

2%

0%

No Change

Change and Card

Change and No Card
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Results – Anecdotal Reports
“He enjoys seeing the card”

“It has reduced challenging behaviour”

“It has even worked with some larger changes”
“He has been much better behaved”

“This has been especially useful with changes in his timetable”

“He has learned to identify the card”
“I am enjoying the quiet time!”

Review
• Anecdotal feedback suggests the cue card is
successful for some individuals
• Behaviour diary data and natural test data also
support the cue card for some individuals
• Long-term efficacy and practicalities need
further testing
• Refine guidelines and training
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In summary
• Not won’t do but can’t do (or at least much
harder than it looks to do).
• Unexpected change is one (important) cause of
temper outbursts
• Early days yet but:
– Repeating routines makes change more difficult?
– Signalling change may help (but this needs careful,
programmed introduction and use)
– Both of these areas need more research

• Regulation of temper is very difficult (remorse is
common)
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Where now?
• Skinpicking
– Your experience
– Build a model
– Intervention

• Build with Birmingham
– Your experience
– Your input
– Your information
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