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Introduction

e From Hertfordshire, UK

« Maths tutor before stroke in 2016

« Post-stroke: aphasia and acalculia.




When the words and numbers stopped making sense

Pre-stroke
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| needed help to overcome my problems with numeracy

Priority: re-learning speaking, reading,
writing

Could not teach for 2 years

Support for numeracy very limited

| needed help

Problems with numbers were not routinely
screened for

Eventually regained enough speech and
language to take the next step

Making choices

¢ Speaking
mobility , ® feading
Writing s, /& ® memory

fatigue

® Numbers?



| needed help to overcome my problems with numeracy

Developed my own strategies to

re-learn number skills




What did | do?

e Listed ‘lost’ numeracy skills

» Designed and wrote worksheets including:
techniques

Information

exercises

Returned to maths teaching 2018

unaware of condition called acalculia.



Sample worksheets

__ Approximating Numbers

Approximate means ‘near enough’. It is a rough guide.

Example: when calculated comes to 882 exactly.
For ‘easy numbers’ we make the 98 into 100.

9 X 100 would give an Approximate Answer of 900. Box Method Mump"cauon

Round Numbers give a ‘near enough’ answer by taking
the number up or down to the nearest Power of ten. -

Box Method Multiplication is another way of Multiplying.

To the nearest 10 432 would be — 430 = : :
To th t 100 167 wouldbe — 200 Example: | Multiply 155 by 19. . Exercise 4 Caloulate the following: “"D
i i ‘ ; Multiply342and 21, 2) Multiply 39 by 15,
To the nearest 1,000 3,400 would be — 3,000 Step 1 | Step 2 00 @ 2 0 __9
Draw a box 3 squares by 2 squares |  Multiply the numbers et the top 2 2
A Number of 5 or more Rounds Up; 4 or less Rounds (this is 8 3 digit by 2 digit sum). Split |  and the oumbers at tho side and :
Down. Example: 25 would round up to 30 (nearest ten). the numbers into their hundreds, tens- | put the answer in each box. 1 5
side. y55 = 100 + 50 + §
Exercise I - Round these numbers to the: : 1916519 1000 .
Nearest 10 Nearest 100 Nearest 1,000 50 5 - 3) Multiply 78 by 38. 4) Multiply 524 end 53,
1)/:26: =ia 3) 348 5) 2,500 ... £, B | 3 W 4
30 50
e VYib b e 6) 6,366 ...
] 8 3
Approximate these Sums (=~ means ‘nearly equal to”):
7) 21 + 68 % ... 8) 5X29 ~ ....... S e e e R
9) 303 - 148 ~ .......... 10) 60521 =~ .......... Take the numbers from the box and write them : 5) 52X 69 = 6) 666 X 77 = .. |
4 tsontheright Then @ 450 - W] 9 52%x 6 = 566 X 77 ® cvrassrnn
(||)[Zowv ™MEE oFe o mx Neaterr 10: imux:im&%“m et T 323%X36 * s 8) 23X 765 = .o
5 : 9) 199X 99 = . 10) 47 X 68 = e
@F#6 ... ()59%... ()85... (0)27.. The answer is 2945 B
1 » THESE dumBERS OFF T M’M | eg ol ; :
( 2 fovs Exetelse 12 avswas (308t (¢l 27,330 () 1,628 Exencize 2:(Exma guern's /) Wotk ovr s
(a)’é?_(; : (L 750 (C) 256 , .. (0)29'54... @) 585 () 3,5'?% %1}11 mf 91318 B G gn arse ¢ 326%24 7624 g 28648
864 ()54, 281 (411970 g . x
(.13)WNH 75 A0 AMPRXInATE ApsviER fop 496317, (it QU co? 3,496 W 13937 645 @ 6443 119520 xS 16670 428X 34 14582
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UK Stroke Assembly 2018

 Met a stroke-survivor researcher

« Maths teacher before stroke, had aphasia, stroke did not affect
ner maths

| thought my maths problems were related to language
oroblems

« She promised to ‘investigate’
 Emailed me on my birthday about ‘acalculia’
« Changed my post-stroke life forever...




What is acalculia? (pronounced EY-KAL-KOOL-EE-AH)

e acquired disability, following stroke / brain injury
» affects 30-65% of survivors

* Involves:
difficulty processing numbers and /or number words,
performing mathematical calculations,
understanding guantities

e acalculia and aphasia can exist separately.
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Symptoms of acalculiato look out for:

 Anxiety and frustration around numeracy (and avoidance)

* Difficulty estimating

« Cannot count reliably

* Reliance on ‘counting-on’ strategies

* Writing number digits the wrong way round

* Inconsistent results in addition, subtraction, multiplication
& division

« Difficulty reading clocks

e Sequencing issues

 Difficulty with times tables and mental arithmetic



| became passionate about acalculia

Worked with scientists in Manchester

16 stroke survivors with acalculia and
carers.

The Publication
Co-author:

‘A qualitative study into the experience of
living with acalculia after stroke and other
forms of acquired brain-injury’
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ABSTRACT
Acalculia, an acquired disability following a brain injury,
involves difficulty processing numerical information and/or
calculations. Acalculia is not routinely screened for, and as
a result there is a lack of understanding about the nature
and prevalence and the impact of the condition. This
qualitative study was initiated by stroke survivors with a
strong interest in acalculia. Sixteen stroke/brain injury
survivors with acalculia and seven carers were interviewed
using semni-structured online interviews. Participants ranged
in age, gender, time post-onset, country of residence and
numeracy level prior to brain injury. Data were analysed
using thematic analysis. Three main themes were identified:
Awareness and Diagnosis; Emotional and Practical Impact
(independence); Support, Coping Strategies and Self-
training. Participants and carers repeatedly referred to the
lack of awareness and treatment for acalculia and the
impact acalculia has had on their lives and independence.
Practical impacts included managing money, making
appointments, using timetables, organizing social activities
and employment, and managing medication. Our results
highlight the urgent need to develop suitable assessments
and interventions for acalculia and the scope for this to be
Patient, Carer and Public involvement (PCPl}-led. The data
also reveal useful strategies and suggestions regarding
effective timing, targets and approaches for intervention.

ARTICLE HISTORY
Received & April 2022
Accepted 26 July 2022

KEYWORDS
Acalculia; stroke; brain injury;
aphasia; rehabilitation

CONTACT Yael Benn @ yhenn@mmuacuk @ Department of Psychology, Manchester Metropolitan Univer-
sity, Brooks Building, Birley Fields Campus, 53 Bonsall Street, Manchester M15 6GX, UK
0 Supplemental data for this article can be accessed online at https://dol.org/10.1080/0%602011.2022.2108065.

@ 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group

This is an Open Access article distributed wnder the terms of the Creative Commons

NonCommerdi;

License (http://creativecommons.org/licenses/by-nc-nd/4.0¢), which permits non-commerdial re-use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

13



Study conclusions

« Substantial unmet clinical need for the management of
acalculia

« Acalculia is not routinely screened (after stroke)
 The condition is under-diagnosed

 The condition Is inadequately treated



Study conclusions

Acalculia has a big impact on:

* everyday life

e telling and reading the time
* following recipes

* banking / using money

* shopping

e going places
 employment

* Independence and wellbeing



Study conclusions

Profound emotional impact

Frustration and embarrassment by everyday problems
Involving numbers.

Feeling dependent on family / carers

Thinking that no-one can help them



Study conclusions

Urgent need to:

* Increase awareness of acalculia amongst
stroke survivors and professionals

« develop suitable interventions for
rehabilitation of numerical skills



Making things better

« UK Stroke Association projects

2 booklets supporting people with aphasia and acalculia in
hospitals and community, plus ‘aphasia friendly’ booklets

e e .
Communication Picture Book: ?Communlcatlon Picture Book:
Hospital 2 Community
Rebuilding lives after stroke J Rebuilding lives after stroke

With scientists in Manchester, plans for toolkit to help
professionals assess numeracy level with their patients and
carers.



| would like to finish by saying...

No stroke survivor should be left without help for acalculia

There is life after stroke, we can help make things better for
others

What is the next step?
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