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Abstract

Background

People with aphasia report preferences for spgdmlinatted health information
materials, but there is little evidence that maudifmaterials result in improved
comprehension. Potential explanations for thisudellanguage included not taking
account of aphasic processing difficulties, topinselated to aphasia, lack of clarity
regarding the use of images, and the lack of eedingolvement in the design.
Additionally, no definitive criteria for productionf accessible information have been
identified.

Aims

The first aim of this study was to collaborate wpbople with aphasia in an iterative
design process to develop and finalise accessifdemnation materials. The second
aim was to identify definitive criteria for usetime future production of information
materials for people with aphasia.

Methods and procedure

Prototype materials were developed for the studsedan criteria identified from the
existing research into aphasia-accessible infoonaand on the evidence base
concerning language processing in aphasia. Foupegple with aphasia took part in
two rounds of consensus group meetings and viemfedmation about aphasia
presented within the prototype materials. Consepsugs were identified within the
groups through discussion and through ratings usikeyt scales. The set of
consensus points and ratings were adapted ingriarfor graphic designers to
incorporate into subsequent designs of the maseirabrder to generate a final
version, and related criteria.

Outcomes and results

The group discussions and the ratings of matdedi$o the identification of an
agreed layout within which to present informatiand specific criteria for the
following: information consisting of one propositi expressed via everyday words
and canonical syntactic forms; one or two imag&sirg directly to keywords; sans
serif typography with keyword emphasis. Individpegferences with regard to image
types were identified. Novel criteria were idemdfiin the study, relating to layout,
language, images and typography. These were addhd briginal set of criteria to
form definitive criteria for use in the developmefitaccessible aphasia materials.

Conclusions

This study successfully involved people with apaasithe design process to produce
novel materials, and related design criteria. ®Eseiiting materials and criteria differ
from those previously proposed, by reflecting disepeople with aphasia’s views

and preferences, and by incorporating languagemagdes suitable for people with
aphasia, based on the existing research evidemcthamutcomes of this study. The
materials and criteria have the potential to imprpeople with aphasia’s
understanding of health information.



I ntroduction

There exist no user-designed evidence-based matimigrovision of information
for people with aphasia, and no definitive critddause in adapting information
materials for people with aphasia. In this studyaiveed to rectify these gaps in the
knowledge base. The study incorporated the magirigs from research into
language processing difficulties in aphasia, amedetkisting evidence concerning
formatting factors people with aphasia state afeped, to make novel materials.
People with aphasia then collaborated in an itegatesign process to produce a final
version of the materials, and related criteria weeatified from the points raised by
the participants. The resulting materials repret@nfirst user-designed information
materials in the field of aphasia, and the criteglgresent the first set of fully
evidenced criteria for use with this population.

Health information

There is growing evidence of the importance of@fie accessible health
information in enabling people to recover from dimd with medical conditions.
Information can aid in the understanding of oneé&dioal condition (Coulter,
Entwistle & Gilbert, 1999; Coulter & Ellins, 2006;d®herson, Higginson & Hearn,
2001), increase the uptake of and adherence twantgons (Myers & Calvert, 1984),
positively affect people’s involvement in decisi@isout their care (Stacey, Légaré,
Col, et al., 2014), reduce anxiety (Humphris, Inela& Field, 2001), and increase
autonomy and self-management (Murray, Burns, SeetTad., 2005). The above
positive effects culminate in a potential reductiopeople accessing health services,
with consequent cost reductions (Johnson, Sandfofidindall, 2003). This has also
been found in the specific context of stroke (8mpith, Forster & Young, 2009).

Most health information is provided in written fotmwever, which presents barriers
to anyone with difficulties processing written laage, including those with acquired
aphasia. Recent relevant initiatives aim to addit@ssnequality, such as the World
Health Organisation’s (2011) stated global ambitmimcrease access for all,
elucidated in their Health Literacy document. la thK the NHS Accessible
Information Standard provides advice regarding sphéarmatting of information for

a number of patient groups, using criteria devaldpgorganisations such as the
Plain English campaign. There is no agreed setideace-based criteria however for
the specific needs of people with aphasia, andstiidy set out to rectify that
situation.

In the specific context of stroke, respondents tKBVitt, Fudge, Redfern, et al.’s
(2010) survey expressed a need for more informatimut stroke, and Sharma,
Tridimas and Fitzsimmons (2014) found that inforiorabn stroke websites is too
complex for people to process. Within acquired agha number of studies report
difficulties for people trying to access informatidrhere is a reported need for
information (e.g. Wallace, Worrall, Rose et al., 2)but insufficient information is
provided (Avent, Glista, Wallace et al., 2005; Ros®rrall, McKenna et al., 2009;
Rose, Worrall, Hickson, & Hoffmann, 2010). Theraisgsk that people with aphasia
receive less information than those without aph@sames, McKenna, Worrall &
Read, 2003; Parr, Byng, Gilpin & Ireland, 1997)eTdctual written information has
been found to be inaccessible to people with aph&se et al., 2010), the written



language shown to be too difficult to understantkligay, Worrall & Rose, 2008),
and the subsequent lack of information has beearceded with reduced satisfaction
with health services (Tomkins, Siyambalapitiya, &#khall, 2013).

Accessible health information in aphasia

Given the above findings, there is a need for neffiective methods of making
information about aphasia accessible. In this cdritee concept of aphasia-friendly
or aphasia-accessible information was introduceBday, Pound and Hewitt (2006),
which refers to the presentation of written infotima in such a format as to facilitate
comprehension for people with aphasia. The orgais&€onnect developed
information resources with people with aphasia.(Bagr, Pound Byng & Long,
1999), and methods for increasing inclusion (Ratimborne, Hewitt & Pound, 2008;
Pound, Duchan, Penman et al., 2007), includingqueéat formatting modifications
which people with aphasia reported as preferret iflsludes simpler language,
images to support text, and bold text to highligywords, all of which have been
included in subsequent studies examining the effeictnodified materials on people
with aphasia. The Connect documents do not presspbcific formatting methods
however, and as a result research studies invaatighe impact of modifying text
for people with aphasia have interpreted this eadyk in different ways.

Studies investigating the impact of modified temtpeople with aphasia have used
the broad principles identified by Connect to exgltwo factors: people with
aphasia’s comprehension of written informationpeople’s reported preferences for
formatting modifications. The modifications invegtied include: the layout; the type
of language, termed as ‘simple words and shoresest’ (e.g. Rose, Worrall &
McKenna, 2003: 950); the inclusion of images; draltypography. Some studies
have looked at factors in isolation (e.g. Brenntaal.¢ 2005) and others have looked
at combined factors (e.g. Rose et al., 2003).

The existing research provides limited evidenca pbsitive effect of modified
formatting on people with aphasia’s comprehensiomadified written information
materials. The most positive outcomes were repdoygdose et al. (2003) who
compared people with aphasia’s comprehension dfrhiedormation in its usual
format, with an aphasia-accessible modified forraatl found people gleaned 11.2%
more knowledge from the modified condition. Othieidges are less positive (e.g.
Brennan et al., 2005). There is stronger evideagarding people with aphasia’s
preferences for specially formatted materials. Reppefer white space and design
features such as headings (Rose et al., 2011ayardland contextualised
photographs (Dietz et al., 2009; McKelvey et a1@), and line drawings (Rose et al,
2011b), and sans serif fonts (Rose et al., 201dagcent studies looking at
combined formatting modifications people reportgateference for the modified
materials (Ghidella, Murray, Smart, McKenna & Wdirra005; Rose et al., 2011a).
Thus people with aphasia want to engage with thdifred materials, but are still
struggling to understand the content.

Possible reasons for the lack of evidence of aigesmpact of formatting on
comprehension include: the type of language us#teimodified materials, the
topics covered, the ways in which images have bednded, and the fact that



materials to date have not been user-designed. &ahbbse factors were addressed in
the current study and details of each follow below.

Modified language for people with aphasia

Previous studies investigating the impact of mediimaterials on comprehension
have used what is called simpler language and wibaah without explicitly defining
this, and without recourse to the evidence basardagg language processing in
aphasia. Rose et al. (2003), Brennan et al. (2808 )Wilson and Read (2016)
modified the language by incorporating lower thanal$-lesch-Kincaid Reading
Grade levels (Kincaid et al., 1975). The Fleschedid method was developed for
use in US high schools, and computes a grade fimrala formula involving the
numbers of words, sentences and syllables. It fiveréails to take account of factors
specific to aphasia, and hence may well not becserfitly sensitive to the needs of
this population.

The literature on language processing in aphasidifois three potential broad
factors that need to be considered in written mf@ifon materials: lexical factors,
sentence processing factors, and effects of prithraugh prior exposure. Lexical
processing is easier in general when stimuli agb mageability (Franklin et al.,
1994; Nickels & Howard, 1995; Coltheart, 1980; @r& Lambon Ralph, 2006;
Marshall & Newcombe, 1973), acquired earlier ie ([Nickels & Howard, 1995;
Hirsh & Ellis, 1994), of higher lexical frequenc$dchuell, Jenkins & Landis, 1961,
Patterson & Behrmann, 1997; Kittredge, Dell, Veldnj & Schwartz, 2008), and
shorter in length (Nickels & Howard, 1995). In atifeh people with aphasia process
content words more easily than function words (Bichnklin & Howard, 2002;
Biassou et al., 1997; Coltheart, 1980). Sentencegssing is easier when sentences
maintain canonical form, with no moved argumentsrabedded elements
(Caramazza & Zurif, 1976; Grodzinsky, 2000; MeyegdWd & Thompson, 2012;
Thompson et al., 1999)Finally priming, which refers to quicker and meféicient
processing following prior exposure. Priming effelbive been found with people
with aphasia from lexical primes (Blumstein et 2000), syntactic primes (Cho-
Reyes et al., 2016), or combined lexical and syitacimes (Hartsuiker & Kolk,
1998). This has particular relevance for the selaaif vocabulary and sentence types
used in information materials, with the potentiatirepeated use of the same words
and sentences across materials will facilitate geimgnsion. In none of the studies
investigating comprehension of modified materialgehthe above three factors been
systematically incorporated.

Related to this are recent studies investigatiegsthategies people with aphasia adopt
to assist with reading difficulties. Lynch et &0(3) found that people with aphasia
used a variety of strategies, including ignoringdiion words, and reading text
partially. This indicates that longer and more liisgjgally complex text is

problematic, so reducing sentence length and anafuekt, and eliminating function
words as far as possible may be beneficial. KnalkiRarter, Wallace, Hux et al.,

! There are reports in the literature of reverseafin frequency (e.g. Marshall, Pring, Chiat &
Robson, 2001), imageability (e.g. Breedin, Saff@iGoslett, 1994) word length (e.g. Howard &
Gatehouse, 2006), and of better processing of\y@stan actives in primary progressive aphasia
(Zimmerer et al., 2014) but these are infrequeandifigs



(2015) provide further insights into reading stgis used by people with aphasia,
finding they were drawn to shorter texts suppoligdmages, which provided
information familiar to them. They also scanned fex keywords, and recruited
partner support.

Topics covered in accessible materials

Relevance of the information is a second critieatdr which has not been fully
considered in previous studies. A number of stuttielsiding Brennan et al. (2005)
and Wilson & Read (2016) examined comprehensiomguBhurstone’s (1978) US
Grade School reading sets, which cover general letdge topics appropriate for
school students. Rose et al. (2003) asked peoptatbhealth information about
conditions such as arthritis. According to the wbykknollman-Porter et al. (2015)
this type of content is unlikely to engage peopitaphasia. Given that reading is
challenging, access to the content needs to béwueteffort. Studies exploring what
people with aphasia want information about sucthase by Parr et al. (1997) and
Kerr et al. (2010) found a need for information abowhat a stroke is and what
aphasia is. Studies investigating the impact of frexdiformatting on comprehension
would engage people with aphasia more readily thexdy focusing the content
directly on these topics.

Use of images to support comprehension

The third factor introduced by the Connect workhis inclusion of images. None of
the studies published to date provide details iofggules guiding the relationship
between their written content and images. Brennah €2005) provide an example
where ‘Before they learned to make weapons pealbsl lanimals with their bare
hands or with sticks and stones’ is supported l&yiorage of a person using a tool on
another object (Brennan et al., 2005, page 711 Stbdy found no evidence of an
impact of inclusion of images on sentence compreben®ne possible reason for
this, apart from the complex language and obsapie tis that the image’s
relationship to the overall sentence meaning igjopaThe image depicts one
proposition, whereas the text relates a set ofeélpropositions, and hence there is
little transparency between text and image. Moretive image does not depict a
proposition related in the text but rather providesense of the topic. The exact
degree to which images should relate to text remangsertain.

User-design

Finally and critically, the materials that peoplghnaphasia viewed have usually been
designed by the researchers (e.g. Rose et al.; Bd@Bnan et al., 2005; Rose et al.,
2011a), without input from the end-users. An exicepin aphasia is the work of Parr
et al. (1999) who collaborated with people with agih to develop new information
resources. Information designers such as Frasz@i®i 5-9) assert that users are
critical to design, and that the aims of designtargevelop a solution that is not only
understandable but relevant and engaging to udses.involvement ensures these
properties emerge. Such research usually followteaative design process, which
involves development of a prototype based on tleelsief the users, which is then
tested by users, and subsequently refined in &aygrocess until an acceptable
version emerges (Sears & Lund, 1997). This appretatlks that the initial design



should be based on a ‘deep understanding’ (p2theofisers, and that users’ concerns
be incorporated into subsequent and final desfgosie examples include
development of novel therapy resources for peojtle aphasia (e.g. Galliers,

Wilson, Roper et al., 2012), modifying social netkand email platforms for people
with aphasia (e.g. Miller, Buhr, Johnson, & Hoepr2&13; Al Mahmud & Martens,
2013), developing communication devices (Al Mahmilidhpens & Martens, 2013;
Moffatt et al., 2004) and a range of products feople with dementia (e.g. Orpwood,
Chadd, Howcroft, et al. 2010).

Aims of the study

The main aims of this study were: i) to co-desigoessible acceptable information
materials with people with aphasia from prototypeternials designed specifically for
this study; and ii) to generate a definitive setadéted design criteria for use in
developing effective accessible materials. Somecasjpé formatting were not
defined clearly by existing research so a subsidian was to explore these aspects.
The literature had not provided definitive informoat about preferred types of
images, i.e. line-drawings or photographs (seeRoge et al., 2011b), and so a
subsidiary aim was to explore people with aphageg$erences for the type of
images used. In addition, evidence of preferreddgyaphy and emphasis portrayed
via typography was lacking. For this study this waplored within the specific
context of the information materials used here. IFirtae amount of information
people with aphasia can process at a time wastigaésd, via the amount of
information people preferred to view on a page.



Methods
Participant details

Fourteen people with aphasia took part detailstodrw are in table 1. Inclusion
criteria were: adults aged 18 or over; acquiredagjaharising at least one year before
participation; participant report of difficulty Wwitreading comprehension; adequate
hearing and vision to enable participation; norhtatacy development and normal
pre-morbid literacy function; English speaker wittrmal pre-morbid language
function; educated to age 16 or over; able to dttgpup sessions. Exclusion criteria
were: a history of other neurological or psychaiitness or of developmental or
other acquired speech or language difficultiesrt&€bn participants had used UK
English from birth, and one (TM) was a balancedn@ar-English bilingual. Age,
gender and severity of aphasia informed the sasgéetion to ensure a range of
ages, equal numbers of female and male, and rdngetien language
comprehension.

Table 1 here
Ethical approval, recruitment and consent

Ethical approval was obtained from the DepartmeRe&sdearch Ethics Committee at
the University of Sheffield. Participants were aggmhed through local voluntary
groups, or contacted via a local database of relsgmarticipants with aphasia.
Informed consent was obtained via accessible irdéition materials.

Aphasia profiling

Language assessment was undertaken over the afuhgestudy. Standardised
assessments were used, including subtests fro@dhmprehensive Aphasia Test
(CAT: Swinburn, Porter & Howard, 2005) and the PmJmguistic Assessment of
Language Processing in Aphasia (PALPA: Kay, Colth&d esser, 1992) (see table
2). Table 3 provides z scores for the assessmemigtedn comprehension. All of the
participants were able to complete all the taspartfrom MB, who was unable to
complete any written task. Nine of the participamése within normal range on CAT
8 Written word to picture matching, and five shoveeshoderate to severe
impairment. Five participants were impaired in sece comprehension, three of
whom were also impaired at single word level. Adttcipants with valid scores
showed an advantage for higher imageability woagsayt from MH who showed a
reverse effect. These data show a range of readimgprehension ability, from
assessment scores within normal limits, to sevapairments.

Table 2 here
Table 3 here
Constitution of the groups

The participants formed three groups. Allocatiors\wased on participants’
availability and preferences, ensuring a maximura fier group, which the team felt



was the maximum number to include, while still eimsyfull participation of all
PWA members.

Study design

The study involved a consensus building approacski&d, McKearnan & Thomas-
Lamar, 1999) in group meetings, to achieve a colative co-designed solution. To
achieve a single solution the ‘single text procetwas used (Fisher, Ury & Patton,
1991), in which group members view a single versiba possible solution rather
than each generating a solution. Hence all threepg viewed the same prototype
materials and the two revisions thereof. This metlvas used to ensure that the final
version of the prototype constituted one agreesh&bithat is acceptable to all group
members.

Group methodol ogy

The consensus-building approach involved the falhgvelements, designed to

ensure: equal participation of members, full repnégtion of their views, and clarity

on what has been agreed. The key components igenfiiir this study were based on

definitions in Suskind et al. (1999: pp 5-11) andude:

» convening of meetings by a facilitator;

» facilitation of meetings by an external participaat someone without aphasia,
who would guide the group in a non-partisan fashion

* mediation to ensure that disputes were resolved fmarties’ satisfaction;

» recording of the key points, and for this stud tias via multi-media formats to
support what Suskind et al. refer to as the ‘gnmgmory’;

» ‘single-text procedure’ (Fisher et al., 1991).

The ‘single-text procedure’ involved providing pobtpe materials as the single

possible solution to which amendments could be édaled then ensuring that all

issues raised by the groups and agreed upon vgtbumps were implemented in

subsequent and final designs.

Materials
Information materials

Prototype materials were designed from which toetlgythe end-product. The
materials were designed in line with the existibgratures concerning language
processing in aphasia, and accessible formattingdople with aphasia. These latter
had been reviewed by the researchers for the pespafdesigning the prototype, and
are summarised in Table 4. A sample of the promtgsign developed for the study
is shown in appendix A.

Table 4 here

The prototype information materials consisted & &¢ professionally-designed,
colour-printed cards measuring 170mm by 110mm, eithatt white background. A
coloured banner was printed across the top in ¥éptora Black font reversed into
white. A number on the right indicated the cardisipion in the set of information.
Below the banner a sentence conveying the concapipwinted in 14pt black Vectora



Roman. The banner and written sentence were lgfted. Below the sentence were
one or two colour images, either photographs ordirasvings, depicting the

concept/s portrayed in the sentence. Vocabulargistad of high frequency, high
imageability, early acquired, short words, andtiEyns were used as far as possible.
Sentences contained one proposition, were shattus&d canonical syntactic
structures. No proforms were used in sentences Woegls were repeated across
cards depicting related concepts, and the samerssnstructure was used across sets
of related cards. All cards in a topic set hadstame colour in the layout and text, and
the same text and image style. The informationalegiconcerns stroke and aphasia.
Two versions were provided: one version includddwophotographs, and the
second line drawings.

Additional materials

Text-based materials were devised to explore keylwmphasis. One short phrase
was produced with emphasis shown either in botdgelafont size 18, or bold and

font size 18. All text was printed in black on vehitard. Each exemplar was presented
on a laminated card. Each participant was supphédan example of each phrase in
each condition.

To explore the amount of information people werke &b process at one time three
sheets of A4 paper depicting a different numberasfls were produced. These
consisted of a single card, two cards, or threds;arranged vertically. The options
with two and three cards involved related concepts.

Communication support materials

Purpose-made Talking M&$Murphy, 2000; Murphy & Boa, 2012) were used to
support communication. Each participant had one witth a five-point visual-rating
scale (Appendix B). The principles and technigueSupported Conversation
(Kagan, 1998), and Total Communication (Lawson &€&ias, 1999) were used in
individual interactions and group discussions.

Communication partners

Each participant with aphasia was paired with aroomcation partner, who were
either members of the research team (n=4), qualdpeech and language therapists
(n=2), a volunteer with experience of aphasia (nafyl a paid researcher on the
project (n=1). All the communication partners hadeaived prior training in, and had
experience of supported communication techniquest &rom the additional
researcher, who received training. They were alltamhally trained in the procedure
for the groups. This included: one to one intecatgiwith the person with aphasia to
elicit their views; noting down key points, agreethgse with the person and writing
these in field notes; supporting the person to camoate views to the group;
alerting the group to any other points with thespais agreement; supporting them to
complete the rating tasks.



Procedure

Overview

The overall procedure involved: first viewing obpotype information materials by
groups; design revision; second viewing by groupgsigh finalisatioA The groups
therefore met twice to view the information matkxid he graphic designers
produced three versions of the materials: initigligie, first design revision, and final
design revision. The information that informed edekign stage was gathered from
the PWA group meetings, and summarised as a sketsgfn instructions. All design
instructions identified via the group meetings wadeed to the set of formatting
criteria which underlay the original design, torfothe final set of criteria.

Participant invol vement

Each PWA attended two meetings, approximately taarsy one month apart, and
one final meeting a month later to view the finatiga. The membership of the
groups was the same on both occasions. Each gomigiced one group facilitator,
four or five participants with aphasia, and a comitation partner for each person
with aphasia.

Group procedure

At the start of each meeting the group facilitaiotlined the aims of the meeting and
the project, the schedule, and the activities, uapttasia accessible materials. The
facilitator also outlined the ground-rules: thatle@articipant’s views were
important; that each point raised would be recortleat; the views raised would
inform each stage of the project. In each grouptimgé¢he participants viewed
samples of the information materials (see Appedijxhen had one-to-one
discussions with their communication partner. Thaksp expressed their views of the
materials by placing them on the visual rating scAfter 20 minutes of individual
discussion the facilitator convened a group disoasg he PWA fed back their
views, using the rating scale to support their magnit the end of each discussion
point the facilitator summarised the point, and coméd what had been agreed. A
visual record was kept of the consensus pointheshand of alternative views, such
as preferences for photos or line drawings. Padrtis also viewed the materials
showing emphasised keywords, and the different atsaaf information, and rated
these.

Where one person raised an issue with which na®itentified, people were asked
to comment on the issue. Where there were no diageriews, but a sole proponent
of that view, the resulting point was noted asratividual modification but was not
included in the final set of points. This was id@rto develop the user-led design,
and identify individual needs. After each rounddetings the researchers compiled
the complete set of consensus points identifiethbygroups. They then met with the
graphic designers to clarify integration of eacmpaito the materials. The designers
then produced a modified version of the materiatsifscussion at the next round of
meetings, and similarly for production of the fimisign.

2 Participants viewed the final version at an infalmeeting one month after the last group but no
further data were collected.



Data recording and checking

Data recording

All group discussion in the meetings was audio-réedrusing a Marantz recorder
with a microphone in the centre of the table. Dsston between each person with
aphasia and their communication partner was nobaediorded due to practical
considerations, but communication facilitators daé# points raised and noted other
field notes such as gestures to convey a meaning.

Verification of consensus points

The consensus points collected during the groupudsons were checked for
accuracy and completeness by reviewing audio-ra@agsdelating to discussions,
accompanying notes from the communication partraerd field notes. These were
checked against the points agreed upon and angultiiés were resolved by the
research team, one of whom would have facilitated group.

Ratings

There were 14 values for each of the additionaknals provided, one from each
group member. This generated frequency tables, islgatve number of times a given
rating on the scale was assigned to an option dgtbup members. This form of data
was produced for: the type of image (line drawinglwotograph); emphasis via font;
amount of information. Chi square analyses weréd ts@xamine these ratings.



Results
Analysis of consensus points

First iteration

The consensus points were compiled and are showalle 5. These include
agreement regarding the positive aspects of thgmeand proposals for changes.
They are categorised under the overall design aywlit, the language used, the
images, and the typography. The outcomes of thegsatiata are incorporated into
the table.

Table 5 here

Layout

There was consensus regarding the layout in whiehnformation was presented.
Consistency of design, layout, image style, andesgmtations of key concepts was
considered important. Use of colour was consideedpful by many people, in
particular where colour was meaningful and refldet=l life, such as blue for a
particular healthcare worker’s uniform. Particigaagreed that the visual
attractiveness of the design was important in eragpng further engagement with
materials. The amount of information ie one headimg sentence, and one or two
images depicted in each card was considered apat®pr

Language

Most participants reported that they found the hema@hrase helpful, and the written
content acceptable. The groups agreed that thertiepldrase was useful in terms of
identifying the overall topic clearly to them.

Images

Participants commented that the images used steuddbsolutely clear in meaning,
and should relate directly to the text. Particisaeticted negatively to images
involving inference or metaphorical interpretatisach as an image of a TV control
used for the verb ‘control’. Participants noticadansistencies between images and
words readily, and reported their dissatisfactsge(for example appendix A). Some
people preferred one image for each sentence,mages being too demanding,
others preferred two images. Several people expdesstrong preference for line
drawings, and several others for photograghee property of images was identified
as preferred by a sole participant: GG wanted imaigat portrayed him in person,
not stock photographs.

The ratings for the two image types are shownhieté. The line drawings were
rated more positively although Chi square compasstowed neither was
significant (sample 1: Chi square=2.51, df=4, p¥3;4sample 2: Chi square=3.01,
df=4, p=0.556). For line drawing 1 the differenbetween categories of ratings were
significant (Chi square=13.14, df=4,p=0.0106). Eveere no significant differences
between categories of ratings for the other san{plastograph 1: Chi square=7.43,
df=4,p=0.1149; photograph 2: Chi square=2.43,d=3.,8575; line drawing 2: Chi
square=5.29, df=4, p=0.2592). The data show maoplperefer line drawings, but
strong individual differences pertain, with sometiggpants strongly preferring
photographs.



Table 6 here

Typography

Participants reported that the largest appropfatesize, relative to page size, was
preferred, although they cautioned against a tagelfont, which some healthcare
leaflets for people with aphasia adopt, as thisatbel difficult to read. The ratings for
emphasis shown through typography are shown i fabl'here are more positive
ratings for the large and bold font than for thieentfonts (Chi square=44.59, df=12,
p<0.001). Chi square and p values for each font aoemal font: Chi square=18.14,
df=4, p=0.0012; bold font: Chi square=3.86, df=40@257; large font: Chi
square=6.71, df=4, p=0.1518; large and bold fohi:gquare =25.29, df=4, p<0.001).
The data show low ratings for normal font, and kesjtratings for emphasised words
in large and bold font.

Table 7 here

The consensus points shown in table 5 were disdugsle the graphic designers. The
latter then amended the design in line with thessirigs, and produced the revised
design for group members to view at their seconddaf meetings.

Second iteration

The discussions led to the identification of furtbensensus points summarised in
Table 8. The main issues included the overall adesfgets of cards to depict related
concepts, the number of cards that people couldgssoat one time, and further
information about the kinds of images.

Table 8 here

Overall design of card sets and amount of inforamati

Participants approved of the system of a set afscatith a consistent design to depict
related concepts. Most people preferred one corateptime, with only two
participants reporting that they wanted to view tweocepts on one page, and all
participants finding three per page very diffidltprocess. People’s comments
related to language processing difficulties, babab problems with memory and
attention. Participants reported that they mighgéd information processed at the top
of a page by the time they reached the bottom.

The ratings for the three amounts of informatiorooe page are shown in table 9.
Chi square showed a significant overall differebe&veen the ratings (Chi square
=30.70, df=8, p<0.001). Most participants were pesiabout viewing one concept at
a time, and negative about viewing three at a teme, both were statistically
significant differences (one concept: Chi square8@1df=4, p=0.0003; three
concepts: Chi square=11.00, df=4, p=0.0266). Saanicppants reacted positively to
viewing two concepts at a time but this was nanisicant (Chi square=3.86, df=4,
p=0.4257).

Table 9 here



Images

Participants emphasised the need for images toagigalsitive information, which
gives hope to people with aphasia. They also sdegmt images needed to portray
realistic information, for example in reflectingatistic timescales for recovery, and
not depicting complete recovery. Several participavere distracted by extraneous
details within images. The need for a consistemig@iconcept relationship was also
identified across cards.

Participants preferred concrete images, an exab@itey recovery depicted via
images of people (Appendix C).

The consensus points summarised in table 8 weceastied with the graphic
designers. The latter then amended the desigméasdcond time and produced the
final design, a sample of which is shown in apperili This includes most of the
original features, plus emphasis in font, plus aacyiand relevance in images used.
The criteria identified through the two iteratiasfshe design of the template were
then added to the original set, and this combim¢dosms the final definitive set of
criteria for use in the development of informatioaterials for people with aphasia.
These are shown in table 10.

Table 10 here



Discussion

In this study people with aphasia collaborated watbearchers to co-design a novel
set of information materials for people with aphagiom which related criteria
emerged. The materials represent the first fuligence-based user-designed
information materials and are suitable for eleatrdarmats, and individualized
versions. The criteria for use in the productiomnddrmation for people with aphasia
combine previous seminal work in this area and hfindings from this study. The
study thus contributes new evidence to supportedie provision of health
information in aphasia rehabilitation. The studyimsely in its coherence with the
World Health Organisation’s (2011) Health Litergaynciples, the UK’s NHS
Accessible Information Standard, and the growingrawess of the need for
individualised interventions.

Design and criteria

Numerous sets of guidelines exist for producingeasible information, mainly
directed at the general population, and there isiderable overlap between these
and the criteria described here for people withaaEh These include advice on
layout, language and typography (e.g. Plain Endliampaign
(http://www.plainenglish.co.uk/); medical informai leaflets guidance from Young,
Tordoff & Smith, 2017; Young, Tordoff and Smith,IX). Where criteria for aphasia
part company from these general criteria is inetkient of the modifications required,
the language required, the type and number of ismpgeple need in order to support
textual understanding, the amount of informatioagbe can process, and the need for
individualized solutions. For example, with regéwmdhe layout, Young et al. (2018)
recommend white space, headings, spacing, lin&k&raad page breaks, without
specific instructions on each. Similar findings eeported from people with aphasia
(e.g. Rose et al. 2011a), again with insufficidatity. The card system used in the
materials here represents a set of explicit laggedmmendations. By encapsulating
the space within a card, within which are heldwhgous elements (header, text,
images) which are critical to understanding, thy@ld promotes unity according to
Gestalt principles, clarifies the relationshipswesn the elements, and renders their
relationships to each other completely transpafi@ns explicit demonstration of
layout serves to elucidate a previously opaquecisgerccessible design for aphasia.

With regard to reading strategies used by peogptle aphasia, Knollman-Porter et al.
(2015) found that people with aphasia report hatangctively seek out key words,
scanning texts to find these, which necessitatasiderable cognitive resource. The
layout provided here obviates the need for thisaeattivity, arguably decreasing the
cognitive burden involved in gathering meaning fraxt, and thereby easing
engagement with and understanding of text.

Language for aphasia

The language criteria described in this study aseendetailed and intricate than those
provided in previous aphasia studies, or in gensvataphasic guidelines. General
guidelines refer to e.g. ‘user-friendly languageid ‘short sentences’ (Young et al.
(2018: 198), and the Plain English Campaign recong®@o jargon, and active not
passive verbs. Previous studies of accessiblent#gton have not defined what is



meant by terms such as simple language, apartreoommending Reading Grades
from Flesch-Kincaid values. To our knowledge theedia for lexical, syntactic, and
repeated lexical and syntactic terms thereby hamg®riming have not been
integrated into aphasia accessible materials before

Participants responded positively to the languagent, and to the repetition of
content across the materials, and did not recomraeyp@hanges. By using one short
sentence our materials provide the person withsiplveith maximal opportunity to
process the written content. What remains to be se@hether access to information
i.e. comprehension of the content is indeed fatdd by using written content at this
language level. By repeating lexical content ingtebusing proforms such as
pronouns, meaning is again more accessible (seknkaroPorter et al., 2015
regarding function words).

As noted in the introduction, not all people withhasia show the same effects of
psycholinguistic variables, or difficulties withpigular syntactic structures, (e.g.
reverse frequency effects were reported by Margtall., 2001). Assessment of
reading comprehension could feasibly include idimation of critical variables,
which would enable individualized language contertie developed in future
electronic versions of the materials.

| mages

Some of the findings in this study concerning ingageho those previously reported.
Previous studies have found that people with aple®ow a preference for the
inclusion of images to support meaning (e.g. Ros¢. £2011a) and this was the case
here as well. Studies have also found little agez@megarding the type of image to
include (e.g. Rose et al., 2011b), with peopleeareig either line drawings or
photographs, and that was so here.

The novel findings concerning images which thiglgtprovide us with much more
detail about the particular properties people \ajhasia require in the images used,
and the specific ways in which images should belsoad with text.

The participants generated novel insights intatypes of images and image-text
relationships. Participants reported high clarityn@aning when the image conveyed
the concept unambiguously, and when the same invageised consistently to depict
a given concept. Difficulties with processing theaning of images is not a hallmark
of aphasia, although many people with aphasia makesan picture association
tasks such as Pyramids and Palm Trees (Howard t&rBanh, 1992). One recent
account proposes that people with aphasia maymqresth difficulties in semantic
control (e.g. Noonan, Jefferies, Corbett & LambaipR, 2010). This could manifest
itself in the kind of rigid processing that was fdumere, with some participants
unable to accept slight anomalies in text-imagati@hships. These hypothesized
difficulties with semantic control would account the need for complete
consistency, and complete accuracy and coherendegtated difficulties in coping
with extraneous details in images.

Image acceptability was valued, in terms of theusaty of the images in portraying
facts, and the emotional valence. Participantsteglastrongly to two images in
particular, one showing recovery over six montinsl ane showing perfect recovery



of language. Participants agreed that informatieeds to depict the facts accurately,
and not give false or unrealistic information. Tladgo agreed that the messages
portrayed about aphasia need to be positive andda@eople with hope. The issue
of hope has been investigated by Bright, Kayes, MuoCand McPherson (2013) who
found that this construct was significant for peoiol terms of coping with aphasia
and the future. Ensuring that information providdsalance, being realistic but not
fatalistic, appears to be central here.

GG expressed an individual preference for image, gupuiring the images to depict
him and his experience directly. This is similathe findings of McKelvey et al.
(2010) who used contextualized relevant imagesofqgraphs of people and places
known to the participant, and those of Knollmant®omBrown, Hux, et al. (2016)
where PWA preferred high context images to supggading. Again, the
individualised version would be possible to achiesd electronic formats.

Typography

Some previous studies have focused on larger foes sis facilitators (e.g. Rose et
al., 2003; Brennan et al., 2005; Rose et al., 2Dwitaout always clarifying exactly
how large (see Rose et al. 2012 for an exceptiog! (2015) notes this lack of
clarity in her study of word recognition in text BYVA, concluding that context will
determine size. The participants in our study regabno ‘correct’ font size, and that
the context is critical and should ensure wordsvesible and clear, but not so large
that visual parsing becomes arduous. With regagaiphasis of keywords Rose et al.
(2011a: 341) reported comments from participants wanted emphasis in the text
but no details regarding how. The finding here pfeference for words that stand
out by being larger and in bold provides some glda this issue.

Amount of information

Participants preferred to be faced with a limitetbant of information, and their
comments regarding memory and attention deficifsaicting on reading and
retaining information explain this. Many healthanhation leaflets and websites
include large amounts of information, with complayouts involving columns of text
and images. Even materials formatted for aphasladeanuch more information
than one of the cards shown here. This importawlidg has implications for the way
in which information is presented by healthcarevises, with alternatives to the
standard sized paper-based leaflets needing torimdered. An app with swipe-
through ‘cards’ depicting one proposition at a time logical order is one such
solution which would enable people to access ashrmiormation as they are able to
process.

Collaborative iterative design

Studies using co-design methods have been repoitiedhealth service users (e.g.
Scheltema, Reay & Piper, 2018), complex commurooatieeds (e.g. Owens, 2006),
dementia (e.g. Orpwood et al., 2010), and aphasip Galliers et al., 2012). The
importance of end-user involvement in design isapsalated in Scheltema et al's
(2018) study of co-design of medical illustratiombey found that lay-users of health



services preferred more complex images than dilthpeofessionals, who favoured
simplicity. These findings clearly highlight theetefor users to be designers.

The participants in this study contributed reatlilyhe design process, and the
outcomes are evidence that, even with severe appasple can make their views
clear. For these purposes the communication parfoened an essential part of the
process. This type of research is therefore labtensive, and necessitates skilled
practice which is only achievable with sufficierdihing.

Electronic individualized formats

The materials were specifically designed to endise translation into electronic
formats if required. Dietz et al. (2014: 314) rejpmr the positive impact of electronic
media on AAC use by PWA, and similar impact carabgcipated with electronic
forms of information. The other advantage to etwutr systems is that individualized
formats with personally relevant data are posdiole a standard template. This
would enable layout, language, images and fontetadapted to suit individual
processing requirements, in line with the paradigmrecision medicine, which
involves ‘prevention and treatment strategies thlat individual variability into
account’ (Collins & Varmus, 2015: 793). People watthasia have shown improved
linguistic performance in the context of personaflievant materials (e.g. Wallace &
Canter, 1985; McKelvey et al., 2010) and have esqed a preference for these
(McKelvey et al., 2010). This is particularly thase with those with severe aphasia.
In the field of AAC this approach is increasinglsed (e.g. Dietz et al. 2014; Wallace
& Hux, 2014), but to our knowledge there are nosgpmviding health information
for people with aphasia and no facility for indivadunformation systems.

Limitations of this study

The study included 14 participants with aphasiag wthilst representing extremes in
terms of processing of language, constitute a ssaaftiple. Evidence concerning
factors identified here should be explored withidewrange of people, as different
demographic groups might experience informatiofed#tly. The method of
collecting data also warrants some consideratite. dyad discussions ensured that
the participants were primed by the time they exdtgroup discussions. Some of the
data from those dyads may have been lost howewbrsadepended somewhat on the
communication partner, in particular for peoplehnsevere aphasia. The use of
consensus groups in aphasia is relatively uncomarwhmethods need to be
developed to ensure that all participants are cantéh all outcomes. There is a risk
of people not providing their view to counter aguanent because of the stress
involved.

Clinical implications

The above novel findings add to our understandirthebest methods to use to
convey information about aphasia to people with ajghd he data add to the existing
knowledge base, identifying further characteristitiayout, language, images,
typography, and amount of information, that arécal to engaging the person and
enabling their understanding, which can be usetbt@lop better information
materials for people. The findings regarding déferes across participants indicate



that assessment of visual and language processorg@the introduction of
particular formats for information is needed, ahnat individual preferences need to
be addressed in making materials for people.

Futuredirections

Early investigations into accessible materials sotmidentify a consensus for
preferred format, and from this to derive guidedimad checklists. These have met
with some success, with healthcare staff more aofitee need for modified
materials, and some knowledge of how to modify.tBeople with aphasia continue
however to report a lack of access to informatsmnmore evidence is needed
regarding individual preferences. The degree talvthie modifications
recommended here aid comprehension of written abniseds examining. More
people with severe aphasia need to be involvedisrésearch, and different
methodologies are needed to explore the potemtiatisns. With electronic media
there is the possibility of tailoring materialssioit individuals, which would ensure
that people with aphasia have the maximum chanopefing the door to the
knowledge which others take for granted.
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Table 1 Background details of participants

Group Initials Gender Age Timepost Aphasiatype
onset in
years

1 EC Male 68 6 Broca’s

1 BT Male 77 9 Broca's

1 RW Male 66 11 Broca’'s

1 ™ Female 75 6 Broca’s

1 GG Male 65 13 Global

2 RP Male 58 5 Anomia

2 SE Male 67 1 Transcortical Motor

2 NH Male 68 4 Anomia

2 0Ss Female 67 4 Wernicke’s

2 JB Female 80 3 Transcortical

Sensory

3 SG Female 71 5 Broca's

3 MM Female 82 15 Broca’s

3 MH Female 76 11 Global

3 MB Female 80 10 Wernicke’s




Table 2. A

hasia assessment data (- = unablecimptt

* = missing data)

Test | CAT7 |CAT9 CAT8 |CAT10 |PALPAS51 | PALPA 51 | CAT 17 | CAT 12 CAT 14 CAT 20 | CAT 23
name | Spoken | Spoken | Written | Written | Word Word Naming | Repetition | Repetition | Reading | Reading
word Sentence | Word Sentence | semantic | semantic | objects | words nonwords | words nonwords
comp. Comp. Comp. | Comp. association | association aloud
(written) (written)
High L ow
I mag. I mag.
n 30 32 30 32 15 15 48 32 10 48 10
Values for normative data:
Mean | 0.97 0.94 0.99 0.93 0.90 0.82 0.97 0.99 0.92 0.99 0.94
SD 0.046 0.061 0.027 0.084 0.094 0.149 0.035 0.021 0.160 0.022 0.120
Range| 0.83 - | 0.81 - 090- |0.75- 0.87—- |0.94- 0.40 - 092- 10.60 -
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
EC 0.97 1.00 1.00 0.94 0.87 0.80 0.96 0.88 0.20 30.7 | 0.20
BT 1.00 0.91 1.00 0.94 0.87 0.73 1.00 0.94 0.40 80.9 | 1.00
RW 1.00 0.84 1.00 0.63 0.80 0.27 0.92 1.00 0.70 80.8 | 0.20
™ 0.93 0.63 0.93 * 0.40 0.15 0.29 0.63 0.40 0.65 | 0.40
GG 0.43 0.00 0.23 0.06 0.00 0.00 - - - - -
RP 0.90 0.94 1.00 0.81 0.93 0.87 0.88 1.00 0.80 94 0. | 1.00
SE 0.93 0.94 0.87 0.88 0.67 0.46 0.98 0.94 1.00 01.00.80
NH 1.00 0.81 0.97 * 0.87 0.60 0.79 0.88 0.80 0.96 | .600
0S 0.73 0.88 0.90 0.78 0.47 0.47 0.92 0.38 0.40 92 0. | 0.60
JB 0.90 0.75 0.87 0.75 0.73 0.60 0.67 0.94 0.80 20.9 | 0.20
SG 0.93 0.81 1.00 0.81 0.53 0.40 0.88 0.75 1.00 3 0.8 | 0.60
MM | 0.93 0.66 1.00 0.66 0.80 0.46 0.46 0.38 0.00 460 0.00
MH 0.63 0.06 0.30 0.34 0.33 0.47 0.38 0.84 0.70 30.2 | 0.70
MB 0.47 0.31 - - - - - 0.09 - - -




Table 3. Reading comprehension z-scores

CAT 8 Writtenword to  CAT 10 Written sentence PALPA 51 Word PALPA 51 Word
picture matching comprehension semantic association —  semantic association —
high imageability low imageability

Impaired single word comprehension (CAT 8 score):

MB - - - -

GG -28.15 -10.36 -9.57 -5.50

MH -25.56 -7.02 -6.06 -2.35

SE -4.44 -0.60 -2.45 -2.42

JB -4.44 -2.14 -1.81 -1.48

0OS -3.33 -1.79 -4.57 -2.35

™ -2.22 * -5.32 -4.50

Intact single word comprehension (CAT 8 score):

NH -0.74 * -0.32 -1.48

RW 0.37 -3.57 -1.06 -3.69

MM 0.37 -3.21 -1.06 -2.42

RP 0.37 -1.43 0.32 0.34

SG 0.37 -1.43 -3.94 -2.82

EC 0.37 0.12 -0.32 -0.13

BT 0.37 0.12 -0.32 -0.60

- task not completed. *missing data. Participangssplit into two groups based on CAT 8 Written eviay picture matching scores. Participants
are sorted within the two groups by CAT 10 Writeamtence comprehension scores. MB could not attanyptasks. TM and NH’s data for
CAT 10 is missing. Bold scores are those outsidentirmal range. There is no normal range datdh#BoPALPA assessment, and z-scores of -3
or greater are taken as outside norms.



Table 4. Criteria used in the prototype template

L ayout of content:

White space measuring 170mm by 110mm produceddigidual easy to hold
cards

White background to the overall space

Coloured banner heading in white font on a colodr&ckground, top left of the
space, providing superordinate category for thcept

One sentence to convey the specific concept

Sentence printed below the banner, aligned toette |

Sentence printed in black font on white background

Consistent colour in headings and images, for quisosithin a topic

Below and to right of the sentence one or two cophwtographs or line drawings
depicting the concept in the sentence

L anguage:

Banner headings to consist of single words or ghtaréses such as Aphasia
Keywords: frequently occurring, early acquired,hig imageability, and short in
length

Content words replace proforms such as pronounsengessible

Sentences are short and in canonical forms

Lexical terms and syntactic structures repeateosaarards where possible
Flesch-Kincaid readability software -> Reading G&stb ensure all sentences of
Grade 5 or lower

I mages:

Each sentence accompanied by one or two imagestishgpits core meaning
Photographs selected by the designers from profesisphoto libraries
Line-drawings produced from photographs by thegtesis

Line-drawings to include colour, matching the bartreckground

Typography:

The banner heading printed in Vectora Black in 24 p
The sentences produced in Vectora Roman 14pt akbla

Content:

Content covers stroke and aphasia
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Table 5. Summary of consensus points and ratednerefes from first iteration

Factors Feedback to designers

Overall design

Adult style approved No change

Materials acceptable and pleasing No change

Consistency of overall design important No change

Colour helpful when conveying meaning clearly Include colour where this has
meaning

L ayout

Limited amount of information per card helpful  No change

Amount in card helped to focus attention No change

Language

Header phrase helpful No change

Written content acceptable No change

Images

Clarity of meaning of primary importance Ensure images convey meaning

of concept clearly
Transparency (unambiguous meaning) of imagesEnsure unambiguous images
important
Images must be coherent with text Ensure clear relationship
between text and image
One or two images should support each sentenceéNo change
Images can be coloured line drawings or colour Provide examples using both

photographs options

Typography

Largest appropriate font size helpful — relative to Implement a font size larger

page size than usual (ie font 14 or above)
but suitable for context

Too large font not helpful Implement font size appropriate
to context

Emphasis of keywords preferred through a largerApply font size 2 pt larger for

and bold font than the main font key words and use bold

Individual preferences
Image to portray the individual via their own
photographs (participant GG)
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Table 6. Frequency of ratings of images

OvyvY v 20 x xx@® Total
participants
Photo 1 5 1 5 0 14
LD 1 8 2 2 2 0 14
Photo 2 2 1 4 3 14
LD 2 6 1 3 2 2 14

LD=line drawing
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Table 7. Frequency of ratings of emphasis in font

©ovvy v 20 x xx®
Emphasis Total
style participants
Normal 12pt |0 1 0 8 5 14
Bold 12pt 3 3 4 4 0 14
L arge 18pt 4 6 2 1 1 14
Large18pt + |10 3 1 0 0 14
bold
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Table 8. Summary of consensus points from secenalibn

Factors Feedback to designers

Overall design
Card system showing related concepts approvedNo change
One concept depicted in each card approved No change

Images

Images should display positive information Use images with positive
depiction of stroke and aphasia

Images should display accurate and realistic Use images which show

information accurate information of stroke
and aphasia

Images should not contain extraneous details ~ Check images for extraneous
materialand remove
Images should depict each concept in a consisterinsure consistency in images

way displaying concepts
Abstract terms depicted in images are difficult to Use concrete termsand
decode concr ete images

Presenting information to people
The number of concepts people can cope with is Cards to continue to show one
one or two concepts at a time proposition
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Table 9. Frequency of rating of number of concegtspage

©vv v 20 x xx®
Number of Total
concepts participants
Oneconcept |9 4 0 1 0 14
Two concepts |4 3 3 4 0 14
Three 0 0 3 5 6 14
concepts

34



Table 10. Final criteria for production of matesial

Layout of content:

White space measuring 170mm by 110mm produceddigidual easy to hold

cards

White background to the overall space

Coloured banner heading in white font on colourackiground at top left of the

space conveying the superordinate category for eacbept

One sentence to convey the specific concept

One concept depicted in each card

Sentence printed below the banner and alignedtto le

Sentence printed in black font on white background

Consistent colour used in headings and images, $et of concepts

Below and to right of the sentence one or two cophwtographs or line-drawings

Colour to beincluded wherethisis meaningful for example blueto depict

physiother apy, green to depict occupational therapy (UK norms)

Language:

Banner headings to consist of single words or ghtmréses such as Aphasia

Keywords: frequently occurring, early acquired,ig imageability, and short in

length

Content words to replace proforms where possible

Sentences to be short and in canonical forms

Lexical terms and syntactic structures to be regzatross cards where possible

Flesch-Kincaid readability software derives ReadBrgdes to ensure that all

sentences of Grade 5 or lower

Images:

Each sentence accompanied by one or two imagestishgpits meaning

Photographs selected from professional photo igsar

Line-drawings produced from photographs by thegiesis

Line-drawings include colour matching the bannexkigaound

I mages used should be unambiguous

Images used should convey the meaning of the concept clearly

Oneimage should convey the sentence meaning

There should be coherence between the text and theimages

I mages should display positive infor mation

I mages should display accurate and realistic infor mation

Images should not contain extraneous details

I mages should depict each concept in a consistent way

Abstract or metaphorical extensions of meanings should not be used in images

Text:

Banner heading printed in Vectora Black in 24 pt

Sentences produced in Vectora Roman 14pt in black

Keywords produced in Vectora Roman 16pt in black and in bold

Content:

Content refer to superordinate stroke and aphasia,

Specific content to be identified and organisedinithese categories

Presenting information:

People with aphasia can process one and possibly two cards viewed together at

onetime. If two are viewed these should berelated in meaning to each other.
*New criteria identified by the participants areosm in bold
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Appendix A. Sample of the initial design of theamhation materials

thebrain 2

Your brain moves your arms and legs

©The Stroke Association. Image reproduced with grenssion of the Stroke Association
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Appendix B. Visual rating scale

©
Vv

XX
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Appendix C. Concrete imagery approved by the groups

what is aphasia 8 |

Aphasia can get better over time

©The Stroke Association. Image reproduced with trenission of the Stroke Association
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Appendix D: Sample of final template

yourbrain 2

Your brain moves your arms and legs

©The Stroke Association. Image reproduced with trenission of the Stroke Association

Amendments show an image which is coherent witlwibyels in the sentence, and bold and
large keywords
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