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1 Background

The research programme investigated problems ofrragmtation experienced by
healthcare practitioners and patients with limieecho English, and aimed to assess
whether picture-based symbols on a computer saeen paper could facilitate this
communication; as a test-case, we focused on Semh asthma.

1.1 Language barriers to healthcare

In the UK there are many people (refugees, asyleekers, and long-term
immigrants), whose command of English is not sigfitfor formal situations such as
interactions with health services (Smaje 1995). iRsim (2002) has highlighted the
need for a fuller understanding of the views of nesfugee patient groups.
Communication needs may be complex when forcedantgrhave multiple health,
cultural and linguistic needs not fully understolog existing healthcare services,
designed to cater for the needs and prioritieshef indigenous English-speaking
majority (Ong et al. 1995, Jones & Gill 1998). Laok knowledge of the host
country’s language is reported to be the singletnmportant barrier to healthcare
according to both health professionals and those kdve recently arrived (Clinton-
Davies & Fassil 1992, Free et al. 1998, Hogan 1968es & Gill 1998, Fassil 2000).
In addition cultural issues including fear of stigrfrom certain medical conditions
and perceptions that they will receive discrimiaatmisunderstanding from service
providers exacerbates the language difficultiesrfif€®000). Both providers and
users have a growing concern about inappropriaieaiton and under-utilisation of
public services. Though there are a number of @si@nd initiatives for social
inclusion and encouragement of appropriate use edltin facilities, there are
continuing difficulties with language support curtlg available.

Adequate provision of language services in healtha@nd initiatives to develop

alternative communication strategies are woefullgking and continue to exclude
many patients with limited English from appropriagalthcare (Woloshin et al. 1997,
Free & McKee 1998, Brooks et al. 2000, Hardiele2@00, Gerrish 2001, Jacobs et
al. 2001, Bischoff et al. 2003, Karliner et al02a).

The healthcare system recognises that effectivemagnication is paramount to the
success of primary healthcare consultations whish serve as a gateway to other
healthcare services, but often fails to providega@dée language assistance (Ong et al.
1995, Hornberger et al. 1996, Nazroo 1997, MagurePitceathly 2002, van
Wieringen et al. 2002). Trained professional intetgrs or community advocates may
seem to offer the best solution but in reality thesrvices are often unavailable, too
expensive or unable to cover all languages requipadticularly in emergencies
(Phelan & Parkman 1995, Jones & Gill 1998, Montgon&900, von Kaehne 2002).



Untrained bilingual staff are often enlisted tophelt at short notice, or an expensive
24-hour telephone interpreting service may be asrks requiring hands-free

equipment. Expenditure by health services on ingtgion and translation is of

growing media concern. Without any of the aboveigpés and providers just have to
“muddle through” or, as often happens, abandonctiresultation. Providers often

resort to the use of untrained family or voluntetersaact as interpreters, which can
lead to lack of impartiality, breaches of confidality and inaccurate, misleading

translations. It has also been recognised thatpteeence of an interpreter in the
sensitive and stressful situation of seeking health may inhibit interaction rather

than help (Rivadeneyra et al. 2000).

None of the above solutions involve excluded patigmoups in helping to plan
effective services. More culturally and linguistlgaappropriate initiatives, accessible
24 hours a day by all providers, urgently need & developedwith patients.
Language technology together with pictures and sysmbmay be one way of
addressing some of these problems.

1.2  Language technology and AAC as a solution

“Language technology” refers to a range of comphbtsed communication devices.
The field includes speech recognition and undedst@, text-to-speech systems,
speech synthesis and both spoken language andraesiation, among other, less
relevant, applications (Cole et al. 1997). Thieessh is part of an on-going effort to
use language technology to support practitionerepatommunication in healthcare
(Somers & Lovel 2003, Somers et al. 2004, Some@6RPAAC (Augmentative and
Alternative Communication) is concerned with promg@t communicative
competence with individuals whose expressive oepgee abilities are impaired,
work being usually targeted at “disabled” users wiawe a congenital or acquired
disorder (Glennen & DeCoste 1997, Beukelman & Mieri998). This research
programme was triggered by the idea that the neeg@atients with limited English
may be in some way similar to those of people wdammunication impairments, and
that the efforts to address the needs of the lategy be of relevance to the former
who are, in a sense “disabled” by their lack of lighg a further example of using
technology designed for the disabled with non-deshbpeople (Newell 1990,
lwabuchi et al. 2000, Johnson 2004, Somers 2004).

In this research programme, we focussed in paatcah the use of pictures and
symbols, notably as found in AAC, where their uses been widely studied and
systematised, often with the support of technol@dsicDonald 1998).

2 Objectives

The first aim of the study was the identificatitimough focus groups and interviews,
of specific communication difficulties for patienend GPs/asthma nurses when
Somali patients seek care for adult asthma.

Based on these findings, the second aim was tosiigpate the appropriateness of
symbol-based approaches to communication betweethbare providers and

patients with limited English. First we establishealv accurately different types of
existing symbols relating to healthcare are intetigt, and attitudes towards
communicating with the aid of such symbols. We teehabout designing culturally

and linguistically appropriate symbol sets: we fodar example that some standard
symbols, having been designed for repeated use eopl@ perhaps after some
training, were less transparent to lay users (dusystematic use of arrows, some



colours, and relative size of symbol). We also wdnto assess what type of
technology was most appropriate for communicatiwe: considered using a paper-
based version, and two computer-based systemyroaestandard PC, the other on a
specially adapted laptop with a stylus-driven teackeen interface. In fact, as a result
of initial pilots, we quickly abandoned the papesséd alternative, and, additionally,
augmented the two alternative computer-based sgsteuith digitised Somali
recordings of the questions and responses.

The third aim of the research was to test the megalevices with real patients and
practitioners to investigate the extent to whichmowunication is facilitated. For

ethical reasons, the asthma consultations wereadlyeset up simulations, not part of
the patients’ actual treatment, although all theatignts” were genuine asthma
sufferers with limited English-language skills, atie “practitioners” were GPs and
asthma nurses who had experienced language-bdiffieulties in consultations.

3 Methods and Results

We first gathered communication experiences andcams; through focus groups
with the target patient group (Somalis with asthemapmmunity prioritised concern)
and via individual interviews with healthcare pmeis. We then designed and
piloted, in collaboration with the GPs, asthma earand Somali patients, a range of
symbol-based communication systems for asthma tatisas. Finally, we evaluated
the systems in a series of simulated consultations.

3.1  Focus groups/Individual interviews

A participatory approach using mainly qualitativatal collection methods was
adopted, providing the opportunity for participaftsm the Somali community to
work with the research team. Focus groups are considetael tloe most appropriate
form of eliciting attitudes and experiences, patady from minority ethnic groups,
who would otherwise not have the opportunity tocdss the most important issues
for them, in their own words and language (Kitzing895, Gibbs 1997, Elam et al.
2001, Huer & Saenz 2002). Gaining the perspectivgpaiential users plays an
important role in socially validating the reseaprbcess by ensuring the methods and
goals are relevant and acceptable to potentiasuSahlosser 1999). Further details
are provided in Appendix 1.1-3.

3.1.1 Methods

Twenty-one adult Somalis of both sexes, age 25wébde recruited with individual

consent from within the Somali community using msige snowball sampling

through privileged access by the project's Somakearcher. Participants were
Somalia-born Somali speakers with self-reporteditéich or no English, and

experience of living with asthma/respiratory prabgesince arriving in the UK. Four
gender-specific Somali focus groups (2 men, 2 wqreanh group 3—7 people) were
successfully conducted using a topic guide basedhennine core information

components of adult asthma knowledge (Caress €08R) attached to Kleinman’s
(1988) three main issues identified to help a healte provider deliver appropriate
care (see also Fadiman 1997:260f): Naming and resiog the problem; what is at
stake for the patient; what is expected from trestthThe work was situated within

theoretical frameworks for the healthcare consoltafocusing on gathering data
from the patient viewpoint, and also within models health-seeking behaviour
(Mackian et al. 2004). (See Appendix 1.3 for furtdetails).



Thirty-one clinicians (16 nurses; 15 GPs) weretewito participate in the study from
12 different practices or clinics known to serve omali community across Central
Manchester PCT. From these, 14 were recruited (Zesuand 7 GPs). For practical
reasons, providers were interviewed individually.

3.1.2 Results

Analysis using the Framework methodology (BrymaB@&gess 1994, Pannbacker &
Middleton 1994) provided information on five majmpics highly valuable beyond
the development of the prototype communication(sé@ Appendix 1.4).

Somalis use either the borrowed tesmsmaor words describing the main symptoms
to refer to the disease. The main effects on théema include anxiety,
insomnia/tiredness, weakness, discomfort, angelycteon of life expectations and
ambitions and avoidance of certain activities. et tends to be sought (only)
when asthma is acute and serious or medicationsuyror when more information is
needed on how to take the medications properly.

The main communication challenges found are inaiiffy describing the problem of
asthma, its symptoms and expressing anxietieqydenstanding during a consultation
(particularly about medications); and, because h&f tommunication difficulties,
especially at Reception, reluctance to attendadinnless medication is needed.

The main strategies used to cope with communicadiifiiculties include use of
interpreters when available, whether trained, seeamed (link-workers) or untrained
(notably family members). Otherwise patients usstige and mime, whatever
English words are known, and take written notesétmbe translated.

Transcriptions of the audio-recorded interviews hwhealthcare providers were
similarly analysed using the Framework approach.

The interviews with healthcare providers identifigdiree main barriers to
communication, namely linguistic, as a conseque&ifdienited knowledge and beliefs
about the condition, and due to logistical factargely beyond the control of patients
or clinicians. Linguistic problems hamper both igditon and imparting of

information, which most practitioners described ‘ampossible” without an

interpreter. Providers identified various strategit®o overcome these barriers,
including adapting their English to the patiengsél, using repetition, speaking other
languages, or just guessing what patients meane Neport a useable level of
knowledge of Somali (i.e. beyond words likes and no). Non-verbal strategies
involve gesture, demonstration (eg wheezing), anérpretation of body-language.
Aids used include diagrams, clinical models anddiaed leaflets, where available.

Family and friends, bilingual staff, or trained Kinvorkers are frequently used as
interpreters. Use of interpreters (including byepdlone) must be booked, is
expensive, and increases the time the consultéikes. Untrained interpreters are
often unreliable and/or inappropriate.

See Appendix 1.5 for more details.

3.2  Assessing the suitability of symbols and devices

An important part of the research was the desighamsessment of suitable symbols,
and method of use (paper-based or computer-basedjeliminary series of pilot
experiments tested the basic set-up, while a nimetgh set of symbol assessments
tested the suitability of the symbols themselves.



3.2.1 Pilot tests of the basic set-up

An initial test compared the effectiveness of thddéerent communication devices
for answering a set of questions with literate altiterate Somalis. Our initial
proposal was a comparative evaluation of two madeymbol-based communication
device — one on paper, the other on a computertk avicontrol group attempting
communication with no support. In preparation fusttwo different computer-based
devices were developed: one on an ordinary laptesmguthe mousepad for
navigation, the other on a tablet PC using a styli®e assessment in each case
involved use of the device to ask a set of questinrSomali which participants had
to answer using the device. Each task was timedsaarkd for level of correctness;
feedback was gained from Somalis; and experimerdbservations were noted.

3.2.2 Methods

Twenty native Somali-speakers, age 17-75, wereuitedr again using purposive
snowball sampling within Manchester's Somali comitunTen (5 male, 5 female)
were literate in Somali and were English speakirs;second 10 (all female) were
illiterate and unable to speak English. All had-seported normal hearing and vision
and were unfamiliar with the communication methodader investigation.
Participants were set the task of answering teremrgémuestions regarding daily or
common tasks using one of the devices. The questiehich yielded a closed set of
responses, and the set of possible responses, twarglated into Somali.The
guestions were varied so as to elicit differenteymf responses: two required a
yes/no answer, others related to times of the d@gonods and frequencies.

One paper-based method and two computer-basededewih digitised Somali
speech were used. All used the same set of Pi€anmnemunication Symbols (PCS)
symbols (Johnson n.d.), as used in AAC and literaggport. The paper-based
method was presented as a communication book witturaber of pictographic
symbols and word labels in Somali and English pdntinderneath; each question
occupied one page of the book. Both computer-bagsi@ms presented symbol grids
using theClicker 4 software' With the computer-based devices, the question was
spoken (in digitised Somali speech) when the scife@sh appeared and could be
replayed at any time by the participant. The pdesdnswers could be heard in
Somali by clicking on the symbols. Eventually, ttesired answer is selected and the
next question processed.

The 20Somalis were tested individually. The Somali reslkear conducted all tests in
Somali. Each session was video-recorded for latesewvational analysis. Each
participant answered one of the sets of ten questwith each of the three
communication methods; the question sets were rarsgal in order and across the
communication methods. In answering the questi@msgpants were encouraged to
vocalise their answers so they could be checkethstgdne symbol they selected to
determine correctness. Times for the experimentse weted and feedback was
gained through interview immediately after each tes

3.2.3 Results

Using the paper-based device, 80% of the illitepatdicipants demonstrated verbal-
to-symbol disagreement on two or three of the goest(i.e. the verbalised answer
was different to the symbol they selected). No serchrs were made on either of the
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computerised devices with Somali speech output. a@erage, participants were
quickest completing the tasks using the tablet A& second quickest method was
the paper booklet. The longest method was the papllibterate participants on
average took more than twice as long to completaabks using each device.

85% of all participants preferred the computeriskxVices, split almost equally
between tablet (45%) and laptop (40%), the remgidib% (literate only) preferring
the paper-based solution. Although the paper-basstiod was reported as easiest to
use, it was preferred only where participants weargamiliar with computers.
llliterate participants found it hardest to use.eTBymbols were not equally
understandable (see below). The tablet and PClesttitheir pros and cons: using the
stylus was easier for literate participants, aredfkbxibility of positioning of the tablet
was appreciated. All illiterate participants salteyt needed the speech output to
support the meaning of the symbols and most ofitbate participants said it gave
them more confidence that they were selecting tineect answer.

The results clearly demonstrated that the accdjyabi the approach was good, and
that Somalis preferred the computerised devicesh vBbmali speech output.
Observations showed that more frequent explanaticer® needed for participants
less familiar with computers, indicating that tiagp is an important element of
acceptability. The overwhelming importance of tipeech output available with the
computer-based methods led us to eliminate thergegsed device from further
testing.

3.2.4 Symbol assessments

Symbol assessments have been conducted to detehmwmedifferent individuals
interpret different symbol sets in order to sekb&t most appropriate type to meet a
user's communication needs and abilities (MussaewRiRuscello 1984, Yovetich &
Young 1988, Mirenda & Locke 1989, Bloomberg et &P90). Early studies
demonstrated that iconic/transparent symbols asy @¢a learn, minimising the
cognitive load required and are thus recommendednéw and illiterate users
(Mizuko 1987, Lloyd et al. 1997, MacDonald 1998)oid recently, researchers have
started assessing the impact of different cultuadl linguistic backgrounds on
symbol perception (Nakamura et al. 1998, Huer 262pt & Alant 2003).

Standardised symbol assessment methodologies leaveused for several decades in
AAC research, in pharmaceutical research, and blipgafety pictogram research.
The iconicity of pictographic symbols (the relatship perceived between a symbol
and its meaning) has been the focus of many oktkeglies. A number of different
methods have been devised for testing the apptepgas of pictographic symbols
for certain groups, includinganslucency (How appropriate is a proposed symbol for
a suggested meaning?) (Bloomberg et al. 199@ssability (Can subjects guess the
intended meaning of a symbol?) (Hanson & Hartze®261Dowse & Ehlers 2001,
2003), andconicity (How distinctive are the symbols?) (Haupt & Al&@03). For
further background and details, see Appendix II.

Method Thirty-four Somali speakers, age 20-69, and 3@liElmspeaking nursing

students, age 18-53, all unfamiliar with the picapdic symbols tested, were
recruited purposively as healthy volunteers. Testsd a selection of 41 symbols
representing non-technical words taken from two ro@ntially available symbol sets
(PCS and Widgit Rebus (WR)well known in the field of AAC, which previous

2 Mayer-Johnson LLC, Solana Beach, CA; Widgit Sofey&Cambidge UK.



studies (Musselwhite & Ruscello 1984, Mizuko 19Bfizuko & Reichle 1989) have
indicated to be the most translucent and transpasérsymbol sets tested with
different populations and therefore considered é¢athie easiest to learn for new or
illiterate users. The same symbol/word corpus usedrlier studies by Bloomberg et
al. (1990) and Huer (2000) was used. The wordsashospresent nouns, verbs and
adjectives, and were divided into four classes @liog to their expected difficulty.
The order of presentation of the words was randediwithin classes, and was
different for every participant, but the classegeavpresented in ascending order of
difficulty. Intra-subject reliability was assessbg repeating four of the 41 words
chosen at random. Translations of word labels 8amali were done independently
by three translators, who then ironed out discrejgsnand agreed where alternative
translations were equally acceptable as correctenss

In a first set of sessions participants were rafg@ssigned to either the translucency
or the guessability tests and were given two qaesaires, containing 45 PCS or WR
symbols. Some months later, iconicity tests wereedwith five English and five
Somali participants, who were randomly assignedosysifrom either set.

Results Mean intra-subject reliabilitjor the translucency and guessability tests was
83% for Somalis and 99% for English participantse Thean intra-subject reliability
across PCS and WR symbols in the guessability teats 73.5% for Somalis and
93.8% for English participant# reason for the low reliability calculations fdnet
Somali participants in both translucency and gusbBatests may be the large
number of no responses as well as literacy diffiesilencountered during the tests
(further details are given in Appendix II).

Overall this study showed that symbols were by kange usable, but that Somalis
would require additional training and the standasanbol tests required some
modification. This was undertaken as part of thet qhase of the study, reported
below.

3.3 Simulated consultations

The final stage of the research was to put intctpra the findings of the earlier
stages in a series of simulated asthma review tiatisns using the symbol-based
communication aid in one of two formats: on a Igptasing the mouse pad for
navigation, and on a tablet PC, using a stylusbdth cases th€licker 4 software

was used, as in the pilots. Some examples of sshegnare shown in Appendix I11.1.

3.3.1 Method

The aim was for clinicians to test the softwaréath its formats with a number of
patients. Although the consultations were simutaiolas was made clear to
participants), the clinicians and patients wereruiéed on the basis of previous
experience of similar consultations.

From an initial pool of 18 clinicians, six nursesdathree GPs, from three practices
across Central Manchester PCT known to serve theabaommunity, agreed to
participate. All practitioners reported they hadessed and or treated at least one
Somali patient in the last two years, most withie tast month. Two thirds of the
clinicians (five of the nurses, one of the GPs) aagecial interest in asthma.

We recruited with individual consent 26 adult Sos)adge 26—77 to participate in the
trials. Of these, 23 were female, 21 had self-rigggbvery limited English, 21 reported



no formal education at all, six could read Somatid only one English). On average,
participants had spent 9.93 years in the UK.

The software covered 69 questions grouped undetifgsa such as asthma history,
personal situation, medication, attitudes, and raathmanagement (see Appendix
[11.2). The clinician used the device to choose #meh to ask a question, which was
presented in English text on the screen but spakatigitised Somali speech once

selected. The Somali participant listened to thestjan in Somali and could then use
the system to consider the set of possible resgoagpearing on the screen before
choosing one or more responses. They could listerath response option in Somali
to check the meaning and confirm that they haccsatdiethe correct one. The meaning
of each response option was also visible to thetijpieer in English text. Once a

response had been given, the clinician then naadlglaack to the main menu to select
the next question. All simulations were video-relmt. Following the sessions,

feedback questionnaires were completed for aligpants.

3.3.2 Results

In total, 26 simulations were conducted, one pen&bparticipant: all clinicians used
both systems at least twice. Appendix IIl.2 lists tae questions, together with
possible answers, and frequency with which eachasked during the simulations. A
total of 646 question screens were presented tpdtients. Appendix 111.3 gives the
feedback questionnaire responses in more detail.

All 26 simulations were completed adequately. Nomere abandoned due to
difficulties using the system, with communicatian,due to frustration on the part of
Somalis or clinicians. In 20 of the 26 simulatioal,questions were answered by the
patients. Only 12 questions (1.9%) elicited no arsvand five of these were in a
session with a single participant who, it trangpirgpoke a different dialect of Somali.
In some cases, as is evident from the videos, #tier responded by speaking the
answer in Somali, but the clinician did not notice.

Consultations were completed within the kind ofdifimits normally expected with
English-speaking patients (10 minutes for GPs,a2iirses): GPs took betweed®
and 1367 (mean = 100), nurses between5B and 294 (mean = 134).

Satisfaction ratings indicate that the tablet wasgsred by the Somalis (92% very or
fairly satisfied with using the tablet overall: P@80very or fairly satisfied with using
the stylus on the tablet compared to 43% usindap®p and mouse pad). Clinicians
did not indicate any difference in satisfactionvien the two platforms, though they
recognised that the tablet was easier for the migti® use. With the laptop, many of
the Somalis took a very passive role, allowing ¢heician to operate the software,
and indicating their responses by nodding, pointingepeating the answer in Somali.
On the other hand, tablet users often shared {fhgssand in some cases the patient
took the initiative, requiring the clinician to mbito the next question.

Regarding the content of the communication systgmrt from 2 “don’t knows”, all
35 participants were either very or fairly satidfiith the size of the symbols and
text, and all but one (a clinician) with the rarajejuestions and responses.
Observations showed rapport and relationship mglda very important component

of the consultation for the clinicians) often f#teited by the need to share the
hardware, and shared reactions to idiosyncraciédseogystem.

Results were similarly positive on the use of teegice: ability of clinician or patient
to navigate (in 5 cases not applicable, where pitiead remained passive users), and



speed of use. A breakdown of the satisfaction gati(see Appendix 1II.3) shows

some gaps in content, e.g. questions discussingnpgitanxieties, and relationship-

building interactions. All Somalis agreed that ttevices enabled them to get further
than without an interpreter, though clinicians seédnslightly less convinced, and

while overall satisfaction was high among the Sasnalinicians were less satisfied

that the overall aim of achieving expected clinicatcomes for an initial review had

been met

3.4 Conclusions

Overall it is clear that the devices improve thespects of communication, and
completion of the session in the absence of ampreter. The more familiar stylus-
based device is evidently preferable, and whileettare limitations, notably for the
clinician to go “off script” and for the patient &k questions, rather than answer, we
feel that with some design flaws ironed out, thosld be a significant positive factor
in doctor—patient communication with patients withited English.

4  Future Research Priorities

Our results and especially reaction to our workeldvant conferences has shown that
improving communication along the pathway to he=dth is a major priority. This
research represents an innovative collaborationvdest specialists in language
technology and in primary care, and both can sebdudevelopments focussing on
their particular interests.

On the technology side, areas where improvemenssnail details of the design can
be made are identifiable, but generalising our epgn to enable similar systems for
other language groups and conditions to be cortsttus more important. A broader
perspective would be to explore the possible impadther technologies of varying
complexity on the pathway to healthcare. The dreamutomatic speech translation
involves technologies yet to be developed, buttédhiversions for specific purposes
are realistic. Computer translation of instructidms medication use to be printed on
prescriptions at the time of issue in the surgemgn obvious application.

On the primary care side, new research will buitd aur recent work developing
health-seeking behaviour theory in Pathway/Stagd<€>eterminants/Factors Models,
and also develop specific work to investigate wayiilor asthma care to the priority
information needs of people coping with this problevithin a specific cultural
milieu.



Appendix |. Notes on the focus groups and
practitioner interviews

1. Kleinman'’s framework

The framework for soliciting the patient viewpoinformation in the focus groups
was based on an eight-step framework developedléyidan (1988; see Fadiman,
1997260f).

Naming and recognising the problem
1. What do you call the problem?

What is at stake for the patient?
2. What do you think has caused the problem

3. Why do you think it started when it did?
4. What do you think the sickness does? Hoes it work?
5. How severe is the sickness? Will it haveng or a short course?

What do people expect from treatment?
6. What kind of treatment do you think fhegient should receive? What are the
most important results you hope are received flositteatment Are there are
extra ones for women?...for men?

7. What are the chief problems the sickimesscaused?
8. What do you fear most from the sickness?

2. Health seeking behaviour: theoretical frameworks

Health-seeking behaviour models are used to idertdth the process and the
utilisation of biomedical services. Models includ#entification of how beliefs,
attitudes and knowledge affect how people copdimeds and their health seeking
behaviour (Thomas et al. 2000). Health-seeking \iebha models can demonstrate
the steps along a pathway that an individual psetietake to seek help for an illness.
Key stages along the pathway can be recognisedseTlweclude the skill in
recognition of symptoms (perhaps dependent on previous exmerieand also
cultural beliefs about the illnessjeactions to the symptoms (including maybe
culturally induced fear, shame and socioecononatustrestricting treatment options
that can be accessed; and social networks avaitabpgovide support and further
information about treatmentlyse of servicescan be identified, and patterns of
coping. Determinants models of health-seeking behaviour can also be.ud¢ey
factors can influence whether and how people segk for an illness and cope with
it. A recent review in relation to health-seekirghhviour in the utilization of modern
health services in an Arab population for both anewn health problem and a
socially sensitive health problem has combined rsode develop a pathway
framework with identification of family, social, dnhealth service determinants at
each stage (Mackian et al. 2004).

3. Models of health-seeking behaviour (Mackian et ak004)

Health Belief Model
This health-seeking behaviour model is based omittfigidual’'s perception about the
impact of certain iliness, its severity and its #®equences. This is based on the beliefs
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which motivate the individuals to be concerned abibeir health, leading to the
perceived benefits of the treatment sought.

Health utilization model (Anderson Model developed in 1973)

Pre-disposing factors, enabling factors and thed meetors which can influence
health behaviour. This model is based on threefac{a) Predisposing factors, age,
gender religion, prior experience with the illne@s; Enabling factors, availability of
services, financial resources; (c) Need factongomed illness, past experience with
the illness.

The theory of planned behaviour

This pathway to care focuses on factors that leadpecific intention to act. This
model is based upon attitudes towards behaviois,dbtermined by the belief that
specific behaviour will have concrete consequencetheir illness outcome

The Four As model

This model identifies easily key potential factas barriers to treatment, these
include: (a) Availability of services, mainly geaghical distribution of health

facilities; (b) Accessibility, transport etc.; (&ffordability, health costs, economic
states of the household; (d) Acceptability, thitere to cultural acceptance of the
consumer about the health providers characterigiersder etc.

This model has been widely used by medical geogmphanthropologists and
epidemiologists who mainly emphasis distance arah@mic aspect as factors for
access to treatment

Pathway models

These models start with the recognition of the spmgs of the illness, which centre
on the path people follow until they use differéeialth (home treatment, traditional
healer, and biomedical services). This highlightsimportance of significant others.

Ethnographic decision-making models

These models attempt to predict the health-sedkégviour in order to identify key
factors relative to therapy choice. These includegerceived severity of the illness,
availability of home remedies for the illness, fiaih the effectiveness of treatment,
expense of the treatment and experience with 8lmdsch could influence the choice
of treatment.

4. Examples of Somalis’ experience of asthma

“Cannot sleep at night” “I could not sleep at night” (FRW1) or “sleepindfdiulties” was a
recurrent theme raised as a chief problem of astfiR@wWl, RCW1, RNW2, RRW?2),
particularly occurring alongside the asthma sym@@¢RKW1). Tiredness (RQW1, RKW1)
is another chief problem.

“Weakness” and limitations on activities — cannot do women’s work. A “feeling of
weakness” (RAW1, RKW1) “general weakness” (RRW2)hysical weakness” (RQW2,
RQW1) and “physical problems” (RFM1, RSW2, RCW1)revédentified. A man and a
woman (RAM1, RFW2) explained “asthma makes you beceveak”. A woman said the
“weakness (in time) leads to giving up many physeetivities” (RAW1). Many others
identified the limits imposed on physical activtias a key issue (RQW1, RFW2, RRW2,
RQW2, RAW1, RSW2, RMM1). On the one hand peoplecdbed the activity limitations
associated with the asthma itself, “it limits wiyau can do” (RAW1). “You cannot move
from place to place for hours” (RRW2J o go upstairs | (used) crawling, or sitting besau
the staircase is steep. When you have the astbmdag/not have any ability” (RSW2).
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On the other hand people spokeseff imposed avoidance Avoidance included housework
triggering the asthma (RAW1); staying at home toidasthma triggers (RAW1) and giving
up many physical activities (RAW1).

“At first | felt heaviness in my chest. When evesuffer from cold it was always a chesty
one, | used to feel dizzy, when the GP asks iftlagphma, | used to say ‘NO’. When | do any
physical activities, it always attacks my chest"2QWRS g 2.1)

“Frankly (the problems it gives are) whérforbids you everything, and gives you pain,
weakens your body, and you will not be able to warkd your power diminishes” (RCW1).

“I cannot do any work(l) think that someone is holding my ribs very tigh and | cannot
do the slightest thing. If | try to hoover my horpist see myself collapsed, so this thing
(asthma) is very bad” (RQW2).

“| feel in the first place that you asways nerves, and weakvery weak, always angry and
nerves, and cannot do women’s work or other woRQV2).

“If you carry the shopping you reach horfeling awful, like life finished out of you
(RPW2).

5. Strategies used to assist communication reported bealthcare
providers and Somalis

1. Verbal strategies
1.1. Verbal strategies used by clinicians

Individual strategies developed by the clinician: adapting their Englisiing
repetition, speaking othéanguagessuch as Ki-swabhilireferring to other
clinicians,guessingwhat patients mean.

Using a third party to interpret: family and friends, bi-lingual staff, trained
interpreters/link workers, language line

1.2. Verbal strategies used by Somalis with limite&nglish
use what Engliskvords they know
learn English at adult education classes
bring an English-speaking Somali with themaasinterpreter

2. Non verbal unaided strategies

2.1. Non-verbal unaided strategies used by cliniais
demonstration (e.g. sound of wheeze)
hand/arngesturesor mime
pointing to body parts or diagrams
paralinguisticfacial expressionseye contact, using eyes to assess body language

2.2. Non-verbal unaided strategies used by Somalis
demonstration
hand/arngesturesor mime
pointing to body parts or diagrams

3. Non verbal aided strategies

3.1. Non-verbal with aids strategies used by clini@ns
diagrams or pictures
draw things
usemodel airways or inhaler devices fdemonstrations
usecolours and numbersand verybasic written information
usetranslated information

12



give out information to b&anslated by patient’s family
3.2. Non-verbal with aids strategies used by Somali

bring in inhaler to demonstrate how they use them

family translate information when it is taken home

Appendix Il. Symbol assessments

Thetranslucencytest was originally designed by AAC researchers Bloorghet al.
(1990) for the literate English-speaking populatiorassess how closely respondents
rated the relationship between a pictographic synalmal its given word label. It
involves the naive viewer rating this relationsbip a 7-point scale. More recently,
researchers have started assessing the impactffefedi cultural and linguistic
backgrounds on symbol perception (Nakamura eto8,1Huer 2000, Haupt & Alant
2003). However, only one other AAC translucencydgtuhas assessed how
participants from a range of cultures perceivesyiabol-referent relationship. Huer
(2000) conducted this test, based on Bloomberd.'st methodology, with literate
participants from various communities. To our knedge, no assessment has been
made with a participant group with low levels ¢étacy, such as Somalis.

The guessability testinvolves the naive viewer guessing the meaning imber of
individual symbols presented to them. Responsedeawritten under each symbol
presented in a standardised booklet or given vigraad recorded by the researcher.
Recently, pharmaceutical pictogram research ha®mpeed guessability tests in an
effort to find alternative ways of conveying medioa instructions to less literate
populations (Hanson & Hartzema 1995, Dowes & EhnB@1, 2003), while the field
of public and safety information has developed gab#ity testing procedures for
pictograms, in accordance with BSI and ISO stargldiavies et al. 1998). In
addition to this, some AAC research has utilisedirailar type of test to assess
pictographic symbol perception (Yovetich & Young389 Burrell et al. 2003, Hartley
2003).

The iconicity test was developed by Haupt and Alg0Q03) to assess the iconicity
and distinctiveness of symbols in the context dleotsymbols presented on a large,
thematically-related communication grid. The waalldls for each symbol are read to
the participant who selects the symbol that thé@yktbest matches the word label.

Further details of results from symbol testing:

In general, in all the tests, the two sets of syisilBCS and Rebus) showed similar
results. Somalis rated thteanslucency of all symbols more highly than English-
speaking participants, though we noted significhfiérences in the use of the 7-point
scale by the two groups. Translucency correspotatgély to difficulty predicted by
our classification of symbols.

In theguessabilitytests, the English speakers outperform the Sontaisthe former,
scores range from 87% for the easiest category dowsiL%. For the Somalis the
range is 58% down to 10%, with the overall averég® vs. 40%. Error analysis of
individual answers identified some cases of undtrpretation (‘cutlery’ for the
symbol for ‘food’), over-interpretation (‘eat’ fobiscuit’), and description instead of
interpretation (‘thermometer’ for the symbol foold’, showing a thermometer’s low
reading).
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In the iconicity tests, English speakers again outperformed thealgmnespecially
with the Rebus symbols, though differences betwberword difficulty classes were
less marked. While the iconicity scores are goodasures of distinctiveness show
that some symbols, while correctly identified foetintended word, are also chosen

for other words: again the symbol for ‘biscuit’identified as representing ‘food’ for
example.

Appendix Ill. The simulations

1. The software

1. Tablet PC (left) and laptop PC (right) display& multiple-response option screen
for the question “Does anyone in your family haséhena?”

2. Opening screen from which clinician choosesdopiumbers in brackets indicate
the number of questions available under each topic.
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2. “Medical visit” questions, one of the 12 “asthhiatory” questions.

3. An example of a yes/no question, in this casee®exercise trigger your asthma?”
The buttons on the bottom indicating “repeat thesgion” and “back to ... menu”,
appear in this position on every screen.

15



4. An example of a multiple answer question, “I§ydgto question “Did you own any
animals?”), “what kind of animal did you own in Salla?”

5. A simulation with a GP using the laptop (left)dea nurse using the tablet (right).
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2. Questions and answers

Asthma history menu (12)
Diagnosis (2)
Family (3)
Asthma emergencies (7)
Personal and social history (12)
Employment (4)
Smoking (3)
Owning pets (4)
Serious illnesses (1)
Current status (18)
RCP in the last month (7)
RCP in the last week (7)
Trigger factors (4)
Medications (13)
Steroid tablets (5)
Inhaler devices (6)
Other medications (2)

Patients’ attitudes regarding their asthma (5)

Asthma management (9)
Seeing an asthma nurse (2)
Asthma action plans (3)
Peak flow meter use (4)

ar,
pals

Style of . .
question Freq Question Response options
Asthma history menu (12)
Diagnosis (2)
Less than a vyear ago, last ye
Time since 25 When was - your as‘thmaz,3,4,5,6,7,8,9 years ago, more than 9 ye
diagnosed? ago
Time since 17 How old were you when 1-10 years old, 11-19 years old, more tha

diagnosed with asthma?

years old

120

Family (3)

Multiple choice

Does anyone in your famil

Nobody, my mother, father, brother, sist
’/daughter, son, aunt, uncle, grandpare

16 have asthma? . .
niece, nephew, cousins
. .| Nobody, my mother, father, brother, sist
. . Does anyone in your family
Multiple choice daughter, son, aunt, uncle, grandpare
11 | have eczema? . X
niece, nephew, cousins
. .| Nobody, my mother, father, brother, sist
Multiple choice Does anyone in your fam"’/daughter son, aunt, uncle, grandpare
10 have hay fever? ’ ! ’ !

er,

nts,

er,

nts,

er,

nts,

niece, nephew, cousins
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Multiple choice

Does anyone in your famil

Nobody, my mother, father, brother, sist
’/daughter, son, aunt, uncle, grandpare

er,

nts,

16 have asthma? . .
niece, nephew, cousins
Does anvone in vour famil Nobody, my mother, father, brother, sister,
Multiple choice y y /daughter, son, aunt, uncle, grandparents,
11 | have eczema? . X
niece, nephew, cousins
Does anvone in vour famil Nobody, my mother, father, brother, sister,
Multiple choice Y y /daughter, son, aunt, uncle, grandparents,
10 have hay fever? . .
niece, nephew, cousins
Asthma emergencies (7)
Have you ever been
Yes/No 13 | admitted to hospital with Yes, No, | don’t know, | don’t understand
your asthma?
Yes/No 3 %eri you admitted IaStYes, No, I don’'t know, | don’t understand
Yes/No 8 H_ave you ever gone to AL Yes, No, | don’t know, | don’t understand
with your asthma?
Yes/No 1 }I?em;rg/ou go to AZE last Yes, No, | don't know, | don’t understand
Have you ever beep
Yes/No 2 | admitted to intensive careYes, No, | don’t know, | don't understand
with your asthma?
Did  you have any
Yes/No emergency Visits to_the GPYes, No, | don’t know, | don't understand
8 or practice nurse with your
asthma in the last year?
If you did have emergency
Numerical 5 | visits, how many did you 1, 2, 3, more than 3 visits
have?
Personal and Social History (12)
Employment (4)
Yes/No 10 | Are you working now? Yes, No, | don't knd don’t understand
I'm not working, a labourer, office work,
Multiple choice 1 What is your current job? | studying, I'm retired, housewife, I've never
worked
Yes/No 6 Have you ever worked? Yes, No, | don'twnbdon’t understand
Multiple choice What was your previous JOb6 labourer, office job, studying, housewife,
3 (if not working)? I've never worked
Smoking (3)
Yes/No 14 Have you ever smoked? Yes, No, | dordvkn don’t understand
Numerical 1 If so, how long have you Less than a year, 2-5 years, 6-10 years,|11-
smoked for? 15 years, 16-20 years, more than 20 years
Yes/No 2 Are you a current smoker? Yes,, No, occasionally, | don't know, I
don’t understand
Owning pets (4)
Yes/No 10 Do you own any pets now InYes, No, | don’t know, | don’t understand
the UK?
Multiple choice | 0 | T Yes: what type of pet db oy apnit dog, bird, fish
you own Now?
Multiple choice 10 Ha_ve you ~ ever Owneres, No, | don’t know, | don’t understand
animals in Somalia?
Multiple choice 7

If yes, what type of animal Camels, goats, cows, sheep, horses

18



| did you own in Somalia? |

Serious illnesses (1)

Multiple choice

Do you have any othe
serious illnesses?

Heart  condition, other respirato

rconditions, other long terms conditions, n

| don’t know

Current status

(18)

RCP in the last month (7)

Yes/No

11

In the last month, have yo
had difficulty sleeping
because of your asthm
symptoms (including
cough)?

u

ayes, No, | don’t know, | don’t understand

Multiple choice

11

What asthma symptom
have disturbed your sleepir
in the last month?

S

Cough, wheeze, breathlessness, c
tightness, | don't know, | don’t understang

nest
]

Yes/No

10

In the last month, have yo
had your usual asthm
symptoms during the dal
(cough, wheeze, che
tightness or breathlessness

u
a

yYes, No, | don’t know, | don’t understand
5t
?

Multiple choice

10

What asthma symptom
have affected you during th
day, in the last month?

SCough, wheeze, breathlessness, ¢
tightness, | don’t know, | don’t understang

D

nest
]

Yes/No

10

In the last month, has yol
asthma interfered with you
usual activities (e.g
housework, work, school)?

-

rYes, No, | don't know, | don’t understand

Multiple choice

Which activities has you
asthma interfered with in th
last month?

I Walking, getting dressed, carrying thing
Eusing the stairs, shopping, housewqg
sport, work, school, | don't know, | don
understand

Yes/No

Have your symptoms bee
the same in the last month?

nYes, No, | don't know, | don’t understand

RCP in the last week (7)

Yes/No

In the last week, have yo
had difficulty  sleeping
because of your asthm
symptoms (including
cough)?

u

ayes, No, | don’'t know, | don’t understand

Multiple choice

What asthma symptom
have disturbed your sleepir
in the last week?

SCough, wheeze, breathlessness, ¢
gEightness, | don't know, | don’t understang

nest
]

Yes/No

In the last week, have yo
had your wusual asthm
symptoms during the dal
(cough, wheeze, che
tightness or breathlessness

u
a

yYes, No, | don't know, | don’t understand
5t
?

Multiple choice

What asthma symptom
have affected you during th
day, in the last week?

SCough, wheeze, breathlessness, ¢
tightness, | don't know, | don’t understang

D

nest
]

Yes/No

In the last week, has yol
asthma interfered with you
usual activities (e.g

=

rYes, No, | don't know, | don’t understand
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housework, work, school)?

What activities has you

Walking, getting dressed, carrying thing
using the stairs, shopping, housewo

=

Multiple choice 4 | asthma interfered with in thesport, work, school. | don't know, | donit
last week?
understand
Yes/No 8 Have your symptoms beenYes, No, | don’t know, | don’t understand
the same in the last week?
Trigger factors (4)
Dust, pollen, animals, work infections, the
. . What do you think makesweather, sprays, colds/flu, emotions,
Multiple choice 16 . . .
your asthma worse? physical exercise, foods, bedding, smoke,
pollution, perfumes
Yes/No 11 Do you take your daily Yes, No, | don’t know, | don’t understand
treatment regularly?
Yes/No 7 Does exercise trigger yOLrYes, No, | don’t know, | don’t understand
asthma?
. . D(.) you take your reII?VerSometimeS, rarely, never, | didn't know |
Multiple choice 12 | prior to exercise (walking s :
. could, | don’t know, | don't understand
or strenuous activity?
Medications (13)
Steroid tablets (5)
Yes/No 14 Have you ever had anyYes, No, | don’t know, | don’t understand
prescribed steroid tablets?
Yes/No 9 Did you have these t"’lblem\(es, No, | don’t know, | don’t understand
last year?
. If yes, how many times Wer?Once, twice, three times, more than three
Numerical 7 | you prescribed tablets Ia:tt. ;
imes, | don’t know
year?
Yes/No 10 Are you currently taking any Yes, No, | don’t know, | don’t understand
steroid tablets?
Do ou have oul | have them Widgit Rebusitten down,| |
Multiple choice 3 Y . y have them here, | don't know, | dor't
medication with you?
understand
Inhaler devices (6)
Yes/No 19 Are you using any InhalersYes, No, | don’t know, | don’t understand
at the moment?
Numerical 18 How many _mhalers are you1, 2, 3, more than 3, | don’t know
currently using?
Multiple choice 22 What colours are your Blue, _brown, purple, white, orange, red,
inhalers? turquoise
What shapes are 0lurStandard inhaler, Accuhaler, Turbohaler,
Multiple choice 15 | . P Yol one of these, | don't know, | donft
inhalers?
understand
Yes/No 19 Do you have a spacer? Yes, No, | doréinkri don’t understand
ves/No 15 Do you have your inhalersYes | have it here, no, | have it written
with you? down, , | don’t know, | don’t understand
Other medications (2)
Do you take any other
Yes/No 6 | medications (e.g. tablets)Yes, No, | don't know, | don’t understand
regularly for your asthma?
ves/No 5 Do you have  your Yes | have it here, no, | have it written

down, | don’t know, | don’t understand

medication with you?
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Patients’ attitudes regarding their asthma (5)

. : Do you think your asthma is Get better, get worse, stay the same, | dpn't
Multiple choice 16 . ;
going to? know, | don’t understand
Morning, evening, cold weather, damp
Multiple choice 16 When does your aSthmaweather, hot weather, humid weather, when
affect you most? . , ,
emotional, | don't know, | don’t understand
Limits physical activity, unable to sleep,
. . In what way does your
Multiple choice 20 causes worry, causes upset, does not affect
asthma affect you most? , ,
me much, | don’t know, | don’t understand
Some people have a conceriYes about weight gain, other side effegts,
Multiple choice 15 | about steroid tablets. Dpgeneral anxiety, No, | don’t know, | dont
you? understand
Multiple choice 10 How do you feel about your Happy, unhappy, | don't know, | donft
asthma treatment? understand
Asthma management (9)
Seeing an asthma nurse (2)
Have you ever seen dn
Yes/No 24 | asthma nurse to discuss yguies, No, | don't know, | don’t understand
asthma treatment?
If yes, how many times haveNever, once, twice, three times, more than
Frequency 6 | you seen a nurse to discusthree times, | don't know, | don’t
your asthma? understand
Asthma action plans (3)
Have you ever been given|ares, No, | don’'t know what that is, | don't
Yes/No 6 . .
written asthma action plan?| understand
How often have you needEdNever, once, twice, three times, more than
to adjust your treatment X X )
Frequency 1 . three times, | don't know, | don't
according to your asthma
. . understand
action plan in the last year?
How often have you needed
to adjust your treatmentNever, once, twice, three times, more than
Frequency 0 | according to your asthmathree times, | don't know, | don’t
action plan in the lastunderstand
month?
Peak flow meter use (4)
ves/No 17 Do you have a peak flowYes, No, | don’'t know what that is, | donft
meter? understand
If you have a peak flow
Yes/No 4 meter, do you use itYes, No, |don’t know, | don't understand
regularly?
Yes/No 5 Do you keep a r(_ecord cers, No, | don’t know, | don’t understand
your peak flow readings?
Yes/No 1 Sguzou have this record WIt1Yes, No, | don’t know, | don't understand
TOTAL 646
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3. A selection of results from the feedback questmaires

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

O% T T T T T T T

ON/A

@ Don't know

B Very dissatisfied
O Fairly dissatisfied
O Neither

| Fairly satisfied

@ Very satisfied

1. Satisfaction ratings for patients (P) and clams (C) using laptop vs. tablet, and
mousepad vs. stylus. The 50% “N/A” for laptop (P)damousepad (P) represents

“passive patients” (see text).

@ Don’t know

m Very dissatisfied
O Fairly dissatisfied
O Neither

m Fairly satisfied

o Very satisfied

Q O Q@ O @ O @
A% AQ AQ AQ o o &£
SV v v v RO &
& O S e N N & N
O O A S & & & N
I @ @ N N & &
S S & & &
g & g &
& & & &

2. Satisfaction ratings for size of symbol and teahd range of questions and

responses, in each case for patients (P) andials¢C).
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100% -

90% +
80% -
70% +
On/a
04 -
60% @ Don't know
50% + m Very dissatisfied
40% - O Fairly dissatisfied
30% - O Neither
20% ~ | Fairly satisfied
10% - O Very satisfied
O% T T T T T T
D, A, ,
4{9u%b~ & O@ O@ %@ %@
%. % %, %, %, %, S
o 6,6, 6, %, "
I T ST
», 0 BG

3. Satisfaction ratings of clinicians (C) and pat$P) for usability of the devices:
navigability of the software, patient’s abilityjrakian’s ability, and speed.

C achieve outcome

P satisifed with review

better than without interp (C) |

better than without interp (P) |

build relationship (C) |

build relationship (P) |

C elicit P's worries

P explain worries

make self understood (C) ]

make self understood (P) |

C elicitinformation

P answer C's question

C understand P's repsonse

P understand C's question |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

‘EI Very satisfied m Fairly satisfied 0 Neither 0 Fairly dissatisfied m Very dissatisfied @ Don't know

4. Satisfaction ratings regarding various aspect®mmunication.
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30
25 @
Q9® %
20 ® ® X nurse
@ +GP
C .
€ literate
— 15 o ® .
g > BE g2 + illterate
= 4@—@)—&3 [ O laptop
w0 $) X
EIE@ A O tablet
5
0

5. Time taken for each of the 26 consultationswshg practitioner (nurse vs GP),
patient literacy and device (laptop vs tablet).

Criterion Range Average
nurse 7’59 25'14 15’32
GP 6'46 13’57 9'54
literate patient 7’59 13’15 1020
illiterate patient 6'46 25'14 15’23
laptop 7'59 25'14 14’57
tablet 6'46 23'25 12’56
ALL 6'46 25'14 14’01

6. Range and average time taken, by criterion.
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Appendix IV. Related publications

Journal publications

Johnson MJ (2004) What can we learn from drawinglfes between people who
use AAC and people whose first language is not iEnglCommunication
Matters 18.2, 15-17.

Johnson MJ, Evans DG, Mohamed Z, Caress AL (in sprés pilot study to
investigate alternative communication strategieprovider-patient interaction
with Somali refugees. To appearinformatics in Primary Care

Conference presentations

Johnson M (2003) Non-disabled Somali-speaking pttiwith limited or no English:
A potential AAC user groupZommunication Matters, CM2003 National
SymposiumLancaster University, p. 19.

Johnson M, Mohamed Z, Somers H, Caress A, LoveR2®03) Communication for
adult asthma patients with limited or no EnglislanC@anguage technologies help
in primary care clinical consultationd?an Manchester R & D Conference
Manchester Royal Infirmary.

Johnson MJ, Mohamed Z, Lovel H, Somers H (2004}ographic Symbols and
Digitised speech: a new approach to facilitatingnownication with non-
English speaking patientEACH International Conference on Communication
in Healthcare Bruges, P04.02.

Johnson MJ, Mohamed Z, Somers H, Lovel H (2004)|€C¢uon-disabled) Somali
speakers with limited English benefit from AAE#st Regional African AAC
Conference 2004, Issues in Disability: Unheard §allohannesburg, South
Africa, Proceedings p.6.

Somers H (2004) Disabled by language? Problemisniteld majority language skills
in doctor-patient communicationICNLP-04 Satellite Symposium: Proceedings
of Asian Symposium on Natural Language ProcessinQuwercome Language
Barriers, Hainan, China, p.104.

Somers H, Johnson MJ, Lovel HJ, Mohamed Z (2004)guage technology for
patients with limited English. EACH International Conference on
Communication in Healthcar®ruges, Belgium, P04.09.

Johnson MJ (2005) Using Augmentative and Alterrat@ommunication (AAC)
technology to facilitate cross-cultural communioatwith non-English speaking
patients Proceedings of the 8th Research Colloquium of tkeSgecial-Interest
Group in Computational Linguistics (CLUK-Q5)he University of Manchester,
p. 47-54.

Johnson M (2005) Developing alternative communicatstrategies to facilitate
communication with Somali asthma patients with tedi English. PRISM
(Postgraduate Research in Science and Medicinelraddis University of
Central Lancashire, Preston, (Winner of oral prestem prize).

Evans DG, Bowick L, Johnson M, Blenkhorn P (2008%ing iconicity to evaluate
symbol use. Miesenberger K, Klaus J, Zagler WL, dkarer Al (eds),
Computers Helping People with Special Needs, l@trmational Conference,
ICCHP 2006, Linz, Austria, July 11-13, 2006, Pratiegs (Lecture Notes in
Computer Science 4061), Berlin: Springer, pagesd88i
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Johnson MJ, Evans DG, Mohamed Z (2006) A pilot gtiadinvestigate alternative
communication strategies in provider-patient intBoa with Somali refugees.
Current Perspectives in Healthcare Computing Cagriee Harrogate, N.Yorks,
p. 97-106.

Johnson MJ, Caress A-L, Mohamed Z (2006) Conductingpmplex, exploratory
study with a refugee community: practical and medtiogical challenges.
Proceedings of RCN Annual International Nursing éaesh Conference 2006
York.

Somers H (2006) Language engineering and the pathwahealthcare: A user-
oriented viewHLT/NAACL-06 Medical Speech Translation, Proceesliofjthe
Workshop New York, NY, pages 32-39.

Other

“Diagnosis at a mouse’s click¥lanchester Metro Newsebruary 2% 2003. [local
newspaper report]

This research mentioned in interview withiHealth Insiderat the 23rd Annual
Conference on Health Informatiaga Harrogate, March 2006, podcast available at
http://www.e-health-insider.com/podcast/index.cfDe5.
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