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Abstract

Clinical genomic testing, analysis of your entire genetic material for healthcare purposes, is a complex topic for various
medical specialities. Although Australia is a multicultural society, most genomic resources are produced in English which
can make understanding challenging for people from culturally and linguistically diverse (CALD) backgrounds. A mixed
methods approach explored the views of healthcare interpreters and people from CALD backgrounds to identify knowledge
gaps and inform the provision of more equitable services. Eighteen healthcare interpreters completed a survey from two
public hospitals in Melbourne. Descriptive data analysis informed the four pilot interviews with individuals from CALD
backgrounds identified through online advertisements. Interpreters revealed variable satisfaction with patient understand-
ing of genomic concepts and suggested that basic training and resources on genomics would help facilitate interpretation.
Three themes arose from the pilot interviews: (1) cultural factors; (2) perceptions of genomics; and (3) language barriers
and complex terminology. Resources that consider cultural differences and language barriers will help to ensure people from
CALD backgrounds are adequately informed about genomic testing. The pilot interviews will inform future in-depth studies
of the views of people from the CALD community.

Keywords Clinical genomics - CALD - Healthcare interpreter - Genomic resources - Genomic testing

Introduction

Australia is a multicultural society, with over a quarter of the
population born overseas and one-fifth speaking a language
other than English at home (Australian Bureau of Statistics
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2017). Whilst there are more than 300 different languages
spoken in Australia (Australian Bureau of Statistics 2017),
the Australian healthcare system predominately caters for
English-speaking patients (Phillips 2010). Consequently,
a large proportion of the population may face challenges
in comprehending health information at the level required
for them to engage with health services (Walker 2005).
Although individuals from culturally and linguistically
diverse (CALD) backgrounds are collectively defined as
individuals who were born overseas from a country where
English is not the main language spoken, it is important to
recognise that this population is not homogeneous and health
needs will vary among individuals. The CALD community
globally experiences poorer health outcomes (Henderson et al.
2011), including twice the number of hospital admissions
for chronic and disabling conditions (Gorman et al. 2003).
Despite the high prevalence of health-related issues, indi-
viduals from CALD backgrounds are less likely to follow
healthcare plans (Gregg and Saha 2007) or access appro-
priate health services (Comino et al. 2001). This may be
due to language barriers (Walker 2005), inadequate cultural
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understanding and sensitivity of health services and pro-
viders (Comino et al. 2001; Cyril et al. 2016; Rao et al.
2006) and a lack of access to appropriate resources (Green-
stock 2012; Levy et al. 2011). It is therefore necessary that
thoughtful approaches are taken to better understand the
health needs of individuals from CALD backgrounds.

Genomic testing, the process of analysing a person’s
entire set of genetic material (Roth 2019), is increasingly
being implemented into routine healthcare. Despite this,
patients from CALD backgrounds are still poorly repre-
sented in genetic services (Allford et al. 2014; Armstrong
et al. 2005). Research indicates that individuals from CALD
backgrounds have a limited understanding of genom-
ics, further compounded by the use of technical language
(Cruz-Correa et al. 2017; Lea et al. 2011; Shaw and Hurst
2008). Additionally, concern has been raised over the
amount of genomic information available in English com-
pared to other languages, which may prevent CALD com-
munities from providing informed consent to clinical testing
or participating in genomic research (Baty et al. 2003; Saleh
et al. 2009). It is therefore crucial to address the current
disparities of patients from CALD backgrounds in accessing
genetic services and understanding genomic information to
avoid health inequities in the provision of patient care.

Healthcare interpreters play a vital role in clinical com-
munication between patients and healthcare providers, as
they can convey genomic information in a culturally sen-
sitive manner to help improve the quality of patient care
(Flores 2005; Gutierrez et al. 2019). However, healthcare
interpreters themselves have reported having a limited
understanding of basic genomic concepts, with some feel-
ing overwhelmed by the nature and the amount of genomic
information that has to be communicated to the patient
(Lara-Otero et al. 2018). This can have a profound impact
on patient care, as omissions and misinterpretations are more
likely to occur when health providers deliver a large amount
of information containing technical language (Gutierrez
et al. 2017). The result is that the patient may be presented
with misleading statements or statements missing crucial
clinical information (Simon et al. 2006). Despite the pivotal
role of healthcare interpreters in cross-cultural communi-
cation between patient and provider, the voice of health-
care interpreters and their role in communicating genomics
remains largely absent from the literature.

The National Health Genomics Policy Framework
(Australian Health Ministers’ Advisory Council 2017)
identified the need for genomic awareness, education and
targeted resources for CALD communities. Although the
policy framework recognised the development of educa-
tional resources for these communities as a national pri-
ority, the majority of genomic resources available have
been developed for healthcare providers (Slade 2016;
Talwar et al. 2017). Patient-targeted resources are varied
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in content and quality, with information presented mostly
in English or requiring navigation through English text
(Graves et al. 2020). Targeted genomic testing resources
are yet to be developed for the CALD community in Aus-
tralia, and it is imperative that these communities have
a strong voice in the development phase, to ensure that
the resource helps improve genomic literacy levels and is
culturally sensitive. This study forms part of the Genomics
in the Community initiative led by the Australian Genom-
ics Health Alliance, aimed at collating and developing
resources to help individuals understand genomics and
genomic testing. The aim of this paper is to explore the
experiences of interpreters and individuals from CALD
backgrounds in understanding genomics and the implica-
tions of genomic testing, to then inform the development
of culturally appropriate genomic testing resources.

Methods
Participants and recruitment
Survey

The language service departments of four major public
hospitals in Melbourne were contacted via email and pro-
vided with information about the study. Interested parties
were invited to contact the research team directly. The
survey study population was purposively sampled and
included individuals over 18 years of age and currently
employed by a public hospital in Melbourne to provide
interpreter services.

Interviews

An online advertisement was posted on the Facebook pages
of three multicultural support services, asking interested
parties to contact the research team directly. Additionally,
an invitation letter was posted by the Australian Genom-
ics Genetic Counsellor to twenty-two patients from CALD
backgrounds, who had been involved in a previous research
study and had agreed to be contacted about future research
opportunities. The interview population was purposively
sampled and included individuals over 18 years of age who
were born overseas from a country where English is not the
main language spoken.
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Data collection
Survey

Categorical survey data were collected and managed using
REDCap, an electronic data capture tool (Harris et al. 2009,
2019). The survey was reviewed by two interpreter coordi-
nators to check for accuracy and appropriateness and was
piloted by the research team. Hard copy surveys and the
online link were given to two interpreter coordinators for
distribution to staff members.

Interviews

All interviews were audio recorded, with participant con-
sent, and transcribed verbatim with identifiers removed.
The transcripts were stored on a secure server and data were
organised using QSR International’s NVivo 12 software
(2018). All interviews were conducted in English.

Measures
Survey

A 13-question survey consisted of closed and open-ended
questions and was developed by the research team to exam-
ine the perceptions of healthcare interpreters on the chal-
lenges patients face in understanding genomic information
and the implications from them, as well as suggestions for
improvement (see Supplementary Report 1). More specifi-
cally, the survey asked about their demographic character-
istics, the utility of genomic resources, satisfaction with
patient understanding and suggestions to help improve inter-
pretation of genomics.

Interviews

Semi-structured, in-depth interviews were designed to exam-
ine the understanding of genomic testing for individuals
from CALD backgrounds and to inform the development of
genomic testing resources for these communities. The inter-
view schedule was directly informed by the survey results,
and probing questions were used to help guide the conversa-
tion (see Supplementary Report 2). A modified version of a
critical analysis framework previously developed as part of
the larger study, based on established tools and input from
experts in the field (Lewit-Mendes et al. 2018; Shoemaker
et al. 2014), was incorporated. This framework was utilised
to assess the 1, content; 2, language and readability; 3, struc-
ture and organisation; and 4, design and decision-making
of selected resources. Resources selected for discussion at
interviews included one plain language resource and two
genomic testing resources (see Supplementary Report 3).

Analysis
Survey

The data were cleaned and analysed using Stata 15 (StataCorp
2017). Categorical variables, including demographic infor-
mation, were summarised as percentages. The focus of the
survey was to inform the development of the interview
schedule; therefore, power and sample size calculations were
not appropriate.

Interviews

An inductive approach was used to thematically analyse
the transcripts, to allow for flexibility and the possibility
of generating unanticipated insights from the data (Braun
and Clarke 2006). Themes were identified and discussed by
the research team through a comparative iterative process
as the interviews progressed. Two transcripts were inde-
pendently coded by two members of the research team (EU
and SB) to refine the coding scheme, and EU completed the
final two transcripts. Regular discussions were held by the
research team to consider any areas of disagreement and
allow a consensus to be achieved. Once key themes were
identified, quotations that embodied or clarified a key find-
ing were selected.

Results
Survey
Participant demographics

Of the 34 interpreters who were approached, 18 interpreters
completed the survey (53%). Descriptive statistics are sum-
marised in Table 1. The sample was predominately female
(N=11, 61%), aged between 55 and 64 years old (N=6,
33%), with 1-5 years of experience as an interpreter (N=7,
39%). Seven different languages were interpreted: Arabic
(N=3, 15%), Cantonese (N=3, 15%), Greek (N=3, 15%),
Italian (N=6, 30%), Mandarin (N=3, 15%), Persian (N=1,
5%) and Vietnamese (N=1, 5%) with three participants
interpreting more than one language.

Interpreters’ satisfaction with patients’ understanding
of genomics

The majority of participants felt very satisfied or somewhat
satisfied with patient understanding of genomics (N=38,
61%); however, there was still a large minority who felt
neutral (N=4, 31%). In the free text, participants noted the
essential role of clinicians in ensuring patient understanding
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Table 1 Survey participant characteristics

ID Gender

~N O RN~

10
11
12
13

14
15
16
17
18

Mg ™ <L jeoie s ile s He S H e -4l

O -G«

Age group  Languages interpreted

45-54
55-64
35-44
65 or older
35-44
45-54
25-34

55-64
45-54

35-44
55-64
45-54
55-64

35-44
55-64
65 or older
55-64
25-34

Italian
Arabic
Vietnamese
Italian
Italian

Not specified

Mandarin and Can-
tonese

Arabic

Mandarin and Can-
tonese

Italian
Greek
Greek

Mandarin and Can-
tonese

Persian
Italian
Italian
Greek
Arabic

Years of expe-
rience as an
interpreter

11-19
11-19
1-5
20+
1-5
1-5
1-5

6-10
6-10

1-5
1-5
11-19
6-10

<1
11-19
20+
20+
1-5

of genomics with one participant identifying that the clini-
cian can also negatively influence patient understanding if
complicated terminology is used (see Supplementary Report
4). The notion of complicated terminology was commonly
discussed as a barrier for patient understanding (N =4, 31%).

Improving interpretation of genomic information
to patients

The majority of participants encountered genomic infor-
mation between once a month to once every 6 months
(N=13/17, 72%) with genomic testing options being the
most common information interpreted (N=6/18, 33%).
Participants’ suggestions to help improve interpreter under-
standing to assist in the correct interpretation of genomics

Table 2 Interview participant characteristics

included having access to genomic resources and basic train-
ing in genomics (see Supplementary Report 5).

Interviews
Participant demographics

A total of 4 individuals participated in an interview. Descrip-
tive statistics are summarised in Table 2. Although the most
common language interpreted by the healthcare interpreters
was Italian, we did not receive any interest from individuals
with an Italian background to participate in an interview.
Interviews were conducted in person and lasted between
30-50 min. There was an even number of male (N=2,
50%) and female (N=2, 50%) participants. The majority
were aged between 35 and 44 years old (N=3, 75%), had
been living in Australia for 1-5 years (N=3, 75%) and had a
bachelor’s degree (N=3, 75%). First languages spoken were
Arabic, Armenian, Tamil and Persian.

Interview themes

Three themes were identified that influenced participants’
understanding of genomic testing, as illustrated in Fig. 1.

Theme 1: cultural factors All participants discussed the
influence of their cultures on understanding genomic test-
ing, which encompassed religious views, privacy concerns
and the cultural competency of health services and profes-
sionals. Religious views could impact how individuals per-
ceived genomic testing, its utility and whether individuals
accessed genetic services. Another factor discussed that
could influence understanding of genomic testing was the
‘Western’ approach to presenting health information, which
could negatively impact CALD community participation in
genetic services. Key barriers identified were the mistrust
of authorities, privacy concerns and fear of misuse of their
genomic information that could result in individuals from
their culture being reluctant to have genomic testing. Cul-
tural concerns were raised regarding the storage and usage
of samples and personal genomic information. Conversely,
some participants were content to go ahead with genomic

1D Gender Age group First language Country of birth Years living in Highest level of education
Australia
M 25-34 Persian Iran 1-5 Bachelor degree
M 35-44 Arabic Syria 1-5 High school degree or equivalent
F 35-44 Tamil Sinhalese (3rd  Sri Lanka 1-5 Postgraduate degree
language)
4 F 35-44 Armenian Iran 20+ Bachelor degree
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"People coming from the same culture might have some issues...I think they have a religious
overview towards it and might think if you try o help someone you interfere in God’s work.”

“[My colleagues] are reluctant to go ... they say they're not culturally competent or their
approach is preventing them to go back because it's more like a Western approach ... that
could be a barrier when they are not culturally sensitive.” [F, Tamil speaker]

“People think that they might share the genetic data of their body with a third party like
create another person ... or any other abuse you know, which would prevent them from
getting the test or the help that they might need.” [M, Persian speaker]

f D
_ [M, Persian speaker]
C \/

N J

s B /

“Talking about the security of the storage will help... trust levels are always... someone taking
my information and yeah give that reassurance that it doesn't go to a government
department... it sounds odd, but people do think about those things.” [F, Armenian speaker]

speaker]

“Genes ... other than that | don't have any other knowledge about it. | know it's something
to do with family or heredity or something. That's the only thing coming to my mind when you
say genetics.” [F, Tamil speaker]

“My knowledge isn't that vast...I guess finding out if I'm prone to cancer from my own
genome test... because of my own family background of having cancer.” [F, Armenian

"Geneticsisn't as developed in Iran as it is in Australia and when you talk about genetics and
the human genome they start thinking about some like sci-fi movies, where they think people
are cloning other human beings.” [M, Persian speaker]

“It's not a very common thing in Sri Lanka...| don't think my family or friends have had this
test or know about it...this is the first time...is it something related to a test for criminals fo find
out who itise” [F, Tamil speaker]

“If their English is not very good, or they don't have very much proficiency in English | would
say it's a bit hard ... not the language is hard, but the technicality is hard” [F, Tamil speaker]

“It's a hard topic to talk fo someone with an English barrier...this is a new field even for those
who don’t have any issues with English.” [F, Armenian speaker]

( -

“I've been reading and the word ‘genomics’ | actually couldn’t understand. When |
searched it | couldn't find the meaning of it in Arabic language. | know it's about scientists
doing something, but it does not exist in our language.” [M, Arabic speaker]

"We don't have the words that differentiate between genetics and genomics in my
language...we have a word for genetic but genomics... no we don't have a word for that,
you kind of explain the meaning behind it.” [M, Persian speaker]

Fig. 1 Themes and subthemes identified from interviews with people from CALD backgrounds, with exemplar quotes

testing based on the doctor’s recommendation and the ability
to benefit research.

Theme 2: perception and previous experience Partici-
pants had a limited understanding of genomic testing and
its implications. The majority of participants had no prior
experience with genomics and their awareness was focused
around heredity. Participants’ perception of genomic testing
and its implications were often shaped by representations
in the media.

Theme 3: language barriers and complex terminology All
participants believed that the most challenging aspect of
comprehending genomic health information was the ter-
minology used. Participants referred to genomic terms as
confusing, foreign and not very clear in their explanation.
Participants also stated the importance of using a dictionary
or the Internet to help overcome language barriers; however,
participants struggled to locate a translation in their own
language for terms such as ‘genomics’ or ‘genome’.

Developing culturally sensitive resources

A number of suggestions for the development of culturally
sensitive resources were generated from the survey and
interview data and are summarised in Table 3.

Discussion

The major barriers for understanding genomic health infor-
mation included cultural differences, limited genomic lit-
eracy unless previously exposed to genetics and a lack of
linguistic equivalent of new terminology in other languages.
This study also identified practical considerations for the
development of a genomic testing resource, including the
importance of detailed explanations of concepts and using
appropriate terminology whilst ensuring cultural relevance
to the target population.

This study highlights that cultural beliefs can deeply
influence understanding of genomic testing, particularly in
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Table 3 Resource considerations

Cultural considerations

e To ensure the resource is culturally sensitive, co-develop the resource in discussion with target communities, translation experts and genetic

professionals

o Consider translated or bilingual material

o Personalise the information so that it is of cultural relevance to the target population

e Ensure graphics used are representative of diverse populations

Resource considerations

e Provide adequate information on the benefits, risks and outcomes of genomic testing as well as implications for family members

e Provide explanations of genomic concepts and be consistent in language used

o Consider a format that can be easily printed and taken to and from a consultation such as a booklet

e Keep technical detail to a minimum

o Use of organisational logo

the absence of a biological understanding of genetic disease.
In Australia, genomic information is usually presented from
a Western perspective, and the effects of religion and spir-
ituality on how individuals understand their health are not
always respected. The interviews identified that the term
‘genetics’ is often synonymous with genetic manipulation
which can be considered unnatural and interfering with
what God intended, negatively impacting understanding
of genomic testing. This perception has been cited else-
where in the literature as a key concern regarding the util-
ity of genomic technologies in non-Western communities
(Catz et al. 2005). These interviews indicate that a lack of
cultural competency can prevent individuals from CALD
backgrounds seeking information about genomic testing and
services. To provide an inclusive service, healthcare profes-
sionals need to respond to these needs and consider the role
that religion and spiritualty may have on disease causality
and perceptions of health.

Trust issues relating to privacy of genetic information
featured highly in the interviews, suggesting some level of
genomic literacy. As established in the literature, historical
malpractice has fostered mistrust by the CALD community
with healthcare providers and research (Baty et al. 2003;
Catz et al. 2005; George et al. 2014). The use, and possible
storage, of human tissue often required for genomic testing
can be considered a culturally significant activity; therefore,
there is a level of trust that has to be given to researchers and
clinicians during this process (Hudson et al. 2016). Whilst
some participants in this study would not hesitate to undergo
genomic testing if recommended by a health professional,
other participants were more cautious and discussed how
trust issues may create a negative attitude towards genomic
testing. Therefore, steps need to be taken to help build trust
and address any misconceptions of genomics within these
communities.

Cultural differences in family structures may influence
understanding of genomic testing and its implications. Study
participants indicated knowledge of genomics in the context
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of heredity and family, consistent with published findings
(Condit 2010; Molster et al. 2009; Sandberg et al. 2017).
Additionally, some healthcare interpreters discussed the role
of cultural differences regarding consent influencing under-
standing of genomics. Previous literature has outlined how
differing family structures and kinship systems can influence
understanding of genetic health, and decisions surrounding
consent and testing may involve the input of other family
members (Saleh et al. 2009; Zhong et al. 2018). Therefore,
the model of client autonomy utilised in genetic services
may not be an appropriate approach in some cultures (Saleh
et al. 2009). It is important that these family nuances are
understood when offering genomic testing in a clinical set-
ting, as testing can impose implications extending beyond
the individual.

This study identified low awareness and understanding
of genomics and implications of genomic testing by the
majority of interview participants. Low genomic literacy is
not specific to members of the CALD community, and low
literacy levels among the general public have been widely
reported elsewhere in the literature (Allford et al. 2014; Catz
et al. 2005; Condit 2010; Molster et al. 2009). Additionally,
the role of the media in shaping perceptions of genomics
was acknowledged. These findings compare to previous
studies, tracing low genomic literacy to weaknesses in rep-
resentations of genetics in the media and on the Internet
(Dougherty et al. 2014; Lea et al. 2011). Furthermore, the
illusion of perceived knowledge due to the media may be
problematic if it creates a false sense of reassurance and
prevents individuals from seeking information from health
professionals (Haga et al. 2013). Therefore, educating the
CALD community and the wider public on genomic testing
and its implications is essential, particularly because of the
predictive nature of genomic information and the possibility
of variants of uncertain significance and incidental findings
from genomic testing (Samuel et al. 2017).

Whilst genomic literacy has been observed to be low
among all populations, this study demonstrates that CALD
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communities face the additional challenge of language barri-
ers. Participants struggled to identify a translation for certain
genomic terms, creating further confusion about the topic.
Healthcare interpreters also discussed the impact of com-
plex terminology on interpreter and patient understanding,
advocating for resources to assist them. Whilst it is perhaps
unsurprising that recently developed technical terms such as
‘genomics’ may not have a linguistic equivalent in languages
other than English, this finding suggests that a potential lan-
guage gap exists between genetic professionals and patients,
which could influence an individual’s comprehension of
genomic testing and the potential outcomes. Moreover, pre-
vious research suggests that patients are unlikely to ask a
healthcare professional or interpreter for an explanation of
medical terminology to clarify understanding (Watermeyer
et al. 2020).

The healthcare interpreters who participated in this study
indicated that training on basic genetic concepts could assist
in their ability to interpret more effectively as the major-
ity only encountered genomic information once every 1 to
6 months. Previous studies have discussed this challenge
(Komaric 2012; Krieger et al. 2018), with one recent study
observing 11% of misinterpretations and 13% omitted words
when interpreting genomic concepts to patients (Gutierrez
et al. 2017). Similarly, previous studies have identified the
demand for genetics training for interpreters in an attempt to
alleviate these challenges (Krieger et al. 2018; Lara-Otero
et al. 2018). The findings from this study reinforce the chal-
lenges that arise when delivering a specialty service without
ensuring specialised training of technical terminology for
interpreters.

Limitations

The interviews may not represent the views of the larger
population as only a small number of participants were inter-
viewed, and the majority were highly educated. Additionally,
two of the participants had the same country of birth. This
limits the opportunity for diverse opinions to be captured.
Transferability may be limited as participants were recruited
from the same metropolitan region. Furthermore, by limiting
interviews to English, the study may have missed impor-
tant insights from members of the CALD community who
have limited or no English proficiency. However, these pilot
interviews will inform future in-depth studies of the views
of people from the CALD community.

Future research

The next steps will be to expand the sample for the qualita-
tive interviews to include a wider spectrum of languages
and cultural communities and to develop a broader under-
standing of the challenges faced by these communities in

understanding genomic testing and its implications. Future
research should include further consultations with members
of CALD communities to refine any cultural sensitivities
that require consideration when developing targeted genomic
testing resources. Additional research is needed to inform
development of educational tools to assist interpreters in
gaining basic genetic knowledge.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12687-021-00537-0.
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