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ABSTRACT
Advances in genetic research have greatly enhanced our understanding of diseases
and have allowed improvements in terms of practical applications such as genetic testing
(also known as DNA testing). Genetic testing (GT) is a type of medical test that looks for
differences in the genetic makeup of individuals. The results of the test are useful with regard
to informing people as to how to make decisions with regard to managing their healthcare.
The successful implementation of the technology is heavily dependent on public support and
acceptance, which translates into their intention to adopt the technology. Therefore, the
objective of this paper is to examine stakeholders’ intention and its associated predictors
with regard to the adoption of GT in Malaysia. The final version of the validated
questionnaire was developed and administered to a representative samples of the Malaysian
population (n=421). Two stakeholder groups were considered in the form of representatives
of local healthcare providers (n=221) and patients with genetic disease or their family
members (n=200). The results of the study suggested that a high level of trust in key players,
followed by the technology being highly accepted on religious grounds and their perception
of the technology being highly beneficial, are factors with regard to supporting GT. In
addition, Malaysian stakeholders reported themselves as being moderately engaged with
medical genetics, and rated the risks and issues on GT as being moderate.
Keywords: Genetic Testing, Stakeholders, Intention, Predictors, Malaysia.
INTRODUCTION
Advances in genetic research have greatly enhanced our understanding of diseases
and have allowed improvements in terms of practical applications such as genetic testing
(Henneman et al., 2004; Chokoshvili et al., 2017). Genetic testing (GT) (also known as DNA
testing) is a type of medical test that looks for changes in the genetic makeup of individuals
(Semsarian & Ingles, 2017). GT may bring potential benefits to healthcare and to society as a
whole (Henneman et al., 2004). Moreover, the test has become increasingly available in
medical settings as well as in a direct-to-consumer form (Sweeny et al., 2014). The result of
the test will help healthcare professionals and informed patients to make decisions with
regard to their health (Henneman et al., 2004). In Malaysia, medical genetic services were
first introduced in 1994 at Hospital Kuala Lumpur, and were then improved through the
availability of genetic counselling, genetic testing and diagnosis in the following two decades
(Lee & Thong, 2013).
In Europe and the United States, most of the public are generally positive in their
attitude with regard to the use of the genetic testing, and regard it as useful in terms of
improving their health (Gaskell et al., 2003). However, in Malaysia, there is still a lack of
research that examines the Malaysian intention to adopt genetic testing. According to Pin
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(2009), for technologies to be successfully implemented within society, it requires public
support and acceptance. This affects the publics’ intention to adopt the technology.
Moreover, numerous studies have reported that intention significantly predicts a positive
relationship between intention and behaviour and action tendencies (Salleh et al., 2015). In
the healthcare context, intention to uptake certain types of application is considered to be one
of the most important predictors.
The multi-dimensional instruments used in this study to predict overall intention
towards GT involves six factors: engagement with medical genetics, trust in key players,
perceptions of risks and benefits, religious acceptance, and issue concern with regard to GT
(Amin et al., 2007&2014; Mustapa et al., 2019; Etchegary et al., 2010; Henneman et al.,
2004). The objective of this paper is to examine stakeholders’ intention to adopt GT, and its
associated predictors in Malaysia. In addition, the intention to adopt GT is considered to be
an important factor with regard to the successful development of GT in Malaysia.
PREDICTORS OF MALAYSIAN STAKEHOLDERS’ INTENTION TO ADOPT
GENETIC TESTING
Engagement with Medical Genetics
The publics’ active engagement in science and technology is considered to be of
importance and relevance when it comes to successfully implementing technology (KatzKimchi, 2011; Ji et al., 2018). This factor consisted of a combination of three components in
the form of past and intended behaviour in medical genetics, awareness of the applications of
medical genetics, and knowledge of genetics and related applications. The same concept has
been used by Amin et al. (2007&2014) who indicated that there is a positive relationship with
perceptions of the benefit of the applications.
Trust in Key Players (Scientists, Governments & Companies)
Many past studies have reported that there is a significant positive correlation
between trust and the degree of participation (Ahram et al., 2014). Generally, trust involves
people having a strong expectation that other people will abide by their social norms, roles
and ethical principles (Gottweis, 2002). In this study, trust refers to the respondents’
readiness and confidence to rely on the information associated with medical genetics
provided by experts, the government and companies. The majority of people do not have
enough knowledge about the technology under consideration. Therefore, they have to rely on
information which they accept on social trust to reduce the complexity of risk management
decisions (Siegrist, 2000).
Perceptions of Risks and Benefits
Consumer behaviour studies have suggested that perceptions of the risks and benefits
associated with technology have a directly influence on consumer responses with regard to
successful acceptance of the technology (Siegrist, 2000; Giles et al., 2015; Frewer, 2017).
Consumer acceptance of new technology is likely to be high if the perceived benefits in some
way outweigh the perceived risks (Giles et al., 2015; Frewer, 2017). However, it is difficult
to predict consumer attitudes towards the acceptance of technologies because there are highly
variable in psychological, attitudinal and cultural characteristics. This is reflected in different
reactions when making decisions about technology (Frewer, 2017).
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Religious Acceptance
Malaysian stakeholders claim to be highly attached to their religion (Amin et al.,
2017). Religion is an important factor that may influence public opinion (Allum et al., 2014).
Numerous studies have reported the significant effect of religion and religiosity on public
views with regard to the acceptance of new technologies (Amin et al., 2017). However, past
studies have reported that there has been little research on genetic testing in terms of
examining the effect of religion on genetic risk perception and decision-making (White,
2009). Meanwhile, religious acceptance influences public participation with regard to
biospecimen donation for research purposes (Ahram et al., 2014).
Issues of Concern with regard to Genetic Testing
According to Motulsky et al. (1994), genetic testing could raise some serious issues
related to medicine, public health and social policy. In Europe, despite positive attitudes
toward GT, the public has raised some concerns with regard to testing such as with regard to
discrimination related to gene carriers, abortion, employment and insurance (Etchegary et al.,
2010). Moreover, the public has raised calls for public participation due to ethical and moral
issues caused by the new genetics (Etchegary et al., 2010).
RESEARCH METHOD
The questionnaires were administered by means of face-to-face surveys to all
respondents who are directly involved in medical genetics at three government hospitals in
the Klang Valley, from June to September 2018. The respondents involved in this study were
selected using the stratified random sampling method, based on shared characteristics. The
advantage of using this sampling method is that bias can be reduced. In addition, findings can
be generalized to the target population (Lund Research Ltd, 2019). The respondents were
divided into two stakeholder groups-healthcare providers (n=221) and patients with genetic
diseases or members of their family (n=200). The statistical program SPSS for MAC iOS was
used to analyse the data in this study. The survey instrument measuring stakeholders’
intention to adopt GT applications and its predicting factors was designed on the basis of past
studies (Gaskell et al., 2003; Amin et al., 2007, 2014, 2017&2018). The instrument’s validity
(face and content) was examined by five experts in the areas of consumer behaviour,
perception studies, acceptance of new technologies, ethical issues in gene technology, and
measurement. Based on the comments given by the experts, each item in the constructs were
revised and validated by certified translators (using back translation). The survey answers
were scored using a seven-point Likert scale. The questionnaire was presented in two
languages; Malay and English.
RESULTS AND DISCUSSIONS
Table 1 shows the overall results of the Malaysian stakeholders’ intentions and its
predictors with regard to adopting GT application. From the results, it is clear that Malaysian
stakeholders demonstrate a strong intention to adopt GT (with a mean score of 5.55). They
also expressed a have high level of trust in key players involved directly in medical genetics
(with a mean score of 5.31) and claimed the application can be accepted on religious grounds
(with a mean score of 5.40). These might be due to the fact that all respondents are directly
involved in the provision of medical genetics services, and have a good knowledge as well as
good engagement with regard to medical genetics. Moreover, previous studies also reported
that the trust factor and religious acceptance act as a determinant of the acceptance of gene
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technology (Amin et al., 2018). On the other hand, the Malaysian stakeholders also agreed
that GT offers high benefits (with a mean score of 5.50) but, at the same time, they perceived
the test as having moderate risks and having moderate issues with regard to GT (with a mean
score of 3.57 and 4.28, respectively). A possible explanation for this might be that Malaysian
stakeholders are remain concerned about their potential risks of GT such as genetic
discrimination, higher insurance rates and getting a job. The results of this study are in line
with those of previous studies which reported that respondents are generally interested and
show positive attitudes with regard to GT (Gaskell et al., 2003; Henneman et al., 2004;
Etchegary et al., 2010; Haga et al., 2013; Salm et al., 2014). Although they expressed high
intentions to make use of the applications, they also expressed concerns on the associated
risks such as genetic discrimination, privacy issues associated with genetic information which
could have implications for insurance policies or job security (Apse et al., 2004; Fulda &
Lykens, 2006), and ethical and moral issues (Lippman, 1999). The successful acceptance of
GT and how issues of public concern are dealt with are considered important determinants of
future success in terms of this application.
Table 1
INTENTIONS TO ADOPT GENETIC TESTING
Factors
Mean Score ± Standard Deviation Interpretation
Engagement
5.05 ± 1.49
Moderate*
Trust in Key Players
5.31 ± 0.94
High
Perceived Benefits
5.50 ± 1.06
High
Perceived Risks
3.57 ± 1.27
Moderate
Religious Acceptance
5.40 ± 1.26
High
Issues of Concern with regard to GT
4.28 ± 1.37
Moderate
Intention to Adopt GT
5.55 ± 1.21
High
Note: 1-2.99: Low; 3.00-5.00: Moderate; 5.01 – 7.00: High*: 0-3.33: Low; 3.34-6.66: Moderate; 6.67- 10: High

CONCLUSION
This paper has provided an insight with regard to identifying Malaysian stakeholders’
intention and its predictors to adopt GT. Genetic testing may bring potential benefits to
society and the results may be useful in terms of informing people when it comes to making
decisions with regard to managing their healthcare. However, more research is needed to
identify and overcome the issues of public concern for the successful development and
implementation of GT in Malaysia.
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