
International Journal of Clinical Medicine, 2014, 5, 1248-1260 
Published Online November 2014 in SciRes. http://www.scirp.org/journal/ijcm 
http://dx.doi.org/10.4236/ijcm.2014.520159   

How to cite this paper: Kiln, F., Fisher, A. and Juraskova, I. (2014) Which Disease and Individual-Based Factors Predict In- 
tentions to Undergo Whole Genome Sequencing? International Journal of Clinical Medicine, 5, 1248-1260. 
http://dx.doi.org/10.4236/ijcm.2014.520159  

 
 

Which Disease and Individual-Based  
Factors Predict Intentions to Undergo  
Whole Genome Sequencing? 
Felicity Kiln1, Alana Fisher1,2, Ilona Juraskova1,2 
1School of Psychology, The University of Sydney, Sydney, Australia 
2Centre for Medical Psychology and Evidence-Based Decision-Making (CeMPED), The University of Sydney, 
Sydney, Australia 
Email: felicitykiln@gmail.com, alanacfisher@gmail.com, ilona.juraskova@sydney.edu.au 
 
Received 14 August 2014; revised 12 September 2014; accepted 10 October 2014 
 
Academic Editor: Kate Sweeny, University of Bergen, Norway 
 
Copyright © 2014 by authors and Scientific Research Publishing Inc. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

    
 

 
 

Abstract 
Purpose: The past decade has seen rapid acceleration in the public’s access to Whole Genome Se- 
quencing (WGS) technology, however, factors that may influence a person’s decision to undergo 
this complex health screening have received little empirical attention. This is the first psychoso- 
cial study to investigate which disease and individual-based factors predict intention to undergo 
WGS. Methods: A total of 164 first-year university students responded to hypothetical disease 
scenarios (varied by disease penetrance and treatment availability) and completed self-report 
measures of individual factors. Results: Intention to undergo WGS was significantly higher in the 
presence of available treatment and high disease penetrance (p < 0.05). There was also a signifi- 
cant interaction between treatment and disease penetrance on intention (p < 0.001). Task self-ef- 
ficacy, positive outcome expectancy and attitude towards uncertainty all significantly predicted 
WGS intention (p < 0.05). Conclusions: Treatability and disease penetrance appear to be two dis- 
tinct motivations that can also interact to influence intention to pursue WGS. Task self-efficacy, 
positive outcome expectancies and uncertainty avoidance are likely to motivate intention to pur- 
sue WGS in young healthy adults. These findings will be useful in informing the optimal design of 
WGS psycho-educational resources and screening provider protocols. 
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1. Introduction 
Rapid developments in clinical genomics over the past decade has revolutionised DNA analysis by enabling an 
individual to obtain their entire genome sequence in one test [1]. This new type of genetic health screening, 
called Whole Genome Sequencing (WGS), will allow healthy individuals to learn their vulnerability to numer- 
ous single and multi-gene disorders [2]. Knowledge of one’s own genomic profile can provide warnings and the 
opportunity for preventative actions, specialised treatment and pharmacotherapy interventions for the individual 
[1]. However, given the immense scope and variety of genomic information, public access to this new technol- 
ogy presents numerous ethical and psychosocial challenges [3]. Considering the rapid pace at which WGS tech- 
nology is advancing, coupled with its falling cost, there is an increasing need to understand the factors that mo- 
tivate people to undertake WGS testing, and the psychological consequences of the test results. 

Whilst there is a lack of psychosocial research exploring factors influencing intention to undergo WGS and 
the associated benefits and risks [4], studies in a genetic setting offer valuable information for guiding research 
in this novel area. A number of psychosocial genetic studies have identified penetrance, defined as the probabil- 
ity of getting ill when a person is a mutation carrier, as a key predictor of test-taking intentions. In a sample of 
healthy university students, intention to undergo testing for Alzheimer’s Disease (AD) was significantly higher 
when a positive result denoted a 90% chance of developing the disease, compared to a 50% chance [5]. In a 
more recent study, healthy adults indicated highest intention to pursue genetic testing when a positive result 
suggested an almost certain probability (90%) they will develop a disease, compared to an uncertain probability 
(50%) [6]. 

Apart from penetrance, the availability of treatment has also been found to influence intention to undertake 
genetic testing. In a study by Shaw and Bassi [7], healthy adults expressed greater intention to undergo genetic 
screening for curable diseases, than for those with no cure, which is consistent with people’s desire to assert 
control in their lives. Similarly, Roberts [8] found that first-degree relatives of people with Alzheimer’s were 
more likely to report test-taking intention when presented with hypothetical scenarios where treatment to pre- 
vent or delay disease onset was available. In a university sample there was greater interest in testing for an un- 
specified cancer than AD, likely due to the lack of treatments available for AD compared to many cancers [5]. 
Therefore, disease characteristics namely penetrance and treatment availability, may influence intention to pur- 
sue WGS among healthy young adults. 

There is also strong evidence in the health psychology literature for the role of individual factors, including 
task self-efficacy, outcome expectancies and risk perception, in explaining cognitive and emotional influence on 
health behaviours, including genetic testing. Individuals expressing high task self-efficacy, or the perceived abil- 
ity to successfully carry out a task, tend to anticipate potential barriers and take initiative to adopt new behav- 
iours including health behaviours such as genetic screening [9]. Outcome expectancies refer to when an individ- 
ual balances the pros and cons of the behavioural consequences [10]. Previous literature has focused on assess- 
ing positive outcome expectancies as these are the strongest predictors of intention [11]. Risk perception, which 
comprises perceived vulnerability and severity (from the Health Belief Model), is seen as more of a distal ante- 
cedent of outcome expectancies [12]. Risk perception alone is insufficient to enable a person to form an inten- 
tion, however it is important in the formation of thoughts about consequences and competencies [9]. The Health 
Action Process Approach (HAPA) combines these cognitions in a causal structure to form an explanation of 
health behaviours and has previously demonstrated its value in explaining a number of health behaviours in- 
cluding breast and testicular self-examinations [9] [11] [13] [14]. 

Two additional belief-based factors that successfully predict intentions to undergo genetic screening are: atti- 
tude towards uncertainty [15] and anticipated regret [5]. Attitude towards uncertainty in the context of medical 
testing refers to the extent to which individuals desire to avoid health-related uncertainty [15]. Previous research 
has found uncertainty to be the main predictor of test-taking intentions, suggesting the desire to reduce uncer- 
tainty represents a potential motivating factor to undergo WGS [4] [6]. Anticipated regret following a health be- 
haviour, such as genetic-testing, appears to be dependent on the test outcome (i.e., a positive result indicating an 
increased risk for a disease) and is predictive of lower genetic test-taking intentions [5]. The inclusion of these 
individual factors to the motivational stage of the HAPA model (see Figure 1) may potentially provide a more 
comprehensive understanding of intentions to undergo WGS, an area which has not been explored by previous 
psychosocial research. 

This study aimed to: 1) determine whether particular disease characteristics; namely treatment and pene  
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Figure 1. Health Action Process Approach factors and addi- 
tional variables of interest influencing intention to undergo Whole 
Genome Sequencing.                                    

 
trance, predict intentions to undergo WGS; 2) utilise the HAPA framework to investigate whether task self-ef- 
ficacy, positive outcome expectancy and risk perception influence intentions to undertake WGS; and 3) investi- 
gate to what extent attitudes towards uncertainty and anticipated regret predict intentions to undergo WGS. 

2. Methods 
2.1. Participants 
A convenience sample of 176 undergraduate psychology students was recruited via the University of Sydney 
database and received course credit for their participation. Ethics approval was granted by the university’s Hu- 
man Research Ethics Committee. Eligibility criteria included English proficiency and no previous experience of 
genetic testing. 

2.2. Materials and Measures 
All materials and measures were pilot tested using a sample of undergraduate students (N = 15) to assess under- 
standing of hypothetical testing scenarios, identify any potential problems in questionnaire use and elicit any ad- 
ditional WGS-related beliefs. For all attitudinal measures (HAPA subscales, attitude towards uncertainty and an- 
ticipated regret scales) a total score was calculated (after reverse scoring relevant items), with higher scores in- 
dicating higher levels of the corresponding construct. 

2.2.1. WGS Information Pamphlet 
Prior to manipulation, participants read an introductory information pamphlet defining WGS and outlining the 
information it provides, its future availability to young people as well as its potential benefits and negative con- 
sequences in their lives. 

2.2.2. Hypothetical Disease Scenarios 
Four hypothetical scenarios were presented in the manipulation stage of the experiment, during which the par- 
ticipants had to imagine undergoing WGS and receiving their test results (see Appendix A for scenarios). The 
four scenarios systematically varied two disease characteristics: penetrance and treatment availability. Four fic- 
titious diagnoses (Renibus disease, Iecur disease, Mesencephalon disorder and Prosencephalon disorder) were 
created for the scenarios to control for participants’ prior knowledge and experiences of diseases, as potential 
confounding variables. 

In the treatment available scenario participants received a positive test result for the invented Renibus or 
Iecur diseases and in the no treatment available scenario a predisposition to the fictitious Mesencephalon or 
Prosencephalon disorders, adapted from Roberts [8] and Shaw, Bassi [7] (see Table 1). Penetrance was opera- 
tionalised using absolute risk values. Moderate penetrance was defined as a 50% risk (50 out of 100 people will 
develop this disease in the future) and high penetrance indicated a 95% chance (where 95 out of 100 people will 
develop this disease), based on previous research [5]. 
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Table 1. Disease characteristics of each hypothetical disease scenario.                                               

2 × 2 Design 
Availability of treatment 

 Treatment No treatment 

Level of disease penetrance 
50% moderate Scenario 1: Renibus disease Scenario 3: Mesencephalon disorder 

95% high Scenario 2: Iecur disease Scenario 4: Prosencephalon disorder 

2.2.3. HAPA Questionnaire 
The HAPA subscale items were developed by the authors based on past genetic research into attitudes and inten- 
tions in a similar population (for full list of items see Appendix B) [4]. All HAPA components, except intention, 
were assessed using multi-item measures with responses scored on seven point Likert-type scales: from very 
unlikely (1) to very likely (7) (task self-efficacy), from strongly disagree (1) to strongly agree (7) (positive out- 
come expectancies) and very low (1) to very high (7) (risk perception). 
• Task self-efficacy: seven items, informed by the literature [13], assessed participants’ beliefs about their ca- 

pability of undergoing WGS when faced with specific challenges. Example question: “What is the likelihood 
you would undergo Whole Genome Screening if it involved undergoing a blood test?” 

• Positive outcome expectancies: a 12-item subscale adapted from previous research [4] assessed participants’ 
beliefs that the WGS outcomes will be favourable. Example question: “Whole Genome Screening would re- 
duce distress and worry about future health.” 

• Risk perception: four items, informed by the literature [11] [16], assessed participants’ beliefs about their 
vulnerability to particular illnesses. Example question: “I think my chances of having an increased risk for 
developing a type of cancer (e.g. breast, colorectal, ovarian, prostate or lung) are…” 

• Intention: A single item measured participants’ intentions to undergo WGS in the future after reading each 
hypothetical scenario, on a 10-point Likert type scale, ranging from very unlikely (0) to very likely (10). 

The HAPA subscales displayed moderate (α = 0.570, risk perception) to high (α = 0.800, α = 0.804; task self- 
efficacy and positive outcome expectancy, respectively) internal reliability in the present study. 

2.2.4. Attitude towards Uncertainty 
The validated attitude towards uncertainty scale [15] assessed individual’s tendency to avoid uncertainty in the 
specific context of medical testing. Eight items were rated on a five point Likert scale, ranging from strongly 
disagree (1) to strongly agree (5). The scale demonstrated high internal reliability in this sample (α = 0.848). 

2.2.5. Anticipated Regret 
A purposed-designed six-item scale, developed from previous literature [5], measured an individual’s anticipated 
regret following WGS dependent on different test results. Responses were scored on a five-item Likert scale 
from strongly disagree (1) to strongly agree (5). Anticipated regret scale demonstrated high reliability in this 
sample (α = 0.745). 

2.2.6. Demographics Questionnaire 
Twelve items assessed participants’: age, gender, ethnicity, biological children, personal and relatives’ genetic 
testing history and prior knowledge of WGS. 

2.2.7. Family and Personal History of Disease 
This 12-item scale, adapted from Fisher, Bonner, Biankin, and Juraskova [4] measured the number of first- and 
second-degree relatives affected by a series of common hereditary conditions. Each first-degree relative was as- 
signed a value of 1 and each second-degree relative a value of 0.5, these were summed together across all dis- 
eases, as per previous literature [4] [16] to compute a total family disease score. One item asked participants to 
indicate any personal history of chronic illness (yes; no; no answer). 

2.2.8. Knowledge of Genetics 
Two items, informed by Mackert, Rew, Bonevac, Champlin [17], assessed self-reported knowledge of human 
genetics on a five-point Likert scale from much lower than average (1) to much higher than average (5) and 
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highest level of biology studied. 

2.3. Procedure 
The study procedure is summarised in Figure 2. After accessing the electronic survey on the Qualtrics survey 
system (www.qualtrics.com) via an email link and providing their consent, participants completed pre-manipu- 
lation measures and read each of the four hypothetical disease scenarios in a randomised order, reporting their 
intention to undergo WGS after each scenario. Participants then completed a series of post-manipulation meas- 
ures including HAPA subscales, attitude towards uncertainty and anticipated regret scales, and were subse- 
quently debriefed about the fictional nature of diseases. 

2.4. Data Analyses and Sample Size 
Statistical analyses were conducted using SPSS version 19 [18]. A within subjects (2 × 2) repeated measures 
ANCOVA was conducted to compare the effects of treatment availability (available, not available)and disease 
penetrance (50%, 95%)and their interaction on intention to undergo WGS, controlling for family history of dis- 
ease. A series of Pearson’s correlations were used to establish bivariate relationships between intention to un- 
dergo WGS, each of the HAPA components, attitude towards uncertainty and anticipated regret. A hierarchical 
multiple regression (method: enter) then tested the predictors of intention to undergo WGS with: family history 
of disease in block one, HAPA variables in block 2 and attitude towards uncertainty and anticipated regret in 
block 3. For all analyses, p < 0.05 was considered statistically significant. Based on Fisher, Bonner, Biankin, and 
Juraskova [4] a medium effect size of 0.15 was assumed. To detect the medium effect size for 0.95 power and a 
0.05 significance level with 6 predictors, a minimum sample of 107 participants was required [19]. 

 

 
Figure 2. An illustrative diagram of the study procedure (N = 164).         

http://www.qualtrics.com/
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3. Results 
3.1. Sample 
Of 176 undergraduate university students recruited for the study, 8 participants did not to complete the study 
before the deadline, corresponding to a response rate of 95.4%. Four participants who reported previously un- 
dergoing genetic testing were excluded from analyses as it could not be established if their responses were hy- 
pothetical or based on their previous experience. Therefore, the final sample comprised of 164 participants. 

3.1.1. Demographic Characteristics 
The mean age of participants was 19.7 years (SD = 3.97; range 17 - 46). The majority of the sample were female 
(67%), identified as Australian (65%) and were single (68%). Two participants reported having biological chil- 
dren and 14% of the sample reported that at least one of their relatives had undergone genetic testing. Over half 
(57%) of participants indicated having prior knowledge of WGS, most commonly from school or university 
studies (39%). 

3.1.2. Personal and Family History of Disease 
Twenty-five (15%) participants reported suffering from a chronic illness at some stage in their life; the most 
common being depression (n = 9). Almost half the sample (44%) reported having at least one first-degree rela- 
tive affected by disease and the majority (87%) reported at least one second-degree relative affected by disease. 

3.1.3. Knowledge of Biology and Genetics 
Almost half the sample (45%) reported first-year university to be their highest level of biology study and rated 
their knowledge of genetics to be average (47%). As the majority of participants self-reported average or below- 
average knowledge of human genetics (70%), it was not deemed necessary to control for this variable in the sta- 
tistical analysis. 

3.2. Post-Manipulation Measures 
Intention to undergo WGS testing was highest when disease penetrance was high and treatment options were 
available, compared to when disease penetrance was moderate and there were a lack of treatment options (see 
Table 2 for means and standard deviations). On average, participants reported moderate levels of task self-effi- 
cacy, positive outcome expectancy and risk perception as well as attitude towards uncertainty and anticipated 
regret. 

3.3. Impact of Disease Characteristics on WGS Intention 
A two-way repeated-measures ANCOVA revealed a significant main effect for treatment availability, controlling 
for family history of disease (F(1, 162) = 113.951, p < 0.001), with a large effect size (partial η2 = 0.413). Par- 
ticipants reported significantly higher intention to undergo WGS in response to hypothetical scenarios where the 
disease was treatable compared non-treatable disease scenarios.  

The two-way repeated-measures ANCOVA also revealed a significant main effect for penetrance, controlling 
for family history of disease (F(1, 162) = 5.512, p = 0.020), with a small effect size (partial η2 = 0.033). Inten- 
tion to undergo WGS was significantly higher when participants read hypothetical scenarios identifying a dis- 
ease with high penetrance as opposed to moderate disease penetrance. 

A significant interaction effect was found between treatment and penetrance, controlling for family history of 
disease (F(1, 162) = 17.128, p < 0.001). As illustrated in Table 3, the effect of available treatment compared to 
no available treatment on intention to undergo WGS was greater when disease penetrance was high than when it 
was moderate.  

3.4. Predictors of Intention to Undergo WGS 
To determine the predictors of WGS intention, independent factors that correlated significantly with intention 
were included in a hierarchical multiple regression. The overall regression was statistically significant (F(4, 139) 
= 62.339, p < 0.001) and the HAPA model explained 64.2% of the variance in WGS intention, combined with  
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Table 2. Mean (standard deviation) intention to undergo WGS in each hypo-
thetical scenario.                                                       

 
Availability of treatment 

 Treatment No treatment 

Level of disease 
penetrance 

50% moderate 7.18 (2.61) 5.33 (2.80) 

95% high 7.81 (2.48) 5.31 (3.14) 

 
Table 3. Hierarchical Multiple Regression analyses predicting intention to undergo WGS screening.                       

Model Predictor variables B SEB β t R2 ΔR2 ΔF 

1 Constant 5.561 0.329  16.896 0.001 0.001 0.213 

 Family history of disease 0.059 0.128 0.039 0.461    

2 Constant −5.115 0.904  −5.656 0.642 0.641 82.924 

 Family history of disease −0.061 0.083 −0.040 −0.735    

HAPA Task self-efficacy 0.176 0.019 0.562 9.161b    

Variables Positive outcome expectancy 0.090 0.017 0.321 5.214b    

 Risk perception 0.062 0.034 0.101 1.841    

3 Constant −4.661 1.347  −3.460 0.660 0.018 3.632 

 Family history of disease −0.043 0.082 −0.028 −0.524    

HAPA Task self-efficacy 0.152 0.022 0.486 7.063b    

Variables Positive outcome expectancy 0.068 0.019 0.242 3.589b    

 Risk perception 0.050 0.034 0.080 1.477    

Additional variables Attitude towards uncertainty 0.073 0.031 0.179 2.376a    

 Anticipated regret −0.013 0.038 −0.024 −0.355    

Note: Dependent variable: Intention to undergo WGS; ap < 0.05, bp < 0.001. 
 
family history of disease (see Table 3). In the first step (model 1), the control variable, family history of disease, 
was entered, however it did not significantly predict intention F(1, 142) = 0.213, p = 0.645. In the second step, 
all HAPA components (task self-efficacy, positive outcome expectancy and risk perception) were added to the 
model and accounted for an additional 64.1% of the variance in intention, ΔF(3, 139) = 82.924, p < 0.001. In the 
final step (Model 3) HAPA components again accounted for a unique proportion of variance in intention, with 
task self-efficacy (β = 0.486, t(137) = 7.063, p < 0.001) and positive outcome expectancy (β = 0.242, t(137) = 
3.589, p < 0.001) independently predicting intention while controlling for other predictors. Attitude towards un- 
certainty and anticipated regret were added into the multiple regression in model 3 and together accounted for an 
additional 1.8% of the variance in intention, a statistically significant proportion over and above the variance 
explained by HAPA variables and family history of disease (ΔF(2, 137) = 3.632, p = 0.029). After controlling 
for other predictors, attitude towards uncertainty significantly predicted intention to undergo WGS (β = 0.179, 
t(137) = 2.376, p = 0.019), however, anticipated regret did not. 

4. Discussion 
As one of the first psychosocial studies to explore which disease and individual-based factors predict intention 
to pursue Whole Genome Screening (WGS) this study has a number of novel findings. As anticipated, the ma- 
nipulation of disease characteristics in hypothetical testing scenarios led to differences in intention to undertake 
Whole Genome Sequencing (WGS). The availability of treatment influenced intention to undertake WGS, with 
respondents indicating significantly higher intention to undergo WGS when disease treatment was available as 
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opposed to when no treatment was available, consistent with people’s desire to assert control over their lives 
[20]. Respondents also indicated greater intention to pursue WGS in scenarios where disease penetrance was 
high in comparison to when penetrance was moderate. Thus healthy young adults seem more willing to undergo 
WGS when the presence of a genetic mutation denotes a more certain probability that the carrier will develop 
the disease they have tested positive for, consistent with genetic-testing literature [6] [8]. Therefore, the current 
findings suggest a role for available treatment and high disease penetrance on influencing screening intentions 
may apply in the genomic screening context. 

Additionally, availability of treatment and penetrance worked in conjunction to influence intention to undergo 
WGS. Specifically, available treatment options appear to be more important when there is a greater than moder- 
ate probability of developing a disease. This novel interaction has not been observed in the genetic-testing lit- 
erature potentially due to methodological differences between studies. One similar previous study manipulated 
disease penetrance across three levels (33%, 66% moderate or 100% chance of developing the disease) and in- 
cluded an additional disease factor: severity [7]. Overall, the results indicate treatability and disease penetrance 
are two distinct motivations that can also interact to influence intention to pursue WGS. 

The HAPA model provided a useful theoretical framework for predicting people’s intention to undertake 
WGS to learn their personal disease susceptibility. HAPA components explained 64% of the variance in screen- 
ing intention, which is a notably greater amount than in a similar previous study, which applied another estab- 
lished psychosocial model of health behaviour (Protection Motivation Theory) to WGS intentions and included 
an information manipulation (36%) [4]. In regards to the predictive power of each component of the HAPA 
model, task self-efficacy and positive outcome expectancy both significantly predicted intention, whilst control- 
ling for the other components. Task self-efficacy emerged as the strongest predictor of WGS screening intentions 
in line with previous research identifying this component as the strongest and most robust predictor of intention 
to exercise and undergo breast and testicular self-examination behaviours [11] [14]. 

Contrary to predictions, risk perception did not independently predict WGS intentions. However, its lack of 
predictive power has been observed in previous studies, which argue risk perception is a distal antecedent factor 
involved in the initial formation of thoughts that fails to contribute a direct influence on intention [21] [22]. 
Further, Wade, Shiloh, Woolford, Roberts, Alford, Marteau, Biesecker [23] observed that perceived risk did not 
predict intention to obtain a genetic test for eight various health conditions as people did not perceive their risk 
to be equal for each condition. In the current study the perceived risk scale demonstrated low internal reliability. 
However, as WGS is a multifactorial test, it indicates personal risk to a number of single and multi-gene disor- 
ders, which carry varying degrees of objective risk. Considering also potential discrepancies between medical 
stratifications of risk and lay people’s perception of risk, then perceived risk proves a particularly difficult con- 
struct to measure in this context. Future research could create diseases categories and measure risk perceptions 
for each category rather than pooling all types of diseases together. 

Avoidance of health-related uncertainty also emerged as a significant independent predictor of screening in- 
tention, consistent with the genetic and genomic test-taking literature [4] [24]. This is despite WGS results not 
being able to provide definitive or certain outcomes as to whether an individual will develop a disease or not, 
even if a disease is known to have high penetrance. For example, Wolff, Nordin, Brun, Berglund, Kvale [6] found 
intolerance of uncertainty increased intention to undergo WGS, regardless of whether test results revealed a cer- 
tain versus uncertain outcome (100% vs. 50% chance of developing a disease, respectively). Although WGS re- 
sults may allay some uncertainties in personal disease susceptibility, people who prefer health-related certainty 
are likely to pursue WGS regardless. 

Contrary to Frost, Myers, Newman 5 and Sweeny, Legg [25], anticipated regret did not independently predict 
WGS screening intention. The current study’s use of a multi-item measure of anticipated regret could have cap- 
tured a more complete assessment of anticipated regret but reduced its ability to predict screening intention [4]. 
Alternatively as Joseph-Williams, Edwards, Elwyn [26] observed, beliefs about regret are often dependent on a 
specific outcome including receiving a positive test-result as opposed to a negative result. As WGS is an untar- 
geted approach to genetic analysis, it is unlikely to produce one disease-specific outcome but multiple outcomes 
conveying increased risk (or not) to numerous single-gene and multi-gene disorders simultaneously [2]. There- 
fore, the current measure of anticipated regret may not be relevant in the context of WGS. 

4.1. Limitations 
One of the study’s potential limitations is the current sample, which was comprised of undergraduate university 



F. Kiln et al. 
 

 
1256 

students who are unlikely to develop a chronic disease in the near future. This may potentially limit the gener- 
alisability of findings to the general population. Further, highly educated individuals have been shown to have a 
better capacity to engage with and understand genomic information and make better use of screening services 
[27]. As a consequence, lower health literacy among the general population could act as a potential barrier to 
WGS intention and uptake, as well as the communication of information both pre and post-screening. However, 
the current study has highlighted factors influencing intention among one of the potential target populations for 
WGS screening in the future, young adults [17]. Additionally, as the current sample reported limited knowledge 
of genomics and the test itself, it was possible to minimise the impact of pre-existing beliefs on intention. 

Purposed-designed hypothetical testing scenarios were used to neutralise the effect of preconceived ideas re- 
garding specific diseases and their potential psychological impact, and to ensure that the decision-making proc- 
ess was influenced only by relevant disease factors under investigation. We are aware that hypothetical intention 
to undertake WGS may not be equivalent to actual test-uptake, as previous literature indicates a considerable 
discrepancy between high self-reported intentions and lower actual test uptake in genetic screening [23] [28]. As 
WGS is currently very expensive with limited availability, it was not feasible for the current study to measure 
test uptake. Thus, intention provided the best proxy for actual behaviour in this setting.  

4.2. Conclusions 
To the authors’ knowledge this is one of the first psychosocial studies to explore the impact of disease character- 
istics on intention to undertake WGS. The findings suggest that, in this population of young and healthy adults, 
WGS intention is likely to be influenced by disease-based factors, namely whether treatment for a hereditary 
condition is available and the probability that a genetic marker will develop into disease. WGS screening pro- 
viders and researchers need to take these disease characteristics into account when designing screening informa- 
tion materials, ensuring that they accommodate participant preferences for information, while still providing ba- 
lanced information to ensure informed consent. 

Considering, however, the vast amount of information and knowledge that is offered by WGS results, obtain- 
ing informed consent for this procedure may prove more complex than for single-gene tests. Future research 
should involve the development of decision-making resources, clearly explaining the WGS procedure, benefits, 
limitations and associated risks, which have proved beneficial for genetic testing for single-gene conditions pre- 
viously [29] [30]. Given that, among young and healthy adults, particular individual factors such as task self-ef- 
ficacy, positive outcome expectancy and attitude towards uncertainty are likely to motivate screening intentions, 
screening promotions in a clinical setting could increase intentions in eligible patients by targeting these factors. 
Moreover, the desire to reduce health-related uncertainty can be a potentially motivating factor in this setting. 
Thus, WGS providers must promote awareness that screening results may find a very small increased risk of 
disease with no clear course of action [31] to counteract misconceptions about the predictive power of WGS 
[32]. 

With the unprecedented speed at which WGS technologies are advancing and their increasing availability to 
the public, further psychosocial research is needed to determine which factors influence screening intention and 
actual uptake in clinical populations. Evidence from this research may be used to develop empirically-based 
psycho-educational materials for consumers, as well as inform the optimal design of screening provider proto- 
cols in this setting. 
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Appendix A 
Scenario 1—Renibus Disease 
Imagine you have just undergone whole genome sequencing. The test results identify you have a genetic pre- 
disposition to develop Renibus disease in the future. Renibus disease is progressive leakage of protein from 
the glomerulus in the kidneyleading to kidney failure. When the kidneys stop working most people develop 
conditions that affect their blood, bones, nerves and skins and have an increased risk of cardiovascular disease. 
Your doctor informs you there is effective treatment available to cure the Renibus disease if it develops. The 
test finds you have a 50% chance of this genetic mutation developing into Renibus disease; meaning 50 in every 
100 people with this result will develop Renibus disease in their lifetime. 

Scenario 2—Iecur Disease 
Imagine you have just undergone whole genome sequencing. The test results identify you have a genetic pre- 
disposition to develop Iecur disease in the future. Iecur disease is immunological destruction to the liver cells 
leading to liver failure. Liver failure can cause many health consequences including excessive bleeding and in- 
crease pressure in the brain. Your doctor informs you there is effective treatment available to cure Iecur disease 
if it develops. The test finds you have a 95% chance of this genetic mutation developing into Iecur disease; 
meaning 95 in every 100 people with this result will develop Iecur disease in their lifetime. 

Scenario 3—Mesencephalon Disorder 
Imagine you have just undergone whole genome sequencing. The test results identify you have a genetic pre- 
disposition to develop Mesencephalon disorder. Mesencephalon disorder is a neurological condition that leads to 
progressive deterioration of sensory functions including vision and hearing. Your doctor informs you there is 
no treatment available to cure Mesencephalon disorder if it develops. The test finds you have a 50% chance of 
this genetic mutation developing into Mesencephalon disorder; meaning 50 in every 100 people with this result 
will develop Mesencephalon disorder in their lifetime.  

Scenario 4—Prosencephalon Disorder (Forebrain/Frontal Lobe) 
Imagine you have just undergone whole genome sequencing. The test results identify you have a genetic pre- 
disposition to develop Prosencephalon disorder. Prosencephalon disorder is a neurological condition that leads 
to progressive deterioration in the function of memory, planning, motivation and aspects of emotional func- 
tion. Your doctor informs you there is no treatment available to cure the Prosencephalon disorder if it develops. 
The test finds you have a 95% chance of this genetic mutation developing into Prosencephalon disorder; mean- 
ing 95 in every 100 people with this result will develop Prosencephalon disorder in their lifetime. 

Appendix B 
Health Action Process Approach Scale 
Risk Perception Subscale 
This subscale asks you to rate the likelihood of you having an increased risk for different types of disease. For 
each of the statements below, please indicate the best/most appropriate response for you. 

On a scale of 1 (very low) to 7 (very high), I think my chances of having an increased risk for developing. 
1) A common disease (for example diabetes type 2 or heart disease) caused by genes, my behaviour and the 

environment. 
2) A type of cancer (breast, colorectal, ovarian, prostate, lung). 
3) A psychiatric condition (bipolar disorder, schizophrenia disorder, major depression). 
4) A neurodegenerative disease (Alzheimer’s disease, Parkinson’s disease or Huntington’s disease). 

Positive Outcome Expectancy Subscale 
This section will look at your beliefs about the benefits and advantages of undergoing whole genome sequencing. 
Please indicate the extent to which you agree with the following statements, on a scale of 1 (strongly disagree) 
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to 7 (strongly agree) Whole genome screening would… 
1) Enable early detection of and treatment for diseases for which I may have an increased risk of developing. 
2) Enable me to come to terms with and prepare for the possibility of developing a disease. 
3) Enable me to discover my personal susceptibility to diseases. 
4) Increase my awareness and understanding of the disease I am at risk of developing. 
5) Reduce distress and worry about my future health.  
6) Help family planning by telling me about my future health and disease risk. 
7) Inform my family of familial disease risk.  
8) Enable me to get counselling and support for my disease risk and future health.  
9) *Give me information that is currently not useful for managing my health. 
10) *Give me information that is inaccurate or contains errors. 
11) *Give me information that scientists cannot currently interpret or explain what it means.  

Task Self-Efficacy Subscale 
Various barriers make it hard to undergo whole genome sequencing. 

On a scale of 1 (very unlikely) to 7 (very likely) what is the likelihood you would undergo Whole Genome Se- 
quencing if you had to… 

1) Undergo a blood test. 
2) Pay $1000 for the test. 
3) Undergo the test against your family’s wishes. 
4) Communicate the results to your family.  
5) If results may put you at risk of discrimination from insurance companies and employers. 

Intention Subscale 
Now you are aware of multiple very different possible outcomes of whole genome sequencing, please indicate 
your likelihood of undergoing whole genome sequencing in the future when the test becomes available.  

Please click at the point on the line from 0 - 10, which corresponds to your likelihood of undergoing whole 
genome sequencing in the future.  

Very unlikely 0______________________________________________________10 Very likely 
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