
Dissimilar Opinions Regarding
Personal PGx Testing

Compared with parents, medical stu-
dentsweresignificantlymoreconcerned
with the issue of health insurance

discrimination, an ethical issue that is
still under active debate.36,37 In terms of

baseline PGx knowledge, although 36%
of lay respondents misidentified the
definition of PGx, up to 18% of medical

students fared just as badly. Thus, our
findings support current literature
suggesting that medical education on
PGx can be improved.29 Indeed, ac-
cording to the International Society of

FIGURE 2
According toMANOVAanalysis, the level of concern for takingPGx testsvariedsignificantly amongdifferent respondent types (denotedbyasterisk), forconcerns
either relating to insurance discrimination (A; P = 1.153 1025) or employment discrimination (B; P = 3.493 1025). The level of concern for taking PGx tests
was statistically equivalent between those with incorrect and those with correct knowledge of PGx, for both insurance discrimination (A; P = .183) and
employment discrimination (B; P = .755). The interaction term Respondent Type3 Baseline PGx Knowledge was not statistically significant, for both insurance
discrimination (A; P = .945) or employment discrimination (B; P = .502).

FIGURE 3
According toMANOVAanalysis, the level of comfortwith PGx significantly divergedbetween incorrect and correct baseline PGx knowledge, for bothmild disease
(A; F = 27.7; P = 2.533 1027) and severe disease (B; F = 21.7; P = 3.993 1026). At an a value of P = 3.233 1024, the level of comfort with PGx was statistically
constant across the 3 respondent groups, for both mild disease (A; F = 3.74; P = .024) and severe disease (B; F = 0.123; P = .884). The interaction term
Respondent Type 3 Baseline PGx Knowledge was not statistically significant, for both mild disease (A; F = 1.72; P = .180) and severe disease (B; F = 1.62;
P = .199).
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Pharmacogenomics, at least 4 hours of
PGx teaching may need to be offered to
medical students.38

Unlike other respondents, only med-
ical students appeared to believe that

GPs and specialists have different
amount of expertise regarding PGx. In
reality, it is known that there is great
variability in physicians’ familiarity
with PGx.39 Nonetheless, regardless

of physician specialty, our study
revealed the public has high expec-
tations for all physicians, in agree-
ment with the findings of other
investigators.35,40

TABLE 2 Exploring Parents’ Views on PGx Testing for Themselves and Their Views on PGx Testing for Their Children

Paired t Testa 95% CI P (a = 3.23 3 1024)

Question 4 in Survey 2 (Importance
of Notifying Parents)

Question 4.2 in Survey 2 (Importance
of Notifying Children)

Mean SD Mean SD (Question 4 in Survey C–Question 4.2 in Survey C)

9.41 1.46 7.71 2.76 1.35 to 2.06 1.57 3 10217

Question 9 in Survey 2 (Cost for One’s
Children as a Concern)

Question 9 in Survey 1 (Cost
for Oneself as a Concern)

Mean SD Mean SD (Question 9 in Survey C–Question 9 in Survey P)

6.93 3.31 7.49 3.09 20.89 to 20.24 5.26 3 1024

a Comparisons with P values . .01 are omitted from the table.

TABLE 3 Comparing Responses for Paired Questions That Focused on Dichotomized Aspects of Various Issues

Respondent Group Comparison Statistical Significance

Question 2 (Comfort With
PGx for Mild Disease)

Question 3 (Comfort With PGx for
Severe Disease)

a = 3.23 3 1024

Mean (SD) Mean (SD) 95% CI (Question 2–Question 3) P

Nonparents 8.32 (2.45) 8.93 (2.14) 20.86 to 20.35a 6.83 3 1026

Medical students 7.75 (2.15) 9.06 (1.46) 21.56 to 21.07a 7.69 3 10222

Parents 7.85 (2.60) 8.90 (1.94) 21.35 to 20.75a 7.89 3 10211

Children 7.70 (2.70) 9.05 (1.86) 21.69 to 21.02a 5.94 3 10214

Question 6 (Concern About
GPs’ PGx Skills)b

Question 7 (Concern About
Specialists’ PGx Skills)

Mean (SD) Mean (SD) 95% CI (Question 6–Question 7) P

Nonparents 3.89 (3.10) 3.78 (2.90) 20.43 to 0.66 .666
Medical students 3.73 (2.65) 2.92 (2.17) 0.55 to 1.07a 4.26 3 1029

Parents 3.80 (2.86) 3.42 (2.76) 0.07 to 0.70 .017
Children 4.07 (3.00) 3.45 (2.66) 0.28 to 0.95 4.53 3 1024

Question 8 (Concern About Public Cost)b Question 9 (Concern About Private Cost)

Mean (SD) Mean (SD) 95% CI (Question 8–Question 9) P

Nonparents 5.37 (3.32) 8.15 (2.70) 23.41 to 22.16a 7.98 3 10214

Medical students 5.44 (2.99) 7.67 (2.29) 22.62 to 21.85a 2.82 3 10224

Parents 5.67 (3.35) 7.47 (3.05) 22.33 to 21.27a 2.64 3 10210

Children 5.60 (3.41) 6.92 (3.28) 21.80 to 20.85a 1.07 3 1027

Question 11 (Fear of Insurance
Discrimination)

Question 12 (Fear of Employment
Discrimination)b

Mean (SD) Mean (SD) 95% CI (Question 11–Question 12) P

Nonparents 6.77 (2.99) 5.23 (3.50) 0.91 to 2.17a 4.72 3 1026

Medical students 7.86 (2.40) 7.02 (2.62) 0.54 to 1.14a 1.08 3 1027

Parents 6.55 (3.23) 5.92 (3.50) 0.28 to 0.97 4.02 3 1024

Children 6.47 (3.23) 6.00 (3.40) 0.21 to 0.73 4.57 3 1024

a The 95% CIs have a superscript letter only if they are significant at the a level of 3.23 3 1024.
b The distribution of individual responses for questions 8 and 12 follow a bimodal distribution, thereby complicating the respective comparison of their mean responses with Questions
9 and 11.
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Contrasting PGx for Oneself Versus
PGx for One’s Child

Previous research in pediatric oncology
revealed that parents may not be dis-
tinguishing their own understanding of
the situation from their child’s experi-
ences, especially when faced with dif-
ficult treatment choices.41 In terms of
PGx testing, it appeared that parents
valued their own understanding more
than their child’s understanding. Cur-
rently, how children’s assent should be
properly approached is unclear, espe-
cially considering that no consensus
regarding the meaning of assent has
yet been reached among ethicists.42

The legal situation is even more com-
plicated, especially in America, where
the legal weigh of assent varies greatly
from state to state.43 Thus, as a result
of different local practices in both
ethics and law, the process of seeking
assent for pediatric PGx testing may
need to be casuistic.

Complex Opinions Difficult to
Interpret

Employment discrimination, public cost,
and wait time were 3 issues that ap-
peared to polarize the opinions of lay
respondents.

Before 2008, the risk of discrimination
as a result of personal PGx testing was
raised by ethicists, either explicitly36 or
implicitly.44,45 Since 2008, both em-
ployment and health insurance dis-
crimination, as a result of PGx testing,
have been prohibited in the Unites
States, owing to the successful pas-
sage of the Genetic Information Non-
discriminatory Act.46 More recently,
however, new concerns have surfaced
on whether the evolving definition of
genetic information, as a result of
evolving technology, could hasten the
obsoletion of the Genetic Information
Nondiscriminatory Act.37

As mentioned previously, although PGx
testing is becoming more and more
affordable,6–8 the respondents in our

study still appeared to be uniformly
concerned about private cost. In juris-
dictions like Canada, public funding is
available for some, but not all, medical
services.47,48 In our study, the prospect
of publicly funded PGx testing did not
universally assuage the study partic-
ipants’ concerns on cost. Instead, ow-
ing to polarization of opinions on
publicly funded PGx testing, how clini-
cal PGx should be funded will likely
arouse debate, at least in jurisdictions
similar to Canada.

At this point, several limitations of our
exploratory study deserve mention.
First, although it is permissible to em-
ploy convenience sampling in an ex-
ploratory study,17,19,20,49 convenience
sampling can potentially limit the gen-
eralizability of results.

Second, although the issue of assent
was briefly addressed, older children
capable of assent were not directly
surveyed in the current study. However,
it should be noted that the primary
objective of the current study is to
identify potential factors that influence
the acceptability of PGx testing, not to
focus assent, which by itself is a very
complex issue,42,43 worthy of many
further studies before it can be fully
addressed.

Third, extra demographic data such as
respondents’age, income, and political
orientation were not collected. Pre-
sumably, such data could have
explained the bimodal distribution of
opinions on issues such as wait time,
public cost, and employment discrimi-
nation. Nevertheless, it is permissible
for exploratory research to limit study
variables to those that are most es-
sential to the research objective.50 As
well, we value the anonymous input of
respondents, who might have declined
survey participation when asked to
provide sensitive personal data.

Despite its limitations, exploratory
research is still well suited for probing
public attitudes.50 Reassuringly, many

results of the current study are in broad
agreement with literature data focus-
ing on PGx in other contexts.29,30,32,35,40

Thus, it is likely that new and unique
findings in our study could also be
reproduced. If nothing else, the findings
of our study could be used as rationale
for further definitive studies.

CONCLUSIONS

Our primary hypothesis was partly
correct, in that a few opinions re-
garding personal PGx testing were
sharedbyall respondents. Inparticular,
for all respondents, the greatest con-
cern with PGx testing appeared to be
informed consent. As well, for all
respondents, comfort level with PGx
testingseemedto increasewithdisease
acuity and baseline PGx knowledge. In
the future, studies should address
whether the acceptability of PGx testing
to the lay public could be increased by
education regarding PGx. As well, be-
cause the definition of PGx was un-
knownto18%ofmedical students inour
study, our findings are in support of
recommendations calling for more PGx
teaching in the medical school curric-
ula.38

In the case of pediatric PGx testing,
parents appeared to value their own
understanding above their children’s.
Because the concept of assent itself
has different meanings in different
contexts and jurisdictions,42,43 the
weight of a child’s assent should be
also viewed in the context of the child’s
specific situation. Lastly, on issues
besides assent, parents’ views on
personal PGx testing for themselves,
including the acceptability of testing,
were not markedly different from
their views on PGx testing for their
children.
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