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Purpose: Leftover newborn spots can provide a powerful research tool
as a population-wide DNA bank. Some provinces/states store them for
more than 20 years; however, parents are usually not informed of the
retention of leftover newborn spots. To examine the opinions of Cana-
dian geneticists regarding permission for leftover newborn spots storage
for research purposes and the associated risks, a web-based survey was
distributed to all members of the Canadian College of Medical Genet-
icists with a valid e-mail address (n � 209) and completed by 78
respondents (37%). Results: The majority of respondents (73%) fa-
vored opt-out notification for retention of samples that would be held for
longer than 2 years. For research on multifactorial conditions using
leftover newborn spots originally banked without parental permission,
geneticists favored different types of permission depending on the level of
identifiable information attached to samples. Thirty-eight percent were
concerned that information pamphlets that state that leftover newborn spots
will be stored and may be “a source of DNA for research” would lead to
a decreased participation in newborn screening. Twenty-eight per-
cent believed that group stigma or family anxiety was likely to result
from using nonidentified leftover newborn spots to study multifac-
torial conditions. Conclusion: The concerns of this knowledgeable
cohort supports the critical importance of public engagement about
both the potential risks and societal benefits associated with the use
of leftover newborn spots in research as policy for leftover newborn
spots is developed. Genet Med 2011:13(4):305–313.
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Newborn screening, one of public health’s major successes,
began in the 1960s with phenylketonuria testing.1 New-

borns are typically screened in North America without parental
permission because of the potential public health value.2 Al-
though in the United States some states only permit withdrawal
for religious reasons, in Canada, parents can decline newborn

screening for any reason. Many parents are not even aware that
newborn screening is performed.3 The leftover newborn spots
(LONBS) have been stored, also typically without parental
permission, for variable periods of time extending beyond 20
years in some jurisdictions in North America.4,5 In the past,
LONBS had limited potential value, but they now represent a
powerful research resource in the context of high throughput
genomic technologies.6,7 Recently, tandem mass spectrome-
try8–10 greatly increased the number of conditions screened for.
As a result, numerous information pamphlets distributed to
parents are being updated to reflect these new changes, although
most still do not address the issue of storage of leftover samples.

In Canada, most practitioners and leaders in the field seem
inclined to endorse educating the public about the LONBS
storage practices.11 However, many questions remain. What
type of conditions should be investigated using LONBS? How
should confidentiality be protected? Should parental permission
be sought for spots stored for only a brief period of time? What
information should be provided to parents? For how long should
these LONBS be stored? Should consent be obtained once the
child is 18 years to continue to store the samples?

Answering these questions is becoming increasingly urgent
in the current social context where use of leftover biological
material in research is gaining increasing public scrutiny. Re-
cent examples where researchers and/or governmental bodies
have not only been criticized but also punished by law courts for
using leftover biological material without proper consent for
secondary use include the cases of the Havasupai tribe12 and of
use of residual blood spots in Texas.13

LONBS differs from biobanks built explicitly for research in
that questions pertaining to (1) the appropriate types of con-
sent,14–16 (2) mechanisms to ensure privacy protection and
confidentiality of participants, (3) benefit sharing,17,18 and (4)
how and when to return research results and incidental findings
to participants19–21 have been well explored in the litera-
ture.22–32 In 2005, Avard et al.11 surveyed newborn screening
laboratories in Canada and found that retention practices varied
widely. The stakeholders whom they surveyed (40 individuals
including representatives from provincial Newborn Screening
laboratories, health professional associations, policy makers,
consumer groups, and the research community attending the
Garrod Association meeting, a annual metabolic meeting in
Canada) supported use in research of anonymous LONBS with
research ethics board (REB) approval. However, these survey
respondents also expressed concerns that gathering consent for
research purposes might interfere with the screening process.

Geneticists are a key group of professionals and are in a
privileged position to understand the elements at play in genetic
research and the extent of risks associated with use of different
types of samples. We reasoned that it would be important to
discover whether this sophisticated group has significant con-
cerns regarding use of these samples. Indeed, if they did, this
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would suggest the need for broader public discussion on the use
of these spots. It would also help to identify the issues, which
should be given priority in those discussions. We chose to study
only Canadian geneticists, as the cultural context is distinct
from the United States, and the presence of a universal health
care system may lead to different perceptions of the risks
associated with results derived from research.

More specifically, the goal of our survey was to assess
Canadian geneticists’ views on (1) what would constitute an
appropriate type of permission for storage and research uses of
LONBS and (2) whether samples that include increasingly
identifiable information should be subject to more explicit ap-
proaches to permission.

METHODS

We developed a survey instrument based on pilot testing with
three Medical Ethics Fellows from Harvard University and two
Genetics Residents from the University of Manitoba. The re-
search protocol was approved by the Health REB, Bannatyne
Campus, University of Manitoba, and by the Board of Directors
of the Canadian College of Medical Geneticists (CCMG). An
e-mail containing a live link to the web-based survey was sent
by the CCMG to all its members on February 15, 2007. Data
collection started on February 15, 2007, and ended on March
14, 2007. A reminder e-mail was sent on March 1, 2007.

Vignettes about permission and oversight
We used vignettes to assess respondents’ opinions about (1)

appropriate approaches to permission for storage of LONBS, (2)
the appropriate level of oversight required to use LONBS for
research on multifactorial conditions, (3) the impact on parents’
willingness to participate in newborn screening, if the research
use of leftover deoxyribonucleic acid (DNA) from LONBS
were publicly disclosed, and (4) the likely risks associated with
the research use of LONBS. Vignettes were structured to reveal
how respondent attitudes might change according to different
levels of identifiable information. All vignettes specified that
respondents were to assume that LONBS had initially been
collected without parental permission (as this reflects the cur-
rent common situation in Canada).

We used a six-point Likert-scale and collapsed answers
into either agree or disagree to assess agreement with differ-
ent types of consent for storage of LONBS (each question
was independent, and respondents could, therefore, agree
with more than one strategy for seeking consent). We also
calculated the mean level of agreement by weighting each
respondent’s answer as follows: completely disagree was
assigned a score of 1, disagree 2, somewhat disagree 3,
somewhat agree 4, agree 5, and completely agree 6. The total
score for each category (notification, verbal, and written) was
then divided by the number of respondents.

Definition of types of samples by level of identifying
information

In the survey instrument, we explicitly defined the terms
anonymous, generalized, linked, and identified, as defined in
Figure 1.

Perceived risks associated with the research use of
LONBS

We asked five questions about risks. These particular risks
were selected because they represent broad categories of risks,
which are often cited as potentially of concern.33,34 If respon-

dents answered “yes” to at least one of these questions, they
were categorized as having a greater global perception of risk
for the purposes of correlation analysis.

Definition of type of practice, researcher, and
provincial origin

We categorized respondents as clinicians or laboratory prac-
titioners. We defined clinicians as respondents who indicated
either clinical genetics or clinical metabolics as their primary
area of practice. We defined laboratory practitioners as individ-
uals who indicated clinical molecular laboratory, clinical met-
abolic laboratory, or clinical cytogenetic laboratory as their
primary area of practice. We distinguished between researchers
and nonresearchers based on respondents who indicated
whether they devote 25% or more of their time to research
(respondents who did not specify the amount of time they
devoted to research were not categorized.) Finally, we catego-
rized respondents as to whether their primary geographic area of
practice was the province of Quebec or not (respondents who
did not specify their province of practice were included in the
latter group). Respondents from Quebec were analyzed sepa-
rately, because consent for newborn screening there includes an
opt-in component, whereas only a notification with opt-out
option is presented in the rest of Canada.

Statistical analysis
Fisher exact tests were used to compare response rates

among unordered categories (e.g., gender: male versus female;
geographic area of practice: Quebec versus other states; and
area of practice: clinician versus laboratory), and the Jonck-
heere-Terpstra test was used for ordered categories (e.g., per-
centage of time allotted to research: �25% versus �25%).
Tetrachoric and polychoric correlations were used to measure
correlations between answers to questions in various sections of
the survey. A coefficient of correlation with a positive value was
interpreted as implying a direct association between the two
variables. A variable in direct linear correlation would have a
maximum coefficient correlation of �1, and a variable with no
association would have a coefficient of correlation of 0, and a
correlation �0.3 was interpreted as statistically significant.

RESULTS

Demographics
The CCMG has 233 members; 13 did not provide an e-mail

address, and 11 e-mails did not reach the intended recipient;

Fig. 1. Definitions of identifiability.
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therefore, 209 members received the survey. A total of 78
Canadian geneticists (Table 1) completed the survey (response
rate � 37%). Eight participants could not be categorized ac-
cording to their type of practice. The province of origin of the
respondents was not statistically significantly different from the
provincial distribution of the members of the CCMG. Unfortu-
nately, the CCMG did not have data on the average age of their
membership, and they allowed members to select more than one
affiliation without specifying if the majority of their practice is
clinical or laboratory, and we could, therefore, not compare our
data to the total membership.

Answers from clinicians were not significantly different from
those of laboratory practitioners. There were also no statistical
differences between the answers of researchers and nonre-
searchers. We have, therefore, collapsed across these categories
in presenting the data.

Perception of the risks as likely to be associated with
the research use of LONBS

Table 2 describes respondents’ ratings of five risks as likely
or unlikely to occur, if nonidentified LONBS were used for
research on multifactorial conditions. Most respondents (72%)
believed that it is unlikely that any of the five risks assessed
would occur, but 28% rated at least one of the five risks as
“likely” (global perception of risk). Across the five risks, group
stigma and family anxiety were seen as the most likely, by 18%
and 15% of respondents, respectively.

Those who perceived any of the five risks were also more
likely to agree with the need for written parental permission
for retention of LONBS for more than 2 years (correlation of
0.45).

Perceived impact of disclosing retention of DNA on
participation in newborn screening

Concern that changing the wording in the information pam-
phlet provided to parents to say that “the blood collected for
newborn screening will be kept and may be used as a source of
DNA for research” would lead to decreased participation in
newborn screening was expressed by 26 (38%) respondents
(Table 3).

Perception of appropriate form of permission for
storage

The majority of all respondents agreed with seeking per-
mission for storage of LONBS by informing the population
that samples are to be retained and that it is possible to
withdraw one’s sample (public notification with opt-out op-
tion, from here on referred to as notification). As Table 4
indicates, this agreement stands true whether the samples are
to be retained for more than 2 years (73% agreement: 29%
completely agreed, 35% agreed, and 9% somewhat agreed)
or past the age of majority (69% agreement: 16% completely
agreed, 42% agreed, and 11% somewhat agreed). As respon-
dents were asked to rate their agreement with each strategy
for seeking consent, they could agree with more than one
strategy. Other options presented to respondents included
requesting verbal consent and/or requesting written consent;
as per Figure 2, these options obtained a lower rate of
agreement than the notification strategy.

Table 1 Demographic characteristics of 78 geneticists (%)

Survey respondents, N (%)

Mean age 51.3 yr (SD � 12 yr)

Sex

Male 31 (10)

Female 41 (53)

Nonrespondents 6 (8)

Primary area of practice

Clinical genetics 39 (50)

Clinical metabolics 1 (1)

Clinical molecular laboratory 11 (14)

Clinical metabolic laboratory 4 (5)

Clinical cytogenetics laboratory 14 (18)

Other 5 (6)

Nonrespondents 4 (5)

Percentage of time allocated to research

�25 53 (68)

25–40 11 (14)

41–75 6 (8)

�75 3 (4)

Nonrespondents 5 (6)

Participants were asked to answer the above questions but were still allowed to
proceed through the survey if they refused to answer a question which could
potentially uniquely identify them given the small number of geneticists in
Canada.

Table 2 Perception of risks for research on multifactorial/polygenic conditions, N � 66

“Below you will find a few statements about the potential risks associated with utilization of non-identified leftover newborn spots for research on
multifactorial/polygenic conditions. Please read each statement carefully. Then tell us whether you think each situation is likely or unlikely to occur.”

Who answered “likely,” N (%) Who answered “unlikely,” N (%)

Group stigma will develop against particular subgroups of contributors 12 (18) 54 (82)

Patients/families will suffer increased anxiety 10 (15) 56 (85)

Patients’ ability to obtain employment will be impaired 1 (2) 65 (98)

Patients’ ability to obtain insurance will be impaired 2 (3) 64 (97)

Patients/families will suffer deterioration of familial relationships 1 (2) 65 (98)
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Notably, agreement with a notification strategy was corre-
lated with judging that disclosing retention of DNA from new-
born screening would not decrease participation in screening
programs (coefficient of correlation of 0.46).

However, agreement with a notification strategy was lower
among Quebec respondents (Table 5 and Fig. 3). For samples
retained past the age of majority, only 42% of Quebec respon-
dents (5/12) agreed with a notification strategy in contrast to the
78% of non-Quebec respondents who agreed (P � 0.02). For
samples kept for more than 2 years, 58% (7/12) of Quebec
respondents versus 75% (38/51) of non-Quebec respondents
agreed with a notification strategy, although because of the very
small number of Quebec respondents, this trend did not reach
statistical significance (P � 0.30).

Type of permission perceived as required for use of
LONBS in research on multifactorial conditions not
related to newborn screening

As Figure 4 indicates, the approach to permission favored for
the use of LONBS in research on multifactorial conditions
varied according to their potential identifiability. For all types of
samples, most respondents believed that, at minimum, REB
review was necessary. For anonymous and “generalized” sam-
ples, slightly more than two thirds of respondents did not think
that written parental permission was necessary. For linked
LONBS, even though most respondents (67%) believed that
some written parental permission was necessary, 31% favored
REB approval only (and 2% incorrectly believed that no type of
permission was required). The group that preferred to obtain
written permission was evenly split between those who thought
it would be appropriate to obtain a single permission for use in
research (blanket consent) and those who thought that parental
permission should be specific for each protocol. For identified
LONBS, 78% of respondents favor a specific parental permis-
sion for each protocol.

DISCUSSION

Thirty-eight percent (38%) of our respondents felt that in-
cluding information in parental educational pamphlets that say
“the blood collected from newborn screening will be kept and
may be used as a source of DNA for research” would decrease
participation in newborn screening. Moreover, 28% of those
who answered the question expected at least one kind of re-
search risk to occur, if nonidentified LONBS were to be used in
research on multifactorial conditions. These findings about the
perception of risk highlight the paramount importance of en-
couraging public discussion, among both health care profession-
als such as geneticists and members of the public. Such discus-
sions should focus on societal benefits and purposes of
conducting research with LONBS and potential risks.

Table 4 Perceptions regarding types of permission, which should be required to store LONBS

No. who agreed/No. respondents
who answered the question (%)

Mean agreement
score

If the province wants to keep Guthrie cards more than 2 yr,

No direct parental permission is required provided active efforts are made to
inform the public about DNA banking of newborn spots and of the
possibility to withdraw one’s sample at any time.

48/66 (73) 4.3

It should get verbal permission from the parents. 12/64 (19) 2.5

It should get written permission from the parents. 27/64 (42) 3.3

If the province wants to keep Guthrie cards more than 18 yr,

No direct parental permission is required provided active efforts are made to
inform the public about DNA banking of newborn spots and of the
possibility to withdraw one’s sample at any time.

44/64 (69) 4.0

It should get verbal permission from the parents. 10/64 (16) 2.3

It should get written permission from the parents. 22/64 (34) 3.0

We used a six-point Likert-scale and collapsed answers into either agree or disagree to assess agreement with different types of consent for storage of LONBS (each
question was independent, and respondents could, therefore, agree with more than one strategy for seeking consent). The options somewhat agree, agree, and completely
agree were collapsed into “agree,” whereas the options completely disagree, disagree, and somewhat disagree were collapsed into “disagree.”
The mean level of agreement was calculated by weighting each respondent’s answer as follows: completely disagree was assigned a score of 1, disagree 2, somewhat
disagree 3, somewhat agree 4, agree 5, and completely agree 6. The total score for each category (notification, verbal, and written) was then divided by the number of
respondents.

Table 3 Perceived impact of disclosing retention of DNA
on participation in newborn, N � 68

“The Minister of Health for your province has suggested changing
the information pamphlet for newborn screening to say that ‘the
blood collected for newborn screening will be kept and may be
used as a source of DNA for research.’ In your option, how would
this chance affect the number of parents who give permission for
newborn screening?”

This change would N Percentage

Increase participation in newborn
screening

0 0

Decrease participation in newborn
screening

26 38

Not change participation in newborn
screening

42 62

Participants were allowed to select only one answer.
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Geneticists are a key group of professionals and are in a
privileged position to understand the nature and extent of risks
associated with the use of different types of samples in genetic
research. One might argue that if a group of highly knowledge-
able professionals perceive risks, the general public may be
even more likely to perceive such risks. However, health care

professionals might be more risk averse, or more inclined to
worry about human subjects’ protection, than the average citi-
zen. Indeed, a review of several studies about the public’s views
regarding consent for biobanking found that large numbers of
citizens do not perceive significant risk and would consent for
future unspecified uses of their biospecimens, whereas many

Fig. 2. Mean level of agreement with different strategies to seek consent.

Table 5 Perceptions of Quebec respondents regarding types of permission, which should be required to store LONBS

No. who agreed/No. respondents
who answered the question (%)

Mean agreement
score

If the province wants to keep Guthrie cards more than 2 yr,

No direct parental permission is required provided active efforts are made to
inform the public about DNA banking of newborn spots and of the
possibility to withdraw one’s sample at any time.

7/12 (58) 3.8

It should get verbal permission from the parents. 1/12 (8) 2.3

It should get written permission from the parents. 5/11 (45) 3.2

If the province wants to keep Guthrie cards more than 18 yr,

No direct parental permission is required provided active efforts are made to
inform the public about DNA banking of newborn spots and of the
possibility to withdraw one’s sample at any time.

5/12 (42) 3.1

It should get verbal permission from the parents. 2/11 (18) 2.4

It should get written permission from the parents. 5/12 (42) 3.5

We used a six-point Likert-scale and collapsed answers into either agree or disagree to assess agreement with different types of consent for storage of LONBS (each
question was independent and respondents could therefore agree with more than one strategy for seeking consent). The options somewhat agree, agree and completely
agree were collapsed into “agree” while the options completely disagree, disagree and somewhat disagree where collapsed into “disagree.”
The mean level of agreement was calculated by weighting each respondent’ answer as follow: completely disagree was assigned a score of 1, disagree 2, somewhat disagree
3, somewhat agree 4, agree 5 and completely agree 6. The total score for each category (notification, verbal, written) was then divided by the number of respondents.
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Fig. 3. Mean level of agreement from Quebec respondents with different strategies to seek consent.

Fig. 4. Preferred type of permission according to identifiability of samples.
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professionals have called for more stringent forms of consent.35

In short, we cannot infer from our results how the general public
is likely to perceive requests to use LONBS for research.
Indeed, there is likely to be no “one” general public but rather
a range of opinions. Moreover, these attitudes remain to be
discovered empirically. What we can conclude, however, is that
38% of geneticists are concerned that retention and use for
research of DNA for LONBS may have a negative impact on
newborn screening. These concerns can be interpreted as worry
about the impact on public trust of plainly stating that the blood
spots will be a source of DNA for research. This finding should
be seen as a bright yellow light, cautioning us to proceed with
mindfulness. If 38% of such a sophisticated and highly knowl-
edgeable group perceives risk and worries about impact on the
public’s trust, it behooves the research community to take steps
to preserve that trust particularly at a time where the general
public has clearly stated that they want to be consulted about the
use of their biological materials for research. Within the last
year, parents in Texas successfully sued the state and obtained
a new law mandating that parents be told how the state intends
to manage their child’s genetic material and given the opportu-
nity to prohibit such use by the state.13 Moreover, in the past
few months, the Havasupai tribe successfully sued researchers
for improper use of their DNA, reminding not only the medical
community but also the entire general public of the importance
of transparency and of public engagement in decisions about
use of leftover biological material in genetic research.12,36,37

Because, after all, these decisions concerns us all.
One can argue that there is a moral obligation to protect the

public’s trust in the health institution of newborn screening. The
argument resides in the fact that research using LONBS is not
for the direct benefit of individual patients, but newborn screen-
ing does directly benefit individual patients and that is its
purpose. Therefore, jeopardizing public trust in newborn
screening would not only undermine the ability of this institu-
tion to fulfill its public health mandate, but it would also
undermine the best interests of individual newborns.

For all these reasons, researchers must seriously consider
how best to preserve the public’s trust. Top-down educational
efforts that simply aim to inform or reassure the public are
likely to be unhelpful at best, counterproductive and paternal-
istic at worst. Instead, we believe that authentic engagement
with the nature of the problem should be promoted. Public
engagements through structured processes of deliberative de-
mocracy have already been successfully deployed to encourage
community discussions in Canada on the topic of biobanking.
Secko et al.38 report on a highly structured set of strategies they
used to reveal differences and points of consensus among citi-
zens in British Columbia on the types of consent participants
would be comfortable with in various kinds of biobanks. Their
approach provides an excellent model for similar conversations
that could be structured about the use of LONBS.

Moreover, there is some evidence that engagement per se,
even when the public perceives risks associated with the activity
for which consent is being sought, can contribute to greater, not
lesser, public trust. It is in this context that our differential
results from respondents from the province of Quebec are
particularly enlightening.

Our survey asked respondents to rate their agreement with
different strategies (notification, verbal consent, and written
consent) for seeking consent to store LONBS. One may argue
that this does not allow assessing the preferred strategy of each
respondent. However, the aim of this work was not to impose a
strategy but rather to evaluate which strategies, in the eyes of
professionals, would be reasonable options to present to the

public if we are to initiate a community consultation process.
The type of permission selected by our respondents for storage
parallels the type of permission sought for the newborn screen-
ing process itself. Most of our respondents preferred an opt-out
notification strategy for storage of LONBS both for samples
kept more than 2 years and for samples retained more than 18
years. However, respondents from the Province of Quebec were
less likely to favor a notification strategy (particularly for sam-
ples retained more than 18 years) and instead favored written
consent. Their responses parallel the way permission is obtained
for newborn screening in Quebec. An opt-out notification strat-
egy is used in all of Canada, except in Quebec, where a parental
opt-in strategy is used. There, in addition to the blood sample
drawn near birth, parents are also invited to take the initiative to
mail a urine sample at 3 weeks of age (with an excellent
compliance rate: 90% over 3 decades39). The perceived require-
ment for a more stringent type of permission for storage of
LONBS by Quebec respondents could represent more than a
cultural difference. It may also be that, by including an opt-in
component for the screening process, the population is de facto
better informed about the process. Community consultation
seeks to obtain a “buy-in” from the population, and one could
argue that the 90% compliance rate with the opt-in component
of newborn screening in Quebec reflects such a buy-in. Request-
ing a written consent (opt-in component) for storage of samples
may, therefore, represent a stronger strategy for achieving com-
munity buy-in for the research use of LONBS. Such requests
could also be promoted by community consultation. Commu-
nity consultation could also allow sharing knowledge with the
public and hearing potential ambivalence, thereby directly in-
volving the population in decision making. Indeed, although
traditionally poor trust was believe to be due to fear or lack of
knowledge, increasing data support that trust is not only related
to levels of fear or knowledge but also to the degree of public
engagement.40,41

Avard et al.11 has shown that Canadian stakeholders ex-
pressed concerns that gathering explicit consent for secondary
use might impair participation in screening. Our data only
partially confirmed this finding. Although 38% of our survey
respondents are concerned that disclosing that DNA derived
from LONBS would be retained and potentially used for re-
search might interfere with the screening process, we actually
observed a positive correlation between participants who agreed
with a notification strategy and those who believed that disclos-
ing retention of DNA would not decrease participation in
screening. Therefore, agreement with a notification strategy is
probably not simply an avoidance strategy to try to minimize
the potential negative impacts disclosure might have on public
trust but a reflection of these respondents’ sense of what is an
appropriate level of protection.

The main limitation of this study is its modest response rate.
However, this study differs from most survey research in that
instead of sampling a subgroup of the population of interest, we
presented the entire membership of the CCMG with an oppor-
tunity to express their opinion. Moreover, this study represents
the largest sample published to date on the views of a key
stakeholder group, 78 members of the CCMG. There is also
ample research documenting the difficulty of reaching a re-
sponse rate �50% in surveys of physicians, and incentives are
often used to reach that threshold.42,43 Moreover, online surveys
have also been shown to obtain more modest response rates.44,45

A meta-analysis46 has not only documented a mean 34% re-
sponse rate for online surveys but also has concluded that
particular groups including physicians have even poorer re-
sponse rate to online surveys. That we gathered responses from
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37% of the total CCMG membership with an online survey
without the use of incentives of any type may suggest that we
captured the views of those with the greatest interest in the
subject.

One may ask about the pertinence of surveying the opinions
of medical geneticists because most of them do not necessarily
participate in designing public policies regarding newborn
screening. However, our findings have relevance beyond new-
born screening and provide guidance regarding use of all types
of stored leftover biological material in genetic research. In this
regard, we believe that geneticists are an important group to
survey because they are the professionals with the richest ex-
pertise in counseling for DNA-based tests and in interpreting
the results of such testing. Clinical geneticists use DNA-based
tests routinely in their practice including presymptomatic test-
ing and testing using technologies susceptible to yield results of
unclear clinical significance. Proficiency in obtaining informed
consent (from adults or parental permission for children) for
such testing is an integral part of the training of clinical genet-
icists. In this context, we believe that clinical geneticists are an
important population to survey not only because of their in-
volvement and understanding of newborn screening but also
mainly because of their expertise and “hands-on” experience
with the utilization of genomic technologies.

The geneticists who answered our survey favor seeking
parental permission for storage of LONBS using an opt-out
notification strategy. They favor sole REB approval for anon-
ymous and generalized samples and increasing levels of
oversight, as identifiability of the samples increases. For
identified samples, geneticists believe specific consent for
each protocol is required. For linked samples to be used in
research, opinions were varied. Thus, study of this issue is
needed to (1) promote reflection among stakeholders, (2)
clarify beliefs about risk, (3) clarify types of consent per-
ceived as appropriate, and (4) develop more nuanced policies
about which types of results, derived from such research,
should be returned to participants. Furthermore, a substantial
minority believes that there is a likely risk of group stigma
and heightened family anxiety, if even nonidentified LONBS
are used in research. This finding emphasizes the necessity to
develop well-designed methods of public engagement and
civic discourse on the potential risks and likely societal
benefits associated with the research use of these samples.
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In Memoriam: Charles J. Epstein, MD

The entire medical genetics community mourns the passing of
Charles J. Epstein and joins his wife, Lois, their four chil-

dren, and their grandchildren in honoring his memory. Charlie’s
training included a B.A. in Chemistry from Harvard (Phi Beta
Kappa), an M.D. from Harvard Medical School (AOA), 2 years
as an Internal Medicine resident at Peter Bent Brigham Hospi-
tal, 2 years at the National Institutes of Health in the laboratory
of Chris Anfinsen working on protein chemistry, and 1 year as
a medical genetics fellow with Arno Motulsky in Seattle.

Charlie returned to the National Institutes of Health for 3
years as chief of the Section on Genetics and Development
before coming to the University of California, San Francisco,
with a Research Career Development Award (NICHD) to start
and lead the Division of Medical Genetics in the Department of
Pediatrics. He remained there for the rest of his career, becom-
ing the director of the interdepartmental UCSF Program in
Human Genetics and building a comprehensive and highly
integrated service, training, and research program that became a
model for other universities to emulate.

His early work in preimplantation biochemistry led to a
better understanding of X inactivation and grew into a lifetime
interest in the consequences of chromosomal imbalance (the
title of his 1986 book). Charlie developed a mouse model of
Down syndrome to study the pathogenic mechanisms of the
syndrome. He became a driving force in many national and
international Down syndrome organizations, and after chairing
the National Down syndrome Society from 1979 to 2000, he
was honored when the society renamed its annual awards the
Charles J. Epstein Down syndrome Research Award.

During his busy career he found time to serve the genetics
community as editor-in-chief of the American Journal of Hu-
man Genetics for 7 years, as president of the American Society
of Human Genetics, as president of the American College of
Human Genetics, and as president of the American Board of
Medical Genetics.

Charlie’s brilliance and thoughtful work were recognized by
his many honors and awards. Among them were the March of
Dimes Colonel Harland Sanders Award for Lifetime Achieve-
ment in the field of Genetic Sciences, the Distinguished Re-
search Award of the Arc of the United States, the William Allan
Award of the ASHG, and the 2010 ASHG McKusick Leader-
ship Award. He was additionally honored by the establishment
of the Charles J. Epstein Professorship in Human Genetics at
UCSF, by a Lifetime Achievement Award from the American
College of Medical Genetics, and by the Buck Institute for

Research in Aging establishing an annual Charles J. Epstein
Lecture Series. The UCSF Institute of Human Genetics recently
established a visiting professorship in honor of Charlie and his
wife, Lois, a renowned cancer researcher.

In the course of his career, Charlie trained 120 postdoc-
toral fellows, providing them with the model of the consum-
mate clinician-scientist that he was. As one of his earliest
fellows, I know I speak for all of them in expressing our
respect, reverence, and love for Charlie, and that he will be
missed by all of us.
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Professor Emeritus
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