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Abstract
Background While genomic data sharing can facilitate important health research and discovery benefits, these must 
be balanced against potential privacy risks and harms to individuals. Understanding public attitudes and perspectives 
on data sharing is important given these potential risks and to inform genomic research and policy that aligns with 
public preferences and needs.

Methods A cross sectional online survey measured attitudes towards genomic data sharing among members of the 
general public in an Eastern Canadian province.

Results Results showed a moderate comfort level with sharing genomic data, usually into restricted scientific 
databases with controlled access. Much lower comfort levels were observed for sharing data into open or publicly 
accessible databases. While respondents largely approved of sharing genomic data for health research permitted by a 
research ethics board, many general public members were concerned with who would have access to their data, with 
higher rates of approval for access from clinical or academic actors, but much more limited approval of access from 
commercial entities or governments. Prior knowledge about sequencing and about research ethics boards were both 
related to data sharing attitudes.

Conclusions With evolving regulations and guidelines for genomics research and data sharing, it is important to 
consider the perspectives of participants most impacted by these changes. Participant information materials and 
informed consent documents must be explicit about the safeguards in place to protect genomic data and the 
policies governing the sharing of data. Increased public awareness of the role of research ethics boards and of the 
need for genomic data sharing more broadly is also needed.
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Background
The promise of personalized medicine relies heavily on 
the collection and sharing of vast amounts of genomic 
and clinical data [1, 2]. Large-scale, government-funded 
genomic medicine initiatives are underway globally [3]. 
Commercial genomic test offerings continue to flourish 
[4], with the DNA of millions of citizens now analysed, 
stored and sometimes shared by direct to consumer 
(DTC) genetic testing companies [1, 4]. Accessing and 
mining large genomic data sets is particularly ben-
eficial for the study of human diseases, fostering tan-
gible scientific discoveries and advances in medicine 
[5, 6]. Together, large clinical, research and commercial 
genomic initiatives highlight the growth of data intensive 
research and the value of globally accessible data [7]. 

However, the research and discovery benefits of 
genomic data sharing must be balanced against the pri-
vacy risks of possible re-identification and misuse of 
genomic data [8]. Disclosure or misuse of genomic data 
can lead to harms such as stigmatization or abuse and 
potential discrimination in education, insurance or 
employment contexts [9, 10]. Understanding public atti-
tudes and perspectives on data sharing is important given 
these potential risks and to inform genomic research and 
policy that aligns with public preferences and needs.

Public attitudes towards data sharing
Concerns about genomic data storage, sharing, privacy, 
and unauthorized access are common in the literature 
[11–15]. Despite privacy concerns, a minority of indi-
viduals are willing to share their genomic data with unre-
stricted access on publicly accessible forums [1, 16, 17]. 
Some of these participants, however, suggest that willing-
ness to share data varies with social position and privi-
lege [1]. 

While some are motivated to allow access to their 
genomic data [18], this varies by country and the actors 
who could access data. For example, individuals are more 
willing to share data with (and trust in) academic or clini-
cal researchers as opposed to governments or the for-
profit sector; individual citizens are largely unsupportive 
of the idea that the use of their genomic data could result 
in a commercial profit [19–22]. In a large social science 
study, spanning over 20 countries and 30 000 individu-
als, Middleton and colleagues recently revealed that 
willingness to share genomic data was generally low glob-
ally, though lower still in countries such as Germany and 
Japan [22]. Public trust in genomic research and institu-
tions is also a key factor in determining willingness to 
share genomic data [1, 22, 23]. These global findings sup-
port the need for local and culturally appropriate public 
communication strategies that transparently explain data 
sharing policies and processes.

In this study, we report on public attitudes towards 
genomic data sharing as collected via an online survey 
that formed part of a program of public engagement 
research [11, 12, 24]. Our efforts were designed to inform 
the implementation of genomic medicine and research in 
the provincial healthcare system of Newfoundland and 
Labrador (NL), Canada, as well as contribute to the lit-
erature on public opinion about genomic data sharing.

Study setting
The Canadian province of NL has a publicly funded 
healthcare system comprised of four regional health 
authorities (Eastern, Central, Western and Labrador-
Grenfell). Eastern Health is the largest and the site of the 
Provincial Medical Genetics Program (PMGP). This clin-
ical genetics service provides all genetic counseling and 
testing arrangements in the province. Until very recently, 
genome sequencing had been ordered only by geneti-
cists in the PMGP, with samples sent to labs external to 
the province for analysis. However, the province is mov-
ing towards local testing and new research opportunities 
with the acquisition of a next generation sequencer.

Our team wished to proactively engage with the public 
to help inform the implementation of genomic medicine 
and research in the province. From Fall 2018 to Spring 
2019, we created a public advisory council [24] and held 
public town halls [11], in addition to a province-wide 
survey [12], to better understand public preferences and 
expectations around many aspects of sequencing. Here, 
we focus on public preferences towards data sharing to 
help inform provincial policy and guideline development, 
but also contribute to the evidence base on factors asso-
ciated with public preferences for the use and sharing of 
their genomic data.

Methods
Ethics approval was received from the Newfound-
land and Labrador Health Research Ethics Board (Ref # 
2018.221). Respondents provided informed consent by 
reading the opening consent pages of the survey and tick-
ing a consent box before they could begin. Survey devel-
opment and administration are described elsewhere [12], 
but a brief overview follows.

Survey administration and sample selection
Survey data were collected over two weeks on the online 
Survey Monkey platform. Purchased Facebook advertis-
ing was the primary method of recruitment. Facebook 
provided the survey link to all registered provincial 
users in week 1, while targeted advertising in the second 
week was implemented in the smaller, more rural health 
authorities to help boost responses from these regions. 
Study information was further shared through University 
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and health authority social media channels, and the net-
works of the research team.

Survey development and content
The research team developed the survey for this study, 
but definitions/explanations (e.g., genome sequencing, 
incidental findings, data sharing) were modified or taken 
directly from the literature and genomic websites with 
public-facing materialse.g.,18,25–26. Development occurred 
over several weeks and iterations, in discussion with the 
PMGP and the public council on genomics [11]. The 
final survey comprised vignettes, scaled, open-ended and 
demographic items (Additional file 1 contains the com-
plete survey instrument). Content areas included: inter-
est in genome sequencing, information needs, attitudes 
towards features of sequencing, including unexpected 
findings, with a final section on genome data sharing. 
Herein, we focus on this latter section.

Measures
A vignette was used to describe a hypothetical patient 
Mary and possible scenarios for data sharing in genom-
ics research. Table 1 displays the vignette, modified from 
McGuire et al. [18]. As in [18], three items followed, 
measuring respondent opinion on how comfortable they 
would be with the release of their genomic and clinical 
data into: (1) restricted scientific databases only; (2) sci-
entific databases, both publicly accessible and restricted; 
and (3) only those databases for a specific research study 
they had consented to be part of. Items were measured 
on a 5 point Likert scale from strongly agree to strongly 

disagree. Items 1 and 3 were recoded for univariate 
analyses such that higher scores indicated more com-
fort with restricted data usage as opposed to open public 
databases.

One item then asked “if you were asked to consider 
granting access to your genomic and clinical information 
for research purposes, how important do you think the 
following would be for you?” Respondents were provided 
with 7 options (e.g., where the researchers were from, 
whether they could withdraw data, whether the research 
was done by a private company, etc.) and asked to rate 
these from ‘Not at all important’ to ‘Very Important’ (5 
point Likert scale where higher scores indicated greater 
importance of the factor).

Finally, an item measured respondent opinions’ on 
the acceptability of the use of patients’ genomic data for 
various purposes (e.g., profit for commercial companies, 
profit for government, research related only to provin-
cial residents, benefit sharing, etc.). Respondents were 
advised to choose all that applied.

This was followed by one open-ended item that asked 
“Do you have any other comments on the use of genomic 
data by medical researchers?”

Demographic, knowledge and self-reported clinical/health 
system variables
Three items measured (1) self-reported history of a 
genetic condition in the family, (2) whether respondents 
had ever had genetic counseling, and (3) whether respon-
dents have ever used services from direct to consumer 
genetic companies. These items were dichotomized to 
Yes versus No/Unsure. One item measured respondents’ 
prior awareness of whole genome sequencing (Before 
today, how much had you heard about whole genome 
sequencing?) measured on a 4 point scale ranging from 
I had never heard of it to I had heard a lot, where higher 
scores indicated greater prior awareness. One item mea-
sured whether respondents knew that our province has 
a Provincial Health Research Ethics Board that oversees 
all health research in the province, dichotomized to Yes 
versus No. We also collected data on sex, marital status, 
number of children, age in years, range of annual house-
hold income, rural/urban residence (as defined by Can-
ada Post for the province) and education level.

Data analysis
SPSS Version 28 was used for analyses. Descriptive analy-
sis included frequencies, means and standard deviations 
for all survey items related to data sharing. Univariate 
analyses used T-tests, ANOVAs or Pearson’s correlations 
to test the relationships between demographic, knowl-
edge and self-reported clinical variables with the three 
items measuring comfort with the release of genomic 
data.

Table 1 Genomic data sharing vignette
Mary could be asked for permission for her genomic information and 
her clinical information, to be released into one or more scientific 
databases. This could help advance medicine and medical research 
by allowing other researchers to use this information. There are many 
scientific databases where Mary’s genetic and clinical information could 
go; some are maintained by Memorial University, some are maintained 
by the provincial Department of Health, some by international health 
organizations and some are maintained by private companies. Some of 
these databases are publicly accessible – meaning anyone can access 
them; others are restricted, and can only be accessed by approved 
researchers through an application process.
In genomic research studies, it is usually the case that neither Mary’s 
name nor any other personally identifying information about her will 
ever be released. Nobody will be able to know just from looking at a 
database that the information belongs to Mary. However, because our 
genetic information is unique to each one of us, there is a small chance 
that someone could trace the information back to a patient. The risk of 
this happening is very small, but may grow in the future. This is possible 
even if genomic data wasn’t shared with other researchers. As technol-
ogy advances, databases with many patients’ genomic information will 
become more valuable to scientists, but there may also be new ways 
of tracing the information back to patients. With restricted databases, 
researchers who access patients’ genetic and clinical information will 
have a professional obligation to protect their privacy and maintain 
their confidentiality.
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A sample size of around 600 is required for descriptive 
survey results within +/- 4% points at the 95% confidence 
interval (https://www.surveysystem.com/sscalc.htm). For 
univariate analyses, we assumed a medium effect size, 
power of 0.8, and alpha of 0.05 for significance testing. A 
sample size of 600 is adequate for univariate inferential 
analyses such as ANOVAs and correlation [27]. 

Sample size
The open-ended attitude item was analysed using con-
stant comparison and qualitative description [28, 29]. 
Answers to the open ended item were placed in a Micro-
soft Word table where respondent comments were first 
read and re-read independently by two team members 
(GD, HE) to begin identifying emerging categories in the 
language of participants [29]. While a formal codebook 
was not developed, discussion between the analysts fol-
lowing the coding of the first 30 open comments revealed 
very similar codes emerging. Once independent cod-
ing of all 155 responses was complete, investigators met 
again to discuss coding decisions. Interrater reliability 
statistics were not formally calculated. It was decided 
that responses appearing less than five times in the data 
would not be included in the final analysis. Differences in 
coding tended to be minor wording issues (e.g., ‘concerns 
about use of genomic data by insurance companies’ vs. 

‘worried about who could access genomic data’) and were 
resolved through discussion.

Results
Survey response and missing data
We cannot provide an accurate response rate since the 
number of individuals who saw the survey link but didn’t 
participate is not known. The online platform recorded 
1028 individuals opened the survey link; 901 respon-
dents answered the first question measuring interest in 
sequencing [12]. Responses to individual items lessened 
as the survey continued, with just below 700 answering 
the final items. The total n for each item and analysis is 
reported subsequently.

Respondents
Respondents’ mean age was 45 years (SD 13.9; Range 
18–82). Most were female (74.5%) and residing in urban 
centres (73.7%). Most had one child (Mean 1.3; SD 1.2), 
and were married with a University degree and annual 
incomes of >$60 000 (Table 2). Over 40% self-reported a 
genetic condition in their families, but very few reported 
seeing a genetic counselor (just over 12%, Table  2). 
Approximately 13% of this sample had used direct-to-
consumer testing services.

Attitudes towards the release of genomic data
The majority of respondents (total n = 697) either strongly 
agreed or agreed (525/697; 75%) with the release of their 
genomic and clinical information into restricted scientific 
databases only, with smaller percentages disagreeing or 
having a neutral opinion (Fig. 1).

Respondents who indicated they were not aware of the 
Provincial Health Research Ethics board (HREB) that 
oversees all research in the province indicated stronger 
agreement with the release of their data into restricted 
scientific databases only (X = 4, SD = 1.1) than those who 
were aware of the jurisdiction’s health research ethics 
board (X = 3.8, SD = 1.2) [t(690)=-1.9, p < .05]. Prior aware-
ness of whole genome sequencing was also related to this 
item [F(3, 693) = 2.6, p < .05]. Tukey’s post hoc compari-
sons showed that those who had heard only a little about 
sequencing were more comfortable with the release of 
their data into restricted scientific databases only (X = 3.9, 
SD = 1) than those who had heard a lot (X = 3.6, SD = 1.4).

Rural/urban residence, sex, age, marital status, number 
of children, education level, annual household income, 
prior experience with direct to consumer genetic testing, 
self-reported genetic condition in the family, and hav-
ing had genetic counseling were not related to comfort 
with the release of personal data into restricted scientific 
databases.

Comparatively, descriptive statistics revealed that 
most participants (total n = 696) strongly disagreed or 

Table 2 Description of survey respondents
Demographic item 
(total n)

Category levels Total N 
(%)

Sex (694) Male 172 (24.8)
Female 517 (74.5)

Highest level of educa-
tion completed (688)

High school or less 77 (11.2)
Trade school/College diploma 246 (35.8)
University, undergraduate 181 (26.3)
University, graduate degree 184 (26.7)

Annual household 
income (671)

<$20 000
$20 000 - $40 000
$40 000 - $60 000
>$60 000

44 (6.6)
89 (13.3)
116 (17.3)
422 (62.9)

Marital status (691) Married 459 (66.4)
Single 145 (21)
Divorced, separated, widowed 87 (12.6)

Residence (672) Urban
Rural

495 (73.7)
177 (26.3)

History of genetic con-
dition in family (693)

Yes
No
Unsure

304 (43.9)
175 (25.3)
214 (30.9)

Have you ever used 
direct to consumer 
genetic testing such as 
23&me or ancestry.com? 
(697)

Yes
No

93 (13.3)
604 (86.7)

Have you ever had ge-
netic counseling? (695)

Yes
No

88 (12.7)
697 (87.3)

https://www.surveysystem.com/sscalc.htm
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disagreed (369/696; 53%) with the release of their infor-
mation into both publicly accessible and restricted data-
bases (Fig. 1).

Previous experience with direct to consumer testing 
services was significantly related to comfort with the 
release of data into both publicly accessible and restricted 
scientific databases. Those who had used such services 
scored lower on this item (X = 3.1, SD = 1.3) compared to 
those who hadn’t (X = 3.4, SD = 1.3) [t(689)=-2.4, p < .01]. 
Recall that this item was not recoded, such that lower 
means indicate stronger agreement with the release of 
data into both restricted and publicly accessible data-
bases. Sex was also related to this item, such that males 
were more likely to indicate agreement (X = 3.2, SD = 1.3) 
than females (X = 3.4, SD = 1.3) [t(680)=-1.7, p < .05].

Age was significantly related to this item. As age 
increased, so too did disagreement with this item; older 
respondents disagreed they were comfortable with the 
release of their data into both publicly accessible and 
restricted databases [r(678) = 0.47, p < .01].

Knowing the province has a health research ethics 
board, prior awareness of whole genome sequencing, 
rural/urban residence, number of children, marital status, 
education level, household income, self-reported genetic 
condition in the family, or having had genetic counseling 
were not related to comfort with the release of data into 
both publicly accessible and restricted databases.

Finally, Fig. 1 shows that 54% (377/696) strongly agreed 
or agreed (total n = 696) that they would be comfortable 
with the release of their genomic information solely for 
the research project for which they provided consent. 
Just over 20% disagreed with this statement, with another 
18% strongly disagreeing.

This final item measured respondents’ comfort with 
the release of their data only into databases related to a 
specific research study for which they provided informed 
consent. Rural respondents scored higher on this item 
(X = 2.7, SD = 1.1) than urban respondents (X = 2.4, 
SD = 1.3) [t(665)= -3.1, p < .05]. Sex was also significantly 
related to this item such that males were less likely to 
agree with the release of their genomic and clinical data 
into databases related specifically to a study they had 
consented to take part in (X = 3.3, SD = 1.3) than females 
(X = 3.6, SD = 1.2) [t(681) = 1.9, p < .05]. Knowledge that 
the province has a health research ethics board (HREB) 
was also related to this item. Respondents who indi-
cated they were unaware of the HREB scored higher on 
this item (X = 3.6, SD = 1.2) than those who were aware 
(X = 3.3, SD = 1.3) [t(689) = 2.3, p < .05], indicating those 
with knowledge of the ethics board were less likely to 
agree with releasing their data only into databases related 
to studies they had consented to be part of.

Having children and age were both positively related 
to this item. Specifically, as age and number of chil-
dren increased, so did agreement with the release of 

Fig. 1 Respondent comfort with the release of their data in different database scenarios
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personal data into only those databases related to a 
specific study for which respondents had provided 
consent [r(679) = 0.17, p < .01 and r(677) = 0.16, p < .01, 
respectively].

Finally, prior awareness of whole genome sequenc-
ing was also related to this item [F(3, 692) = 4.1, p < .05]. 
Tukey’s post hoc comparisons showed that those who 
had never heard of sequencing were more comfortable 
with the release of their data into restricted scientific 
databases only (X = 3.9, SD = 1.1) than those who had 
heard a lot (X = 3.3, SD = 1.2).

Self-reported genetic condition in the family, having 
had genetic counseling, having previously used direct 
to consumer genetic testing services, education level, 
annual household income and marital status were not 
related to this item.

Factors important in respondents’ decisions to share genomic 
data
Respondents were asked to rate a series of items with 
response options from most important to least impor-
tant. Table  3 displays the descriptive analysis of factors 
influencing opinion on the release of genomic data. Con-
sidering the endpoints of the scale, almost equal num-
bers of respondents indicated that where researchers 
were from was either not important at all (32.3%) or very 
important (27.8%). It was very important for the majority 
of respondents to have the ability to withdraw their data 
at any time (54.1%). A strong majority (84.1%) indicated 
it was very important for the research to have ethics 
approval and oversight, and 68.7% said it was very impor-
tant for the research to have an ethics or privacy officer 
in place. When asked about whether profits being made 
on their samples was important, 57.4% indicated that it 
was, and 45.1% stated that if the research was being done 
by a private company, this would be an important consid-
eration for them. Finally, 70.5% of participants indicated 
it was important to know if their sample could be traced 
back to them.

Attitudes towards medical researchers’ use of genomic data
When asked about medical researchers’ potential uses 
of their genomic data, 605 respondents (67.1%) indi-
cated they would be comfortable with information being 
used for any health research study approved by a health 
research ethics board. A similar percentage (64.6%) indi-
cated their agreement with data being used for research 
related to disease in any population, while a smaller num-
ber (55.3%) indicated support for the use of their data in 
research in their own jurisdiction. Much smaller percent-
ages agreed with the use of their data for profit, whether 
that be private companies, the provincial government, or 
in the context of benefit sharing with some profit being 
returned to the province (Fig. 2).

Open ended item
Respondents were given the option of providing addi-
tional comments on the use of genomic data by medi-
cal researchers in an open item; 155 unique comments 
were available for analysis. Ideas/themes that appeared 
five or less times were not included in the final analysis, 
leaving 104 unique comments categorized into themes. 
The most prevalent theme in open comments related to 
profiting from the usage of genomic data. In line with the 
closed items, open comments revealed strong disagree-
ment with genomic data being used for profit. Specifi-
cally, it was discouraged 39 times, including comments 
that “it should never be for profit” or “if it was going to 
be for profit, I would want to know more so then I could 
decide.” A slightly different version of the profit idea, 
related to benefit sharing, was mentioned 12 times, with 
comments such as “if drug companies can profit, this 
should offset treatment costs” or “profit should be shared 
with those who contributed.”

The next most common theme was related to con-
sent for the usage of genomic data and specifically re-
consenting for each different use of the collected data. 
This appeared in respondents’ comments 22 times, 
and included phrases such as “signing new agreements 
every few years.” Storage/usage/sharing of data was also 
mentioned 15 times, with the vast majority of concerns 

Table 3 Importance of various modifiable factors for the release of genomic data
Item Not at all 

Important (1) 
(%)

2 (%) 3 (%) 4 (%) Very Impor-
tant (5) (%)

Mean SD

Considerations for granting access to genomic and clinical information for research purposes
Where the researchers were from (n = 697) 32.3 10 16.4 13.5 27.8 2.9 1.6
Whether I had the ability to withdraw my data at any time (n = 695) 7.8 5.5 14.1 18.6 54.1 4.1 1.3
Whether the research had ethics approval and oversight (n = 697) 1.4 0.6 3.7 9.8 84.5 4.8 0.7
Whether the research was done by a private company (n = 692) 10.8 4.5 21.4 18.2 45.1 3.8 1.3
Whether the research had an ethics or privacy officer in place (n = 697) 1.4 1.9 9.2 18.8 68.7 4.5 0.9
Whether profits could be made from research using my sample (n = 695) 7.8 4.7 16.1 14 57.4 4.1 1.3
Whether my sample could be traced back to me (696) 5.6 1.7 9.6 12.5 70.5 4.4 1.1
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stemming from insurance companies or employers 
accessing information. Participants felt that genomic data 
was important for the advancement of healthcare and 
noted this in comments 8 times, and finally, some par-
ticipants commented that they would be ok with sharing 
their genomic data for any use as long as it was com-
pletely anonymous and could not be traced back to them 
(mentioned 8 times).

Discussion
As genomic testing becomes integrated into clinical care 
and large, global genomics research projects continue, 
data sharing will be essential to reap the full clinical ben-
efits of genomic medicine [30]. Funders, journals and 
professional associations increasingly endorse data as a 
public good, with growing requirements from funders 
to make genomic data publicly available [31]. In light of 
this trend, international bodies such as the Global Alli-
ance for Genomics and Health (GA4GH) use a human 
rights framework to frame policy and develop standards 
to enable responsible genomic data sharing [32]. Thus, 
the issue of genomic data sharing is timely. In this paper, 
we described public attitudes towards (and comfort with) 
the practice.

Results showed a generally moderate comfort level with 
sharing genomic data, although typically into restricted 
scientific databases with controlled access. Much lower 
comfort levels were observed for sharing data into open 
or publicly accessible databases. These findings are gen-
erally consistent with the literature, which shows only 
a small subset of individuals willing to make their data 
publicly available [17, 22, 23]. An early trial upon which 
our data sharing vignette was based [18] revealed 53% of 
participants opted for public data sharing, higher than 
our sample. However, a significant minority (47%) in that 

study chose a more restricted data sharing option. These 
public preferences are important. Complying with broad 
data sharing policies, as required by more and more 
funders, can make it challenging for researchers and 
institutions to respect the desires of study participants 
who prefer more restrictive access to their data, and 
could even result in certain individuals or groups choos-
ing not to participate in research [33]. 

Our findings and others suggest that many general pub-
lic members are concerned with who will have access to 
their data [11, 13, 15, 34], with research showing higher 
rates of approval for access from clinical or academic 
actors, but much more limited approval of access from 
commercial entities or governments [22, 33–35]. 

The preference for more restricted access to genomic 
data and opinions on acceptable uses (and users) have 
implications for how consent policies for the use of health 
data are defined and presented to individuals. A recur-
ring theme in our open-ended survey data was the idea 
of re-consent for each subsequent use of collected data, 
a preference reported in prior work of our group [36], 
as well as other studies and reviews [37, 38]. Such oner-
ous consenting practices would no doubt curtail much 
valuable research. Hence the need to establish culturally 
appropriate and robust data collection, storage, and shar-
ing practices and governance, and to educate the public 
on the same if we are to reap maximum benefits from the 
evolving genomics era in medicine.

It is interesting, however, that when asked specifically 
about medical researcher’s use of genomic data, 67% of 
respondents indicated that they would be comfortable 
with their information being used for any study pro-
vided it had approval by a health research ethics board. 
Theoretically, an ethics-approved study could still release 
information into a publicly accessible database (and in 

Fig. 2 Acceptable uses of genomic data
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the main, participants did not agree with sharing their 
data this way). Participants also noted that whether their 
sample could be traced back to them would be an impor-
tant consideration in decisions about data sharing (mean 
4.4/5), consistent with a recent, global public opinion 
survey [22] and also a theme in our open-ended data.

These findings highlight how important it is to better 
appreciate how research participants understand con-
cepts such as broad consent, re-consent, anonymity of 
samples and the ability to withdraw samples.

(or not). Transparent and consistent institutional 
policies will be needed to ensure that researchers and 
research ethics boards understand what level of data pro-
tection can be truthfully promised to study participants 
and that participants can make data sharing decisions in 
an informed manner.

Our findings also highlight factors associated with 
data sharing comfort. Knowledge of the provincial 
health research ethics board (REB) and prior awareness 
of genome sequencing were both related such that lack 
of knowledge and awareness translated into less com-
fort with open data sharing. These findings highlight 
the importance of building public knowledge about the 
research process, including the role and functions of 
REBs, as well as genomic research more broadly. While 
we did not ask about data access committees (DACs) in 
the current survey, they have been proposed as a poten-
tial mechanism for promoting the potential benefits 
of data sharing, while mitigating potential harms [39]. 
Rather than making data publicly accessible without 
restrictions, DACs operate under a controlled access 
environment and are responsible for reviewing data 
access requests [40]. In our province, DACs associated 
with a research project would require approval by the 
provincial REB. In addition to increasing knowledge and 
awareness about REBs, it could also be useful to build 
public awareness about DACs.

Findings also indicated men were more comfortable 
with open data sharing as were prior users of direct to 
consumer testing services, while rural respondents and 
older respondents were less comfortable. These find-
ings may be useful for anticipating recruitment where 
open data sharing is planned and for targeting genomic 
research recruitment where additional information or 
education may be necessary.

Ultimately, public trust and willingness to share their 
data is needed to advance genomic discoveries [22, 23]. 
Raza and Hall [30] suggest that a greater public under-
standing of why genomic data sharing is important and 
improved public trust in the organizations, processes 
and people involved is going to be critical to realizing the 
clinical benefits of genomic medicine. Our findings sup-
port this suggestion.

Canadians are concerned about the privacy of their 
health information [41]; similarly, our participants 
expressed concerns over the use of their data and who 
had access to it. However, they readily recognized the 
potential benefits of data sharing and expressed altru-
istic attitudes about helping others through research, 
similar to other Canadian samples [34, 36, 42, 43] and 
globally [14, 15, 22]. Our respondents also indicated their 
approval of using their genomic data for health research 
approved by a research ethics board. In the context of 
rapidly evolving regulations and guidelines for genomics 
research and data sharing [31, 32], we suggest it is more 
important than ever to better understand – and consider 
– the perspectives of participants who will be impacted 
by these changes. Genomic researchers need to con-
sider participant preferences in study design and consent 
procedures in order to foster trust and greater research 
participation. Practically, this means that any participant 
information material and informed consent documents 
must be explicit about the safeguards in place to protect 
genomic data and the policies governing the sharing of 
their data.

In Canada, a pan-Canadian Human Genome Library 
(CHGL) is to be launched in 2023, a federated data net-
work for the sharing of locally held genomic and clinical 
information, but also the point of contact for Canada’s 
participation in international large-scale genomics proj-
ects [47]. In preparation, a core set of informed consent 
elements have been developed that include not only a 
description of the data collected and relatively standard 
consent elements, but also sections on international data 
sharing, commercial use and future research use [47]. 
Our findings suggest that participant preferences can be 
better considered and respected by the inclusion of these 
latter elements in particular. This guidance and sample 
consent language [47] should be useful for researchers to 
enable responsible genomic data sharing, while allowing 
participants to make informed data sharing decisions.

Study findings must be interpreted in light of limi-
tations. The sample was largely White, well educated, 
with middle to upper education levels. Findings may not 
translate to other ethnic groups or individuals of lower 
income or education levels, nor to specific populations 
beyond the general public (e.g., patients with cancer). The 
population was recruited largely through social media, 
specifically Facebook. While a majority of Atlantic Cana-
dians use Facebook regularly [48], recruitment strategies 
missed those individuals who are not online users; our 
recruitment strategy also does not allow us to compare 
survey respondents with non-respondents.

More broadly, findings must be interpreted in the 
context of how the survey defined and presented data 
sharing concepts and terms. It is unknown if all sur-
vey items were sufficiently clear and unambiguous to 
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respondents, which could have impacted responses. For 
example, we did not define ‘where the researchers were 
from’ so we cannot know if respondents interpreted this 
item as researchers from outside the province, country 
or local academic institution. Our definition of ‘publicly 
accessible’ databases and the coupling of this concept 
with restricted databases in one survey item could have 
skewed responses towards disagree. It is possible comfort 
with the sharing of data into restricted databases would 
have been higher had those concepts been disentangled 
and measured in two survey items. Similarly, while our 
findings suggest respondents are less supportive of the 
use of their data for profit, the survey did not distinguish 
between profit in terms of data being used for commer-
cial use versus scientific research that eventually could 
lead to commercialization. Nor did the survey define 
‘private company.’ However, respondents did not strongly 
endorse the sharing of their data with these actors, what-
ever way ‘private company’ was understood by them and 
this is generally consistent with the literature. None-
theless, attitudes about such nuances of profit and who 
exactly is using data for profit were not captured in the 
survey and could have been confusing for respondents. 
While we worked with our 12-member public advisory 
council to create and revise the survey and followed their 
advice to present items as simply as possible, we cannot 
know exactly how survey respondents interpreted these 
concepts, a necessary limitations of surveys.

Conclusions
Newfoundland and Labrador, Canada has long been rec-
ognized as an important genetic isolate [49] such that 
there has been a history of interest in exploiting this 
genetic data for both its potential health benefits, but also 
for commercial gain. As such we were curious as to how 
the general public perceived the importance of maintain-
ing control of access to their genetic data. We believe 
our findings are relevant not only to this population but 
will contribute to the literature on public opinion about 
genomic data sharing more generally.

Globally, there is growing recognition of the value of 
patient and public engagement for improving healthcare, 
research and public health policy decisions [44, 45]. From 
a public health and human rights perspective, every-
one has the right to benefit from advances in medicine, 
including genomics. But this can only ethically happen if 
there is opportunity for individuals to share their views in 
ways that might inform policy, practice and research in 
genomics.

Public engagement is critical to ensure researchers and 
others understand the perspectives of participants who 
are asked to share their genomic data. Participant edu-
cation materials and informed consent documents for 
genomic research must be explicit about the safeguards 

in place to protect genomic data and the local policies 
governing data sharing. Increased general public aware-
ness of the role and function of health research eth-
ics boards could help engender public trust in genomic 
research initiatives.
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