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ABSTRACT
Background. Biobanks are an important research resource that provides researchers
with biological samples, tools and data, but have also been associated with a range
of ethical, legal and policy issues and concerns. Although there have been studies
examining the views of different stakeholders, such as donors, researchers and the
general public, the media portrayal of biobanks has been absent from this body of
research. This study therefore examines how biobanking has been represented in
major print newspapers from Australia, Canada, the United Kingdom and the United
States to identify the issues and concerns surrounding biobanks that have featured
most prominently in the print media discourse.
Methods. Using Factiva, articles published in major broadsheet newspapers in
Canada, the US, the UK, and Australia were identified using specified search terms.
The final sample size consisted of 163 articles.
Results. Majority of articles mentioned or discussed the benefits of biobanking,
with medical research being the most prevalent benefit mentioned. Fewer articles
discussed risks associated with biobanking. Researchers were the group of people
most quoted in the articles, followed by biobank employees. Biobanking was
portrayed as mostly neutral or positive, with few articles portraying biobanking in a
negative manner.
Conclusion. Reporting on biobanks in the print media heavily favours discussions of
related benefits over risks. Members of the scientific research community appear to
be a primary source of this positive tone. Under-reporting of risks and a downtrend
in reporting on legal and regulatory issues suggests that the print media views such
matters as less newsworthy than perceived benefits of biobanking.

Subjects Ethical Issues, Legal Issues, Science Policy
Keywords Biobanks, Media representations, Public perceptions, ELSI, Consent, Privacy,
Evidence-based policy

INTRODUCTION
Biobanks are research platforms that hold human biological samples, such as DNA,

and associated datasets, such as health and demographic information. Biobanks are an

important research resource that provides researchers with biological samples, tools and
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data for a variety of purposes, including the study of disease, and the analysis of complex

interactions between genes and the environment (Bemmels, Wolf & Van Ness, 2012). As a

result of their perceived value, jurisdictions throughout the world have invested heavily in

the creation of large-scale biobanking initiatives.

However, biobanks are also associated with a range of ethical, legal and policy issues and

concerns, including the much-debated question of whether donors should be re-contacted

and re-consented before their stored biological materials and associated health data

are utilized for research projects that were not included in the terms of their original

consent to donation (Caulfield & Kaye, 2009; Caulfield, Rachul & Nelson, 2012; Helgesson,

2012; Knoppers, Zawati & Kirby, 2012, 400–403). Keeping donor information secure and

confidential is another concern, especially in light of risks associated with open access

movements (Lowrance & Collins, 2007), advances in data re-identification techniques

(Lowrance & Collins, 2007; Homer et al., 2008; Gymrek et al., 2013), and worries that

inappropriate disclosure may lead to genetic discrimination (Rothstein, 2007; Kreiner &

Irion, 2013). In addition, there is an ongoing debate in the academic community regarding

the value, sustainability, feasibility and affordability of biobanks and biobanking initiatives

(Caulfield et al., 2014; Allen et al., 2014; Hogarth & Sullivan, 2013; Bracken et al., 2013; Allen

et al., 2012; Collins, 2012; Manolio et al., 2012; Vaught et al., 2011; Davies, 2011; Kaiser, 2009;

The Lancet, 2009; Palmer, 2007; The Lancet, 2007; Frank et al., 2006; Manolio, Bailey-Wilson

& Collins, 2006; Wallace, 2005; Smith et al., 2005; Collins, 2004; Louis, 2003; Wallace, 2003;

Barbour, 2003; Wallace, 2002).

A number of research studies have provided valuable insights on how these issues and

concerns are viewed by affected groups, including donors, researchers and the general

public (Thiel et al., 2014; Caulfield, Rachul & Nelson, 2012; Kaufman et al., 2009). For

example, a recent survey of Alberta residents found that while a majority of respondents

would prefer to be asked for permission to use their stored biological samples for future

research only once, a similar majority believed they retained ongoing control over the fate

of their samples (Caulfield, Rachul & Nelson, 2012). In another study, 90% of respondents

surveyed expressed concerns about researchers’ access to their clinical health information

held by biobanks and the possibility that information arising from research studies on their

stored biological samples could be used against them (Kaufman et al., 2009).

While these studies have helped inform academic and policy reflection, some

perspectives are missing. One such perspective is how the popular press views and

represents biobanking initiatives, policies and controversies. Research has shown that

media representations play a role in many areas of biomedical research, by helping to

inform and shape the views of various stakeholders (Petersen, 2002; Seale, 2003; Nisbet

& Mooney, 2007; Bubela et al., 2009; Caulfield & Rachul, 2011). Media representations

also have an impact on policy debates and development, and on public discourse

(Davidson, Hunt & Kitzinger, 2003; Caulfield, Bubela & Murdoch, 2008; Bubela et al., 2009),

especially as relates to framing issues and “facts” for consideration (Nisbet, Brossard &

Kroepsch, 2003; Holliman, 2004; Kitzinger & Williams, 2005). While we need to be careful

not to overstate the impact of the media in this context, the fact remains that the media
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plays some role in informing public opinion and policy debates on both advances in and

social issues arising from biomedical research and other scientific activities.

With the foregoing in mind, this study examines how biobanks have been represented

in newspapers from Australia, Canada, the United Kingdom and the United States. The

primary aim of the study is to identify the issues and concerns surrounding biobanks

that have featured most prominently in the print media discourse. Even though print

newspapers are on the decline as a source of news (The PEW Research Center, 2011; Riesch,

2011), newspapers remain influential, are still a primary source for approximately one

third of the population (Wellcome Trust, 2012) and can inform the content of other sources

of science and health news.

METHODS
We searched Factiva for articles published in major broadsheet newspapers (based on

circulation) in Canada, US, UK and Australia (see Table 1 for a list of included newspapers,

by country of publication). Our primary search term was “biobank”. The term was selected

based on a recent empirical study that suggests it is the correct and most commonly used

descriptor of the type of research platform that is the focus of this study (Hewitt & Watson,

2013). Specifically, the study established that the term “biobank” was first used to describe

“human population based collections”, but has since been commonly and “increasingly

broadly” used to describe “human disease-based collections as well as . . . animal and other

types of biological collections”, along with associated demographic or health data, that are

“managed according to professional standards” (Hewitt & Watson, 2013). The search was

conducted on July 16, 2013, and was not restricted by date. The search yielded 191 articles.

To allow for a more robust sample for the intended analysis, we conducted a second

search on the same date using a number of secondary search terms, in the following

combinations: (a) “bank” + (“medical” or “health”); (b) “tissue” + (“medical” or

“health”); and (c) “research” + (“medical” or “health”). These search combinations were

based on a cursory review of words appearing in articles collected in the initial search or

consisted of terms we considered analogous to, or likely to appear in articles discussing

the primary search term. Our initial searches using these combinations yielded over 1,000

articles. To reduce this number to a manageable number, we restricted the search by date

to between July 16, 2006 and the search date (i.e., seven years from the search date). The

cut-off date coincides roughly with the period when the term “biobank” began to gain

prominence in academic discourse (Hewitt & Watson, 2013), and limiting the search

Table 1 Newspapers, by country.

Canada The Globe and Mail; The National Post; Toronto Star; Montreal Gazette; Vancouver Sun

UK The Daily Telegraph; The Financial Times; The Guardian; The Times (London)

USA New York Times; The Wall Street Journal; USA Today; The Washington Post

Australia Sydney Morning Herald; The Age; The Australian
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to this date ensured that our additional sample was more relevant to the usage of the

term “biobank” in newspaper reports. Restricting the first search (for “biobank”) in a

similar manner would have eliminated 94 articles from our original yield. Since the term

“biobank” was our primary and preferred search term, we decided against restricting that

search by date, and to include all articles collected from that search in our final sample.

Next, we screened the articles and excluded duplicates and articles that discussed the

search terms tangentially, such as financial reports and advertisements seeking donations

to biobanks. This process yielded a final sample of 163 articles.

Two raters, including one of the authors of this study (AO), independently analyzed a

portion of the final sample (Rater A analyzed 81 articles, and Rater B analyzed 82) using a

coding frame developed iteratively by initially coding 20 articles and retooling it to avoid

vague or irrelevant variables (see “Supplemental Information 1” for the coding frame).

The coding frame explored the following variables: information regarding the articles and

newspapers in which they appeared, discussion or mentions of the search terms, location

of biobanks mentioned or discussed in the articles, discussions regarding funding sources,

biological materials, disease conditions, patients or donors, information regarding benefits

and risks, raters’ impressions of the manner in which biobanks or biobanking is portrayed

in the articles, and mentions or discussions of legal, policy or regulatory issues relating to

biobanking. The coding frame was designed to allow for rating of multiples, such as where

a quoted individual is identified in the news report as both a researcher and clinician or

where an article mentions more than one disease or condition. Where necessary, multiples

were analyzed manually and included in the final calculations for associated variables.

To assess the reliability of the results, a third rater (MT), who was not involved in the

research design, coded a random selection of 10% of the articles. Inter-rater reliability

was assessed using the Landis & Koch (1977) benchmark scale for strength of agreement

denoted by kappa. Kappa scores ranging from moderate to almost perfect agreement were

obtained for the tested or reported variables (see Table 2). Disagreements between coders

on the moderate scores (four out of seventeen of the tested variables) were resolved by

consensus. No reanalysis was required for the moderate scoring variables as the third rater

agreed with the interpretation adopted by the two original raters.

Finally, results were analyzed in SPSS 21 and by manual review of text obtained from

the articles. To determine statistical relevance and whether the observed sample of

nominal scale conformed to an expected distribution, Pearson’s Chi-Square (χ2) tests

were performed. Test values are presented where the observed deviation from the null

hypothesis (no difference in categories) is significant (p < 0.05).

RESULTS
For ease of reference, some of the results discussed below (frequencies only) are presented

Appendix S1.

Coverage and authorship
Of the 163 newspaper articles we reviewed, 85 (52.1%) appeared in the four UK

newspapers included in the study, 30 (18.4%) each in the four US and five Canadian
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Table 2 Kappa scores and agreement rating for inter-rater tested variables. Landis & Koch (1977) benchmark scale for strength of agreement
denoted by kappa: <0.00 = poor, 0.00–0.20 = slight, 0.21–0.40 = fair, 0.41–0.60 = moderate, 0.61–0.80 = substantial, 0.81–1.00 = almost perfect.

Tested variable Kappa statistic Strength of
agreement

What, if any, is the primary biological material represented in the article? 0.732 Substantial

Was a patient/donor quoted in the discussion of biobanking? 1.000 Almost perfect

Was a researcher quoted in the discussion of biobanking? 0.766 Substantial

Was a biobank representative quoted in the discussion of biobanking? 0.775 Substantial

Are benefits of biobanking mentioned? 0.769 Substantial

If so, how are the benefits framed? 0.423 Moderate

What is the main benefit discussed? 0.713 Substantial

Does the article mention or discuss health benefits? 1.000 Almost perfect

Does the article mention or discuss discrimination in the health insurance context? 1.000 Almost perfect

Does the article mention or discuss discrimination in other contexts? 0.640 Substantial

Does the article mention or discuss risks? 0.870 Almost perfect

If so, how are the risks framed? 0.645 Substantial

What is the main risk discussed? 0.606 Moderate

How is biobanking portrayed in the article generally? 0.509 Moderate

If portrayed positively, why? 0.735 Substantial

If portrayed negatively, why? 0.700 Substantial

Are legal, policy, or regulatory issues relating to biobanking mentioned? 0.444 Moderate

newspapers, and 18 (11%) in the three Australian newspapers. The Guardian (UK)

published more stories (31 or 19% of articles) than other newspapers in the study, followed

by the Financial Times (UK) (21 or 12.9% of articles), The Times (London) (20 or 12.3%

of articles), the New York Times (15 or 9.2% of articles) and the Montreal Gazette (12 or

7.4% of articles). At least one article about biobanking was published in each of the years

we studied (except for 1999–2001), with the highest number of articles appearing in 2007

(29, or 17.8%). 51 or 31.3% of the articles appeared in the News section of the newspapers

(a similar number/percentage did not specify a section), 12 or 7.4% in the Science section,

and 8 or 4.9% in the Health or Lifestyle section. The majority of the articles were rated as

news articles (78 or 47.9%), investigative reports or news analysis (53 or 32.5%). Other

categories include editorials or opinion pieces (14 or 8.6%) and letters (6 or 3.7%). 89

articles (54.6%) were written by a health or science reporter, 41 (25.2%) by other reporters,

and 5 articles (3.1%) were expert commentaries. The articles included in our final sample

were written by 123 different authors, and with the exception of Clive Cookson, a reporter

for the Financial Times, who contributed 10 articles, and Roger Highfield, a reporter for

The Daily Telegraph, who wrote 8 articles, no individual author contributed more than six

articles (see Appendix S2 for a list of articles analyzed).

The highest number of articles per year were featured in 2007 and 2012. Almost half

of the articles from 2007 that mentioned a specific biobank mentioned the UK Biobank

(9 out of 21, or 42.8%). This is likely because the UK Biobank was undergoing its initial

recruitment at this time (UK Biobank, 2014). While we could not determine from the data
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collected why a large number of articles were also published in 2012, reporting in that year

emphasized the research related benefits of biobanking (χ2
= 352.576,p < 0.001) and

featured quotes mainly from biobanking representatives (χ2
= 16.651,p > 0.001). Articles

in that year were also mainly portrayed positively as promoting research and development

(χ2
= 77.127,p > 0.001).

General discussions of biobanking
A specific biobank is mentioned or identified in 123 or 75.5% of the articles included in the

study. Among this subset of articles, the UK Biobank received the most mentions (in 61,

or 49.6% of the articles), followed by Quebec’s CARTaGene (in 9, or 7.3% of the articles)

(χ2
= 163.000,p < 0.001). Other identified biobanks received between 1 and 3 mentions.

Majority of the articles that specifically mentioned the UK Biobank (58 out of 61) appeared

in the UK-based newspapers included in our study. The remaining 3 mentions appeared in

US newspapers (2) and an Australian newspaper (1) (χ2
= 289.320,p < 0.001).

Based on internet searches of the named biobanks, we categorized 38 as population or

research biobanks and 9 as clinical biobanks. We were not able to determine the category or

type for 6 of the named biobanks from the internet searches.

Locations of biobanks identified in the same subset of articles (n = 123) include the UK

(in 69, or 56.1% of the articles), the US (in 18, or 14.6% of the articles), Canada (16 or

13% of the articles), and Australia (9 or 7.3% of the articles) (χ2
= 157.732,p < 0.001).

Regarding the type of funding sources of the biobanks in the newspaper reports, 30 articles

(18.4%) referenced public funding sources, 20 (12.3%) referenced private funding sources,

and 32 (19.6%) mentioned or discussed a source representing public and private entities

or interests. The most mentioned funding sources include the Medical Research Council

(in 27, or 16.6% of articles), the UK’s Wellcome Trust (in 25, or 15.3% of articles) and the

UK Department of Health (in 14, or 8.6% of articles). Mentions of these funding sources

appeared primarily in UK based newspapers (χ2
= 124.444,p > 0.001).

Blood, tissue, DNA, urine and stem cells were the biological materials most commonly

mentioned or discussed in the articles (61 or 37.4%, 44 or 27.0%, 40 or 24.5%, 22 or 13.5%,

and 12 or 7.4% of the articles, respectively). Cancer was the most discussed disease type in

the articles (in 58, or 35.6%), followed by diabetes (in 32, or 19.6%), cardiovascular disease

(in 28, or 17.2%), Alzheimer’s disease (in 13, or 8.0%), Parkinson’s disease (in 12, or 7.4%),

and mental health disorders including depression, bipolar disorder and post-traumatic

stress disorder (in 12, or 7.4%).

Quotes about biobanking included in the articles were attributed to researchers in 77

articles (47.2%), biobank employees in 65 articles (39.9%), patients or donors in 23 articles

(14.1%), government officials in 19 articles (11.7%), funding source representatives in 15

articles (9.2%), and clinicians in 14 articles (8.6%). Representatives of private industry

were the least quoted source (in 9 articles, or 5.5%). Only a few articles (26, or 16%)

featured a story about a patient or tissue donor.

Lastly, legal policy and regulatory matters were mentioned or discussed in only 64

articles (39.3%). The majority of these articles, totalling 41 articles, are clustered toward
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the beginning of the period analyzed (2002–2007), while the rest appear in articles

published between 2008 and 2013 (χ2
= 21.710,p < 0.001).

Benefits and risks
The majority of articles in the study sample mentioned or discussed the benefits of

biobanking (137 or 84%), while fewer articles discussed risks (74 or 45.4%). Among

the subset of articles that mention or discuss benefits, the main benefits discussed were

related to medical research (115 or 83.9% of the articles) (χ2
= 148.434,p < 0.001). In the

same subset, benefits were framed as promoting research and development in 117 articles

(85.4%), as providing clinical or health benefits to patients receiving medical care in 16

articles (11.7%), as an economic benefit in 3 articles (2.2%), and as facilitating scientific

progress and prestige in only 2 articles (1.4%) (χ2
= 155.605,p < 0.001). Among the

most quoted categories of persons in the newspaper reports, researchers were quoted

in slightly less than half of the articles that mention or discuss benefits (68, or 49.6% of

the articles) (χ2
= 1.978,p > 0.001), while biobank employees were quoted in a fewer

but significant number of articles within this subset (in 62 or 45.3% of the articles)

(χ2
= 10.362,p = 0.001).

Among articles that mention or discuss risks (n = 74), privacy issues were identified

as the main risk in 23 or 31% of the articles, followed by lack of research/general utility

and scientific rationale (in 15, or 20% of the articles), funding and cost issues (in 6, or

8% of articles), and consent issues (in 5, or 6.7% of articles) (χ2
= 163.000,p < 0.001).

More articles in this subset frame risks as ethics (39, or 52%) or research related

(23, or 30.7%) than as clinical-related (6, or 8%) or economic (5, or 6.7%) (χ2
=

163.000,p < 0.001). Researchers were quoted in 36 or 48% of the articles that discuss

risks (χ2
= 0.108,p > 0.001), while biobank employees were quoted in 27 or 36% of the

same articles (χ2
= 0.650,p > 0.001).

Our raters scored mentions or discussions of certain benefits or risks that have received

considerable attention in the academic and policy contexts, including the risk of discrim-

ination in health insurance or other contexts, and health benefits for research participants

or donors, including diagnostic and screening benefits. Only 12 articles (7.4%) of the entire

study sample mentioned or discussed discrimination in the health insurance context, while

15 articles (9.2%) mentioned or discussed discrimination in other contexts. A similar

number of articles (14, or 8.6%) mentioned or discussed health benefits directly accruing

to research participants/donors, such as detection of disease, the communication to

participants of clinical findings and potential clinical trials or research studies, and future

therapeutic use of the samples provided, such as the cosmetic use of collagen provided

from skin samples, the use of stem cells harvested from left over embryos from IVF

treatments, and the potential use of banked umbilical cord blood and amniotic fluid cells.

Portrayals/impressions of biobanking
Portrayals or impressions of biobanking in the articles included in our study were rated

as mainly neutral (73 articles, or 44.8%) or positive (70 articles, or 42.9%). Fewer articles
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portrayed biobanking in a negative manner (20, or 12.3%). The dominant reason for the

positive portrayals was linked to research and development (59 articles, or 36.2%), while

ethical and research reasons accounted for the negative portrayals (10 articles, or 6.1%, and

9 articles, or 5.5%, respectively).

DISCUSSION
The portrayal of biobanking in the articles examined in this study was generally positive,

with research-related benefits of biobanking prominently featured. This finding reinforces

studies on media coverage of associated fields which, for example, have shown that the

media often portrays developments in biotechnology and genetic research in an overly

optimistic and simplistic manner (Conrad, 2001; Petersen, 2001; Bubela & Caulfield, 2004;

Bubela et al., 2009). It is also not surprising that members of the research community were

most often quoted in the articles analyzed in this study. It has been noted that researchers

play a key role in providing information on scientific developments to the media, and

in initiating or facilitating positive media portrayal of research outcomes (Caulfield,

2004; Bubela et al., 2009; Petersen, 2009). Our findings suggest that researchers play a

role in regards to newspaper representations of benefits associated with biobanks, or at a

minimum, contribute prominently to reporting trends. The overwhelming emphasis on

benefits in our findings also strikes a sharp contrast with the underwhelming discussion of

risks. This limited emphasis on risks is surprising considering that the social and scientific

risks posed by biobanking, such as the issue of consent, have been a dominant source of

controversy and debate in the academic and policy contexts (Master et al., 2012).

The prominent discussion of benefits in the majority of the articles analyzed also raises

questions about the possible influence of newspaper reporting on donor or participant

expectations. Studies have shown that research participants sometimes expect some

form of personal benefit to accrue from their participation based on the mistaken belief

that the purpose of the research study is to advance diagnostic or therapeutic interests

rather than the actual purpose of creating generalizable knowledge (Clayton & Ross, 2006;

Dixon-Woods et al., 2007; McCarty et al., 2007; Joseph et al., 2008; Haddow, 2009). While

there is no basis from our findings to conclude that newspaper reporting on benefits

of biobanks results in or contributes to “therapeutic or diagnostic misconception”, it

may be worth investigating whether and to what degree such positive reporting shapes

or influences participant views about expected outcomes from their participation in

biobanking related activities.

Although only a few newspaper articles discussed clinical benefits to patients, it is

significant that many of the articles contained discussions of different diseases that affect

patients. This portrayal of biobanks being associated with several prominent diseases and,

albeit to a lesser degree, with clinical benefits might have an influence on participants’

perceptions of biobanks. Indeed, a previous study has shown that various factors

might influence an individual’s decision to participate in a population biobank study

(Nobile et al., 2012), including individual dimensions such as personal predispositions

(optimism, altruism, and trust) and subjective perceptions related to the study (perceived
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ease of participation, institution’s trustworthiness). Contextual dimensions such as family

history of disease or external pressures have also been identified as playing a role in the

decision process.

While one needs to be careful in inferring direct consequences between media

discourses and participants’ views on biobanks, media representations can certainly

have an impact on the different motives behind an individual’s decision to participate

in research or not. Various studies have shown, for example, that the name and reputation

of the institution that sets up the research projects predispose various participants to

participate in research (Sinicrope et al., 2009; Lemke et al., 2010). If scandals reported in the

media threaten the reputation of research institutions this will also threaten the potential

participation of some individuals (Hoeyer, 2008).

Another noteworthy finding is that newspaper coverage is overwhelmingly focused on

population or research biobanks. This finding echoes or reflects the increased attention,

in the academic and policy realms, on issues, challenges and controversies associated

with well-known population biobanking initiatives such as the UK Biobank and Iceland’s

DeCODE (Barbour, 2003; Árnason, 2004; Tutton, Kaye & Hoeyer, 2004; Petersen, 2005;

Knoppers & Abdul-Rahman, 2008; Hawkins, 2010). However, despite the increasing

emphasis on regulatory and policy matters in the academic discourse, the finding that

much of the newspaper reporting is clustered toward the beginning of the period analyzed

suggests that media interest in such matters may be waning. While the reasons for this

downtrend in interest are not clear from our study, a possible explanation is that the media

views legal, regulatory or policy matters to be of lesser importance relative to the perceived

benefits of biobanking, and therefore, not as interesting to discuss.

CONCLUSION
Similar to media coverage of many forms of emerging biotechnology and associated

research platforms, reporting on biobanks in the print media heavily favours discussions

of related benefits over risks. The members of the scientific research community appear to

be a primary source of this positive tone in reporting. The underreporting of risks, coupled

with a downtrend in reporting on legal, policy and regulatory issues, suggest that the print

media progressively views such matters to be less newsworthy or important relative to

the perceived benefits of biobanking. Lastly, media coverage of biobanks appears to be

overwhelmingly focused on notable population biobanks, including the UK Biobank and

Quebec’s CARTaGene.
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Árnason V. 2004. Coding and consent: moral challenges of the database project in Iceland.
Bioethics 18(1):27–49 DOI 10.1111/j.1467-8519.2004.00377.x.

Barbour V. 2003. UK Biobank: a project in search of a protocol? The Lancet 361:1734–1738
DOI 10.1016/S0140-6736(03)13377-6.

Bemmels HR, Wolf SM, Van Ness B. 2012. Mapping the inputs, analyses, and outputs of biobank
research systems to identify sources of incidental findings and individual research results for
potential return to participants. Genetics in Medicine 14:385–392 DOI 10.1038/gim.2011.69.

Bracken MB, Baker D, Cauley JA, Chambers C, Culhane J, Dabelea D, Dearborn D,
Drews-Botsch CD, Dudley DJ, Durkin M, Entwisle B, Flick L, Hale D, Holl J, Hovell M,
Hudak M, Paneth N, Specker B, Wilhelm M, Wyatt S. 2013. New models for large prospective
studies: is there a risk of throwing out the baby with the bathwater? American Journal of
Epidemiology 177:285–289 DOI 10.1093/aje/kws408.

Bubela TM, Caulfield TA. 2004. Do the print media “hype” genetic research? A comparison of
newspaper stories and peer-reviewed research papers. Canadian Medical Association Journal
170(9):1399–1407 DOI 10.1503/cmaj.1030762.

Bubela T, Nisbet MC, Borchelt R, Brunger F, Critchley C, Einsiedel E, Geller G, Gupta A,
Hampel J, Hyde-Lay R, Jandciu EW, Jones SA, Kolopack P, Lane S, Lougheed T, Nerlich B,
Ogbogu U, O’Riordan K, Ouellette C, Spear M, Strauss S, Thavaratnam T, Willemse L,
Caulfield T. 2009. Science communication reconsidered. Nature Biotechnology 27:514–518
DOI 10.1038/nbt0609-514.

Caulfield T. 2004. Popular media, biotechnology, and the “cycle of hype”. Houston Journal of
Health Law & Policy 5:213–233.

Caulfield T, Burningham S, Joly Y, Master Z, Shabani M, Borry P, Becker A, Burgess M,
Calder K, Critchley C, Edwards K, Fullerton SM, Gottweis H, Hyde-Lay R, Illes J, Isasi R,
Kato K, Kaye J, Knoppers B, Lynch J, McGuire A, Meslin E, Nicol D, O’Doherty K, Ogbogu U,
Otlowski M, Pullman D, Ries N, Scott C, Sears M, Wallace H, Zawati MH. 2014. A review
of the key issues associated with the commercialization of biobanks. Journal of Law and the
Biosciences 1:94–110 DOI 10.1093/jlb/lst004.

Caulfield T, Bubela T, Murdoch CJ. 2008. Myriad and the mass media: the covering of a gene
patent controversy. Genetics in Medicine 9:850–855 DOI 10.1097/GIM.0b013e31815bf965.

Caulfield T, Kaye J. 2009. Broad consent in biobanking: reflections on seemingly insurmountable
dilemmas. Medical Law International 10:85–100 DOI 10.1177/096853320901000201.

Caulfield T, Rachul C. 2011. Science spin: iPS cell research in the news. Clinical Pharmacology and
Therapeutics 89(5):644–646 DOI 10.1038/clpt.2010.309.

Ogbogu et al. (2014), PeerJ, DOI 10.7717/peerj.500 11/14

https://peerj.com
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.7717/peerj.500
http://dx.doi.org/10.1016/j.hlpt.2012.07.003
http://dx.doi.org/10.1126/scitranslmed.3008601
http://dx.doi.org/10.1111/j.1467-8519.2004.00377.x
http://dx.doi.org/10.1016/S0140-6736(03)13377-6
http://dx.doi.org/10.1038/gim.2011.69
http://dx.doi.org/10.1093/aje/kws408
http://dx.doi.org/10.1503/cmaj.1030762
http://dx.doi.org/10.1038/nbt0609-514
http://dx.doi.org/10.1093/jlb/lst004
http://dx.doi.org/10.1097/GIM.0b013e31815bf965
http://dx.doi.org/10.1177/096853320901000201
http://dx.doi.org/10.1038/clpt.2010.309
http://dx.doi.org/10.7717/peerj.500


Caulfield T, Rachul C, Nelson E. 2012. Biobanking, consent, and control: a survey of
Albertans on key research ethics issues. Biopreservation and Biobanking 10(5):433–438
DOI 10.1089/bio.2012.0029.

Clayton EW, Ross LF. 2006. Implications of disclosing individual results of clinical research.
Journal of the American Medical Association 295(1):37–38 DOI 10.1001/jama.295.1.37-a.

Collins FS. 2004. The case for a US prospective cohort study of genes and environment. Nature
429:475–477 DOI 10.1038/nature02628.

Collins R. 2012. What makes UK Biobank special? The Lancet 379:1173–1174
DOI 10.1016/S0140-6736(12)60404-8.

Conrad P. 2001. Genetic optimism: framing genes and mental illness in the news. Culture,
Medicine and Psychiatry 25:225–247 DOI 10.1023/A:1010690427114.

Davidson R, Hunt K, Kitzinger J. 2003. “Radical blueprint for social change”? Media
representations of new labour’s policies on public health. Sociology of Health & Illness
25(6):532–552 DOI 10.1111/1467-9566.00357.

Davies K. 2011. Quebec’s genizon biosciences closes its doors. Bio-IT World 10(5):12.

Dixon-Woods M, Ashcroft RE, Jackson CJ, Tobin MD, Kivits J, Burton PR, Samani NJ.
2007. Beyond “misunderstanding”: written information and decisions about taking
part in a genetic epidemiology study. Social Science & Medicine 65:2212–2222
DOI 10.1016/j.socscimed.2007.08.010.

Frank J, Ruggiero ED, McInnes RR, Kramer M, Gagnon F. 2006. Large life-course cohorts for
characterizing genetic and environmental contributions: the need for more thoughtful designs.
Epidemiology 17:595–598 DOI 10.1097/01.ede.0000239725.48908.7d.

Gymrek M, McGuire AL, Golan D, Halperin E, Erlich Y. 2013. Identifying personal genomes by
surname inference. Science 339:321–324 DOI 10.1126/science.1229566.

Haddow G. 2009. “We only did it because he asked us”: gendered accounts of participation
in a population genetic data collection. Social Science & Medicine 69(7):1010–1017
DOI 10.1016/j.socscimed.2009.07.028.

Hawkins AK. 2010. Biobanks: importance, implications and opportunities for genetic counselors.
Journal of Genetic Counseling 19:423–429 DOI 10.1007/s10897-010-9305-1.

Helgesson G. 2012. In defense of broad consent. Cambridge Quarterly of Healthcare Ethics
21:40–50 DOI 10.1017/S096318011100048X.

Hewitt R, Watson P. 2013. Defining biobank. Biopreservation and Biobanking 11:309–315
DOI 10.1089/bio.2013.0042.

Hoeyer K. 2008. The ethics of research biobanking: a critical review of the literature. Biotechnology
and Genetic Engineering Reviews 25(1):429–452 DOI 10.5661/bger-25-429.

Hogarth S, Sullivan R. 2013. Genes, genes, genes. The Lancet Oncology 14:e88
DOI 10.1016/S1470-2045(13)70042-1.

Holliman R. 2004. Media coverage of cloning: a study of media content, production and reception.
Public Understanding of Science 13:107–130 DOI 10.1177/0963662504043862.

Homer N, Szelinger S, Redman M, Duggan D, Tembe W, Muehling J, Pearson JV, Stephan DA,
Nelson SF, Craig DW. 2008. Resolving individuals contributing trace amounts of DNA to
highly complex mixtures using high-density SNP genotyping microarrays. PLoS Genetics
4:e1000167 DOI 10.1371/journal.pgen.1000167.

Joseph JW, Neidich AB, Ober C, Ross LF. 2008. Empirical data about women’s attitudes toward
a biobank focused on pregnancy outcomes. American Journal of Medical Genetics Part A
146A:305–311 DOI 10.1002/ajmg.a.32146.

Ogbogu et al. (2014), PeerJ, DOI 10.7717/peerj.500 12/14

https://peerj.com
http://dx.doi.org/10.1089/bio.2012.0029
http://dx.doi.org/10.1001/jama.295.1.37-a
http://dx.doi.org/10.1038/nature02628
http://dx.doi.org/10.1016/S0140-6736(12)60404-8
http://dx.doi.org/10.1023/A:1010690427114
http://dx.doi.org/10.1111/1467-9566.00357
http://dx.doi.org/10.1016/j.socscimed.2007.08.010
http://dx.doi.org/10.1097/01.ede.0000239725.48908.7d
http://dx.doi.org/10.1126/science.1229566
http://dx.doi.org/10.1016/j.socscimed.2009.07.028
http://dx.doi.org/10.1007/s10897-010-9305-1
http://dx.doi.org/10.1017/S096318011100048X
http://dx.doi.org/10.1089/bio.2013.0042
http://dx.doi.org/10.5661/bger-25-429
http://dx.doi.org/10.1016/S1470-2045(13)70042-1
http://dx.doi.org/10.1177/0963662504043862
http://dx.doi.org/10.1371/journal.pgen.1000167
http://dx.doi.org/10.1002/ajmg.a.32146
http://dx.doi.org/10.7717/peerj.500


Kaiser J. 2009. Cash-starved deCODE is looking for a rescuer for its biobank. Science
325:1054–1054 DOI 10.1126/science.325 1054.

Kaufman DJ, Murphy-Bollinger J, Scott J, Hudson KL. 2009. Public opinion about the
importance of privacy in biobank research. The American Journal of Human Genetics
85:643–654 DOI 10.1016/j.ajhg.2009.10.002.

Kitzinger J, Williams C. 2005. Forecasting science futures: legitimizing hope and
calming fears in the embryo stem cell debate. Social Science & Medicine 61:731–740
DOI 10.1016/j.socscimed.2005.03.018.

Knoppers BM, Abdul-Rahman MH. 2008. Biobanks in the literature. In: Elger B,
Biller-Andorno N, Mauron A, Capron AM, eds. Ethical issues in governing biobanks: global
perspectives. Aldershot: Ashgate Publishing, 13–23.

Knoppers BM, Zawati MH, Kirby ES. 2012. Sampling populations of humans across
the world: ELSI issues. Annual Review of Genomics and Human Genetics 13:395–413
DOI 10.1146/annurev-genom-090711-163834.

Kreiner T, Irion S. 2013. Whole-genome analysis, stem cell research, and the future of biobanks.
Cell Stem Cell 12:513–516 DOI 10.1016/j.stem.2013.04.024.

Landis JR, Koch GG. 1977. The measurement of observer agreement for categorical data.
Biometrics 33:159–174 DOI 10.2307/2529310.

Lemke AA, Wolf WA, Hebert-Beirne J, Smith ME. 2010. Public and biobank participant attitudes
toward genetic research participation and data sharing. Public Health Genomics 13(6):368–377
DOI 10.1159/000276767.

Louis JC. 2003. Big gene banks: nuggets for drug discovery or fool’s gold? Drug Discovery Today
8:100–101 DOI 10.1016/S1359-6446(02)02586-2.

Lowrance WW, Collins FS. 2007. Identifiability in genomic research. Science 317:600–602
DOI 10.1126/science.1147699.

Manolio TA, Bailey-Wilson JE, Collins FS. 2006. Genes, environment and the value of prospective
cohort studies. Nature Reviews Genetics 7:812–820 DOI 10.1038/nrg1919.

Manolio TA, Weis BK, Cowie CC, Hoover RN, Hudson K, Kramer BS, Berg C, Collins R,
Ewart W, Gaziano JM, Hirschfeld S, Marcus PM, Masys D, McCarty CA, McLaughlin J,
Patel AV, Peakman T, Pedersen NL, Schaefer C, Scott JA, Sprosen T, Walport M, Collins FS.
2012. New models for large prospective studies: is there a better way? American Journal of
Epidemiology 175:859–866 DOI 10.1093/aje/kwr453.

Master Z, Nelson E, Murdoch B, Caulfield T. 2012. Biobanks, consent and claims of consensus.
Nature Methods 9:885–888 DOI 10.1038/nmeth.2142.

McCarty CA, Nair A, Austin DM, Giampietro PF. 2007. Informed consent and subject motivation
to participate in a large, population-based genomics study: the Marshfield Clinic Personalized
Medicine Research Project. Community Genetics 10:2–9 DOI 10.1159/000096274.

Nisbet M, Brossard D, Kroepsch A. 2003. Framing science: the stem cell controversy
in an age of press/politics. Harvard International Journal of Press/Politics 8(2):36–70
DOI 10.1177/1081180X02251047.

Nisbet MC, Mooney C. 2007. Framing science. Science 316(5821):56
DOI 10.1126/science.1142030.

Nobile H, Vermeulen E, Thys K, Bergmann MM, Borry P. 2012. Why do participants enroll
in population biobank studies? A systematic literature review. Expert Review of Molecular
Diagnostics 13(1):35–47 DOI 10.1586/erm.12.116.

Palmer LJ. 2007. UK Biobank: bank on it. The Lancet 369:1980–1982
DOI 10.1016/S0140-6736(07)60924-6.

Ogbogu et al. (2014), PeerJ, DOI 10.7717/peerj.500 13/14

https://peerj.com
http://dx.doi.org/10.1126/science.325_1054
http://dx.doi.org/10.1016/j.ajhg.2009.10.002
http://dx.doi.org/10.1016/j.socscimed.2005.03.018
http://dx.doi.org/10.1146/annurev-genom-090711-163834
http://dx.doi.org/10.1016/j.stem.2013.04.024
http://dx.doi.org/10.2307/2529310
http://dx.doi.org/10.1159/000276767
http://dx.doi.org/10.1016/S1359-6446(02)02586-2
http://dx.doi.org/10.1126/science.1147699
http://dx.doi.org/10.1038/nrg1919
http://dx.doi.org/10.1093/aje/kwr453
http://dx.doi.org/10.1038/nmeth.2142
http://dx.doi.org/10.1159/000096274
http://dx.doi.org/10.1177/1081180X02251047
http://dx.doi.org/10.1126/science.1142030
http://dx.doi.org/10.1586/erm.12.116
http://dx.doi.org/10.1016/S0140-6736(07)60924-6
http://dx.doi.org/10.7717/peerj.500


Petersen A. 2001. Biofantasies: genetics and medicine in the print news media. Social Science and
Medicine 52:1255–1268 DOI 10.1016/S0277-9536(00)00229-X.

Petersen A. 2002. Replicating our bodies, losing our selves: news media portrayals of human
cloning in the wake of dolly. Body & Society 8(4):71–90 DOI 10.1177/1357034X02008004004.

Petersen A. 2005. Securing our genetic health: engendering trust in UK Biobank. Sociology of
Health & Illness 27(2):271–292 DOI 10.1111/j.1467-9566.2005.00442.x.

Petersen A. 2009. The ethics of expectations: biobanks and the promise of personalised medicine.
Monash Bioethics Review 28:22–33 DOI 10.1007/BF03351307.

Riesch H. 2011. Changing news: re-adjusting science studies to online newspapers. Public
Understanding of Science 20(6):771–777 DOI 10.1177/0963662510376342.

Rothstein MA. 2007. Expanding the ethical analysis of biobanks. The Journal of Law, Medicine &
Ethics 33:89–101 DOI 10.1111/j.1748-720X.2005.tb00213.x.

Seale C. 2003. Health and media: an overview. Sociology of Health & Illness 25(6):513–531
DOI 10.1111/1467-9566.t01-1-00356.

Sinicrope PS, Patten CA, Bonnema SM, Almquist JR, Smith CM, Beebe TJ, Jacobsen SJ,
Vachon CM. 2009. Healthy women’s motivators and barriers to participation in a
breast cancer cohort study: a qualitative study. Annals of Epidemiology 19:484–493
DOI 10.1016/j.annepidem.2009.01.002.

Smith GD, Ebrahim S, Lewis S, Hansell AL, Palmer LJ, Burton PR. 2005. Genetic epidemiology
and public health: hope, hype, and future prospects. The Lancet 366:1484–1498
DOI 10.1016/S0140-6736(05)67601-5.

The Lancet. 2007. Big step for science, small step for medicine. The Lancet 369:1974.

The Lancet. 2009. An afternoon at UK Biobank. The Lancet 373:1146.

The PEW Research Center 2011. Internet gains on television as public’s main news source.
Available at http://onlinepubs.ehclients.com/images/pdf/Internet Gains on TV as Primary News
Source-Pew-Jan-2011.pdf (accessed 26 June 2014).

Thiel DB, Platt T, Platt J, King SB, Kardia SL. 2014. Community perspectives on public health
biobanking: an analysis of community meetings on the Michigan BioTrust for Health. Journal
of Community Genetics 5:125–138 DOI 10.1007/s12687-013-0162-0.

Tutton R, Kaye J, Hoeyer K. 2004. Governing UK Biobank: the importance of ensuring public
trust. Trends in Biotechnology 22:284–285 DOI 10.1016/j.tibtech.2004.04.007.

UK Biobank. 2014. About UK Biobank. Available at https://www.ukbiobank.ac.uk/
about-biobank-uk/ (accessed 26 June 2014).

Vaught J, Rogers J, Carolin T, Compton C. 2011. Biobankonomics: developing a sustainable
business model approach for the formation of a human tissue biobank. JNCI Monographs
2011:24–31 DOI 10.1093/jncimonographs/lgr009.

Wallace H. 2002. The need for independent scientific peer review of Biobank UK. The Lancet
359(9325):2282 DOI 10.1016/S0140-6736(02)09289-9.

Wallace H. 2003. A UK Biobank: good for public health? Available at http://www.opendemocracy.
net/theme 9-genes/article 1381.jsp (accessed 26 June 2014).

Wallace HM. 2005. The development of UK Biobank: excluding scientific controversy from ethical
debate. Critical Public Health 15(4):323–333 DOI 10.1080/09581590500523202.

Wellcome Trust. 2012. Tracking public views on medical research. Available at
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh grants/documents/web document/
wtp040713.pdf (accessed 26 June 2014).

Ogbogu et al. (2014), PeerJ, DOI 10.7717/peerj.500 14/14

https://peerj.com
http://dx.doi.org/10.1016/S0277-9536(00)00229-X
http://dx.doi.org/10.1177/1357034X02008004004
http://dx.doi.org/10.1111/j.1467-9566.2005.00442.x
http://dx.doi.org/10.1007/BF03351307
http://dx.doi.org/10.1177/0963662510376342
http://dx.doi.org/10.1111/j.1748-720X.2005.tb00213.x
http://dx.doi.org/10.1111/1467-9566.t01-1-00356
http://dx.doi.org/10.1016/j.annepidem.2009.01.002
http://dx.doi.org/10.1016/S0140-6736(05)67601-5
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://onlinepubs.ehclients.com/images/pdf/Internet_Gains_on_TV_as_Primary_News_Source-Pew-Jan-2011.pdf
http://dx.doi.org/10.1007/s12687-013-0162-0
http://dx.doi.org/10.1016/j.tibtech.2004.04.007
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
https://www.ukbiobank.ac.uk/about-biobank-uk/
http://dx.doi.org/10.1093/jncimonographs/lgr009
http://dx.doi.org/10.1016/S0140-6736(02)09289-9
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://www.opendemocracy.net/theme_9-genes/article_1381.jsp
http://dx.doi.org/10.1080/09581590500523202
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://www.wellcome.ac.uk/stellent/groups/corporatesite/@msh_grants/documents/web_document/wtp040713.pdf
http://dx.doi.org/10.7717/peerj.500

	Newspaper coverage of biobanks
	Introduction
	Methods
	Results
	Coverage and authorship
	General discussions of biobanking
	Benefits and risks
	Portrayals/impressions of biobanking

	Discussion
	Conclusion
	Acknowledgements
	References


