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Abstract

The Internetis becoming animportant source of information
about genetics and holds promise for public health applica-
tions. However, the public has concerns about the credibility
of online genetics information. We conducted a content
analysis of genetics blogs (n = 94). Specifically, we assessed
the prevalence of various genetics-related topics and per-
ceived credibility indicators. The relationship between con-
tent indicators, credibility indicators, and blog influence,
measured as links between blogs, was evaluated. Coverage
of issues related to health or self-knowledge (31%) and life
science (26%) was most common among genetics blogs. In
terms of credibility indicators, most blogs disclosed authors’
full names (81%) and biographical information (67%). Many
blog authors reported having genetics (67%) or life science
expertise (59%). However, only 7% of blogs were affiliated
with educational or medical institutions. Overall, blogs that
focused on ancestry, that had authors with life science ex-
pertise, and that posted more frequently tended to be more
influential. Findings suggest that life scientists and those

who blog frequently may figure more centrally in shaping
the genetics information available to the public via blogs.
There is room for institutions that are likely to be perceived
as credible sources of genetics information to assume a
greater presence through blogs.

Copyright © 2012 S. Karger AG, Basel

Introduction

The Internet is expected to become a major medium
for disseminating genomic information [1]. With 83% of
Internet users already seeking health information online,
a large segment of the population is accustomed to using
the Internet to access this type of content [2]. In addition,
a growing body of online genomic content is becoming
accessible to the public, ranging from educational re-
sources posted by government and nonprofit organiza-
tions to personalized genetic test results provided by
direct-to-consumer genetic testing companies. Internet-
based communication is the kind of low-cost, high-reach
medium that will be needed to integrate genomic infor-
mation into public health interventions and to improve
genetic literacy in the population [3]. While Internet-
based health and genetic information is becoming in-
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creasingly visible and available, concerns have been raised
about the quality of that information [4]. Patients and
consumers in particular have expressed concerns about
the accuracy and credibility of the genetics information
they encounter on the web [5].

One principle type of interactive Internet platform is
the blog, which is a frequently updated website composed
of dated entries organized in reverse chronological order
[6] (see Miller et al. [7] for a detailed discussion of blogs
in health contexts). Blogs have a great potential as a pub-
lic health tool for relaying scientific news about topics like
genomics. Blogs digest and provide critical commentary
on complex concepts that can be unfamiliar to lay audi-
ences [8]. Such critical analysis will be important for con-
sumers because the information available from emerging
genomic products, such as direct-to-consumer tests, will
likely be difficult to understand [9]. However, few incen-
tives exist for blogs to maintain the same editorial stan-
dards as medical literature published through more tra-
ditional media [10]. If blogs dedicated to genomics are to
serve as effective resources for public health information,
it is important to assess the type of information that is
available and visible, the bloggers providing that infor-
mation and the extent to which it will be deemed credible
by patients and consumers.

Content of Genetics Blogs

Genetics blogs cover a diverse array of topics ranging
in focus from basic science concerns, to news and com-
mentary about genetic services, to legal or ethical issues.
They can contain content written for the lay public or for
topic experts. Whether and how a given genetics blog
might be leveraged as a public health resource will likely
depend upon these variations in content. At present,
however, there is no research assessing the scope of genet-
ics blogs available on the web.

Factors Related to Perceived Credibility

Concerns have been expressed over how credible or be-
lievable consumers will find the information conveyed by
blogs. Judgments that people make about the credibility of
information posted on a blog are not likely to be a simple
function of objective accuracy [11, 12]. Characteristics of
the information source influence individuals’ perceptions
of credibility [13] and ultimately whether the information
is accepted as fact [14]. Credibility may be communicated
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through indicators that convey transparency, lack of bias,
and expertise in the topic. For example, one can determine
whether a blog’s affiliations or sponsors suggest the ap-
pearance of bias or whether blog authors indicate in their
profiles that they have expertise in the topic [15-17]. Web
credibility standards, including the Stanford Guidelines
for Web Credibility [18] and HONcode [19], provide infor-
mation about the features that have been found to convey
credibility for online information.

Influence of Genetics Blogs

Assessing the relationship between credibility indica-
tors and influence can clarify whether the blogs that are
most likely to be perceived as credible are also the blogs
with the greatest potential reach. Blog influence can be
thought about in terms of how often blogs link to and
from each other [20, 21]. A link from one blog to another
conveys attention, popularity and the spread of influence
[22]. In many cases, a blogger who links to another blog
implicitly recognizes or ‘endorses’ it as a reliable source
of information [23]. Frequently cited blogs are more like-
ly to be encountered by patients and consumers seeking
genetics information.

The Current Study

The goal of this study was to describe and evaluate the
body of blogs devoted to human genetics and genomics.
We proposed 3 specific aims. Our first aim was to deter-
mine what topics are represented on genetics blogs and
how these topics are associated with intended audience
(e.g. laypeople, professionals). Our second aim was to as-
sess how genetics blogs measure up to web credibility
standards. Finally, we aimed to examine the relationship
between credibility indicators and influence within the
genetics blogging community. Through these analyses,
we attempted to explore the potential opportunities for
disseminating public health genomics information to
web users through blogs and the gaps that may need to be
addressed to facilitate these efforts.

Methods

Sampling

We identified blogs that were about general or human genetics
or genomics by identifying blogs that contained at least 1 of the
following keywords in the URL, title or description: ‘gene(s),
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Table 1. Operational definition of blog credibility indicators

Credibility indicator Measures Definition
Affiliation Affiliation type Whether or not the blog claimed or appeared to be affiliated with an education-
al or medical institution, other not-for-profit organization, government institu-
tion, other for-profit company, or unaffiliated [19]. Educational, medical, or not-
for-profit affiliation was considered more credible than no affiliation or for-prof-
it affiliation.
Author identification® Author first and Whether or not at least one of the blog’s authors provided his or her first and last
last name name. Blogs that provided names were considered more credible than those that
did not.
Author expertise Author background Whether or not any authors on the blog indicated having a background in the
disclosure following categories: genetics, life science, technology, medicine, and/or indus-

try. Blogs on which authors indicated relevant expertise were considered more
credible than blogs on which they did not. Subcategories of expertise were not
mutually exclusive.

Opportunity to contact

Online contact
information provision

Comments allowed

Whether or not an email address or social media profile was provided in an eas-
ily accessible location on the blog. Blogs that provided contact information were
considered more credible than blogs that did not.

Whether or not readers could leave comments on the blog. Blogs that allowed
comments were considered more credible than blogs that did not.

Information currency®

Posting rate

Posting rate (i.e. the number of posts per week) as calculated by the number of
posts made during the study inclusion period divided by the age of the blog mea-
sured in days since the first post or days since the beginning of the inclusion pe-
riod (i.e. June 15, 2007 to June 15, 2009), whichever was fewer. Blogs with a
higher posting rate were considered more credible than blogs with a lower post-
ing rate.

Citation of external
sources®

Outbound links
per post

Average number of outbound links (i.e. hyperlinks directed to an external web-
site) per post. Blogs with more outbound links were considered more credible
than blogs with fewer outbound links.

2We used a software-assisted data processing algorithm to aid in coding this item.

‘genome(s),” ‘genetic(s), ‘genomic(s), or ‘DNA." Data were collected
and coded in summer 2009. We archived blog content that was pub-
lished between June 15, 2007 and June 15, 2009. We initiated key-
word searches in search engines (i.e. Google, Yahoo, and Bing) and
websites that aggregated science and genetics blogs. Then we used
an iterative snowball sampling approach in which additional genet-
ics blogs were identified by following links embedded in already-
collected blogs [7]. The process was continued until no more eligible
blogs were identified. We required each blog to be written in En-
glish, contain 2 or more posts and have been updated in the past
6 months. Ultimately, we arrived at a population of 94 blogs.

Coding

We developed a closed-ended codebook used by independent
coders to assess several constructs. Blogs were coded using both
manual coding and software-assisted data processing. We coded
information contained in URLSs, titles, headlines, ‘about’ pages,
and linked author profile websites. Agreement testing and refine-
ment of the codebook was an iterative process wherein, after an
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initial training, 2 independent coders reviewed a random sample
of blogs. Final agreement statistics were computed for 20% of the
blogs. Coder agreement on this subsample reached acceptable lev-
els of intercoder reliability, with kappas ranging from 0.6-1.0.
Coders met to reconcile any remaining differences.

Measures

To assess blog content, coders recorded the main genetics-fo-
cused topic addressed by each blog using the blog elements de-
scribed above and the 6 most recent posts. Each blog was coded
as to whether its main (primary) topic was health or self-knowl-
edge (e.g. personalized medicine, genetic testing), life science,
technology (e.g. bioinformatics), product marketing (i.e. content
promoting a genetic test), genealogy or ancestry, or legal or ethical
issues. As measured, these main topics represent mutually exclu-
sive categories. The intended audience for each blog was coded as
either a professional audience (e.g. scientists, clinicians) or a lay
audience (e.g. consumers, patients) by assessing the information
presented in posts.
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The credibility indicators assessed in this study were defined
according to categories from established web credibility stan-
dards [18, 19]. These indicators included affiliations, author iden-
tification, author expertise, opportunity to contact, information
currency (i.e. posting rate), and citation of external sources (see
table 1 for definitions and criteria).

To measure influence, we counted inlinks, i.e. the number of
times a link pointing to a given genetics blog was posted by an-
other blog included in the study. To clarify, when Blog X posted a
link to Blog A, A received an inlink from X [23]. Blog A, therefore,
has influence over X because A served as a reference source for X,
as shown in figure 1.

Statistical Analysis

SPSS for Windows Version 17.0 was used to conduct all analyses
[24]. We conducted descriptive analyses on the coded variables in-
cluding blog content, intended audience, credibility, and influence.
We then explored bivariate and multivariate relationships between
each credibility and content indicator and influence (i.e. the num-
ber of inlinks received). Because the distributions of inlink and
information currency (i.e. posting rate) data were skewed, these
variables were submitted to a log transformation prior to analysis.
Measures that were derived from information about individual
blog authors (e.g. disclosure of full name) were aggregated to pro-
duce an overall score for each blog based on whether at least 1 blog
author fit the category. Therefore, all analyses were conducted at
the blog level. A x? test of independence was performed to deter-
mine whether the main topics covered by blogs differed by intend-
ed audience. Bivariate analyses of the relationship between credi-
bility indicators and influence were conducted using one-way
ANOVAs for categorical indicators and bivariate correlation analy-
ses for continuous indicators. Subcategories of variables that were
not mutually exclusive were coded as either having the feature de-
scribed in the subcategory or not (e.g. at least 1 author with genetics
expertise). Separate ANOVAs were conducted for each subcategory
of these variables, comparing 2 groups apiece. We finally conduct-
ed a multivariate linear regression analysis to assess the relative
contribution of all credibility and content indicators on influence.
For all analyses, statistical significance was assessed as p < 0.05.

Results

Blog Content Indicators

As shown in table 2, the most common main topic cov-
ered by the blogs in our sample was health or self-knowl-
edge, which was discussed by 31% of blogs in this group.
Other frequently observed main topics were life science
(26%) and technology (16%). The intended audience of the
blogs was split almost evenly between lay and professional
audiences. Main topic was significantly associated with
intended audience, x* (5, n = 94) = 36.40, p < 0.001, V =
0.62. Blogs about health or self-knowledge, product mar-
keting and legal or ethical issues were more often intended
for lay audiences, whereas blogs on life science and tech-
nology tended to be geared toward professional audiences.
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Blog X —,
BlogY —  Blog B
Blog Z -

BlogX —  BlogA vs.

Fig. 1. Diagram showing how blogs relate to one another through
inlinks. Arrows represent inlinks. In this diagram, the relation-
ship on the left shows that Blog X links to Blog A; equivalently,
Blog A receives an inlink from Blog X. Blog B has more inlinks
than Blog A, and, as such, Blog B is presumed to be more influen-
tial than Blog A.

Table 2. Main topic of genetics blogs by intended audience

Main topic Intended audience®  Total
professional® lay*

Health or self-knowledge 7.4% 23.4%  30.8%
Life science 19.1% 6.4%  25.5%
Technology 14.9% 1.1%  16.0%
Product marketing 1.1% 9.6%  10.7%
Genealogy or ancestry 5.3% 3.2% 8.5%
Legal or ethical issues 1.1% 7.4% 8.5%
Total 48.9% 51.1% 100.0%

an=94.bpn=46.n=48.

Blog Credibility Indicators

Blogs were most commonly unaffiliated with organi-
zations or companies (57%, n = 54). Of the blogs that had
an affiliation, most were connected with a for-profit com-
pany (26%, n = 24). The remaining blogs were affiliated
with not-for-profit organizations (10%, n = 9) or educa-
tional or medical organizations (7%, n = 7). No blogs had
a government affiliation.

The majority of blogs provided author identification,
with 81% (n = 76) giving the first and last name of at least
1 author. Thirty percent of blogs provided online contact
information (n = 28). Readers had the opportunity to
leave comments on almost all blogs (95%, n = 89). Blogs
often disclosed the authors’ expertise (76%, n = 71). The
most common area of expertise mentioned was genetics,
with 67% (n = 63) of blogs having at least 1 author who
claimed a background in this area, followed by life science
(59%, n = 55), technology (27%, n = 25), medicine (20%,
n = 19), and industry (20%, n = 19).

Public Health Genomics 2012;15:218-225 221



Table 3. Multiple regression analysis predicting blog influence by
topic and credibility indicators

Indicator B p

Main topic (ref: legal or ethical issues)

Health or self-knowledge 0.325 0.051
Life science 0.272 0.090
Technology 0.048 0.737
Product marketing 0.156 0.264
Genealogy or ancestry 0.303 0.013*
Affiliation (ref: unaffiliated)
Educational or medical -0.169 0.080
Other not-for-profit -0.048 0.602
Other for-profit -0.009 0.934
Author first and last name 0.074 0.505
Author expertise?
Genetics (ref: none) -0.005 0.969
Life science (ref: none) 0.290 0.021*
Technology (ref: none) -0.101 0.346
Medicine (ref: none) -0.083 0.426
Industry (ref: none) 0.069 0.498
Opportunity to contact
Online contact information (ref: no) 0.085 0.378
Comments allowed (ref: no) 0.039 0.663
Posting rate 0.492 0.000*
Outbound links per post 0.031 0.740

n = 94. ref = Reference category. A log-transformation of the
influence variable was computed and used in these analyses.

 Subcategories within this indicator are not mutually exclu-
sive. *p < 0.05.

Blogs varied widely in information currency, with
posting rates that ranged from 3.65 posts per year to a
maximum of 4.54 posts per day. The average posting rate
was 2.6 posts per week (M = 1.1, SD = 4.55). Citation of
external sources was fairly common, with an average of
5.5 outbound links per post (SD = 4.1).

Association between Topic and Credibility Indicators

and Influence

The number of inlinks per blog ranged from 0 to 486
(M = 52.54, SD = 97.81). The association between infor-
mation currency and influence was significant (r = 0.544,
p < 0.001), such that blogs with a greater posting rate re-
ceived more inlinks. Citation of external sources, how-
ever, was not significantly associated with influence (r =
0.049, p = 0.638, ns).

We separately assessed whether blog influence dif-
fered by main topic, affiliation, author identification,
author expertise, or opportunity to contact. Of these,
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only 1 subcategory of author expertise, life science, was
significantly associated with influence, F(1, 92) = 4.80,
MSE = 3.06, p = 0.031, > = 0.05. Blogs with at least 1 au-
thor who reported having a background in life science
received more inlinks (M = 62.33 inlinks, SD = 101.792)
than blogs without authors reporting this expertise (M =
36.42 inlinks, SD = 90.097).

We entered all topic and credibility variables into a mul-
tivariate linear regression model predicting the number of
inlinks, our measure of influence (table 3). Overall, the
model explained a significant portion of the variance in
influence, F(18, 75) = 4.01, p <0.001, R? = 0.49. Significant
predictors of influence included whether a blog covered
genealogy or ancestry as the main topic, whether it had
authors that reported having a life science background and
how frequently the blog was updated. Blogs that covered
genealogy or ancestry as the main topic tended to have
more inlinks. Likewise, blogs that had at least 1 author
with a life science background had significantly greater in-
fluence than blogs whose authors did not. Finally, posting
rate was positively associated with a blog’s influence.

Discussion

This analysis was a first step towards evaluating genet-
ics blogs as a public health tool for engaging audiences and
helping them better understand genetics issues. Our analy-
sis revealed how the topics covered by genetics blogs related
to their intended audience, how blogs fared on credibility
standards and how those factors determined influence.

The body of genetics blogs currently available on the
web focuses on a wide range of topics, some of which are
particularly germane to public health. Most notably, we
found that blogs discussing health or self-knowledge ap-
plications of genetics and genomics were geared largely
toward lay audiences. In addition, these blogs tended to
be more influential among genetics blogs and, as such,
are likely to have greater reach. Blogs that appeal to lay
audiences may be promising platforms for conveying and
engaging consumers with public health genomics con-
tent. Public health practitioners might work with existing
blogs or establish new blogs through which genetics news
and information can be discussed. Our analysis suggests
that focusing on health and self-knowledge topics may be
a way to enhance the appeal of these blogs for lay audi-
ences. Additionally, blogs may be a valuable resource for
gauging community reactions to emerging genomics is-
sues and technologies (e.g. opinions about direct-to-con-
sumer genetic tests that provide information about health
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or individual traits). Blog readers do not passively receive
information, but actively influence content by respond-
ing and contributing new information [25]. In this sense,
blogs may provide a rich, dynamic source of data for
tracking beliefs and attitudes about genomics.

Genetics blogs are likely to be more successful in com-
municating public health information if readers perceive
these blogs to be a credible resource. We found that genet-
ics blogs fared well on some credibility indicators but
were weak with respect to others. Dimensions of credibil-
ity in which blogs excelled were author expertise, author
identification and citation of external sources. Bloggers
frequently identified themselves by full name, which con-
veyed that they are ‘real people’ who take personal re-
sponsibility for blog content. In comparison, a study of
general health and medical blogs found much lower rates
of author identification by full name (i.e. 33% of medical
blogs in that study [10] vs. 81% of genetics blogs in the
current study). This might be because genetics bloggers
are more motivated to blog for professional reasons and
have fewer concerns related to privacy or patient confi-
dentiality than medical bloggers.

The current analysis identified potential credibility
gaps with respect to affiliation and contact information.
Genetics blogs were largely authored by unaffiliated indi-
viduals and for-profit companies. Genetics blogs with
for-profit affiliations may be viewed as having conflicts
of interest related to promoting genetic tools or products
with limited or unknown utility. Indeed, conflicts of in-
terest, sponsorship and commercial advertising have
been cited as an area of concern for health blogs in gen-
eral [7]. Anecdotally, we also noted that it was unclear in
some cases whether a blog received sponsorship or was
otherwise affiliated with an organization or company.
Few of the blogs we analyzed were affiliated with educa-
tional, medical or nonprofit organizations. There may be
barriers that prevent nonprofit organizations from being
better represented among genetics blogs. For example,
blogs are still frequently seen as ‘alternative’ media out-
lets, and authoring blogs in an official capacity may be
considered risky from an organizational standpoint [26].
Sources affiliated with nonprofit organizations are often
considered by lay audiences to be highly credible [5].
Therefore, the limited representation of universities,
medical facilities and government agencies may be a
missed opportunity for these organizations to play an ac-
tive role in informing the public’s understanding of ge-
netics and genomics through blogs.

Another credibility indicator on which genetics blogs
were weak was the provision of contact information. By
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failing to disclose an email address or other contact in-
formation, bloggers may inhibit perceptions that they are
willing to be held accountable for the information they
post. On the other hand, a unique feature of blogs is com-
munication tools like self-published comments and links
to social networking sites that enable other forms of audi-
ence engagement. Comment tools were virtually ubiqui-
tous suggesting that bloggers value interacting with read-
ers in public channels. Leveraging all of these features
more consistently on genetics blogs may improve their
credibility and interactivity.

The current analysis provides insight into the charac-
teristics associated with a genetics blog’s influence. In all,
few of the credibility indicators assessed in this study
were related to blog influence. Having at least 1 author
who reported a life science background was significantly
associated with greater influence. This implies that life
scientists may currently play a stronger role in shaping
how genetics is discussed online than bloggers with other
expertise. The genetics blogging community is also sensi-
tive to information currency; blogs that posted more of-
ten were more influential. This makes sense in light of a
survey of healthcare bloggers that found that one of the
perceived benefits of healthcare blogs is that they are fo-
rums for distributing timely information [27]. Therefore,
provision of timely content may be a key way for genom-
ics blogs that disseminate public health information to
increase their reach. Finally, blogs on topics that capture
public attention (genealogy and family history in partic-
ular) have higher reach, so leveraging blogs that intersect
with lay interests may be a particularly promising strat-

egy.

Limitations

This study had some limitations that are important to
consider. This study was a first attempt to explore blogs
that address genetics and genomics topics and was there-
fore limited in scope. We did not study how genetics con-
tent is represented on blogs that focus on general science
or health and that may reach a wider or different audi-
ence. Furthermore, we were not able to assess how many
people read or encounter genetics blogs in web searches.
Future research in this area would provide a more com-
prehensive measure of blog influence.

Our analysis drew upon content features that have
been shown in prior research to be associated with per-
ceived credibility. This analysis did not directly assess the
objective accuracy of information contained in genetics
blogs. We intended to explore the subjective assessments
of believability and trustworthiness that the public is
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likely to make about genetics blogs. We did not attempt
to verify the accuracy of the blog authors’ claims (e.g.
about expertise). We took bloggers’ claims at face value
based on the assumption that the appearance of a creden-
tial, rather than the reality, is what shapes audience judg-
ments about credibility. Accordingly, the features we as-
sessed in this analysis drew upon the same information
that was available to blog readership. While it was beyond
the scope of the present study, we recognize that assessing
theaccuracy or factualness of genetics blog content would
be an important area for further research.

Although our measures and coding procedure were
informed by existing web credibility standards, alterna-
tive ways to operationalize these constructs are possible.
We recognize that different measures may have resulted
in different outcomes. We only measured a subset of
credibility indicators included among the current stan-
dards. Some constructs that we did not measure may also
be important to credibility and influence.

Conclusions
Because there is great potential for social media to

reach audiences seeking genetics and health informa-
tion, we aimed to shed light on how and whether genetics
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