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Consumer health information has proliferated on the
Web. However, because virtually anyone can publish this
type of information on theWeb,consumers cannot always
rely on traditional credibility cues such as reputation of
a journal. Instead, they must rely on a variety of cues,
including visual presentation, to determine the veracity of
information. This study is an examination of the relation-
ship of people’s visual design preferences to judgments
of credibility of information on consumer health informa-
tion sites. Subjects were asked to rate their preferences
for visual designs of 31 health information sites after a
very brief viewing.The sites were then reordered and sub-
jects rated them according to the extent to which they
thought the information on the sites was credible. Visual
design judgments bore a statistically significant similar-
ity to credibility ratings. Sites with known brands were
also highly rated for both credibility and visual design.
Theoretical implications are discussed.

Introduction

Web sites that provide health-related information have
proliferated since the World Wide Web’s inception in the
1990s. Since virtually anyone can produce and publish a
Web site, consumers of health-related information must be
able to effectively judge the credibility of information found
on the Web. Although the problem of credibility on the Web
is not unique to consumer health information, health care is
a need for most people at some point in their lives, and it
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is critical that information provided for consumers be accu-
rate to avoid negative consequences of bad diagnoses or
advice.

In October of 2006, a Pew Charitable Trust survey found
that 8 of 10 respondents use the Web for health research (Fox,
2006). Of those, 48%–56% searched on behalf of another
person. Fifty-eight percent of the respondents said that the
information found on a Web site had an effect on a health
care decision.

In this article, we lean heavily on two particular terms:
visual design and credibility. Visual design is the render-
ing of information, in the case of this study, on a Web site.
It includes structural features such as typography, images,
color, and aesthetics. Visual design includes grid systems
that divide pages into different sectors into which content
is placed. Visual design is not so much about what is com-
municated but rather about how information is communicated
(White, 2002; Arnheim, 1969). For example, the final visual
design of a magazine includes the results of decisions about
typography that determines fonts used in the publication’s
title, headings, and paragraphs. It includes decisions about
how many columns to use in various situations throughout the
publication (i.e., grid decisions). In short, there are countless
decisions that ultimately determine how the content of a mag-
azine will be presented. This presentation has a strong bearing
on the communication of the content and the ideas contained
in the magazine. Books, magazines, and newspapers all have
a long history of publication in which their visual designs
have settled around conventions of presentation. Books, for
example, have certain structural elements that visual designs
account for: Page grids must account for pagination elements,
book covers must be designed to convey some aspect of the
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book’s content, and fonts must be employed that facilitate
ease of reading.

Web sites, on the other hand, do not have a long history of
the development of visual design conventions. For instance,
one of the main design considerations that differentiate print
and Web communication is the variable sizing of screens and
browser windows on the user end. Because of this problem,
Web site designers must consider solutions that either fix
the width of content or allow content width to vary as users
resize browser windows. However, just as print designers do,
Web designers face many decisions on how to present content
including the ones already mentioned. The end goal of all
these efforts is to produce a visual design that effectively
communicates the ideas expressed in content, and does so in
a manner appropriate to the content.

Credibility is used in this study to define the extent to
which information is perceived to be trustworthy or believ-
able. Credibility is a complicated construct. It is generally
assumed that credibility is a perceived quality rather than a
property of an object (Petty & Cacioppo, 1981; Self, 1996).
Credibility perceptions are the result of multiple dimensions
of assessment, including the dimensions of trustworthiness
and expertise perceived in information that is communicated
(Stiff, 1994; Buller & Burgoon, 1996). For the purposes of
this study, we define credibility as the perception of trust-
worthiness, believability or expertise perceived in the stimuli
shown to subjects.

Why is visual design for Web sites important? Why is
visual design important in the context of consumer health
information Web sites? First, Web sites can be published by
anyone without editorial or peer review controls. Therefore,
site visitors must be prepared to sort through a number of
cues that indicate the information’s veracity. Visual design
has been shown to have some influence on credibility judg-
ments (Robins & Holmes, 2008; Fogg, 2003), and serves
as a user’s first impression of a Web site. It is possible that
if a user’s first impression is a positive one—that he simply
likes the look of the site—that he may be more disposed to
believing the information on the site. It is also possible that
someone will visit a medical information site, be turned off by
its appearance, immediately leave the site, and fail to retrieve
potentially useful information.

Fogg et al. (2002) stated, “We found that when people
assessed a real Web site’s credibility they did not use rigorous
criteria” (p. 6). Furthermore, they found what they described
as a mismatch between what people say and what they actu-
ally do, with regard to making credibility judgments. That is,
people may say they look at rigorous evaluation criteria such
as authorship or sponsoring agencies, but they are relying
quite heavily on the site’s look and feel.

Because of this reported mismatch, this study continues
prior research by this research team in the form of the second
phase of exploratory investigation into the phenomenon of
the relationship between visual design and credibility, and it
is being carried out in the context of an important and heavily
used domain: consumer health information. In this phase of
the research, we isolate the initial impression of users form

of a site’s visual design and the credibility of the information
on the site. Because a previous study (Robins & Holmes,
2008) found that credibility judgments were formed in less
than three seconds, this phase of the study limits participants’
exposure to the sites to that brief period of time.

Research Questions

This aim of this research is to investigate the relationship,
if any, between visual design and credibility judgments on
consumer health information Web sites. In addition, we wish
to investigate the relationships that exist among brand (source
authority or reputation), visual design, and credibility judg-
ments of Web-based consumer health information. This line
of research in an exploratory phase and will require us to use
different methodological approaches over several iterations
to begin to get a better picture of the intricate relationships
we are investigating.

The research in this paper is guided by two research
questions.

1. What is the relationship between the visual design of a
consumer health information Web site and perceptions of
the credibility of information found on it?

2. Is there a relationship between brand recognition, visual
design preference and credibility judgments?

Based on these questions, we analyzed literature pertain-
ing to work related to this area.

Related Literature

Credibility Theory and Framework

In an early landmark study on credibility, Hovland and
Weiss (1951) exposed subjects to messages of the same topic
delivered by sources of high and low credibility. Their sub-
ject pool included people of various opinions who listened
to the same message delivered by both credible and non-
credible sources. Predisposition to an opinion seemed to
be the determining factor of agreement more so than the
speaker’s credibility. Their results indicated that after an
initial exposure to messages from a credible source, those
predisposed to that opinion felt the opinion to be “justified”
over 70% of the time. Shown the identical message, subjects
not predisposed to the opinion of a non-credible source, sub-
jects disagreed with the message approximately 67% of the
time. In other words, predisposition to an opinion seemed to
be the determining factor of agreement (or “justification”)
more so than the speaker’s credibility. Interestingly, these
opinions changed over a 4-week period (i.e., the percent-
age who agreed with the high credibility source decreased
and the percentage who agreed with the non-credible source
increased). Whitehead (1968) further identified factors that
constitute the credibility of a source: trustworthiness, pro-
fessionalism, dynamism, and objectivity. Slightly different
factors emerged from a study by Berlo, Lemert, and Mertz
(1969), namely, safety, qualification and dynamism.
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These early studies provide a basis for the current study
by identifying aspects of source credibility, primarily human
sources. The present study evaluates how people assess the
credibility of Web sites, what Warnick (2004) describes as an
“authorless” environment.

The notion of the Web as an authorless environment has
implications for the present study as we are interested in peo-
ple’s perception of credibility as they have limited time to
view a Web site. In previous studies by the present authors,
Robins and Holmes (2008) found a possible “visceral” reac-
tion to visual design that may influence credibility judgments.
The present study is an attempt to further investigate that phe-
nomenon and to see whether a longer viewing of a site might
lead to a more “cognitive” interaction beyond the influence
of visual design.

Metzger, Flanagan, Eyal, Lemus, and McCann (2003)
acknowledge the added problems and dimensionality associ-
ated with evaluating Web-based information in their review
of credibility theory and Web credibility. One of the prob-
lems addressed by Metzger et al. is that the Web blurs the
distinction between source, message, and medium, which
is based on communication between a person (source) who
communicates a concrete idea (message) through a newspa-
per, television, or oration (medium). Web sites, on the other
hand, do not always contain authorship attribution. Without
authorship attribution (i.e., without a specified source), the
reader is left to evaluate the message by way of cues provided
by the medium itself (e.g. visual design or domain name).

Credibility on the Web

Fogg et al. (2003) looked for the cues people use to deter-
mine credibility on the Web in a study with some 2500
participants. Participants were asked to view Web sites, rate
them according to their perceived credibility, and then answer
questions about their ratings. Among the results pertinent to
the present study, when asked what most influenced credibil-
ity ratings, people overwhelmingly made statements classed
as “design/look.” In fact, 46.1% of all participants indicated
such followed by “information design” (28.5%), and then
“information focus” at 25.1%. In fact, the results from this
study provided motivation for the present line of research. It
seems important to find out more about why (and even if )
“design/look” is such a major criteria for judging credibility.

In describing Web credibility, Fogg (2003) frames Web
credibility through four types of credibility: presumed credi-
bility, surface credibility, earned credibility, and reputed cred-
ibility. Presumed credibility is a notion cognitively formed
by a consumer based on cues such as domain identifiers
(e.g., .org, .com). Surface credibility is also a cognitive or
even affective view of a site’s credibility based on cues such
as visual design or the presence of advertising on the site.
Surface credibility is a focus of the present study. Earned
credibility is that which is proven to be useful and accurate
over time through direct experience. The experience could
be that of others who have compiled lists of credible sites for
people to use. Reputed credibility may be referred to users by

trustworthy individuals or organizations. The present study
accounts for reputed credibility by using a list of sites com-
piled by independent organizations (based on reputation) to
compare against the results of our own examinations.

Lazar, Meiselwitz, and Feng (2007) reviewed literature
that examined different dimensions of Web credibility in the
context of two questions. First, “how do sites make them-
selves to appear credible?” and “how do users sort through
and determine which sites are credible?” (p. 14). The line
of research represented by the present study is concerned
with both of questions. Lazar et al. note a crucial consider-
ation when addressing the first question: that in which site
developers make a site have the “design/look” of credibility,
but the site itself is untrustworthy in one form or another.
Because, according to Fogg et al (2003), “design/look” is
the predominantly reported means of determining credibil-
ity, the second question could mean that people are vulnerable
to unscrupulous hucksters.

Younger people, namely, students, are also consumers of
Web information and, therefore, the question of how they
assess credibility is relevant to this discussion. Mattus (2007)
found that students judged credibility in ways that spanned
Fogg et al.’s (2003) four types of credibility. Mattus, however,
notes that students should receive extensive training to hone
the ability to effectively weed out untrustworthy information.

Regardless of a person’s age, credibility judgments are
based on an array of criteria. It has been largely assumed in
past studies on credibility that people base judgments primar-
ily on cognitive authority such as that identified by Wilson
(1983). For example, Rieh (2002) and Rieh and Belkin (2000)
define cognitive authority as the extent to which users think
or feel that they can trust the information with which they will
interact. Rieh investigated cognitive authority in conjunction
with information quality, which is defined as a user’s percep-
tion of how truthful or trustworthy a given unit of information
is. Rieh found that, far and away, information quality and
cognitive authority were the primary means by which people
judged credibility. In other words, credibility, according to
Rieh, is established through trusted sources and high-quality
information. This is in stark contrast to what was found by
Fogg et al. (2003), who found that people relied on what might
be considered less substantial criteria such as look and feel.
In fact, Fogg and his associates at Stanford found that even
when people have unlimited time to search for those cues,
overwhelmingly, the reason for credibility judgments most
expressed by the over 2500 participants in their study was a
category of responses they defined as “Design look” (46.1%),
and the next highest category of responses was “Informa-
tion structure/design” (28.5%). Only 8.8% of the respondents
stated that “Identity of site sponsor” was a factor in their cred-
ibility judgment. Among other categories identified by Fogg
et al. were accuracy of the information (14.3%), and name
recognition and reputation (14.1%).

Cognitive authority itself is not something that can be
readily measured and objectively applied as a criterion for
credibility judgments. Savolainen (2007) studied a group of
people and how they assessed the credibility of information
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using cognitive authority. He found that cognitive authority
might vary quite a bit depending on one’s perspective. For
example, an environmental activist might rate the trustwor-
thiness of newspapers to be low if he or she believes that
corporately owned newspapers present a view divergent from
that of environmentalists.

Reputation of a site is related to information quality and
cognitive authority and was studied by Toms and Taves
(2004). They define reputation as the “expectation of quality”
(p. 292), and they found that people use a mixture of mea-
sures to determine reputation. The present study, however,
represents an attempt to address their statement, “we do not
know the extent to which the ‘window dressing’ contributed
to the evaluation” (p. 314). They describe “window dressing”
as visual design. It is the presumption in the present study that
visual design is more than simply window dressing and, in
fact, can form a strong initial impression for a user that can
taint or enhance credibility judgments.

When visual design is added to the mix of variables used to
evaluate the quality and credibility of Web-based informa-
tion, the situation becomes even more complicated. Perhaps
that is why this relationship between design and credibil-
ity has been only sparsely explored. For example, although
Wathan and Burkell (2002) offer an array of factors that influ-
ence credibility judgments of Web sites, they do not mention
visual design as one.

Lavie and Tractinsky (2004) found several types of aes-
thetic considerations to be important to visual designers
for optimal human computer interaction, including what
they term classical aesthetics, expressive aesthetics, usability,
pleasure, and service quality. Classical aesthetics bring clar-
ity, order, and orientation to a resource, whereas expressive
aesthetics bring original and novel effects to design. Usability
refers to the extent to which a resource is easy to use and nav-
igate. Pleasurable interaction addresses the extent to which
people experience joy and satisfaction, while using software
and service quality refers to the confidence people have that
the resource will provide them with trustworthy information
and minimal trouble. This study represents a comprehensive
view of the role of aesthetics in system design. The present
study focuses mainly on what Lavie and Tractinsky refer to as
classical and expressive aesthetics, but probably more to the
former than the latter.

Robins and Holmes (2008) compared the same content
from 20 Web sites, each with a “low aesthetic” design and a
“high aesthetic” design and found that subjects rated the “high
aesthetic” designs to be higher in credibility. Furthermore,
credibility judgments in that study were made in 3.2 seconds
unless three outliers were excluded, in which case judgments
were made in 2.4 seconds. Although the time to credibil-
ity judgment here may seem short, Lindgaard, Fernandes,
Dudek, and Brown (2006) found that visual design prefer-
ences were established in as little as 50 milliseconds. We
found what was termed an “amelioration effect” of high aes-
thetic designs. That is, regardless of how people judged a Web
site’s content as to its credibility, a good design would ame-
liorate any negative effects of the site’s perceived credibility.

In addition, because these judgments occurred so quickly,
we posited this to be a visceral reaction (Norman, 2004) as
opposed to a cognitive or more thought out reaction.

Credibility of Health Information on the Web

There is a growing body of literature related to credibil-
ity of consumer health information on the Web. The Pew
Internet and American Life project has been conducting sur-
veys over past few years. The last of these (Fox, 2006, 2008)
indicate that people who access online consumer health infor-
mation rarely check the source or date of the information they
access. Pertinent to the present study, the Pew study found
the most frequently searched health topic to be “specific dis-
ease or health problem” (p. 4). Because of this, part of our
study’s design involves a scenario in which people imagined
themselves seeking information about diabetes for a friend.

Dutta-Bergman (2004) found that lack of completeness of
consumer health information could lead consumers astray
and negatively impact credibility judgments. He defines
health information completeness as that which “not only
presents the positive effects of a particular preventive or med-
ical behavior, but also explains the process underlying the
effects and expands upon the possible side effects” (p. 256).
In other words, complete information would be best at helping
a patient make a health-related decision. He investigated the
interplay of various types of Web interaction (motivations)
with information of varying completeness and found that
the completeness was a much stronger factor in credibility
judgments than Web motivation. It would be of interest to
see if completeness or lack thereof was coupled with an
equally incomplete, or poor, visual design that might also
have negatively impacted credibility judgments.

Noting that health professionals do not author much health
information on the Web, Eastin (2001) found little discrimi-
nation on credibility among subjects when he varied source
expertise. Other criteria, however were found to have an
affect on credibility judgments of health information, namely,
street addresses and links to external sources (Freeman &
Spyridakis, 2003).

Eysenbach (2008) criticized much of the literature touting
the extent to which the Internet is being used to search for
health information, claiming that people may report using the
Internet for such purposes in a survey because it is socially
acceptable. He claims that “apomediaries,” or sites that guide
people to high quality health information sites, have replaced
intermediaries.

What do these apomediaries say about health information
sites? In the present study, we sought to find a list of high-
quality sites for use in the data analysis. We used three such
sources that provided lists of quality consumer health infor-
mation: Consumer and Patient Health Information Section
(CAPHIS), The Medical Library Association (MLA), and
Consumer Reports. Although CAPHIS is a section of MLA,
they produced two different, but similar lists of recommended
consumer health information sites. Consumer Reports pro-
vided a third listing of recommended sites. We reviewed the
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TABLE 1. Consolidation of occurrences of top-rated sites included in this
study.

Name Domain Occurrences Site Traffic Rank

1 WebMD .com 1c 806
2 MedicineNet .com 1b 1,785
3 MayoClinic.com .com 3abc 1,914
4 Med Help .org 1b 3,695
5 Hardin M.D. .edu 1b 5,917
6 FamilyDoctor .org 2ab 9,382
7 Cleveland Clinic .com 1b 22,054
8 NetWellness .org 1b 44,383
9 IntelliHealth (Aetna) .com 2bc 65,558

10 MedlinePlus .gov 2ab 75,635
11 Healthfinder .gov 2ab 137,492
12 MD Choice .com 1c 397,220

aMedical Library Association, bCAPHIS, cConsumer Reports (2002).

list of recommended sites on each of these resources and
developed a list of 12 sites that occurred on at least one of
the resources (12 was the maximum number of recommended
sites and was found on CAPHIS). Table 1 shows the results of
this review. Site traffic ranks for each site is included to show
whether the site’s popularity on the Web is in sync with the
recommendations of CAPHIS, MLA, and Consumer Reports.

Research Design

This study is designed to address the two research ques-
tions stated earlier in this report. Specifically, we asked:

• What is the relationship between the visual design of a con-
sumer health information Web site and perceptions of the
credibility of information found on it?

• Is there a relationship between brand recognition, visual
design preference, and credibility judgments?

In the following sections, we provide descriptions of our
participants, the stimuli used and the two phases of the
research design of the project.

Participants

For this project, we sought participants over the age of
35 to observe a population that is more likely to seek con-
sumer health information (an assumption on our part made
in the absence of supporting data). We used 34 participants
to achieve statistical power of >0.80.

Stimuli

Thirty-one consumer health information Web sites were
chosen for this study from the results of a Google search
on the terms “consumer health information.” The sites were
captured as screen shots, saved in JPEG format, and arranged
as a slide show to be shown to participants. Table 2 provides
an overview of the stimuli used for this study. Of the sites
shown in Table 2, it should be noted that 71% were sponsored
by United States-based organizations, 16% were Australian,
and the remaining were from New Zealand, Switzerland, or

were of unknown origin. Thirty-five percent were “.com,”
26% “.gov,” 26% “.org,” 6% “.edu,” 3% “.net,” and 3% “.ch”
(ch is the DNS code for Switzerland).

Overview of the Research Design

In a previous study, we found that study participants
made credibility judgments in 2.4–3.2 seconds (depending
on whether outliers were included in the results; Robins &
Holmes, 2008). So, in this study, we limited the viewing time
of our stimuli (consumer health information Web pages) to
2.8 seconds before soliciting ratings. By limiting the viewing
time, we are interested in isolating and observing the brief
period in which people begin to form credibility judgments
about a Web site. We are currently conducting a study of the
same stimuli in which people will be able to spend as much
time as they like looking at them. Those results, in the interest
of time and space limitations, will be reported in subsequent
papers.

Ratings were done on two criteria: (a) visual design pref-
erences and (b) perception of credibility. This study reports
comparisons of the ratings of visual design preference with
the ratings or rankings for credibility perception done after
very brief viewing. A subsequent study will report rankings
done with unlimited viewing time.

Participants were shown each stimulus in a random order
for 2.8 seconds. After each image was shown, a blank screen
appeared allowing the participant to make a judgment (on
visual design preference in part 1, and on perception of
credibility of information in part 2). The same participants
made both visual design preference judgments and credibil-
ity judgments on the same set of stimuli (presented in different
order for visual design and credibility judgments). Stim-
uli order was reversed for every other participant to mitigate
ordering effects.

The rating scale ranged from −1 to −4 (−4 being the
worst) for negative judgments of visual design and credibil-
ity, and +1 to +4 (+4 being the best) for positive judgments
of visual design and credibility. Participants entered their
rankings on a keypad specifically designed for experimental
situations.

Each participant, after signing an informed consent waiver,
was shown and read a prepared script that explained they were
to view a set of images/slides of Web pages (screen shots
of real Web pages). After each image, they were to rate the
image “on whether [the participant] liked the visual design,
or aesthetics, of the page.” Participants were given a practice
session of four slides of non-medical sites to get a feel for the
procedures of the study. The order of event for each slide was
to (a) show a white screen with a crosshair in the middle to
focus their attention to the middle of the screen, (b) show a
stimulus image for 2.8 seconds, and (c) show a blank, black
screen during which the participant makes their rating. This
procedure was repeated for all 31 slides in the stimulus set.

After all 31 slides were judged, participants were asked
what, if anything, they remembered about pages that caused
them to make positive visual design ratings and similarly,

JOURNAL OF THE AMERICAN SOCIETY FOR INFORMATION SCIENCE AND TECHNOLOGY—January 2010 17
DOI: 10.1002/asi



TA
B

L
E

2.
L

is
tin

g
an

d
de

sc
ri

pt
io

n
of

st
im

ul
ii

nc
lu

de
d

in
th

is
st

ud
y.

Sp
on

so
ri

ng
O

rg
an

iz
at

io
n

(S
ou

rc
e/

A
ut

ho
ri

ty
)

U
R

L
(a

tt
he

tim
e

of
th

e
st

ud
y,

4/
20

08
)

D
om

ai
n

St
im

ul
us

A
bb

re
vi

at
io

n
N

at
io

na
lit

y
Si

te
T

ra
ffi

c
R

an
ki

ng

A
et

na
ht

tp
://

w
w

w
.in

te
lih

ea
lth

.c
om

/
co

m
A

et
na

In
te

liH
ea

lth
U

S
65

,5
58

A
us

tr
al

ia
n

Pr
es

cr
ip

tio
n

Pr
od

uc
ts

G
ui

de
ht

tp
://

w
w

w
.a

pp
go

nl
in

e.
co

m
.a

u/
co

m
A

PP
G

ui
de

A
us

tr
al

ia
56

9,
20

2
M

ed
ic

al
L

ib
ra

ry
A

ss
oc

ia
tio

n
(C

on
su

m
er

ht
tp

://
ca

ph
is

.m
la

ne
t.o

rg
/

or
g

C
A

PH
IS

U
S

42
4,

73
7

an
d

Pa
tie

nt
H

ea
lth

In
fo

rm
at

io
n

Se
ct

io
n)

C
le

ve
la

nd
C

lin
ic

ht
tp

://
m

y.
cl

ev
el

an
dc

lin
ic

.o
rg

/h
ea

lth
/

or
g

C
le

ve
la

nd
C

lin
ic

U
S

22
,0

54
A

m
er

ic
an

A
ca

de
m

y
of

Fa
m

ily
Ph

ys
ic

ia
ns

(A
A

FP
)

ht
tp

://
fa

m
ily

do
ct

or
.o

rg
/o

nl
in

e/
fa

m
do

ce
n/

or
g

Fa
m

ily
D

oc
to

r
U

S
9,

38
2

C
ol

um
bi

a
U

ni
ve

rs
ity

,N
ew

Y
or

k,
N

Y
ht

tp
://

w
w

w
.g

oa
sk

al
ic

e.
co

lu
m

bi
a.

ed
u/

se
ar

ch
.h

tm
l

ed
u

G
o

A
sk

A
lic

e
U

S
2,

39
6*

H
ar

di
n

L
ib

ra
ry

fo
r

th
e

H
ea

lth
Sc

ie
nc

es
,

ht
tp

://
w

w
w

.li
b.

ui
ow

a.
ed

u/
ha

rd
in

/m
d/

ed
u

H
ar

di
n

M
D

U
S

5,
91

7*
U

ni
ve

rs
ity

of
Io

w
a

N
at

io
na

lH
ea

lth
In

fo
rm

at
io

n
C

en
te

r
ht

tp
://

w
w

w
.h

ea
lth

fin
de

r.g
ov

/
go

v
H

ea
lth

Fi
nd

er
U

S
13

7,
49

2
Pu

bl
ic

L
ib

ra
ry

of
C

ha
rl

ot
te

&
M

ec
kl

en
bu

rg
C

ou
nt

y
ht

tp
://

w
w

w
.h

ea
lth

lin
kp

lu
s.

or
g/

or
g

H
ea

lth
L

in
k

Pl
us

U
S

5,
03

9,
00

1
H

ea
lth

O
n

th
e

N
et

Fo
un

da
tio

n
ht

tp
://

w
w

w
.h

on
.c

h/
M

ed
H

un
t/

ch
H

ea
lth

O
n

T
he

N
et

Sw
itz

er
la

nd
81

,1
40

M
ed

i-
Sp

an
,t

hr
ou

gh
H

ea
lth

To
uc

h
on

lin
e

ht
tp

://
w

w
w

.h
ea

lth
to

uc
h.

co
m

/le
ve

l1
/s

ea
rc

h.
ht

m
co

m
H

ea
lth

To
uc

h
U

S
1,

48
9,

17
4

M
ay

o
C

lin
ic

ht
tp

://
w

w
w

.m
ay

oc
lin

ic
.c

om
/

co
m

M
ay

o
C

lin
ic

U
S

1,
91

4
T

he
H

ea
lth

C
en

tr
al

N
et

w
or

k,
In

c.
ht

tp
://

w
w

w
.m

dc
ho

ic
e.

co
m

/p
t/

co
m

M
D

C
ho

ic
e

U
S

37
9,

22
0

U
nc

le
ar

ht
tp

://
w

w
w

.m
ed

gu
id

e.
ne

t/
ne

t
M

ed
G

ui
de

U
nc

le
ar

no
ra

nk
M

ed
H

el
p,

th
ro

ug
h

pa
rt

ne
rs

hi
ps

w
ith

m
ed

ic
al

in
st

itu
tio

ns
ht

tp
://

w
w

w
.m

ed
he

lp
.o

rg
/

or
g

M
ed

H
el

p
U

S
3,

69
5

W
eb

M
D

ht
tp

://
w

w
w

.m
ed

ic
in

en
et

.c
om

/
co

m
M

ed
ic

in
e

N
et

U
S

1,
78

5
IN

FO
tr

ie
ve

ht
tp

://
w

w
w

4.
in

fo
tr

ie
ve

.c
om

/n
ew

m
ed

lin
e/

se
ar

ch
.a

sp
co

m
M

ed
lin

e
In

fo
tr

ie
ve

U
S

36
7,

40
4

U
.S

.N
at

io
na

lL
ib

ra
ry

of
M

ed
ic

in
e,

N
at

io
na

lI
ns

tit
ut

es
ht

tp
://

w
w

w
.n

lm
.n

ih
.g

ov
/m

ed
lin

ep
lu

s/
go

v
M

ed
lin

e
Pl

us
U

S
75

,6
35

of
H

ea
lth

,D
ep

ar
tm

en
to

f
H

ea
lth

&
H

um
an

Se
rv

ic
es

N
ew

Z
ea

la
nd

M
in

is
tr

y
of

H
ea

lth
ht

tp
://

w
w

w
.m

ed
sa

fe
.g

ov
t.n

z/
C

on
su

m
er

s/
C

M
I/

go
vt

.n
z

M
ed

Sa
fe

2
N

ew
Z

ea
la

nd
17

6,
19

4
C

M
IF

or
m

.a
sp

N
ew

Z
ea

la
nd

M
in

is
tr

y
of

H
ea

lth
ht

tp
://

w
w

w
.m

ed
sa

fe
.g

ov
t.n

z/
C

on
su

m
er

s/
co

ns
.a

sp
/

go
vt

.n
z

M
ed

Sa
fe

N
ew

Z
ea

la
nd

17
6,

19
4

M
IM

S
C

on
su

m
er

H
ea

lth
G

ro
up

,a
di

vi
si

on
of

th
e

ht
tp

://
w

w
w

.m
yd

r.c
om

.a
u/

dr
ug

s/
dr

ug
s.

as
p

co
m

.a
u

M
yD

R
A

us
tr

al
ia

10
6,

28
3

gl
ob

al
he

al
th

ca
re

pu
bl

is
hi

ng
co

m
pa

ny
,C

M
P

M
ed

ic
a

C
as

e
W

es
te

rn
R

es
er

ve
U

ni
ve

rs
ity

,T
he

O
hi

o
ht

tp
://

w
w

w
.n

et
w

el
ln

es
s.

or
g/

or
g

N
et

W
el

ln
es

s
U

S
44

,3
83

St
at

e
U

ni
ve

rs
ity

,U
ni

ve
rs

ity
of

C
in

ci
nn

at
i

N
at

io
na

lH
ea

lth
In

fo
rm

at
io

n
C

en
te

r,
ht

tp
://

w
w

w
.h

ea
lth

.g
ov

/n
hi

c/
go

v
N

H
IC

U
S

17
4,

14
3

U
.S

.D
ep

ar
tm

en
to

f
H

ea
lth

an
d

H
um

an
Se

rv
ic

es
N

at
io

na
lI

ns
tit

ut
es

of
H

ea
lth

,
ht

tp
://

he
al

th
.n

ih
.g

ov
/

go
v

N
IH

U
S

36
0

U
.S

.D
ep

ar
tm

en
to

f
H

ea
lth

an
d

H
um

an
Se

rv
ic

es
N

ov
ar

tis
ht

tp
://

w
w

w
.n

ov
ar

tis
.c

om
.a

u/
co

ns
um

er
.h

tm
l

co
m

.a
u

N
ov

ar
tis

A
us

tr
al

ia
2,

30
1,

27
0

N
at

io
na

lP
re

sc
ri

bi
ng

Se
rv

ic
e

L
im

ite
d

ht
tp

://
w

w
w

.n
ps

.o
rg

.a
u/

se
ar

ch
_b

y_
m

ed
ic

in
e_

na
m

e
or

g.
au

N
PS

ltd
A

us
tr

al
ia

79
8,

83
5

U
.S

.N
at

io
na

lL
ib

ra
ry

of
M

ed
ic

in
e

an
d

th
e

ht
tp

://
w

w
w

.n
cb

i.n
lm

.n
ih

.g
ov

/P
ub

M
ed

/
go

v
Pu

bM
ed

U
S

36
0

N
at

io
na

lI
ns

tit
ut

es
of

H
ea

lth
T

he
R

oy
al

A
us

tr
al

ia
n

C
ol

le
ge

of
G

en
er

al
Pr

ac
tit

io
ne

rs
ht

tp
://

w
w

w
.r

ac
gp

.o
rg

.a
u/

m
ed

ic
in

ei
nf

or
m

at
io

n
or

g.
au

R
A

C
G

P
A

us
tr

al
ia

31
7,

18
6

U
.S

.D
ep

ar
tm

en
to

f
H

ea
lth

an
d

H
um

an
Se

rv
ic

es
ht

tp
://

w
w

w
.s

ur
ge

on
ge

ne
ra

l.g
ov

/
go

v
U

SH
H

S
U

S
29

4,
33

9
O

ffi
ce

of
th

e
Su

rg
eo

n
G

en
er

al
U

ni
ve

rs
ity

of
Io

w
a

H
os

pi
ta

ls
an

d
C

lin
ic

s
ht

tp
://

w
w

w
.u

ih
ea

lth
ca

re
.c

om
/v

h/
co

m
V

ir
tu

al
H

os
pi

ta
l

U
S

93
,1

27
W

eb
M

D
ht

tp
://

w
w

w
.w

eb
m

d.
co

m
/

co
m

W
eb

M
D

U
S

80
6



what, if anything, they remembered that caused them to make
negative ratings. This debriefing was intended to stimulate
conversation to elicit statements by participants that would
reveal the reasons why they preferred some designs and not
others.

After this debriefing, we elicited ratings on credibility
judgments. We gave participants a scenario to keep in mind
while making credibility judgments. The script is meant to
keep consistency of criteria for credibility judgments among
the participants in the study. The scenario was as follows:

Your friend has just been diagnosed with diabetes.You’ve just
had a long talk with your friend and you are concerned and
want to know more about the disease. You’ve done a search
on Google and the Web pages you are about to see are the
results of that search. In this next, and last, part of the study,
after viewing each page, we’d like you to rate the page on
whether you think the information on the page is trustworthy,
credible, or believable.

After the scenario was read to participants, we used the
same procedure using crosshair slides, stimuli, blank slides,
and −4 to +4 rating scales to gather credibility judgments.
Stimuli were presented in different order than they were for
the visual design judgments. Immediately after the com-
pletion of all 31 credibility judgments, participants were
debriefed in a similar manner as they were following visual
design judgments. They were asked to recall, if possible, what
caused them to rate pages high in credibility or low in cred-
ibility. After the debriefing, participants were given a gift
certificate to a department store. The time for each participant
to complete the study ranged from 20 to 30 minutes.

After all data were collected, we converted all ratings to
positive numbers. That is, the rating scale presented to partic-
ipants was −1 to −4 for negative ratings and 1 to 4 for positive
ratings. For more simplicity of analysis and presentation, we
converted those numbers to a scale of 1 to 8. All presentation
of our results was accomplished on this positive scale.

Because of the exploratory nature of this project, a variety
of analyses were performed on the data we collected:

• Calculate correlations between visual design ratings and
credibility ratings for each stimulus

• Calculate means of ratings for:
• Visual design preference
• Credibility of information

• Compare means of visual design preferences and credibility
of information in the following ways:
• Rank all stimuli on visual design preference rating, and

them compare means (t test) of credibility ratings for
top half and bottom half of stimuli

• Rank all stimuli on credibility ratings and then compare
means (t test) of visual design ratings for the top half
and bottom have of stimuli

• Rank all stimuli on site traffic rank and then com-
pare means (t test) for both visual design preference
and credibility rankings on the top and bottom half of
stimuli

• Examine the cooccurrence of stimuli in top and bottom half
ratings when ranked by visual design, credibility, and site
traffic

TABLE 3. Spearman Rho correlations between visual design and credi-
bility ratings (N = 34).

Visual design/ Correlation Significance
credibility coefficient (2 Tail) P<

RACGP 0.660 0.000 0.01
HealthTouch 0.575 0.000 0.01
WebMDa 0.484 0.004 0.01
APPGuide 0.452 0.007 0.01
Medline Infotrieve 0.409 0.016 0.05
HealthOnTheNet 0.373 0.030 0.05
CAPHIS 0.371 0.031 0.05
NetWellnessa 0.350 0.042 0.05
HardinMDa 0.316 0.069
ClevelandClinica 0.313 0.072
MyDR 0.307 0.077
USHHS 0.306 0.079
GoAskAlice 0.301 0.083
NPS ltd 0.292 0.094
HealthFindera 0.252 0.151
MedicineNeta 0.251 0.152
MedGuide 0.239 0.173
MedSafe 2 0.235 0.181
MDchoicea 0.213 0.226
VirtualHospital 0.203 0.251
MedlinePlusa 0.188 0.288
MedSafe 0.177 0.316
FamilyDoctora 0.165 0.352
NIH 0.155 0.382
AetnaInteliHealtha 0.148 0.404
Mayoa 0.144 0.417
MedHelpa 0.137 0.438
PubMed 0.122 0.491
Novartis 0.104 0.557
HealthLinkPlus 0.067 0.706
NHIC 0.063 0.722

aSites that were rated as top health information sites by one or each of
MLA, CAPHIS, or Consumer Reports.

Results

These procedures were preformed to address the research
questions asked earlier in the article. The results that follow
report the analyses done within the context of the research
questions.

RQ1: What is the relationship between the visual design of
a consumer health information Web site and perceptions
of the credibility of information found on it?

The relationship between visual design, a viewer’s per-
ception of visual design, and any perception of credibility of
information presented through a visual design is complicated.
At this stage of our understanding, we present only the results
of ratings and comments provided by participants. These rat-
ings indicate, as in our prior study (Robins & Holmes, 2008),
that visual design ratings and credibility ratings bear some
similarity.

In a first look at this relationship, correlations between
visual design and credibility ratings for each stimulus were
calculated. Table 3 shows the results of a Spearman Rho anal-
ysis of such correlation. Eight of the 31 (26%) stimuli demon-
strated a positive and statistically significant correlation
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FIG. 1. Stimuli sorted by descending visual design ratings shown with corresponding credibility ratings.

between visual design and credibility ratings among our par-
ticipants. A statistically significant correlation indicates that
ratings among the 34 participants were similar for both visual
design preference and perception of credibility. For stimuli
without statistically significant correlations, ratings were less
similar or even random in their manifestations.

Of the eight stimuli found to have statistically significant
correlations between visual design and credibility ratings,
only two were among the 12 top-rated sites identified earlier.
From that, it might be possible to say that without brand
recognition, visual design plays a more important role in how
credibility is assessed. In other words, when visual design is
rated high, so will credibility. This is not necessarily so in the
case of sites with good reputation but perhaps with lower-
rated visual designs. More will be said of this in a discussion
of the second research question.

In this section, visual design preferences, credibility judg-
ments, and site traffic are observed in turn. In three separate
observations, each is ranked in turn and the corresponding
data are observed. For example, if all 31 stimuli are sorted
from highest to lowest rated visual design, it is possible to
observe whether similar ratings on credibility and site traffic
follow the visual design ratings. Figure 1 shows how credi-
bility ratings follow visual design ratings when visual design
ratings are ranked from highest rated to lowest rated.

If this configuration of the data is divided into top and
bottom halves (that is, after ranking by visual design ratings,
there is an arbitrary division between the top 15 and bottom 16
stimuli), there is a statistically significant difference between
the corresponding credibility ratings in the top and bottom
halves. This difference between top and bottom half credibil-
ity ratings when data are ranked by visual design preference
shows an association between sites highly rated for visual
design and sites highly rated for credibility. Although these
data do not show why this relationship exists, they show a
significant relationship, nonetheless. Table 4, item 1, shows
the results of the t tests used to analyze various rankings of
these relationships.

In a similar manner to the analysis just reported, the data
are ranked from highest to lowest rated credibility, and then
observed the corresponding visual design ratings for each
stimulus. Figure 2 shows the results of this ranking and how
visual design ratings follow credibility ratings. When the cor-
responding visual design ratings were grouped into top and
bottom halves, there was also a statistically significant dif-
ference between the means in the top and bottom half (see
Table 4, item 2).

Figure 2 and the resulting t test demonstrate another type
of relationship between visual design and credibility percep-
tion. In this case, when all stimuli are ranked by credibility
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TABLE 4. Results of t-tests between top and bottom half means when stimuli are ranked by visual design, credibility, or site traffic.

Stimuli Comparison of Top half Bottom half t-test
Item ranked by top/bottom half by average average statistic Sig.

1 Visual design Credibility 5.78 4.69 4.96 p < 0.01
2 Credibility Visual design 5.40 4.70 3.63 p < 0.01
3a Site traffic Credibility 5.54 4.91 2.29 p < 0.05
3b Visual design 5.34 4.76 2.82 p < 0.01

FIG. 2. Stimuli sorted by descending credibility ratings shown with corresponding visual design ratings.

ratings, there was a direct relationship in the way our par-
ticipants rated visual design. Specifically, sites perceived to
have high credibility also were perceived to have better visual
designs. This can be seen in the graph itself and is reinforced
by the t-test.

Another way to analyze the relationship between visual
design and credibility is to compare the site traffic rank-
ing with corresponding visual design and credibility ratings.
In a fashion similar to the two previous analyses, stim-
uli were ranked by their site traffic rank (as measured
by Alexa, http://www.alexa.com/, an online service that
keeps track of site traffic), and then examined the cor-
responding ratings for both visual design and credibility.
Figure 3 shows that although there is large variability in
the visual design and credibility ratings as they follow site

traffic rank, there is a trend for them both to decline as
sites decline in traffic rank. A t-test confirms this rela-
tionship and the results are shown in Table 4, items 3a
and 3b.

The relationship between the visual design of information
on a Web site and the perceived credibility of that information
is complicated. It has been shown here that health informa-
tion sites that are rated higher for visual design tend also to
be rated higher for perceived credibility. It should be noted
that the relationship is not exact. For example, when visual
design ratings are ranked high to low and credibility ratings
are observed (as in Figure 1), the credibility ratings do not
exactly match the line formed by visual design ratings: there
is variability around the visual design line. Nevertheless, the
tendency is there.
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FIG. 3. Stimuli sorted by descending site traffic rank shown with corresponding visual design and credibility ratings.

So far, this analysis has not shown why such a relationship
might exist. In the following section, one possible influence
on both visual design preference and perception of credibility
is discussed: brand recognition.

RQ2: Is there a relationship between brand recognition,
visual design preference, and credibility judgments?

Earlier, sites were identified that are independently rec-
ognized for their authority. Here, we look at how the name
recognition of these sites might influence judgments about
the relative merits of a site’s visual design and credibility. In
addition, site traffic rankings are compared with visual design
and credibility ratings overall and among the independently
top-rated sites. Table 5 provides a summary of this analysis.

Table 5 shows a tabular configuration of the data shown
in Figure 3, but in addition, it highlights the 12 sites iden-
tified in Table 1 as rated high in authority. Ten of those 12
sites are in the top half of the stimuli rankings for site traffic
(i.e., 10 of the top 15 stimuli ranked by site traffic are also
rated high in authority by at least one independent rater). This
finding is not particularly startling on its own, but it is inter-
esting to note that the mean ratings for the “higher authority”
sites are higher than the overall means for both visual design
and credibility. The same is true for the top and bottom half
of the table. The differences between the overall ratings and
the ratings for the higher authority sites are not statistically

significant, but the numbers suggest a possible influence of
the brand name associated with the site.

What is not clear from this analysis is whether brand name
influenced visual design judgments. Visual design preference
judgments were always conducted prior to credibility ratings
and before any explanation that credibility was to be rated.
Therefore, it is reasonable to question whether visual design
ratings were positively influenced by a recognizable brand.
Because it was the intent of this study to examine whether
visual design influenced credibility and not the other way
around, this may be a confounding factor in the study. We did
their best to control for this possible problem by explaining
in no uncertain terms that in the first round of judgments,
participants were to rate strictly on their preference for the
visual design or aesthetics of the site. In future studies, we
plan to disguise the brand but keep the design in order to
reduce the influence of brand.

One particular stimulus reflects problems that can arise
when observing the effect of brand, and it should be noted
here. The site called “Go Ask Alice” elicited feelings of mis-
trust among participants in this study. Several participants
used the same question to express their mistrust of the site:
“Who is Alice?” The name of the site, it is assumed, refers
to lyrics from a Jefferson Airplane song written by Grace
Slick (1967) called “White Rabbit.” It may also be based on
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TABLE 5. Stimuli ranked by site traffic with corresponding means for visual design preference ratings and credibility perception ratings.

Mean visual design Mean for top & bottom Mean credibility Mean for top & bottom
rating for each stimulus 15 in visual design rating 15 in credibility for each stimulus Traffic ranking

NIH 6.12 Overall = 5.34 6.62 Overall = 5.54 360
Pubmed 4.53 5.38 360
Webmda 5.62 5.88 806

Medicineneta 5.79 Top-rated sites = 5.56 5.15 Top-rated sites = 5.76 1,785
Mayoa 5.85 7.03 1,914
Goaskalice 4.38 3.59 2,396
Medhelpa 6.41 5.32 3,695
Hardinmda 4.94 5.32 5,917
Familydoctora 4.71 5.56 9,382
Clevelandclinica 5.91 6.68 22,054
Netwellnessa 5.15 5.21 44,383
Aetnaintelihealtha 5.50 5.76 65,558
Medlineplusa 5.74 5.68 75,635
Healthonthenet 4.24 4.29 81,140
VirtualHospital 5.18 5.62 93,127

MyDR 4.50 Overall = 4.76 4.74 Overall = 4.91 106,283
HealthFindera 5.91 6.21 137,492
NHIC 4.32 5.59 174,143

MedSafe 2 4.79 Top-rated sites = 5.43 5.32 Top-rated sites = 5.46 176,194
MedSafe 4.74 4.82 176,194
USHHS 5.44 6.26 294,339
RACGP 4.68 4.91 317,186
Medline Infotrieve 4.56 4.41 367,404
Mdchoicea 4.94 4.71 379,220
CAPHIS 5.26 5.21 424,737
APPGuide 4.06 4.44 569,202
NPS ltd 4.62 4.26 798,835
HealthTouch 4.74 4.21 1,489,174
Novartis 4.26 4.29 2,301,270
HealthLinkPlus 4.79 4.76 5,039,001

MedGuide 4.53 4.38 No rank

aSites that were rated as top health information sites by one or each of MLA, CAPHIS, or Consumer Reports.

a controversial, anonymously written book about a girl with
drug problems. Go Ask Alice is, in fact, a medical informa-
tion site directed at a younger audience on issues such as sex,
drug use, acne, or any other medical-related issue to younger
people.

This stimulus presents some interesting issues for the study
of branding and credibility. First, the reference to the song
lyrics that constitute the name of the site are quite dated and
there is some question whether young people will recognize
it. Although our participants were over the age of 35, few of
them seemed to know the reference. Second, if the reference
to the lyrics was recognized, the lyrics do have a connotation
drug abuse, and that seems an odd choice of branding associ-
ation for a Web site focused on providing health information
to teens and young adults.

Third, although “Go Ask Alice” rated 31st of 31 stimuli
in credibility perception ratings in our study, their sponsor is
Columbia University Health Services (CUHS). The banner
for Go Ask Alice includes the a Go Ask Alice logo on the
left and a textual CUHS logo on the right connected by a
band of color (see Figure 4). None of our participants men-
tioned seeing that the site was created by CUHS, probably
because of visual design issues such as left hand placement

and the more noticeable color and typeface of the Go Ask
Alice logo. A more noticeable CUHS presence may have mit-
igated participants’ negative reaction to the site. The URL
for the site was present in the stimulus (the stimuli were
all screen shots of pages as they are displayed in a browser
including the browser toolbars). The URL for Go Ask Alice
is http://www.goaskalice.columbia.edu/, another indication
of the sponsoring agency, but that was not noticed either.

The rather high site traffic ranking by Alexa (2,396 of mil-
lions of Web sites) is somewhat misleading and represents an
inherent problem of site traffic ranks. These rankings are done
at the domain level. In the case of GoAskAlice, the domain is
“columbia.edu” and all Web sites with “columbia.edu” at the
end of their URL have a site traffic ranking of 2,396. There-
fore, only by examining Web analytics at the server level,
which are not publically available, would it be possible to
know the exact visitation rate at the Go Ask Alice site.

Ad-Hoc Analysis

After reviewing the results of this study, we wanted to
account for the comments made by participants when they
were asked why they rated credibility judgments as they did.
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FIG. 4. Search page for “Go Ask Alice” Web site.

TABLE 6. Types of credibility judgments made by participants (N = 34).

Coder 1 Coder 2 % N N
observations observations Agreement Agreements Disagreements

Presumed 24 24 82.4% 28 6
Surface 21 27 82.4% 28 6
Reputed 15 20 61.8% 21 13
Earned 4 6 88.2% 30 4

Total 64 77

After each participant had completed all 31 ratings for cred-
ibility, the researcher asked them: “Thinking back over the
process of rating these sites, what caused you to: (a) rate a
site’s credibility high and (b) rate a site’s credibility low. All
comments were noted by the researcher on a form and kept
in a file cabinet filed by the participant’s number. Then, the
comments were entered into a spreadsheet and coded by two
coders. One coder was on the research team and the other

was a graduate student not affiliated with the project. The
coding scheme used was Fogg’s (2003) four types of credi-
bility (surface, earned, presumed, and reputed) as discussed
in the literature review of this article. The purpose of this
analysis was to try to understand more completely why partic-
ipants rated these sites for credibility as they did, and whether
these comments shed any light on whether there was anything
to be learned about the implications of these ratings for the
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credibility of information on consumer health information
Web sites.

We wrote each string of text during data collection as a
separate line in the spreadsheet. Coders were instructed to
assign an “S” if the line referred to surface credibility, an
“E” if it referred to earned credibility, a “P” if it referred
to presumed credibility, and an “R” if it referred to reputed
credibility. Coders were instructed what each of these types
of credibility meant. If a coder could not determine what the
line referred to, then they were instructed to leave it blank.
Table 6 shows the results of this coding, as performed by the
two coders. Note that a coder could apply any or all of the four
types of credibility to the responses given by an individual
subject. That is, it is possible that the participant could, in the
course of their response, might talk about any or all of the four
types of credibility. It is also possible that several lines written
by a researcher might have been for surface credibility, for
example. In that case, only one “S” was counted. This was
because it was not appropriate to record added weight to
comments that might have been recorded in an idiosyncratic
way by the researcher. This method of coding also accounts
for the fact that each coder ended up with a different total of
codes (64 and 77). In addition, each coder did not understand
all comments, and so that was another reason for the different
totals.

Table 6 shows the number of codes applied by each coder
to the comments made by subject, the percentage of agree-
ment in the application of codes, the number of agreements
and disagreements for each code, and the total number of
subjects. The agreement is particularly high (i.e., above 80%)
in all categories except “reputed,” (61.8%). The low agree-
ment in the reputed category is not surprising because it
may have been difficult for coders to distinguish “reputed”
from “presumed.” However, the important thing about this
analysis is that whether a coder designated a category as
“reputed” or “presumed,” they are responding to a subject’s
statement that is not about visual design, but rather about
some aspect of the site related to its presumed or reputed
authority.

What Table 6 also shows is that within the brief time of
exposure to the stimuli, participants performed credibility
judgments on a variety of criteria. Visual design (surface),
considerations of the source of the site (presumed), a site’s
reputation (reputed), and sites with credibility won through
prior use (earned) all figured into credibility judgments
performed in 2.8 seconds.

In addition to what Table 6 shows, 10 of the 34 participants
(29%) indicated specifically that if a site contained advertise-
ments, any indication of drug company or insurance company
sponsorship, or if the site appeared to be a “.com” site, the
participant reacted negatively to the site. Similarly, 4 of the
34 participants expressed suspicion of consumer health infor-
mation on sites with non-US sponsors. That is, they clearly
indicated that they would not consider health information on
sites outside the United States to be as trustworthy as those
from the United States. Implications of this analysis will be
discussed in the following section.

Discussion

The first aim of this article was to investigate the rela-
tionship between people’s preferences for visual design and
their perception of credibility of the information on consumer
health information Web sites. The second aim of the article
was to investigate whether factors such as brand (i.e., reputa-
tion) had any influence over credibility perceptions in a brief
viewing of a Web site. As for the second aim, because site
identities (i.e., the names of the sites, or brands) were not dis-
guised in any way, we investigated the relationship between
brand, visual design preference, and credibility judgments.
Furthermore, this research is situated within earlier work on
source credibility in which messages are generated from a
source through a channel or medium for consumption. Both
of these aims were pursued in the context of consumer health
information Web sites.

Because consumer health information is the object of
searches for approximately 113 million adults in the United
States alone (or 80% of all internet users in 2006; Fox, 2006),
it seems important to understand better some of the behaviors
exhibited by people seeking this sort of information. The high
volume of searching on this topic, in addition to the impor-
tance of health information for individual consumers, was
one of the primary motivations of this topic. Another motiva-
tion was the results of Fogg’s (2003) study in which there
was overwhelming evidence that visual design and “look
and feel” accounted significantly for perceptions of credi-
bility. Finally, we wanted to further investigate findings by
the research team in prior studies that initial credibility judg-
ments were made at a visceral level in less than 3 seconds,
and that those judgments were significantly linked to changes
in visual design.

The results of this study, seen in light of previous studies
in this area, seem to indicate that visual design preferences
play a significant role in peoples’ perception of credibil-
ity. The fact that this study showed sites with preferred
visual designs tended to be sites perceived to be more cred-
ible (and also more popular in terms of site traffic) could
be coincidence but that is unlikely. Over the course of
this study, 2,108 ratings were made (i.e., 34 participants
judged 31 Web sites twice—once for visual design and again
for credibility—hence, 34 × 62 = 2,108), which reduces the
chance of random results.

However, it would be inaccurate to say that visual design
alone influenced credibility judgments. In 2.8 seconds, par-
ticipants were able to identify brand and even site sponsors,
nationalities, and advertisements, all of which were reported
to influence credibility perceptions. Therefore, in a very short
period of time, multiple assessments were occurring.

The implications for consumer health information Web
sites are many. As mentioned earlier, people rely heavily
on Web-based health information (Fox, 2006). Web sites,
however, can be created and published by virtually anyone
without any presumed peer review, expert review or editorial
process of any kind. Consumers of Web-based information,
therefore, must rely on cues to a site’s credibility based on
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each consumer’s experience. If people are making decisions
about whether to trust consumer health information on which
they are basing actions concerning their health, and those trust
decisions are based on surface credibility (i.e., look and feel),
then this is a phenomenon worthy of investigation. At the
very least, health care providers should be concerned that
health information being used by their patients should be
accurate and that people should know how to judge accuracy
of information on criteria more substantial than visual design.

This study did show that credibility judgments are made
on the basis of more substantial criteria, such as reputation,
or the lack of for-profit site sponsors, such as drug compa-
nies. Even so, our results show that although our participants
reported presumed credibility (based on the source of the
site), surface credibility (look and feel), and to a slightly lesser
extent reputed credibility (based on reputation of the source),
only 10 of 34 identified specific potential credibility prob-
lems, such as drug company or insurance advertisements.
The research team is currently conducting a study in which
people are allowed as long as they wish to view these same
stimuli. In that phase of the study, we will be able to compare
results in which participants’ viewing time is less than 3 sec-
onds with a situation in which the viewing time is unlimited.
A comparison of how people judge credibility when they have
more time to consider the full array of cues present on a Web
page versus a 2.8 second exposure seems a fair and useful
one. What this study does not show is how initial impres-
sions formed in the first 3 seconds of viewing might change
as people continue to interact with a site (assuming they do).
Future studies should also be longitudinal to the extent that
they observe the entire search and use process so that it will
be possible to see whether initial judgments about a resource
correlate to whether the resource was ultimately used.

In any case, participants in this study demonstrated the
use of multiple criteria for judging the credibility of informa-
tion on health information Web sites. Judging the credibility
of information of health information is particularly thorny
because of the complexity of the information and because of
the potential consequences of misinformation. The difficulty
of providing accurate and understandable health information
in a medium that allows anyone to publish would suggest
a need for consumer training on how to evaluate consumer
health information on the Web. Perhaps vetting of existing
health information Web sites by a federal agency might be
one way of providing people with a list of credible sites on
the subject.

That being said, participants in this study did rate highly
sites such as Mayo Clinic, WebMD, Aetna IntelliHealth, and
VirtualHospital were all highly rated (1, 6, 7, and 9, respec-
tively) and are “.com” sites. Although 10 of the participants
expressed suspicion about medical information being skewed
by the profit motive, participants overall rated four “.com”
sites in the top 10 for credibility. In addition, 6 of the 12 sites
listed in Table 1 (sites highly reputed by independent orga-
nizations) are “.com” sites. This anomaly may represent a
difference of opinion among participants. It could also mean
that the visual design of these sites suggest different things

to different people. For example, a visual design of one site
might place advertisements for drug companies in such a way
that some people notice them, and to others, it simply looks
like more information about a health condition. An interest-
ing area of research would be to look more at the impact
of advertisements on consumer health information sites and
their impact on credibility judgments. Among other things,
it would be informative to observe how people who express
suspicion about the presence of advertisements perceive the
credibility of sites with advertising on them.

Among the many cues that people may use to determine
a health information Web site’s credibility, this study inves-
tigated visual design as a cue. Robins and Holmes (2008)
demonstrated visual design to be a significant factor in a
consumer’s perception of credibility in non-health related
information. Similarly, this study has shown that the pre-
sentation of a message has a significant relationship to its
perceived credibility. The present study differs from the 2008
study in that there was no manipulation of the visual designs
in the present study’s stimuli. The intent was to measure
immediate, visceral reactions to visual designs before sub-
jects were instructed to consider credibility. Then, when they
were later instructed to consider a similarly visceral reaction
to the messages’ credibility, we looked for relationships. In
the previous study, the original visual designs of the stim-
uli were muted, forming pairs of visual designs: original and
muted. These pairs were randomly ordered and shown to par-
ticipants who rated them as quickly as they perceived any
notion of credibility. In both the 2008 study and the present
study, a statistically significant relationship existed between
visual design and credibility.

In the former study, subjects rated muted visual designs
lower in credibility than they did the original visual designs.
In the present study, when stimuli were ranked by subjects’
visual design ratings, subsequent credibility ratings were sta-
tistically similar. When responses were ranked by credibility
ratings, visual design rankings were also similar in a statis-
tically significant manner. Similar results were found when
stimuli were ranked by site traffic.

The findings of this study, however, do not suggest a
clear distinction between a visceral reaction to stimuli and
a cognitive interaction with the content viewed. Subjects
in this study were able to recognize brands and mention
some of them by name after viewing all 31 stimuli. This
clearly represents processing beyond a visceral reaction to
the stimuli. However, it could be that phenomena, such as
presumed and earned credibility (Fogg, 2003) are, at least
in part, visceral reactions. On the other hand, visual design
preferences may be accomplished on a more visceral level.
Our participants had little time to perform any sort of for-
mal analysis of the visual designs they saw. They were able
to get only a general impression on a gestalt level, perhaps.
Few expressed any criticisms of specific formal qualities of
visual design (except for mentions of one site that presented
images of people with skin disease) such as typography or
layout. Ratings seemed to be made on a “gut level.” Now
that the link between visual design preferences, credibility,
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and a site’s popularity (as measured by site traffic) has been
established, future studies should focus more on the amount
of time people spend in visceral reactions to site presen-
tation and how much effort is necessary to perceive cues
to better determine credibility. This knowledge will help
visual designers design sites that more effectively present
credibility cues.

Future studies might focus on this integration of brand into
visual design through the effective use of cues that may reach
users at a visceral level. Some of the designs in this study’s
stimulus set were presumably able to imprint their brand on
participant’s memory long enough for them to repeat it in
debriefings. For example, Mayo clinic and GoAskAlice were
two of the most repeated brands. The former was consistently
referred to as presumed to be trustworthy while the latter
as not.

In addition, because the interplay of visual design and
brand is probably not as linear as the processes in our study
(i.e., people might perceive visual design and brand in tandem
or in once very quickly after another), we are planning a future
study in which existing designs will be manipulated to hide
the name of the sponsor. For example, instead of Mayo Clinic,
we will write “Health Information,” but maintain the visual
design of the page as much as possible. That way, brand bias
can be eliminated, but it will be possible to keep the varieties
of visual design from the current study. This will allow us to
measure the effect of brand when compared with how people
rate visual design and credibility without brand. We will use
the same stimuli with the brand eliminated in that future study.

Knowledge of how to influence people to recognize brand
as trustworthy may also make less credible information
appear to be more credible, perhaps in an effort to sell
advertising. Similar to the way “knockoff” brands tend
to water down the prestige and market value of known
brands, trusted health information brands’ reputations might
be undermined by sites with visual designs that mimic them.
Subsequent studies might look more closely at sites that
practice deception in such ways.

These findings also suggest a broader range of possible
theoretical and practical implications. First, with respect to
source credibility theory, it is often difficult to determine
authors of Web site content, and participants in this study
had little to go on but visual design and brand to judge credi-
bility. Visual design preferences were in fact similar to those
of credibility judgments on Web sites overall. This suggests
that in the absence of more traditional methods of determining
credibility, such as a trusted channel (e.g., a known medical
journal) and a trusted source (e.g., a trusted doctor as an
author), a user is left to look for cues such as a professional
look and feel (Fogg et al., 2002) or a known brand such as
the Mayo Clinic.

This study also addresses Fogg’s (2003) framework of four
types of credibility. This study focused mainly on the rela-
tionship of surface credibility cues to presumed credibility
(brand), earned credibility (participants recognized the site as
one they had used before), and reputed credibility (those
sites endorsed as credible by independent and knowledgeable

sources). Surface credibility turns out to be important because
credibility judgments and visual design preferences happen
in parallel. That is, visual design preference was shown as
a cooccurring factor to credibility judgments as evidence
to confirm Fogg et al.’s finding that his survey respondents
used visual design to determine credibility. Our subjects, in
debriefings after making visual design judgments and after
making credibility judgments, did in fact mention if they rec-
ognized sites in the stimulus set and rated them higher in
credibility if they had used them before (i.e., earned credi-
bility). They also indicated if they thought a site might be
credible because of its name (e.g., Mayo Clinic), although
they had not used it before (presumed credibility).

Relating this study to source credibility theory, it is possi-
ble to draw parallels between dynamism and professionalism
as properties of credibility judgments (Whitehead, 1968;
Berlo et al.,1969) and visual design. That is, visual design
sets a mood or tone to some degree of positive to negative
to which people react and carry forward with them as they
interact with a Web site. These reactions might be to the lack
of a professional tone or the high degree of organization in
which the information is presented. The present study demon-
strated that a site that elicits positive preferences for visual
designs are likely to elicit similarly positive credibility judg-
ments.Although one cannot draw a direct parallel between the
dynamism of public speaker and a Web site’s visual design,
it is possible to posit a relationship between a visual design
that viscerally elicits a positive feeling about a site through
its aesthetics and structure and the visceral connection one
feels with a dynamic speaker.

The notion of authority or trustworthiness as proper-
ties of credibility judgments (Rieh, 2002; Whitehead, 1968;
Hovland & Weiss, 1951) was a definite factor in credibility
judgments in this study. Even with only 2.8 seconds of view-
ing time, people were not only able to discern well-known
sites such as Mayo Clinic, but they were also able to deter-
mine subtle distinctions such as whether a site was based in
the United States (which several participants indicated to be
a factor in their judgments).

Given the number of subtleties necessary to make credibil-
ity judgments, the distinction among different properties in
the source credibility theoretical framework becomes blurred
(Metzger et al., 2003). For example, because it is not always
clear who authors are on these Web sites, consumers rely on
other cues for credibility, such as organizational identity and
country in which the site is based. Therefore, the message
and source are not always distinguishable, and the medium
itself provides cues in the form of visual design and logos to
influence people’s feelings about the credibility of content.
Specifically, if one considers an article on a consumer health
information Web site as a message carrying health-related
information of varying accuracy, then its source is either an
individual or group author (source) named or unnamed. The
medium is a Web site and it has properties such as visual
design, loading speed, and screen resolution and window size.

The Web as a medium through which consumer health
information is used presents a unique set of issues for
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consumers, designers, and other stakeholders. This study has
established a relationship among visual design, brand, and
credibility judgment. Future studies should focus on what
visual design cues are most important when it comes to influ-
encing credibility perception. This will help designers to use
the medium in such a way to avoid designs that can harm the
perception of credibility of an otherwise credible site.

Conclusion

This study has shown a relationship in the judgments made
about visual designs of health informationWeb sites and judg-
ments concerning the credibility of the information found on
those sites. It has also shown that trustworthiness and author-
ity as demonstrated by a recognized and trusted brand were
rated higher (although not with statistical significance) not
only in credibility but also in visual design. This study was
limited by the fact that not all properties that influence credi-
bility could be included or varied in the study. For example, it
would be interesting to eliminate the brand of each stimulus
but retain the visual design. This would remove the impact
of known brands and would provide a more direct way to
observe the relationship between visual design and credibil-
ity. It might also be of use to design a study in which two
large subject groups of the same demographic make inde-
pendent judgments of visual design and credibility in order
to eliminate any possibility of bias from judgments made for
both.

Nevertheless, this study has provided a start to this line
of investigation. Among future studies either underway or
planned are ones that investigate changes, if any, in credibility
judgments as people have more time to interact with a site,
and studies in which we will mask the brands and, therefore,
isolate visual design as a cue for credibility. In addition, the
impact of advertising and the perception of objectivity would
make a useful study. It would be of particular interest to know
how people interact with health information over time in not
simply information seeking but also information use. Finally,
we would like to know more about the visual language of
credibility, if it is possible to elucidate such a thing. It would
be valuable for visual designers to know more specifically
how to employ tools that promote credibility in Web sites
whose health information is worthy of such a presentation.
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