The Impact of Completeness and Web Use
Motivation on the Credibility of e-Health
Information

By Mohan J. Dutta-Bergman

Recent articles on the quality of bealth information on the Internet reveal 2 critical
criteria: completeness and credibility. This article investigates the effect of Web use
motivation on the relationship between completeness and consumer perceptions of
credibility. Based on a 2 X 3 experiment conducted with 246 respondents, the
article demonstrates that the extent of completeness of bealth information on the
Internet impacts consumer assessment of source and website credibility. In con-
trast to the extant research on the orthogonality of content and source characteris-
tics, this research demonstrates their interaction.

The exponential growth in consumer use of the World Wide Web for procuring
health information has led to an increasing scholarly and pragmatic interest in
interrogating the quality criteria used by consumers for evaluating online health
information (Cline & Haynes, 2001; Dutta-Bergman, 2003a, 2003b; Eysenbach,
Powell, Kuss, & Sa, 2002; Harris Interactive, 1997). After all, scholars argue that
consumer evaluations of quality are central to the processing of e-health informa-
tion and subsequent consumer decision-making based on the information (Dutta-
Bergman, 2003a, 2003b; Eysenbach et al., 2002). This interest in quality has been
further catalyzed by a critical question facing scholars and practitioners alike: how
to effectively draw consumers to e-health platforms through successful communi-
cative strategies. Although numerous journal articles have engaged experts in
elaborating upon quality criteria in an online environment, not much research
exists in consumer processing of e-health information (Cline & Haynes, 2001). In
an exploratory attempt to fill the existing void in online health information pro-
cessing, this article examines consumer perceptions of health information quality.

Two critical indicators of health information quality that have emerged from
the extensive expert discourse on e-health information are source credibility and
information completeness (Eysenbach et al., 2002). Medical experts posit that
health information provided by a source that is not believable is detrimental to
consumer outcomes; hence, receivers of e-health messages ought to be able to
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judge the credibility of sources as a preliminary step to information processing
(Eysenbach et al., 2002). Researchers also argue that unless health informa-
tion is complete, it is likely to mislead the consumer to making uninformed
decisions (Dutta-Bergman, 2003a: Eysenbach et al., 2002). Although credibil-
ity is a characteristic of the source, information completeness is a characteris-
tic of the message content (O’Keefe, 2002).

Traditional persuasion theories have argued that receivers of messages, de-
pending on their situations, make decisions either based on content cues, source
cues, or the combination of both (Benoit & Strathman, in press; Petty & Cacioppo,
19806).! The elaboration likelihood model (ELM) has been systematically used to
argue that user motivation determines the extent to which consumers attend to
source or content characteristics (Petty & Cacioppo, 1986). Although source and/or
content characteristics have been traditionally manipulated in ELM research, little
research has been done on the effects of content characteristics on source percep-
tions and vice versa. To supplement the impressive body of work on the role of
source and content characteristics in consumer information processing, this paper
seeks to lay the groundwork for the examination of the interaction between message
completeness and Web use motivation in the realm of source credibility perception.
More specifically, it investigates the effect of the completeness of e-health in-
formation on source credibility judgments under different Web use motivations.

Web Use Motivation

Web-based behavior is typically categorized into two distinct styles of navigation:
goal-directed and experiential (Chen, Houston, Sewell, & Schatz, 1998; Dutta-
Bergman, 2003a; Li & Bukovac, 1999). This dichotomy is captured in word pairs
such as surfing/browsing—searching, hedonistic—utilitarian, sensory—functional, ex-
periential-goal-directed, play—work that are typically used to refer to Web naviga-
tion (Chen et al., 1998; Dutta-Bergman, 2003a; Li & Bukovac, 1999). Although
browsing is characterized by its exploratory nature and absence of planning, goals,
or objectives (Marchionini, 1987; Marchionini & Shneiderman, 1988), searching is
goal-directed and the user looks for specific information to solve a problem
or to fulfill specific information needs (Chen at al., 1998). Whereas the browser
is not particularly attentive to specific issue-relevant information objects, the
searcher is driven by his or her very specific interest in the search topic.
The dichotomy captured in consumer Web use is also observed in extant litera-
ture in psychology and communication (Eagly & Chaiken, 1993). Both the elabo-
ration likelihood model (ELM) proposed by Petty and Cacioppo (1986, 1990) and
the heuristic-systematic model (HSM) developed by Eagly and Chaiken (1993)
suggest two different information-processing mechanisms. One of these routes,

Traditional ELM research demonstrates that content cues are used as central cues that impact persua-
sion under high involvement, and source cues serve as peripheral cues that impact persuasion under
low levels of involvement. In spite of the dichotomization in ELM research, Petty and Cacioppo (1986)
pointed out that information elaboration falls on a continuum ranging from low involvement to high
involvement.
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known as the peripheral route in ELM, is more superficial than the central pro-
cessing route (Petty & Cacioppo, 1986; Petty, Cacioppo, & Schumann, 1983). Pe-
ripheral route processing does not involve argument scrutiny; the receiver is per-
suaded by affective or heuristic cues (Petty, Cacioppo, & Schumann, 1983). Ex-
amples of typical peripheral cues used in persuasion research are number of
arguments, attractiveness of source, source credibility, and the number of sources
endorsing a position (Benoit & Strathman, 2004; Petty & Cacioppo, 1986). The cen-
tral route involves deeper and more effort-intensive processing (Petty & Cacioppo,
1986; Petty, Cacioppo, & Schumann, 1983). When processing information via the
central route, the receiver pays attention to the strength of the arguments presented
in the message (Petty & Cacioppo, 1986, 1990; Petty, Cacioppo, & Schumann, 1983).

Although the extant literature on information processing (both ELM and HSM)
provides a great deal of information regarding the impact of central and periph-
eral processing on the effect of source and message cues, not much research
delves into the role of surfing—searching in the context of consumer processing of
source and content cues. Acknowledging the analogy between Web use and the
large body of research on dual processing, Murphy (1998) articulated that surfing,
with its experiential orientation, involves peripheral processing whereas search-
ing, with its focus on goal-directed action, involves central processing (Murphy,
1998, p. 63). On a similar note, Li and Bukovac (1999) point out that information
seekers in searching situations selectively orient their attention to information
based on its need relevance and surfers are experientially oriented and are drawn
toward whatever is interesting in their information environment (Li & Bukovac,
1990). In other words, although surfing is diffusely oriented toward the informa-
tion environment, is unplanned, and comprises an exploratory information-
processing strategy that heavily depends upon serendipity, searching involves
planned information seeking marked by goal-directed processing of relevant
information (Carmel, Crawford, & Chen, 1992; Marchionini, 1987; Marchionini
& Shneiderman, 1988).

Searching, then, generates the audience member’s involvement in a particular
issue by orienting him or her toward the specific information need that is driving
the search (the topic of the information search, say breast cancer treatment), whereas
surfing does not generate audience involvement in a specific target issue. The
application of the analogy between involvement (high-low) and Web use
motivation (surfing—searching) proposes to explain the different evaluative
criteria used by consumers under different situations (surfing—searching) to
evaluate health information on the Internet. The ELM analogy suggests that,
alathough message-based criteria are used under searching (high involve-
ment), source-based criteria are used under surfing (low involvement) for
consumer decision-making.

Information Completeness

A growing body of current research in Internet-based health communication sug-
gests that the completeness of health and medical information is perhaps the most
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important information criterion in decision making and choice situations (Dutta-
Bergman, 2003a, 2003b; Eysenbach et al., 2002). According to the Merriam Webster’s
collegiate dictionary (1995), completeness is defined as “having all necessary patts,
elements, or steps” (p. 235). Therefore, complete information about a medical
claim would include all the elements necessary to establish it (Cline & Haynes,
2001). Scholars studying scientific information point to the presence and/or ab-
sence of explanations, methodological details, and relevant data or statistics as the
necessary elements (Korpan, Bisanz, Bisanz, & Henderson, 1997). Focusing on
the causal explanations underlying claims, Toulmin (1958) argued that the neces-
sary elements that build an argument are the logic links underlying it. The Toulmin
model (1958) of completeness suggests that an argument that is logically complete
contains three elements: claim assertions, evidence (grounds), and authority (war-
rants and backing). The presence or absence of these elements makes an argu-
ment strong or weak. A claim asserts the advantages or disadvantages of a
proposed action. Evidence (grounds) are facts presented to back the claim.
Warrants provide the link between the claim and the presented evidence,
often serving as an explanation. Backing, in turn, is the factual element that
supports the warrant.

The argument that completeness is a central criterion in medical decision-mak-
ing is clearly indicated by a growing body of work (Dutta, 2001; Eysenbach et al.,
2002). Completeness of health information refers to the extent to which the dis-
cussion of a health topic is comprehensive, balanced, and adequate in its por-
trayal (Eysenbach et al., 2002). Complete health information not only presents the
positive effects of a particular preventive or remedial behavior, but also explains
the process underlying the effects and expands upon the possible side effects. In
the context of health information, it may be argued that the more complete the
information is, the better equipped is the patient in making a decision based on
the information. Incomplete information does not give the full picture, and by
missing necessary and relevant information, it misleads the consumer. Consumer
trust in the information, research suggests, increases with increasing levels of
completeness (Dutta, 2001; Dutta-Bergman, 2003).

Completeness has been systematically investigated in the library and informa-
tion sciences literature and is documented as one of the critical elements of infor-
mation quality; the more complete the information, the better is its quality (Dutta,
2001; Dutta-Bergman, 2003a). Based on the articulations that completeness is inte-
gral to quality and that quality information is integral to creating a strong argu-
ment, it may be argued that the degree of completeness of a message contributes
to its argument strength. A more complete message is also a stronger message
because it provides the audience member with the necessary logic links, support-
ing data, information on the methodology, side effects, and so on. It is critical to
point out that completeness is only one of the many criteria that contribute to the
better quality of a message; the library and information sciences literature sug-
gests a plethora of other criteria such as relevance, accuracy, and recency that
might be used to construct a strong argument. In other words, argument strength
is a complex construct that is made up of a number of subdimensions, one of
which is completeness. The review and systematic incorporation of these criteria
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would perhaps provide clear guidelines in terms of how to construct a message
with strong argument quality, thus proposing to solve a historical void in the ELM
literature about the constitution of a strong argument.?

Source Credibility and e-Health

Source credibility was catapulted to the limelight in the expert literature on e-
health information because of (a) the growing concern about the extent to which
consumers are getting their information from websites that are not trustworthy
and do not have the qualifications to provide health information, and (b) the
attempts of e-health information providers to create a positive Web presence that
persuades consumers to use their portals (Eysenbach et al., 2002; Fogg, Sooho,
Marable, Stanford, & Tauber, 2002). On one hand, experts argue that source cred-
ibility is important in consumer decision-making in a medical context because
sources that are not believable are likely to mislead the consumer, impacting the
quality of medical decision-making. On the other hand, marketers of e-health
initiatives seek to find ways to enhance their credibility (Cline & Haynes, 2001;
Eysenbach et al., 2002; Fogg et al., 2002). Although the interests in the two camps
are driven by very different goals, the object of scrutiny is source credibility. In
spite of the growing interest in credibility, not much research exists on consumer
perceptions of source credibility in an online health information environment
(Dutta-Bergman, 2003a, 2003b).

Exploration in the realm of traditional persuasion research reveals a long-stand-
ing interest in source credibility since the early pronouncements of Aristotle about
the faith audience members put in sources with a good character (Benoit &
Strathman, in press). Although scholars disagree about the exact number of di-
mensions that underlie source credibility, trustworthiness and expertise of the
source are the two most widely used dimensions in the operationalization of
source credibility. Demonstrating the effect of source factors on persuasion, ELM
researchers argue that source factors can “serve as arguments, they can serve as
cues, and they can affect argument processing” (Petty & Cacioppo, 1986, p. 205).
Although Petty and Cacioppo (1986) discussed the possibility of source character-
istics impacting persuasion through the central route by serving as message argu-
ments (e.g., Cindy Crawford posing for a shampoo advertisement), the majority of
research on source characteristics has examined their role as peripheral cues.
Receivers attend to source characteristics under low levels of involvement when

Although argument quality plays a central role in the dual-processing model, the construct has not
been clearly and consistently defined (Reinard, 1988; Stiff, 1986). Critics of the ELM (Mongeau & Stiff,
1993; Reinard, 1988; Stiff, 1986) have questioned the categorization of arguments based on the valence
of thoughts they generate (favorable or unfavorable; see Petty & Cacioppo, 1986). These critics argued
that the operation may actually be manipulating message cognitions rather than manipulating argu-
ment quality (Mongeau & Stiff, 1993). Scholars have also pointed out that Petty and Cacioppo’s (1986)
operationalization of argument quality ignores the question of what makes an argument strong or
weak (Mongeau & Stiff, 1992; O’Keefe, 2002; Reinard, 1990). Traditional ELM studies have operationalized
strong and weak arguments by asking subjects to focus on arguments related to an issue (high involve-
ment) and rate them (Mongeau & Stiff, 1993; Reinard, 1988; Stiff, 1986). Therefore, the ELM becomes
an artifact of the very process of operationalizing a strong argument.
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they process the message peripherally, whereas the message content exerts per-
suasive impact under high involvement levels when the message is processed
centrally (Benoit & Strathman, in press; Petty & Cacioppo, 1980).

Reviewing the research on source credibility, Benoit and Strathman (2004) posit
that the manipulation of source credibility is often problematic because the under-
lying dimensions of trustworthiness and expertise are confounded. Instances of
manipulation often include manipulation of both trustworthiness and expertise,
leaving the researcher unable to pinpoint the observed effects to one particular
dimension. Additional confounds are introduced by factors such as source similar-
ity, source attractiveness, and liking. Future research on credibility needs to fine-
tune the manipulation of credibility and eliminate potential confounds (Benoit &
Strathman, in press). Finally, the literature on source credibility reveals a lacuna in
the domain of the effect of message characteristics on credibility assessments.

Research Questions

Questions related to quality, particularly completeness and credibility remain lim-
ited to the realm of expert discourse (Dutta, 2001; Eysenbach et al., 2002). Al-
though the study of the experts’ perceptions of patient use of medical information
on the Internet is a worthwhile endeavor, such studies do not tap into the experi-
ences of the patient. As a consequence, the discourse about consumer health
information search on the Internet remains limited to the realm of the medical
professional, reflecting the paternalistic sentiment of modern medical practice
(Hibbard & Weeks, 1987). Based on the articulation that studying the health care
consumer is central to the scholarship of Internet health information, this article
applies a consumer-based perspective to investigate the interactive effect of
Web use motivation and health information completeness on source credibil-
ity judgments.

In most of the extant persuasion research, source credibility has been treated as
an independent variable, paying a great deal of attention to the question: How
does credibility of the source affect persuasion? Accordingly, experimenters have
manipulated source credibility by changing the levels of trustworthiness and ex-
pertise of the source. For instance, Johnson and Scileppi (1969) “manipulated
credibility by telling message recipients that the source of the communication was
a medical authority described as an expert on the topic or was a medical quack
who served a prison term and who had written the article for a sensationalist
publication” (Benoit & Strathman, 2004, p. 103), Chaiken and Maheswaran’s (1994)
manipulation involved Consumer Reports or K-Mart, and Chebat, Filiatraut, Larouche,
and Watson (1988) told their subjects that the source was a college professor with
expertise in a relevant discipline or a student (for a detailed discussion of source
credibility manipulations, see Benoit & Strathman, 2004). As the review conducted
by Benoit and Strathman demonstrates, although there exists a great deal of work
that manipulates credibility to observe its effects on the persuasion process, the
persuasion literature suffers from a dearth of research on the effect of content on
credibility perceptions.
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In classic ELM studies, credibility and content characteristics are treated as in-
dependent and orthogonal entities that are manipulated separately to study their
effect on attitude change (Petty & Cacioppo, 1986). Based on the assumption of
orthogonality, these studies have not looked at the effect of each manipulated
independent variable on the other. Taking a cue from the current concerns about
Web credibility, this article takes a different approach to the question of credibil-
ity. Treating consumer perceptions of credibility as a dependent variable, it asks
the question: How does information completeness on a website affect the judg-
ments about source and website credibility? A review of the literature does not
provide concrete directions for formulating hypotheses. Also, given the explor-
atory nature of the concept of credibility judgment as a dependent variable, the
following research questions were presented:

RQ1la: What is the effect of Web use motivation and information complete-
ness on the evaluation of source credibility when the actual sources of infor-
mation are held constant?

RQ1b: What is the effect of Web use motivation and information complete-
ness on the evaluation of website credibility when the actual sources of infor-
mation are held constant?

Method

Web use motivation and completeness were manipulated while source and website
credibility were treated as dependent variables. Pretests and pilot studies were
conducted to fine-tune the manipulations and measurements.

Web Use Motivation Manipulation

The Web use motivation of the consumer was manipulated in this study. The
manipulation was embedded in the introductory page and role-playing was used
here to create the manipulation. Web use motivation was dichotomized into surf-
ing and searching. The two conditions differ in the amount of goal directedness;
heart disease was chosen as the goal situation to manipulate surfing or searching.
The respondents in the searching assignment were asked to imagine a scenario
where they have been detected with heart disease. Pretending as if they were
looking for specific heart-related information, the respondents were asked to search
the website. This created a high level of goal-directedness with the respondent
focusing his or her attention toward heart-related issues.

As opposed to the searching situation, the role-playing instruction in the surf-
ing situation completely lacked in goal directedness. Subjects were asked simply
to imagine they were browsing the website for fun. It is worth repeating that the
goal-directed searchers were expected to be highly involved with the target issue
(heart disease) and spend a great deal of cognitive effort processing the article
related to the target issue (heart disease) whereas the non—goal-directed surfers
were expected to be not highly involved with the target issue. The surfing/search-
ing instructions were checked in pilot studies and pretests.
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Message Development

Completeness was manipulated at three levels (complete, jargon, and incomplete),
resulting in three different versions of the test article. The topic “tea is good for
your heart” was chosen as the target issue because of its low initial relevance for
the target population; furthermore, it was conceptualized that the high-issue—
involved searchers would be oriented toward heart-related issues. Once the target
issue was selected, the researcher embarked on a thorough search of the existing
literature to identify key evidence and supporting information connecting tea and
the heart. The systematic literature search was conducted between January 2001
and March 2001. For the purpose of generating information, a wide range of
sources including academic indices, professional medical journals, health archives,
health websites, tea websites, and popular outlets such as newspapers and maga-
zines, were explored, resulting in 134 articles on the topic of tea and the heart.
Once all the information was gathered, the researcher (a former researcher and
copywriter) synthesized it to generate the fundamental building blocks of the
Toulmin model, supportive statistical and methodological information, and in-
formation on side effects and limitations. The presence or absence of these
blocks defined the level of completeness of the message (complete and in-
complete versions).

The complete version contained all the necessary elements that formed a com-
plete argument. The incomplete and jargon versions of “Tea Is Good for Your
Heart” lacked the grounds, warrants, backing, and method presented in the com-
plete version. Instead, these two versions contained irrelevant arguments that had
nothing to do with the linkage between tea and heart (instances of such irrelevant
information include the use of tea in the East, the growing popularity of tea, and
patient satisfaction with tea studies). The jargon and incomplete versions were
essentially the same in terms of the content of the irrelevant information pre-
sented. The jargon-based version was created by simply adding eight scientific
words to the jargon-free incomplete version. These eight scientific words were the
same eight words that appeared in the complete version.

To control the heuristic effect of length, all three versions of the article, “Tea Is
Good for Your Heart,” contained approximately the same number of words (equal
length), the same number of paragraphs, and approximately the same length of
each paragraph. To control the confounding effects of source credibility, the same
sources were used in all three versions. Also, the positioning of the sources within
the article was exactly the same across the versions. The source used was an
expert. Yet another heuristic that was anticipated to confound the study was the “It
has numbers, so it is more persuasive” heuristic. The number-based heuristic was
controlled by inserting an equal number of numerical figures in all three versions. To
prevent the magnitude of the numbers from confounding the study, the numbers
used were of the same magnitude across all three levels of completeness. To control
for the effect of a visual heuristic, no pictures were included in the articles.

Website Development
To create a real Web scenario, the test article needed to be embedded within a

larger health website. Therefore the website served as the carrier of the indepen-
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dent manipulation and three different websites were needed for the purpose of
the study, reflecting the three different levels of information completeness. The
three different versions of the website contained a different version (incomplete,
jargon, and complete) of the article “Tea Is Good for Your Heart,” and served as
the manipulation of information completeness. Each version of the website was
titled “ABC’s of Health.” Special attention was paid to make sure that the websites
looked like a real-life health website, especially in the context of the health infor-
mation content. In addition to the article on tea, thorough research of 58 health
websites led to the selection of seven health articles. All three versions of the
website contained three feature articles and five news articles. In concordance
with the usual layout of information in popular health sites, the feature articles
were placed at the top of the web page and the news articles were placed toward
the bottom.

Main Study Design

A 2 X 3 (Web use motivation X completeness) factorial design was employed to
answer the research questions. In the main study, a total of 246 subjects were
randomly assigned to the six cells in the 2 X 3 design (41 subjects per cell). While
Web use motivation was manipulated and measured at two levels (surfing versus
searching), completeness was manipulated and measured at three levels (com-
plete, jargon, and incomplete). The dependent variables were attitude and inten-
tion toward the issue. Participants were isolated from each other so they could
complete the experiment independently, and respondents in each session partici-
pated in different experimental conditions. The availability of enough participants
in a single session allowed the researcher to conduct all six experimental condi-
tions simultaneously. This procedure avoided confounding session with experi-
mental condition. Participants participated in groups of varying sizes in computer
laboratories equipped with computer stations that could access the website. After
spending approximately 10 minutes at the website, respondents were asked to fill
out a questionnaire evaluating the website.

Respondents were recruited from classrooms by offering them extra credits for
participation. Students are Web literate and science literate (Pingree, Hawkins,
Yun, Park, & Serlin, 2000). Based on their level of education and the degree of
exposure to the Web, they may be expected to possess the same degree of ability
to process information on the Web. Two-hundred-and-forty-six undergraduates
enrolled in journalism classes in a large mid-Western U.S. research one university
participated in this study. There were 151 females and 87 males in this sample.
Their ages ranged from 17- to over 30-years-old, with 90.5% of the student sample
belonging to the 18-24 age group. The mean age of the sample was 20.58 years.
Average Internet usage of this sample was rather high compared to adults in
general. The mean number of hours spent by this sample on the Internet each day
was 1.93 with a median of 2.0 hours; 74.8% of the sample spent between 1 and 2
hours on the Internet; 12.6% spent 3 to 4 hours; and 6.1% spent 5 hours or more
on the Internet. Also, compared to the general adult population, the sample had a
higher level of experience on the Internet. The average Internet years was 5.58.
Eighty one percent of the sample had used the Internet for 3 to 7 years. Thirteen
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percent of the sample had used the Internet for 8 years or more, and only 3.2% of
the sample reported having used the Internet for 2 years or less; 73.6% had previ-
ously used the Internet for health information.

Measurement and Manipulation Check of Web Use Motivation. As articulated in
the literature review section, theory building in this paper was based on the rela-
tionship between surfing—searching and low-high involvement. It was expected
that the surfing instructions would produce a low level of involvement while the
searching situation would produce a high level of involvement in the realm of the
target article. In other words, surfers, being less involved in the issue (heart dis-
ease here) would spend significantly less cognitive effort in processing the article
and the website compared to the searchers who had been oriented to seek out
information on the specific topic. Therefore, the manipulation of surfing and search-
ing was checked in the main study at three different levels: article involvement,
website involvement, and article readership. To check the manipulation, one-way
analysis of variance was conducted on the involvement (self-reported cognitive
effort) measure with the Web use motivation (surfing—searching) manipulation
serving as the independent variable.

The four items that emerged from the pilot studies to measure article involve-
ment were “tried hard to evaluate the communication,” “thought a lot about the
arguments in the message,” “spent a lot of effort evaluating the arguments,” and
“put a lot of effort into evaluating the communication.” When the four items
representing article involvement were subjected to a principal axis factor analysis
with promax rotation for the main study, all four items were retained. The items
were highly intercorrelated and had factor loadings between .85 and .93, explain-
ing 82.02% of the variance. The Eigenvalue of the five-item factor was 3.28. Similar
to the results of the pilot studies, Cronbach’s alpha for article Web use motivation
was high at .94.

The four items for the measurement of website involvement were “put a lot of
effort into evaluating the site,” “was highly involved in evaluating the site,” “tried
hard to evaluate the information on the site,” and “thought a lot about the argu-
ments presented in the articles in the site.” Principal axis factor analysis with
promax rotation of the four items yielded a single factor, with an Eigenvalue of
3.37 and factor loadings falling between .83 and .95. Cronbach’s alpha for the
scale was .94. Article readership was measured on a 1 to 6 scale.

At the level of article involvement, the ANOVA showed that the searchers pro-
cessed the issue-relevant article (“Tea Is Good for Your Heart”) to a significantly
greater extent than the surfers did. Participants assigned to the searching group
had a significantly higher level of article involvement (M = 4.76, SD = 1.06) than
those participants who were assigned to the surfing group (M = 3.15, SD = 1.10),
K1, 241) = 135.88, p < .001, %? = .36. At the level of website involvement, partici-
pants assigned to the searching condition (M = 4.681, SD = 1.123) reported a
significantly greater level of website involvement than the participants as-
signed to the surfing condition (M = 3.57, SD = 1.39), (1, 240) = 47.05, p < .001,
¥ = .16. Finally, the searchers (M = 5.88, SD = 1.57) read the article significantly
more thoroughly than did surfers (M = 4.83, SD = 1.58), K1, 240) = 34.70, p <
001, ¢ = .13.
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Measurement And Manipulation Check of Information Completeness. Eight items
were used to measure completeness: “thorough,” “contains sufficient informa-
tion,” “contains all the necessary elements,” “contains sufficient evidence,” “sup-
ported,” “complete,” “extensive,” and “sufficient.” The eight items were subjected
to a principal axis factor analysis with promax rotation. A single factor with an
Eigenvalue of 5.42 was generated from the factor analysis. The items all had factor
loadings of greater than .63, and the factor accounted for 67.80% of the sample
variance. Cronbach'’s alpha of the aggregated scale was .93.

As pointed out in the earlier sections, argument strength serves as a conduit for
introducing completeness into the ELM-based theoretical framework of the study.
By demonstrating that completeness is directly related to argument strength, it is
established that completeness is indeed a central criterion. Argument strength of
the article was measured using four items, which were “convincing,” “well sup-
ported,” “persuasive,” and “contains strong arguments.” When subjected to princi-
pal axis factor analysis with promax rotation, the four items representing article
argument strength formed a single factor. The factor loading ranged from .53 to
95, and the factor explained 74.34% of the sample variance. The Eigenvalue of
the single factor was 2.98. The aggregated scale had a high reliability, with a
Cronbach’s alpha of .87.

To check the completeness manipulation, one-way ANOVA was conducted
with the completeness measure being the dependent variable. The completeness
manipulation (complete, jargon, and incomplete) served as the independent vari-
able. Subsequently, post-hoc tests were conducted using Bonferroni method. The
complete version of the article was evaluated as being significantly more com-
plete than the jargon and incomplete versions. Respondents assigned a signifi-
cantly, (2, 241) =76.92, p < .001, % = .39, higher mean to the complete version (M
=5.04, SD = .79) than the incomplete (M = 3.48, SD = .99) and jargon (M = 3.60, SD
= .87) versions. The post-hoc Bonferroni test further revealed that there was a
clearly significant difference in completeness scores between the jargon and com-
plete versions (mean difference = 1.43, p <.001) and between the incomplete and
complete versions (mean difference = 1.55, p<.001). However, the completeness
scores did not significantly differ between the jargon and incomplete versions.

The pilot studies and pretests had shown support for the completeness-argu-
ment strength link. To further ascertain the proposed relationship between com-
pleteness and argument strength, I conducted a one-way ANOVA. Argument strength
formed the dependent variable while completeness formed the independent vari-
able. The complete version was significantly stronger, H(2, 242) = 123.97, p < .001,
¥* = .51, in argument quality (M = 5.55, SD = .91) than the jargon (M = 3.39, SD =
1.12) and incomplete (M = 3.16, SD = 1.15) versions. Post-hoc Bonferroni tests
showed significant difference in argument strength between the complete and
jargon (mean difference = 2.16, p < .001) versions and between the incomplete
and complete (mean difference = 2.39, p < .001) versions. No significant differ-
ence was observed between the jargon and incomplete versions. As expected,
completeness was highly correlated with argument quality ( = .80, p < .00D).

Measurement of Source Credibility. The pilot studies revealed five items to
measure article source credibility. These items were “trustworthy,” “credible,” “be-
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lievable,” “qualified,” and “expert.” These five items measuring the credibility of
the source(s) of information used in the article were factor analyzed using princi-
pal axis analysis with promax rotation. Only factors with Eigenvalues greater than
1.0 were accepted. The items generated a single factor that explained 69% of the
variance in the sample. The Eigenvalue was 3.45 and the factor loadings ranged
from .35 to .93, and the Cronbach’s alpha of aggregated scale was .86.

Measurement of Website Credibility. The five items intended to measure Website
credibility were “trustworthy,” “believable,” “credible,” “qualified,” and “expert.”
When subjected to a principal axis factor analysis with promax rotation, the items
produced a single factor. The factor loadings ranged from .78 to .92 and the
Eigenvalue was 3.61; 72.32% of the variance was explained by the factor and the
aggregated scale had a high reliability (Cronbach’s alpha = .90).

Results

Source Credibility

To answer the question of whether information completeness and/or Web use
motivation affected source credibility evaluation, we conducted an analysis of
variance. The results indicate that there was no interaction effect of web use
motivation and completeness on evaluations of source credibility. However, direct
effects of completeness and Web use motivation on source credibility were ob-
served. Sources of information in the versions with more complete information (M
= 5.07, $D = .977) were judged to be more credible than the sources in the
incomplete, jargon-based (M = 4.16, SD = 1.11) and incomplete, nonjargon (M =
4.34, SD = 1.17) versions, F(2, 236) = 15.940, p < .001. The partial eta-squared (n?)
for the effect of completeness was .12, suggesting a medium effect size (/) of .37
(Cohen, 1977). Post-hoc analysis using the Bonferroni method revealed significant
differences in source credibility evaluations between the complete and incom-
plete versions (mean difference = .73, p <.001) and between complete and jargon
versions (mean difference = .91, p < .001). In agreement with the nomological
network, no significant difference in credibility evaluation were found between
the jargon and incomplete versions. Also, surfers (M = 4.34, SD = 1.08) had a signi-
ficantly lower likelihood to judge the sources of information as more credible than
the searchers (M = 4.69, SD = 1.21), K1, 236) = 5.98, p < .05, n* = .03.

Website Credibility

Website credibility lies at the crux of multiple Web-based evaluation efforts. Are
evaluations of website credibility affected by the interaction between complete-
ness and Web use motivation? To answer this question, I conducted an analysis of
variance. The results indicate an interaction effect of Web use motivation and
completeness on evaluations of website credibility, F (2, 236) = 15.940, p < .001, n?
= .03, with an effect size () of .18 (Cohen, 1977). Additional ANOVAs were con-
ducted within the surfing and searching situations to further interpret the interac-
tion effect (see Figure 1). Surfers evaluated the website with the complete version
(M =5.48, SD = 1.05) to be significantly more credible than the jargon (M = 3.74,
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Figure 1. Interaction between Web use motivation and information completeness in the con-
text of website credibility.

SD = .97) and incomplete versions (M = 4.06, SD = .97), F(2, 117) = 34.81, p < .001;
similarly, searchers perceived the website with the complete version (M = 4.77, SD
= 1.19) of the target article to be more complete than the jargon (M = 3.88, SD =
1.12) and incomplete (M = 3.85, SD = 1.27) versions. However, the effect size in
the surfing condition (n? = .37) was significantly greater than that under searching
m? = .11).

Separate post-hoc Bonferroni tests were conducted to compare the effects of
the different versions of completeness for the surfing and searching situations.
Under the surfing condition, the test showed that there was significant difference
between the complete and incomplete versions (mean difference = 1.42, p <.001)
and between the complete and jargon versions (mean difference = 1.74, p < .001).
No significant difference was observed between the incomplete and jargon ver-
sions. Under the searching condition, although significant differences were ob-
served between the complete and jargon versions (mean difference = .89, p <.01)
and the complete and incomplete versions (mean difference = .92, p < .01), no
significant difference was observed between the jargon and incomplete versions.

In addition, the website credibility scores of surfers and searchers were com-
pared for the complete, jargon, and incomplete versions. The results of the ANOVAs
revealed that, although surfers (M = 5.48, SD = 1.05) were significantly more likely
to form positive website credibility assessments of the complete version as com-
pared to searchers (M = 4.77, SD = 1.19), F(1, 78) = 8.02, p < .01, n* = .09, no
significant differences were observed between surfers (M = 3.74, SD = .97) and
searchers (M = 3.88, SD = 1.12) for the jargon version. Also, searchers (M = 4.05,
SD = .97) and surfers (M = 3.85, SD = 1.27) did not differ in their credibility
assessments of the incomplete version. Therefore, the interaction between Web
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use motivation and information completeness originated in the difference in website
credibility evaluations of surfers and searchers for complete information and the
lack of difference between the two user groups under conditions of exposure to
jargon and incomplete information.

Discussion

The research questions sought to understand whether information completeness
had an impact on the way consumers evaluated source and website credibility. At
the level of source credibility judgments, strong main effects of completeness and
Web use motivation were observed. Supporting the nomological network, it was
found that the source of the e-health information was judged to be more credible
when the information was complete as compared to instances when the informa-
tion was incomplete. The presence of scientific jargons in the incomplete version
did not have an impact on the consumer’s assessment of source credibility, sug-
gesting that the receivers of information indeed paid attention to the message
content, making sure that the relevant elements of the message were present. This
assessment of completeness, in turn, impacted the consumer’s evaluation of the
source. Receivers used their evaluations of the message generated by a particular
source to attribute a certain level of credibility to the source. In other words, the
research findings suggest that the receivers of messages make inferences about
the characteristics of the source based on the nature of the message, implying a
complex web of intertwined relationships between source and content character-
istics; what a source says actually impacts how believable he or she is. This paper
points out that source perceptions are enmeshed with assessments of message
characteristics and are not simply limited to heuristic cues such as qualifications or
association with the federal government or a university.

In the realm of development of e-health applications, the research findings
suggest that it is critical for providers of health information, ranging from doctors
to health organizations (medical universities, Centers for Disease Control and Pre-
vention, etc.), to provide complete information. The credibility of the individual
or organization providing the information is threatened when the information in
an online environment is not complete. Loss in the credibility of the source, in
turn, is likely to impact future consumer evaluations of the source (individual or
organization) as a health information provider. It would be particularly relevant to
explore the effects of a negative perception on future uses of services provided by
the source. For instance, to what extent would the incomplete information pro-
vided by a doctor impact the credibility of the doctor and subsequently impact
consumer usage of her or his services? This is a critical problem for future con-
sumer decision-making in an online context. E-health information providers need
to make sure that the information they are providing to the audience is indeed
complete, and they need to check the completeness of each article offered on
different platforms. In providing information about research results, prevention
methods, and the like, health information sources need to ensure that the mes-
sage is complete.
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It is also worth emphasizing that the effect of completeness was evident across
both surfing and searching situations. This is because both surfers and searchers
scrutinized the message thoroughly and used the completeness cue to evaluate
the credibility of the sources of information in the target article. The health context
of the information perhaps sensitized consumers to evaluation of quality across
both surfing and searching situations.

Judgments of credibility of the website demonstrated interaction effects be-
tween Web use motivation and completeness. The effect of completeness on website
credibility judgments was stronger under surfing than under searching, suggesting
a dual-processing effect in the context of website credibility. This may be ex-
plained by the notion that the more involved searcher who scrutinizes the mes-
sage more thoroughly evaluates the website with complete information to be less
credible than does the less involved surfer. The completeness of the one article
(target article) presented to the searcher was not sufficient to drive a tremendous
increase in Web credibility judgments. The website is a repository of information,
and hence, is more removed from the sources embedded in any particular article
presented to the receiver. Perhaps, the searcher is unlikely to make inferences
about the credibility of the website based on the completeness of an article pre-
sented on it because he or she needs a larger body of evidence and the continuity
of positive experiences to make Web credibility judgments. The findings in the
domain of Web credibility suggest that the amount and type of information input
that affects website credibility judgments vary for surfers and searchers.

This article makes several important contributions to current understandings of
communicative practices on the Internet. First and foremost, it introduces com-
pleteness as a vehicle for constructing strong arguments. The finding that the
complete message is evaluated to be of greater strength than the incomplete mes-
sages indeed demonstrates that manipulating the completeness of a message is
one way to increase its argument strength. Future research should explore other
criteria from the library and information sciences literature in operationalizing a
strong argument. Second, the research presented here provides a valid and reli-
able measure of completeness that may be used in future work. Third, this work
demonstrates the importance of the message content in shaping consumer per-
ceptions of the credibility of the source; sources are evaluated on the quality of
what they say, not simply on heuristic cues. It provides useful insights into how
message characteristics influence perceptions of the sources, building further sup-
port for the notion of intrinsic credibility posited by Benoit (1991).

Limitations

This study suffers from some critical limitations. First, one of the important criti-
cisms of any experimental research is that it introduces a certain degree of artifici-
ality into the study. Second, the manipulation of involvement was achieved by
asking the respondents to role-play. The efficiency of role-play may be ques-
tioned by critics because of the degree of artificiality it might create. Third, using
students for the study, it may be argued, does not reflect the real-life situation of
health information search although approximately 77% of the students sampled in
this study had used the Internet to obtain health information.
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Directions for Future Research

Given the highly involved nature of the Internet as a medium, it is worth examin-
ing how the characteristics of the medium interact with the situation (such as low
or high involvement) of the consumer. Also an interesting question to explore is
whether truly low levels of involvement exist in the Internet scenario. Under what
scenarios do such extremely low levels of involvement exist and do they lead to
peripheral processing? Attempts may be made to study and compare involvement
across media. For instance, how do involvement levels in television compare
with involvement levels on the Internet? Finally, future research needs to
examine the differences between surfing and searching in other topical areas
beyond the realm of health. For instance, do surfers and searchers make
similar completeness-based assessments in the context of sports information
or entertainment information?

References

Benoit, W. L., & Strathman, A. (2004). Source credibility and the elaboration likelihood model. In R.
Glass & J. Seiter (Eds.), Readings in persuasion, social influence, and compliance gaining (pp. 95—
111). Boston: Pearson.

Benoit, W. L. (1991). A cognitive response analysis of source credibility. In B. Dervin & M. J. Voigt
(Eds.), Progress in communication sciences (Vol. X, pp. 1-19). Norwood, NJ: Ablex.

Carmel, E., Crawford, S., & Chen, H. (1992). Browsing in hypertext: A cognitive study. IEEE Transac-
tions on Systems, Man and Cybernetics, 22, 865-884.

Chaiken, S., & Maheswaran, D. (1994). Heuristic processing can bias systematic processing: Effects of
source credibility, argument ambiguity, and task importance on attitude judgment. Journal of Person-
ality and Social Psychology, 66, 460-473.

Chebat, J-C., Filiatrault, P., Larouche, M., & Watson, C. (1988). Compensatory effects of cognitive
characteristics of the source, the message, and the receiver upon attitude change. Journal of Psychol-
ogy, 122, 609-621.

Chen, H., Houston, A. L., Sewell, R. R., & Schatz, B. R. (1998). Internet browsing and searching: User
evaluations of category map and concept space techniques. Journal of the American Society for
Information Science, 49, 582—603.

Cline, R. J. W., & Haynes, K. M. (2001). Consumer health information seeking on the Internet: The state
of the art. Health Education Research, 16, 671-692.

Cohen, J. (1977). Statistical power analysis for the bebavioral sciences. New York: Academic Press.

Dutta, M. (2001). The impact of Internet information completeness: The moderating role of Web use
motivation. Unpublished doctoral dissertation, University of Minnesota.

Dutta-Bergman, M. (2003a). Health communication on the web: The role of web use motivation and
information completeness. Communication Monographs, 70, 264-274.

Dutta-Bergman, M. (2003b). Trusted online sources of health information: Differences in demograph-
ics, health beliefs, and health orientation. Journal of Medical Interest Research, 5, e21. Retrieved
March 2, 2004, from http://www.jmir.org/2003/3/e21

Eagly, A. H., & Chaiken, S. (1993). The psychology of attitudes. New York: Harcourt Brace Jovanovich.

Eysenbach, G., Powell, J., Kuss, O., & Sa, E. (2002). Empirical studies assessing the quality of health
information for consumers on the World Wide Web. Journal of American Medical Association, 287,
2691-2700.

208



Completeness, Web Use Motivation, and Credibility

Fogg, B. J., Sooho, C., Marable, L., Stanford, J., & Tauber, E. R. (2002). How do people evaluate a
website’s credibility? Results from a large study. URL: http://www.webcredibility.org [accessed 2002
November 9]

Harris, R. (1997). Evaluating Internet research sources. Southern California College. Retrieved July 1,
2998, from http://www.sccu.edu/faculty/R_Harris/evalu8it.htm

Hibbard, J. L., & Weeks, E. C. (1987). Consumerism in health care: Prevalence and predictors. Medical
Care, 25, 1019-1032.

Johnson, H. H., & Scileppi, J. A. (1969). Effects of ego-involvement conditions on attitude change to
high and low communicators. Journal of Personality and Social Psychology, 13, 31-36.

Korpan, C. A, Bisanz, G. L., Bisanz, J., & Henderson, J. (1997). Assessing literacy in science: Evaluation
of scientific news briefs. Science Education, 81, 515-532.

Li, H., & Bukovac, J. (1999). Cognitive impact of banner ad characteristics: An experimental study.
Journalism and Mass Communication Quarterly, 76, 341-353.

Mish, F. C. (Ed.). (1995). Merriam Webster’s collegiate dictionary. Springfield, MA: Merriam-Webster.

Marchionini, G. (1987). An invitation to browse: Designing full text systems for novice users. Cana-
dian Journal of Information Science, 12(3), 69-79.

Marchionini, G., & Shneiderman, B. (1988). Finding facts vs. browsing knowledge in hypertext sys-
tems. [EEE Computer, 21(3), 70-79.

Mongeau, P. A., & Stiff, J. B. (1993). Specifying causal relationships in the elaboration likelihood
model. Communication Theory, 3, 65-72.

Murphy, J. (1998). What makes people click? An analysis of Web page navigation. Unpublished doctoral
dissertation, Florida State University.

OKeefe, D. J. (2002). Persuasion: Theory and research (2nd ed.).Newbury Park, CA: Sage.

Petty, R. E., & Cacioppo, J. T. (1990). Involvement and persuasion: Tradition versus integration. Psy-
chological Bulletin, 107, 367-374.

Petty, R. E., & Cacioppo, J. T. (1986). Communication and persuasion: Central and peripheral routes
to attitude change. New York: Springer-Verlag.

Petty, R. E., Cacioppo, J. T., & Schumann, D. T. (1983). Central and peripheral routes to advertising
effectiveness: The moderating effect of involvement. Journal of Consumer Research, 10, 135-146.

Pingree, S., Hawkins, R. P, Yun, G. W., Park, S., & Serlin, R. (2000, August). Consumers’ use of science
content and site address to evaluate Web bealth stories. Paper presented at the annual conference of
the Association for Education in Journalism and Mass Communication, Phoenix, AZ.

Reinard, J. C. (1988). The empirical study of the persuasion effects of evidence: The status after fifty
years of research. Human Communication Research, 15, 3-59.

Stiff, J. B. (1986). Cognitive processing of persuasive message cues: A meta-analytic review of the
effects of supporting information on attitudes. Communication Monographs, 53, 75-89.

Toulmin, S. (1958). The uses of argument. Cambridge, UK: Cambridge University Press.

269



