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Abstract

Beginning in July 2005, several major medical journals, including the Journal of Medical Internet Research, will only consider
trials for publication that have been registered in a trial registry before they started. This is to reduce publication bias and to
prevent selective reporting of positive outcomes. As existing clinical trial registers seem to be unsuitable or suboptimal for eHealth
studies, a free International eHealth Study Registry (IESR) has been set up, allowing registration of trials (including non-randomized
studies) in the field of health informatics and assigning an International eHealth Study Number (IESN). The IESR should meet
the requirements of journal editors for a-priori registration of a study. We hope IESR will become the preferred choice for
registration of eHealth studies and, as an secondary benefit, will become an international repository of ongoing eHealth projects,
thereby enhancing global collaboration and reducing duplication of effort.

(J Med Internet Res 2004;6(3):e35)   doi:10.2196/jmir.6.3.e35
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Compulsory Registration of Studies as
Requirement for Publication

This month some of the world's leading medical journals under
the umbrella of the International Committee of Medical Journal
Editors (ICMJE) made an important and far-reaching
announcement: they will not publish trials in the future unless
they have been registered before they started [1]. To be
considered for publication in these journals, trials that begin
enrollment of patients after July 1, 2005 must register in a trials
registry at or before the onset of enrollment. For trials that begin
enrolment before this date, the journals will require registration
by September 13, 2005. (See multimedia appendix for the
ICMJE statement). With this measure, editors of journals hope
to effect widespread registration of trials to counter selective
reporting and publication bias. JMIR will join this initiative and

will (after July 1, 2005) publish only randomized trials or cohort
studies which have been registered before starting enrollment.
JMIR has also created a registry for eHealth studies and urges
all eHealth researchers to register their planned or ongoing
projects, regardless of whether they intend to submit them to
this or other journals.

The mandatory registration of clinical trials has been demanded
for almost 20 years and is overdue [2-4]. The new requirement
from many of the world's leading journals is a breakthrough for
ensuring the quality of clinical research. It is long known that
negative trials are less likely to be published than positive trials
[4], and that this leads to a problem called “publication bias”,
with somebody just appraising the published literature coming
to a more positive conclusion about the effectiveness of an
intervention than somebody who would be aware of all trial
results. Although widespread use of trial registers will not
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prevent negative trials from remaining unpublished, it will at
least help systematic reviewers identify unpublished trials and
will improve the quality of published study reports. While the
Internet has already been a very useful tool helping systematic
reviewers discover ongoing and planned research, this has
required tedious “detective work” for systematic reviewers to
find clues on the homepages of researchers and funding agencies
[5]. With Web-based trial registers, investigators will now leave
digital trails on the Internet so that knowledge synthesis
researchers can contact the investigators for further information.
Furthermore – and perhaps even more importantly – registration
of key data such as the primary outcome measures and trial
duration before the trial starts may prevent post hoc “data
dredging” (fishing for significance) or selective reporting.

A recent high-profile case of alleged selective reporting was
the drug company- sponsored CLASS trial, which compared
gastrointestinal toxicity of Celecoxib against other nonsteroidal
anti-inflammatory drugs (NSAIDs) [6]. Investigators were
accused of intentionally misleading readers by reporting only
the more favourable 6-month outcomes for a trial that lasted 12
months – a fact that was not reported in the final publication
[7,8]. According to critics of the publication, most of the ulcer
complications occurred in the second half of the study period,
and if 12-month outcome data had been compared, some of the
drug's apparent safety advantage would have been diminished.
The investigators deny any wrongdoing and said that the
reported data “best reflected the comparisons they were trying
to make [9].”

The prevalence of cases where pharmaceutical companies try
to intentionally mislead peer reviewers and the public is
unknown. However, investigator-driven, well-intentioned
selective reporting is likely to be widespread. In an attempt to
make their manuscripts more interesting and to increase their
chances of acceptance by journals, investigators almost routinely
highlight the positive findings and sometimes do not mention
the negative outcomes. Not reporting all the negative findings
is, of course, is a problem, as it conceals the fact that the positive
result could be spurious finding: If investigators make 20
different comparisons (eg, measure 5 outcomes on 4 different
points in time) at least one will be statistically significant on a
5% level by chance alone. If investigators report only this one
“positive” comparison, without mentioning that they made 19
other comparisons which were all negative, the reader is misled.
In one recent analysis, where the protocols of studies submitted
to an institutional review board were systematically compared
against publications of these studies, 62% of at least primary
outcome was changed, introduced, or omitted. On average 50%
of efficacy and 65% of harm outcomes per trial were
incompletely reported; and statistically significant outcomes
were more likely to be reported than non-significant results
[10]. In health informatics, where researchers often do
exploratory studies by measuring multiple outcomes, selective
reporting is likely to be highly prevalent.

The Case for an eHealth Study Registry

Although the ICMJE initiative is exciting and is to be welcomed,
those primarily interested in the evaluation of non-drug

interventions (such as eHealth interventions) are left confused.
The signatories of the ICMJE editorial define a clinical trial as
“any research project that prospectively assigns human subjects
to intervention or comparison groups to study the
cause-and-effect relationship between a medical intervention
and a health outcome.” Despite this seemingly broad definition,
the ICMJE initiative and the surrounding discussion are focused
on drug trials. This focus is demonstrated by the ICMJE's
endorsement of clinicaltrials.gov as the preferred registry
[11,12]. As others have pointed out [13], clinicaltrials.gov offers
registration only to "(US) federal agencies sponsoring the
clinical research studies (both interventional and observational
trials), private sponsors that have submitted an Investigational
New Drug Application (IND) to the Food and Drug
Administration (FDA), such as pharmaceutical companies, and
organizations representingIND sponsors.” Not only is the
clinicaltrials.gov registry restricted to US-funded trials, it
practically excludes most eHealth and health informatics trials,
if they do not study regulated interventions such as drugs or
medical devices.

Secondly, eHealth and medical informatics studies often look
at more effective services, health services utilization or other
variables related to the health care system as endpoints. It is
uncertain whether such studies are covered by the definition of
the ICMJE which focuses on “health outcomes”. To be on the
safe side, and also to ensure eligibility for publication in JMIR,
the British Medical Journal (BMJ) or other journals, we
recommend that all researchers prospectively register their
studies in a registry – but which one?

Although there are commercial trial registers available which
provide alternatives to clinicaltrials.gov, these are not always
the best choice for eHealth trials. One register, Current
Controlled Trials (CCT), assigns, for a fee of about $150, an
International Standard Randomized Controlled Trial Number
(ISRCTN). This trial register does not meet the ICMJE
requirements because it is private and for-profit and lacks
backing by a public institution such as a university. Also, it does
not meet some eHealth research community requirements, such
as a health informatics-specific thesaurus to index the trials.
Furthermore, the scope of CCT is “a clinical study in which
two (or more) forms of care are compared, and in which the
participants are allocated to one of the forms of care in the study,
in an unbiased way, by using the play of chance.” Thus, this
register focuses on “clinical care” (does this include home care?)
and is restricted to randomized studies, while we think that other
types of studies, which may be equally or more suitable in our
field, should also be registered [14].

The International eHealth Study Registry (IESR)
To meet the requirements of the eHealth and medical informatics
community, we have set up an eHealth study registry on the
JMIR site, which should meet the requirements of most journals.
Our non-profit International eHealth Study Registry (IESR)
will assign a International eHealth Study Number (IESN) to
each submitted study. We hope IESR will become the preferred
choice for registration of eHealth studies and, as an secondary
benefit, will become an international repository of ongoing
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eHealth projects, thereby enhancing global collaboration and
reducing duplication of effort.

Does it make sense to create yet another registry? Yes, because
it is unlikely that only a single endorsed trial register will serve
for all trials in the world. It is more likely (and this is partly a
current reality) that multiple domain-, funder- or
country-specific registers will exist. All will be accessible on
the Internet and made interoperable and cross-searchable
forming a large “Meta-Register”. In the end it will not matter
where a trial or research project has been physically registered.
This is similar to the Santa Fe Open Archives standards in Open
Access publishing that enable harvesters to search across
different archives. With this in mind, it seems important to add
the criterion “interoperability” to the list of trial register
requirements, which is neither mentioned by the ICMJE [1] nor
the BMJ [13].

In addition to developing an eHealth study-specific thesaurus
and indexing system based on registry submissions, other
innovations distinguish IESR from generic registries such as
clinicaltrials.gov or CCT. For example, we will provide a
“results” field in the database, making it easy for registrants of
the eHealth research to report their results in a very short form
or to link to subsequent publications. In addition, the register
will have a one-click “submit for publication” button to submit
the protocol with the short results for publication to JMIR. The
report will then be peer reviewed and can be published as a
short report or letter to the editor, so that it can be indexed in
bibliographic databases such as Medline. The rationale for this
feature is that health informatics is an area in which a significant
proportion of research regarding, for example, introduction of
information technology in hospitals or provision of eHealth
gadgets to consumers remains unpublished [11]. In many cases
authors never write up research because of lack of time or
motivation, and this “one-click-submit-for-publication” feature
may encourage authors to publish their findings at least as a
short report.

Scope of the IESR
It is important to understand that the scope of the registry is
wider than registration of eHealth studies intended for
publication in JMIR. We hope that the registry becomes a
database of planned and ongoing research where all studies
related to information and communication technologies (ICT)
in health are submitted, regardless of where authors plan to
submit the results for publication. We define an eHealth study
as any type of empirical research, evaluation and development
activity studying the effect of ICT interventions in a health or
health services context. ICT includes Internet and Intranet
applications, studies of Web-based interventions, telehealth,
telemedicine, clinical informatics applications (Hospital
Information Systems, decision support) and consumer health
informatics. Apart from RCTs we expect also other types of

longitudinal studies or even cross-sectional and qualitative
studies to be submitted and registered.

We recommend registering only concrete projects (ie, those
which have already secured funding or are about to be started)
as opposed to mere ideas. As described in a separate editorial
[16], we are also offering peer review and publication of
complete protocols in JMIR, but registration of the study in the
IESR and publication of the protocol are separate processes and
take place independently of each other.

Registration Process
The registry (which is non-profit and hosted at the Centre for
Global eHealth Innovation in Toronto, Canada) is a database
which allows investigators (or their proxies, such as research
associates or funding agencies) to publish their research protocol
in an abbreviated format. The content will be reviewed by a
registry editor, and the principal investigator [PI]) will be
contacted to confirm the details of the study. Entries will not
be copyedited or peer reviewed. The primary purpose is to
disclose the important information from the protocol such as
study question and endpoints to be measured prior to starting
the trial. However, investigators can also add other information
such as the profile of a desired collaborator.

The system will assign an unique International eHealth Study
Number (IESR). The registry meets the criteria of journals such
as JMIR or the British Medical Journal (BMJ). As
clinicaltrials.gov does not accept non-US funded trials, it is
anticipated that the signatories of the ICMJE editorial will also
accept studies with protocols published in the IESR to meet
their requirement of advance registration before a study can be
published.

Investigators will be able (and will be encouraged) to
continuously update their entries, with older versions being kept
on file and retrievable for archival purposes.

The IESR database is designed to be complementary to other
registries such as clinicaltrials.gov, not competitive. IESN will
primarily contain studies that are not eligible for registration
on clinicaltrials.gov. There will also be cross-links if a trial is
also entered in other trial registers.

The Goal: “Openness” and Excellence in
eHealth Research

A natural synergy exists between an Open Access eHealth
journal and a trial registry; both journal and registry share the
common vision of enhancing access to research information
and promoting “openness” of research processes and results. In
combination with JMIR's new feature of offering peer review
of research protocols [16], we hope that these will be important
steps in our quest to improve the quality of eHealth research
and to generate and disseminate high-quality evidence in the
field.
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Appendix 1

Clinical Trial Registration: A Statement from the International Committee of Medical Journal Editors
[PDF file, 40 KB - jmir_v6i3e35_app1.pdf ]
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Abstract

Peer-review and publication of research protocols offer several advantages to all parties involved. Among these are the following
opportunities for authors: external expert opinion on the methods, demonstration to funding agencies of prior expert review of
the protocol, proof of priority of ideas and methods, and solicitation of potential collaborators. We think that review and publication
of protocols is an important role for Open Access journals. Because of their electronic form, openness for readers, and author-pays
business model, they are better suited than traditional journals to ensure the sustainability and quality of protocol reviews and
publications. In this editorial, we describe the workflow for investigators in eHealth research, from protocol submission to a
funding agency, to protocol review and (optionally) publication at JMIR, to registration of trials at the International eHealth Study
Registry (IESR), and to publication of the report. One innovation at JMIR is that protocol peer reviewers will be paid a honorarium,
which will be drawn partly from a new submission fee for protocol reviews. Separating the article processing fee into a submission
and a publishing fee will allow authors to opt for “peer-review only” (without subsequent publication) at reduced costs, if they
wish to await a funding decision or for other reasons decide not to make the protocol public.

(J Med Internet Res 2004;6(3):e37)   doi:10.2196/jmir.6.3.e37
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It has long been advocated that journals take on a more active
role in the “primary prevention” of poor research not only by
peer reviewing final reports but by becoming involved earlier
in the process through reviewing research protocols [1-3]. Even
though some protocols are reviewed at a funding agency, it is
also a fact that many projects (in particular smaller projects in
eHealth) are never subjected to this scrutiny. Even if projects
receive funding agency assessment, researchers and society may
still benefit from a prior peer review and possible subsequent
Medline-indexed publication. The arguments for doing so
include the following [1]:

• highlighting good-quality studies at an early stage
• contribution to a register of selected trials, to reduce

publication bias against negative (neutral) or inconvenient
findings

• promotion of recruitment of cooperating centres and trial
participants

• helping researchers in funding applications
• prevention of poor research
• prevention of data dredging by documentation of intended

analyses
• establishment of priority of an important idea

In addition, the current development of journal editors asking
for trial registration prior to enrollment of participants [4] places
a renewed emphasis on the quality of the research protocol.
Research protocols will undergo more scrutiny in the future [5]
as peer reviewers of trial reports, having access to some key
points from the protocol through the trial registry entry, will be
able to read the submitted paper in the context of what had been
proposed originally.

J Med Internet Res 2004 | vol. 6 | iss. 3 |e37 | p.8http://www.jmir.org/2004/3/e37/
(page number not for citation purposes)

EysenbachJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

mailto:geysenba@uhnres.utoronto.ca
http://dx.doi.org/10.2196/jmir.6.3.e37
http://www.w3.org/Style/XSL
http://www.renderx.com/


JMIR now also encourages submissions of protocols for peer
review and (optionally) subsequent publication. This, in
conjunction with its newly established study register, will
increase the possibility of other researchers (such as systematic

reviewers) finding negative and ongoing studies. It is also part
of a larger vision of making JMIR a one-stop-shopping site by
offering services for eHealth researchers at all stages of the
knowledge production and dissemination cycle.

Figure 1. Possible “workflow” from the conception of an eHealth study to its publication

The possible “workflow” from study conception to publication
is shown in the figure. Authors have the opportunity of
submitting a research protocol for peer review to JMIR (point
1 in figure) either before or after submitting it to the funding
agency. Peer review at JMIR will encompass suggestions for
improvement and an expert opinion on the value of the research
plan. Authors may either incorporate the suggested changes and
resubmit the revised version, or publish the unchanged protocol
alongside the peer-review report (2), or opt to refrain from
publication. In addition, authors are, under the new policy of
most medical journals, now required to register their studies.
This can be done at the new International eHealth Study Register
(IESR) located at JMIR [4]. The registry will assign a unique
IESN (International eHealth Study Number) to the study and
create a database entry summarizing some of the study
information, including links to the published protocol or
subsequent publications. After study completion, authors may
submit a full paper to JMIR (5) or other journals, or – if
time-constraints prevent authors from writing a full paper – at
least publish the database entry with a short comment on the
results as a letter or short report in JMIR [4].

Peer reviewers of protocols will be asked to use different
standards from those used for peer-reviewed articles. There will
be no “accept” or “decline” decision except in cases where the
protocol is off-topic (see journal scope) or is clearly ethically
or scientifically flawed. Reviewers are asked to comment on
the existence of potential flaws which might threaten the validity
of the research, to make suggestions for overcoming these flaws
if they exist, or to suggest minor improvements to the research
plan or the writing.

The peer review and optional publication of protocols will be
separate processes, in that the author may have the protocol
peer reviewed only and not proceed to publication. The option
of “peer review only” might be used by some investigators to
obtain peer-review input before submission to a funding body
while reserving disclosure of the research plan until after
funding. Others might prefer to publish in order to be able to
cite a fully peer-reviewed research protocol in a funding
proposal, while some might wish to use the publication option
after success of the funding applications in order to claim
priority of the research ideas outlined in the protocol.
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Peer review and publication of protocols will have a different
cost structure from regular article submissions to JMIR. For
normal research papers, authors' institutions or authors pay an
article processing fee (currently set at $750, payable at step 5
in the figure) only if the article is accepted for publication. The
fee covers costs incurred both at peer-review and at publication.
For protocol submissions only, JMIR is introducing a separated
fee. A $250 levy, payable upon submission, will cover the costs
of honoraria to peer reviewers, and a separate $500 fee will
cover the copyediting and typesetting costs of the optional
publication. JMIR needs to recover the costs of peer reviews of
protocols which are not published, while researchers might view
the submission fee as payment for value received in the peer
review.

To our knowledge, JMIR is the first Open Access journal taking
this critical step of levying a submission fee. To encourage the
sustainability and quality of Open Access journals, the Science
and Technology Committee of the House of Commons of the
United Kingdom has in fact recommended this step. In its Report
the Committee stresses, “The introduction of a submission fee
would be an important step towards ensuring the quality of

scientific publications and we strongly recommend that
author-pays publishers introduce this system [paragraph 174
and recommendation 67] [6].”

As peer reviewers may find review of protocols less appealing
than review of finished research, we will offer an honorarium
as a small incentive. This will help maintain the quality of
reviews and promote a quick turnaround time. Authors will
have the opportunity to nominate specific reviewers whom we
will approach first, but we reserve the right to replace them if
they decline or seem unsuitable.

This model is an experiment, but we think it is viable. Protocol
review and publication may become an important role for Open
Access journals. Clear advantages flow to all parties in the
process. Authors obtain external expert opinions on their
methods and are able to show funding agencies reviewed
protocols. They are also able to document priority of ideas and
methods and to solicit potential collaborators. Open Access
journals because of their electronic form, openness for readers
and author-pays business model are better suited than traditional
journals to provide the sustainability and quality of protocol
review and publication.
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This issue contains two interesting papers on Web survey
methodology, which reach different conclusions about the
potential of Web surveys. Particular attention is directed to
relative response rates. A high response rate is commonly taken
as an indicator of survey validity.

Leece et al used systematic sampling to assign one half of a list
of orthopedic surgeons to a Web survey and the other half to a
mail survey [1]. They observed that the Web survey produced
a significantly lower response rate than the mail survey, and
cautioned, “Researchers should not assume that the widespread
availability and potential ease of Internet-based surveys will
translate into higher response rates.” In contrast, Ritter et al,
who recruited participants from the Internet and randomly
assigned them either to a mail survey or to a Web survey,
observed different results [2]. They found that participation was
at least as good as if not better among the Web survey group
than among those receiving questionnaires by mail. In addition
the investigators found that the responses to 16 health-related
questions did not differ significantly between the two study
groups.

The different findings can be explained by the respective
recruiting strategies. Ritter et al recruited participants over the
Internet. Clearly, respondents recruited on the Web are more
likely to respond to a Web survey than the general population.
The finding is nonetheless interesting because it is not obvious
that the response rate to a Web survey would be higher than to
a mail survey even among Internet-savvy respondents. A Web
survey typically achieves a higher response rate when
respondents are contacted by e-mail rather than by mail [3].
Analogously, a mail survey typically achieves a higher response
rate when respondents are contacted by mail rather than by
e-mail. It is possible that recruiting respondents on the Web
also reduces the response rate of a mail survey because the
recruiting mode is different from the response mode.

Both Ritter et al and Leece et al survey special rather than
general populations [1,2]. Ritter et al recruit respondents from
the Internet [2]. Leece et al have a master list of orthopedic
surgeons [1]. They also have e-mail addresses for 79% (all but

45 respondents) of the respondents in the Web survey arm. A
much greater challenge would be to conduct a Web survey of
a general population for which no master list of e-mail addresses
is readily available. One approach, contacting respondents by
mail and encouraging response by Web with a mail fallback
option, is discussed in Schonlau et al [4]. This approach is not
very practical because the second response mode requires
additional resources and slows the survey down.

Ritter et al's survey and most Web surveys are conducted with
convenience samples rather than with random samples [2]. In
a convenience sample participants are selected, in part or in
whole, at the convenience of the researcher. In a random sample
the researcher ensures that each member of that population has
a known probability (for example, equal probability) of being
selected. For example, a sample of respondents recruited from
newsgroup postings is a convenience sample for most
populations of interest. Eysenbach and Wyatt note, “In 'open'
web-based surveys, selection bias occurs … through
self-selection of participants, …” [5]. Such selection bias implies
a convenience sample because the probability of selection is
unknown.

Whether Web surveys will develop into mainstream survey
research tools depends on the possibility of drawing inferences
from convenience samples. Conventional survey sampling
wisdom holds that inferences cannot be drawn from convenience
samples, thereby negating their use—with the possible exception
of pilot studies. Still, convenience samples can be used to
conduct experiments within that sample. Ritter et al have shown
this with a nice properly-randomized experiment within a
convenience sample; whether the larger sample is representative
is secondary [2]. Ritter et al's finding would not hold for people
without access to the Internet [2]. Other experiments can be
conducted with a single convenience sample, including testing
of response order effects (in visual response modes the first
answer choice tends to be chosen more often) and of anchoring
effects (the answer choice may be affected by the context,
including what was asked in previous questions). Vignettes and
factorial experiments could be inserted in Web surveys based
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on convenience samples. These are exciting research
possibilities.

The possibility of drawing inferences from convenience samples
is a contentious issue among survey researchers. The excitement
needs to be tempered with rational skepticism.

Health service and biostatistical researchers have traditionally
drawn conclusions from observational studies. The purpose of
the ubiquitous “Table 1” of epidemiological cohort studies
which displays demographical and other information on both
experimental and control groups is to argue that experimental
and control groups are not different with respect to important
confounding variables, such as age and education. Therefore
observed risk or outcome differences between the groups are
indeed due to the exposure to the intervention (or treatment)
and not to observed confounding factors. In a randomized study,
the experimental design should “automatically” balance the
covariates. For example, it is unlikely that participants in the
exposed (intervention or treatment) group are significantly older
than in the non-exposed (control) group. In a non-randomized
study, such systematic differences are likely to occur due to
selection bias. If in a non-randomized study one can show that
the covariates are balanced, then there is little reason to distrust
regression results or other inferences based on observational
data.

Rubin's framework for causal inference goes further ensuring
that the covariates in Table 1 are balanced [6]. Propensity scores
are constructed from logistic regression on baseline variables
that are thought to capture the difference between Web

respondents and the general population. The propensity scores
can be used to construct subclasses in which covariates are
approximately balanced. One very important assumption is that
no important unobserved variables affect treatment assignment.
Rubin's approach is widely accepted.

Harris Interactive, a commercial Web survey company, has
adapted Rubin's approach for drawing inferences from Web
surveys [7]. Assignment to treatment or control corresponds to
“assignment” of a respondent to a random or a convenience
sample. Capturing the selection mechanism that distinguishes
a random sample from the convenience sample allows for
adjustment for it. While the selection approach of Harris
Interactive is theoretically sound, the challenge is to ask the
right questions to capture the difference between the online and
offline populations. I am involved in a study which explores
the feasibility of moving a portion of the Health and Retirement
Survey (HRS), a large-scale US panel survey, onto the Internet
in future survey waves. I have recently applied the propensity
scoring approach to the HRS with early encouraging results [8].

Will inferences drawn from convenience samples achieve the
rigor required by mainstream research? I am hopeful of this
possibility. In the past researchers have rejected the possibility
of drawing inferences from mail surveys because they were
self-administered. Currently mail surveys are certainly
considered “mainstream”. The possibility of inference based
on convenience samples is one of several exciting research
opportunities in Web survey research. Leece et al and Ritter et
al have stimulated us to further consideration of the expanding
research frontier [1,2].
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Abstract

Analogous to checklists of recommendations such as the CONSORT statement (for randomized trials), or the QUORUM statement
(for systematic reviews), which are designed to ensure the quality of reports in the medical literature, a checklist of recommendations
for authors is being presented by the Journal of Medical Internet Research (JMIR) in an effort to ensure complete descriptions
of Web-based surveys. Papers on Web-based surveys reported according to the CHERRIES statement will give readers a better
understanding of the sample (self-)selection and its possible differences from a “representative” sample. It is hoped that author
adherence to the checklist will increase the usefulness of such reports.

(J Med Internet Res 2004;6(3):e34)   doi:10.2196/jmir.6.3.e34

Introduction

The Internet is increasingly used for online surveys and
Web-based research. In this issue of the Journal of Medical
Internet Research we publish two methodological studies
exploring the characteristics of Web-based surveys compared
to mail-based surveys [1,2]. In previous issues we have
published Web-based research such as a survey among
physicians conducted on a Web site [3].

As explained in an accompanying editorial [4] as well as in a
previous review [5], such surveys can be subject to considerable
bias. In particular, bias can result from 1) the non-representative
nature of the Internet population and 2) the self-selection of
participants (volunteer effect). Often online surveys have a very
low response rate (if the number of visitors is used as
denominator). Thus, considerable debate ensues about the
validity of online surveys. The editor and peer reviewers of this
journal are frequently faced with the question of whether to
accept for publication studies reporting results from Web

surveys (or email surveys). There is no easy answer to this
question. Often it “just depends”. It depends on the reasons for
the survey in the first place, its execution, and the authors'
conclusions. Conclusions drawn from a convenience sample
are limited and need to be qualified in the discussion section of
a paper. On the other hand, we will not, as many other journals
do, routinely reject reports of Web surveys, even surveys with
very small response rates, which are typical of electronic
surveys, but decide on a case-by-case basis whether the
conclusions drawn from a Web survey are valid and useful for
readers. Web surveys may be of some use in generating
hypotheses which need to be confirmed in a more controlled
environment; or they may be used to pilot test a questionnaire
or to conduct a Web-based experiment. Statistical methods such
as propensity scores may be used to adjust results [4]. Again,
it all depends on why and how the survey was done.

Every biased sample is an unbiased sample of another target
population, and it is sometimes just a question of defining for
which subset of a population the conclusions drawn are assumed
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to be valid. For example, the polling results on the CNN Web
site are certainly highly biased and not representative for the
US population. But it is legitimate to assume that they are
“representative” for visitors to the CNN Web site who choose
to participate in the online survey.

This illustrates the critical importance of carefully describing
how and in what context the survey was done, and how the
sample, which chose to reply, is constituted and might differ
from a representative population-based sample. For example,
it is very important to describe the content and nature of the
Web site where the survey was posted in order to get an idea
of the people who filled in the questionnaire (ie, to characterize
the population of respondents). A survey on an anti-vaccination
Web site run by concerned parents will have a different visitor
structure than, for example, a vaccination clinic site. It is also
important to describe in sufficient detail exactly how the
questionnaire was administered. For example, was it mandatory
that every visitor who wanted to enter the Web site fill it in, or
were any other incentives offered? A mandatory survey is likely
to reduce a volunteer bias.

Analogous to checklists of recommendations such as the
CONSORT statement (for randomized trials), or the QUORUM
statement (for systematic reviews), which are designed to ensure
the quality of reports in the medical literature, a checklist of
recommendations for authors is being presented by JMIR in an
effort to ensure complete descriptions of e-survey methodology.
Papers reported according to the CHERRIES statement will
give peer reviewers and readers a better understanding of the
sample selection and its possible differences from a
“representative” sample.

The CHERRIES Checklist

We define an e-survey as an electronic questionnaire
administered on the Internet or an Intranet. Although many of

the CHERRIES items are also valid for surveys administered
via e-mail, the checklist focuses on Web-based surveys.

While most items on the checklist are self-explanatory, a few
comments about the “response rate” are in order. In traditional
surveys investigators usually report a response rate (number of
people presented with a questionnaire divided by the number
of people who completed the questionnaire) to allow some
estimation of the degree of representativeness and bias. Surveys
with response rates lower than 70% or so (an arbitrary cut-off
point!) are usually viewed with skepticism.

In online surveys, there is no single response rate. Rather, there
are multiple potential methods for calculating a response rate,
depending on what are chosen as the numerator and
denominator. As there is no standard methodology, we suggest
avoiding the term “response rate” and have defined how, at least
in this journal, response metrics such as, what we call, the view
rate, participation rate and completion rate should be calculated.

A common concern for online surveys is that a single user fills
in the same questionnaire multiple times. Some users like to go
back to the survey and experiment with the results of their
modified entries. Multiple methods are available to prevent this
or at least to minimize the chance of this happening (eg, cookies
or log-file/IP address analysis).

Investigators should also state whether the completion or internal
consistency of certain (or all) items was enforced using
Javascript (ie, displaying an alert before the questionnaire can
be submitted) or server-side techniques (ie, after submission
displaying the questionnaire and highlighting mandatory but
unanswered items or items answered inconsistently).

The hope is that the CHERRIES checklist provides a useful
starting point for investigators reporting results of Web surveys.
The editor and peer reviewers of this journal ask authors to
ensure that they report the methodology fully and according to
the CHERRIES checklist before submitting manuscripts.
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Table 1. Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

ExplanationChecklist ItemItem Category

Design

Describe target population, sample frame. Is the sample a convenience sample?
(In “open” surveys this is most likely.)

Describe survey design

IRB (Institutional Review
Board) approval and informed
consent process

Mention whether the study has been approved by an IRB.IRB approval

Describe the informed consent process. Where were the participants told the
length of time of the survey, which data were stored and where and for how
long, who the investigator was, and the purpose of the study?

Informed consent

If any personal information was collected or stored, describe what mechanisms
were used to protect unauthorized access.

Data protection

Development and pre-testing

State how the survey was developed, including whether the usability and technical
functionality of the electronic questionnaire had been tested before fielding the
questionnaire.

Development and testing

Recruitment process and descrip-
tion of the sample having access
to the questionnaire

An “open survey” is a survey open for each visitor of a site, while a closed survey
is only open to a sample which the investigator knows (password-protected
survey).

Open survey versus closed sur-
vey

Indicate whether or not the initial contact with the potential participants was
made on the Internet. (Investigators may also send out questionnaires by mail
and allow for Web-based data entry.)

Contact mode

How/where was the survey announced or advertised? Some examples are offline
media (newspapers), or online (mailing lists – If yes, which ones?) or banner

Advertising the survey

ads (Where were these banner ads posted and what did they look like?). It is
important to know the wording of the announcement as it will heavily influence
who chooses to participate. Ideally the survey announcement should be published
as an appendix.

Survey administration

State the type of e-survey (eg, one posted on a Web site, or one sent out through
e-mail). If it is an e-mail survey, were the responses entered manually into a
database, or was there an automatic method for capturing responses?

Web/E-mail

Describe the Web site (for mailing list/newsgroup) in which the survey was
posted. What is the Web site about, who is visiting it, what are visitors normally

Context

looking for? Discuss to what degree the content of the Web site could pre-select
the sample or influence the results. For example, a survey about vaccination on
a anti-immunization Web site will have different results from a Web survey
conducted on a government Web site

Was it a mandatory survey to be filled in by every visitor who wanted to enter
the Web site, or was it a voluntary survey?

Mandatory/voluntary

Were any incentives offered (eg, monetary, prizes, or non-monetary incentives
such as an offer to provide the survey results)?

Incentives

In what timeframe were the data collected?Time/Date

To prevent biases items can be randomized or alternated.Randomization of items or
questionnaires

Use adaptive questioning (certain items, or only conditionally displayed based
on responses to other items) to reduce number and complexity of the questions.

Adaptive questioning

What was the number of questionnaire items per page? The number of items is
an important factor for the completion rate.

Number of Items
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Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

ExplanationChecklist ItemItem Category

Over how many pages was the questionnaire distributed? The number of items
is an important factor for the completion rate.

Number of screens (pages)

It is technically possible to do consistency or completeness checks before the
questionnaire is submitted. Was this done, and if “yes”, how (usually
JAVAScript)? An alternative is to check for completeness after the questionnaire
has been submitted (and highlight mandatory items). If this has been done, it
should be reported. All items should provide a non-response option such as “not
applicable” or “rather not say”, and selection of one response option should be
enforced.

Completeness check

State whether respondents were able to review and change their answers (eg,
through a Back button or a Review step which displays a summary of the respons-
es and asks the respondents if they are correct).

Review step

Response rates

If you provide view rates or participation rates, you need to define how you de-
termined a unique visitor. There are different techniques available, based on IP
addresses or cookies or both.

Unique site visitor

Requires counting unique visitors to the first page of the survey, divided by the
number of unique site visitors (not page views!). It is not unusual to have view
rates of less than 0.1 % if the survey is voluntary.

View rate (Ratio of unique sur-
vey visitors/unique site visitors)

Count the unique number of people who filled in the first survey page (or agreed
to participate, for example by checking a checkbox), divided by visitors who
visit the first page of the survey (or the informed consents page, if present). This
can also be called “recruitment” rate.

Participation rate (Ratio of
unique visitors who agreed to
participate/unique first survey
page visitors)

The number of people submitting the last questionnaire page, divided by the
number of people who agreed to participate (or submitted the first survey page).
This is only relevant if there is a separate “informed consent” page or if the
survey goes over several pages. This is a measure for attrition. Note that “com-
pletion” can involve leaving questionnaire items blank. This is not a measure
for how completely questionnaires were filled in. (If you need a measure for
this, use the word “completeness rate”.)

Completion rate (Ratio of users
who finished the survey/users
who agreed to participate)

Preventing multiple entries from
the same individual

Indicate whether cookies were used to assign a unique user identifier to each
client computer. If so, mention the page on which the cookie was set and read,
and how long the cookie was valid. Were duplicate entries avoided by preventing
users access to the survey twice; or were duplicate database entries having the
same user ID eliminated before analysis? In the latter case, which entries were
kept for analysis (eg, the first entry or the most recent)?

Cookies used

Indicate whether the IP address of the client computer was used to identify po-
tential duplicate entries from the same user. If so, mention the period of time
for which no two entries from the same IP address were allowed (eg, 24 hours).
Were duplicate entries avoided by preventing users with the same IP address
access to the survey twice; or were duplicate database entries having the same
IP address within a given period of time eliminated before analysis? If the latter,
which entries were kept for analysis (eg, the first entry or the most recent)?

IP check

 

 

 

 

 

Indicate whether other techniques to analyze the log file for identification of
multiple entries were used. If so, please describe.

Log file analysis

In “closed” (non-open) surveys, users need to login first and it is easier to prevent
duplicate entries from the same user. Describe how this was done. For example,
was the survey never displayed a second time once the user had filled it in, or
was the username stored together with the survey results and later eliminated?
If the latter, which entries were kept for analysis (eg, the first entry or the most
recent)?

Registration

Analysis
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Checklist for Reporting Results of Internet E-Surveys (CHERRIES)

ExplanationChecklist ItemItem Category

Were only completed questionnaires analyzed? Were questionnaires which ter-
minated early (where, for example, users did not go through all questionnaire
pages) also analyzed?

Handling of incomplete ques-
tionnaires

Some investigators may measure the time people needed to fill in a questionnaire
and exclude questionnaires that were submitted too soon. Specify the timeframe
that was used as a cut-off point, and describe how this point was determined.

Questionnaires submitted with
an atypical timestamp

Indicate whether any methods such as weighting of items or propensity scores
have been used to adjust for the non-representative sample; if so, please describe
the methods.

Statistical correction
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This issue contains three articles on the use of the Internet in
disease management, the anticipated benefits and challenges
associated with this concept, and emerging trends. The studies
presented in this issue aim to determine whether/how the use
of Web-based applications can assist in managing chronic
conditions over time, improve clinical outcomes and lower costs
both through patient education and physiological monitoring.

The health care sector is facing challenges such as
rapidly-escalating medical costs, growing life expectancy rates
and expanding segments of the population suffering from
chronic conditions such as diabetes, obstructive pulmonary
disease, and congestive heart failure. Several disease
management initiatives aim to reduce the rate of inpatient
hospitalization, the use of emergency room services, and the
number of physician office visits—innovations that would allow
people to stay at home enjoying increased quality of life and
independence. A possible reduction of utilization rates would
also lower both clinical and administrative costs.

Several challenges are associated with the diffusion of
Web-based disease management initiatives. Such initiatives
require an infrastructure that will enable efficient and timely
communication among health care providers, case managers,
health plan staff, and caregivers, and that will enable
coordination of all related services. One of the most important
factors, which will greatly affect the growth of such systems,
is, obviously, reimbursement. In the United States in the year
2000, First Health, a national health benefits company based in
Illinois, was one of the first health plans in the country to
reimburse providers for electronic communication with patients
under specific circumstances. Since then, additional insurance
companies and health plans have been redefining their
reimbursement policies for online services. In 2003 Blue Shield
of California started reimbursing physicians for online
consultations.

Many believe that the Internet can enhance a shift from
institution-centric to patient-centric systems that empower

individuals with chronic conditions to play an active role in the
management of their diseases. A large portion of the population
diagnosed with chronic conditions, however, is of lower
socioeconomic status. Concerns have been expressed that these
citizens might have limited access to the Internet and other
electronic applications, and as a result might be excluded from
disease management systems due to the so-called digital divide.

In this issue, three papers introduce new concepts for Web-based
disease management or specific applications that have been
pilot tested. One of these applications described by Anhøj and
Nielsen is LinkMedica, a Web service for asthma patients and
health care professionals [1]. Link Medica enables asthma
patients to monitor their conditions using an online diary and
enables health care providers to access the patients' diary data.
The study describes the first three years of this project and
outlines the reasons that patients seemed to underutilize the
Web service after short periods. The study reports that patients
felt after a while that the system was not easily integrated into
their daily schedule. Issues of time and inconvenience as well
as psychological factors were addressed. These findings raise
an important ethical concern that is associated with the daily
use of Web-based in-home applications for patients with chronic
conditions, namely, the “medicalization” of the home
environment or what Bauer calls turning the home into a “de
facto ICU” [2]. Daily use of systems over longer periods of time
are sometimes perceived as psychologically burdensome to
patients. The second study by Anhøj and Jensen focuses on the
use of the Internet as a tool to enhance lifestyle changes
concerning diet and physical activity [3]. Patients and
practitioners seem to appreciate such applications but the study
illustrates the challenges for their successful implementation.
One of the great challenges is the usability of the system
interfaces. Furthermore, the study indicates that selecting the
type and amount of information that become included in patient
education systems needs to be customized to the specific needs
of the target audience. Finally, the third paper by Wiecha and
Pollard introduces us to the concept of an interdisciplinary
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e-health team [4]. The Internet is an appropriate platform for
supporting interdisciplinary clinical teamwork. The authors
argue that teamwork supported by properly-designed e-health
applications could help create more effective systems of care
for chronic disease.

As we discussed in the call for papers for this issue, the factors
that will be critical for the diffusion of Internet-based disease

management systems include the usability of the design, issues
of privacy and confidentiality of data, patient and provider
acceptance, development and maintenance costs, and
reimbursement structures [5]. The studies presented in this issue
provide us with a better understanding of these challenges and
ways to address them.
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Abstract

African Americans with low incomes and low literacy levels disproportionately suffer poor health outcomes from many preventable
diseases. Low functional literacy and low health literacy impede millions of Americans from successfully accessing health
information. These problems are compounded for African Americans by cultural insensitivity in health materials. The Internet
could become a useful tool for providing accessible health information to low-literacy and low-income African Americans.
Optimal health Web sites should include text written at low reading levels and appropriate cultural references. More research
is needed to determine how African Americans with low literacy skills access, evaluate, prioritize, and value health information
on the Internet.

(J Med Internet Res 2004;6(3):e26)   doi:10.2196/jmir.6.3.e26
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Introduction

Technologies such as the Internet could conceivably enhance
the health knowledge of consumers, but have not adequately
reached socioeconomic groups at highest risk for poor health.
Disparities in income, education, and treatment account for
most of this excess [1], but inaccessible health information also
contributes to a higher burden of disease. Many groups
encounter obstacles in accessing health information; we
concentrate on some of the specific barriers encountered by low
socioeconomic status (SES) African Americans with substandard
literacy skills. While this group has been shown to suffer
excessively from preventable complications of diseases such
as breast cancer and diabetes [2,3], minimal research has been
conducted to determine the utility of the Internet as a means of
improving the accessibility of health information to this
population. This paper identifies some of the difficulties related
to Web usage many low-SES, low-literacy African Americans,
and highlights areas of research that must be examined in order
to optimally design resources for this population.

Background
Mainstream health information is profoundly inaccessible for
millions of Americans with low functional literacy. Functional
literacy, as defined in the National Literacy Act of 1991, reflects
"an individual's ability to read, write, and speak in English and
compute and solve problems at levels of proficiency necessary
to function on the job and in society" [4]. However, a striking
number of Americans are unable to achieve these most
fundamental of aims. According to the American Medical
Association [5], low literacy limits the ability of 90 million
Americans to engage in disease screening or lifestyle modifying
activities. People with low literacy are approximately twice as
likely to be hospitalized as individuals with high literacy [5],
and low literacy has been identified as a barrier to participation
in clinical trials [6].

Our Focus
This paper will focus primarily on defining ways in which
informational obstacles-including those found on the Web-may
hinder health-seeking behaviors of low-SES and low-literacy
African Americans.
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While numerous studies have identified low SES as a contributor
to the poor health outcomes presented by some African
Americans, fewer studies of at-risk African Americans have
analyzed their literacy level as another component of their
overall health status. However, distinct linkages exist between
low literacy, poverty, and poor health.

Literacy, Income Levels and Health
Information

In the 1992 National Assessment of Adult Literacy (NAAL)
[7] nearly half of all individuals who read at the lowest defined
literacy level (Level 1) also reported the lowest income levels
of all participants. Because reports of health complications
generally are greatest among low income and undereducated
people [7,8], low-SES African Americans are therefore, more
likely than high-SES African Americans to present with poorer
health.

The NAAL study [7] further reported that 38% of
African-American participants were graded at Level 1 for prose
literacy, and noted that African American families demonstrate
poverty rates up to three times higher than other ethnic groups.
The correlation between low literacy and poverty in this group
suggests that many studies that describe the health behaviors
of low-SES African.

Americans may actually be applicable to behavioral
characteristics of African Americans with low functional
literacy. Therefore, while there is a paucity of specific research
on health-seeking behaviors of low-literacy African Americans,
representative results may be found in studies that focus on
low-SES African Americans.

However, available research has not clearly correlated functional
literacy, SES, and health literacy as contributors to poorer health
outcomes in this group. Health literacy is defined by researchers
at the National Center for the Study of Adult Learning and
Literacy as "the ability to use written materials to function in
health care settings and to maintain one's health and the skills
needed to advocate for and request needed clarification" [9].
Health literacy impacts the health status of some African
Americans by hindering their comprehension of health-related
topics and their ability to understand health education materials,
brochures, and physicians' instructions. A study of African
American patients with non-insulin-dependent diabetes in
municipal hospital outpatient settings reported that health
literacy, as measured by the Test of Functional Health Literacy
in Adults, was adequate in only 25% of established patients
[10]; this undermined the ability of patients to navigate the
health care environment. A study by Morhmann et al [11]
determined that "printed educational materials on breast cancer
do not adequately provide information to undereducated,
economically disadvantaged African-American women", an
observation confirmed in other analyses of breast and prostate
cancer-prevention materials [12,13].

Impact on Health Literacy
While the aggregate impact of functional literacy on health
literacy has not been clearly identified by research, low

functional literacy does limit the ability of individuals to read
and comprehend health education materials. Therefore, poor
reading skills are likely to limit health literacy and healthy
practices supported by written health materials, and may impact
health outcomes in the low-SES African-American population
[9]. New nationwide initiatives, including the "Ask Me Three"
Campaign by the Partnership for Clear Health Communication
train the health community to better communicate with
low-health literacy individuals; however, inadequacies persist
in the development of educationally appropriate materials for
African Americans with low incomes and literacy.

The Internet as an Accessible Health Tool
The Internet may comprise a more accessible, dynamic tool for
improving health literacy than current health resources and
interventions designed for this group. Internet health Web sites
may circumvent some of the typical distribution concerns
associated with print health materials. These Web sites may
also incorporate multiple mediums to convey information;
conceivably this could reinforce comprehension for the
low-literacy individuals who access a site.

Is the Internet valued by low-SES African Americans as a source
of health information? While no studies directly address this
question, Zarcadoolas et al [14] found that health information
would be the highest priority search category for low-SES
White, Latino/a, and African Americans if they were to access
the Internet. Robinson et al [15] further reported that while only
5% of multi-ethnic, low-SES individuals surveyed had used the
Internet for health information, nearly half believed that they
could find trustworthy and reliable medical information on the
Internet . Moreover, home Internet access by low-SES African
Americans rose more than three-fold between 1994 and 1998,
and African Americans also comprise the largest category of
Internet users who access the Web outside of their homes [16].

While these statistics are initially promising, a more
comprehensive examination must be conducted to determine
the utility of current online health materials for low-literacy,
low-SES African Americans, and whether available online
resources measurably impact the health literacy of this group.
Because no such studies have yet been conducted within this
area of research, it is difficult to ascertain whether online health
materials are beneficial to this population. However, literacy
may be the most daunting barrier to successful Internet access
by low-SES, low-literacy African Americans. In one example,
researchers noted that 91% of neurology information on the
Web was written at a ninth grade or higher level [17]. Berland
et al [18] determined that a collegiate reading level was the
average required reading level for 25 English-language health
Web sites. The Children's Partnership [19] further indicated that
of 1000 Web sites evaluated, only 10 were appropriate for
low-literacy adults. These numbers suggest that an alarming
paucity of relevant sites exist for all low-literacy individuals.
Wilson et al [20] studied ethnic cancer education materials on
the National Cancer Institute's CancerNet Web site and
demonstrated that the required reading level was 12th grade and
cultural references were not adequately specific to the ethnic
groups targeted. These results suggest that members of ethnic
groups who have low or moderate reading skills may have
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unique difficulties accessing health information on reputable
Web sites.

Health Web sites or pages that are culturally sensitive may, in
fact, be particularly important for online African Americans
and members of other cultural groups. Culturally sensitive
materials present information in a format that reflects the beliefs,
practices, and values of a target demographic population.
Previous studies have underscored that while racial and ethnic
groups consist of highly diverse individuals, visual cues (ie,
pictures of African Americans) or lifestyle and historical
references may add value to information targeted towards a
specific population [21,22]. In one study, Brodie et al [23]
sampled opinions of self-reported African Americans towards
media health information. Nearly 80% of participants believed
that African American individuals and families are visually
underrepresented in media health information and 69% believed
that inadequate media attention is given to African-American
health issues. A 1998 study by Guidry and Fagan [13] supports
these perceptions, maintaining that 54% of printed breast- and
40% of prostate-cancer education materials evaluated were not
culturally sensitive to African Americans . More research is
needed to determine the level of cultural sensitivity of current
mainstream online health information resources, and whether
it is adequately inviting for usage by low-SES, low-literacy
African Americans.

While many mainstream health Web sites (including the
American Cancer Society, American Red Cross, and National
Institute of Health sites) have attempted to address issues of
cultural sensitivity through their development of
African-American focused Web pages, hyperlinks to some of
these sites are buried and may be difficult to find by an
individual with low literacy. For example, the African American
pages of the American Diabetes Association are not listed on
the homepage and must be accessed through two submenus.
Other major disease-specific organizations (eg, cancer, heart
disease) lack homepage and submenu linkages to African
American-focused Web pages and documents. A mainstream
government consumer health search engine, healthfinder.gov,
includes hyperlinks to African-American interest sites. Though
its hyperlinks to highly sophisticated sites are intact, many
hyperlinks to simple health brochures are outdated or
unavailable; this may frustrate low-literacy readers who believe
their inability to reach selected sites derives from their improper
usage of the Internet. In sum, the inclusion of culturally sensitive
materials in Web sites may improve user-friendliness for
low-literacy, low-SES African Americans, but cannot
overshadow the necessity of providing easy-to-read,
easy-to-access and easy-to navigate online health materials.

Overcoming Informational Obstacles on the Internet
Several initiatives seek to exploit the potential of the Internet
to empower low-literacy individuals. For example Cyberstep,
Inc, a consortium of four literacy organizations operates
thestudyplace.org, an online educational resource for
low-literacy adults. The Adult Literacy Media Alliance (ALMA)
produces an online video program (TV411) for low-literacy

adults; this addresses some health topics. However, these
resources are not specifically developed to address health needs
and concerns of poor African Americans.

The full potential of the Internet as a health-promoting medium
for low-literacy African Americans cannot be realized with our
current state of knowledge. More research needs to be done on
the utility of Internet health resources for low-SES and
low-literacy African Americans. Several key areas of research
would be particularly valuable such as the direct impact of
functional literacy on health literacy; search terms and
navigation strategies used by low-SES African Americans
seeking health information; the concordance between
mainstream criteria used in creating/evaluating health Web sites
and the criteria used by low-SES African Americans in rating
these Web sites [24,25]; and the effectiveness of health
information derived from the Internet compared with print
medium in enhancing health-promoting behaviors by this
population.

It is also critical for research to determine whether the greatest
barriers to Internet usage by this group are literacy,
socioeconomic status, mechanics related to Internet
navigation/usage, cultural considerations, the physical
accessibility of Internet resources, and/or other factors currently
unidentified. A comprehensive Web site such as the National
Cancer Institute's Usability.gov, which consolidates
research-based conclusions about optimal Web design and
usability, may eventually clarify site-design issues and usability
needs unique to low-literacy, low-SES African Americans.
These findings should eventually inform criteria for health Web
site certification by initiatives such as MedCIRCLE [26].

Design and Content
Ultimately, however, the design and content of health Web sites
should be guided by the input of those whom they are meant to
serve. A vigorous research agenda is needed to fill in the gaps
in our knowledge of how the Internet can best serve the health
of low-SES African Americans and others confronting cultural
and literacy barriers. Only with feedback from these groups can
we understand how, when and why those at greatest risk for
disease seek health information on the web, how that
information is processed and whether it can help modify
lifestyles to promote health. We must also increase our
understanding of the criteria by which these groups value
information they encounter on the Internet, including the relative
value of traditional or alternative health information sources,
and the importance of spiritual references, anecdotes or basic
biology within health material.

Conclusion

The Internet offers a mechanism for self-directed health learning
with the potential to either broaden health literacy or to spread
misinformation. For our patients who bear an excess burden of
disease and are willing to learn how to become healthy but are
daunted by the complex jargon of medicine, it is time for
medicine to speak their language both on the Web and in print.
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Abstract

An interdisciplinary clinical team is a consistent grouping of people from relevant clinical disciplines, ideally inclusive of the
patient, whose interactions are guided by specific team functions and processes to achieve team-defined favorable patient outcomes.
Teamwork supported by properly designed eHealth applications could help create more effective systems of care for chronic
disease. Given its synchronous and asynchronous communication capacity and information-gathering and -sharing capabilities,
the Internet is a logical platform for supporting interdisciplinary clinical teamwork. Research is needed to better understand how
interdisciplinary eHealth team members can work together in everyday practice and to guide the development of effective and
efficient eHealth software applications to support greater clinical teamwork.

(J Med Internet Res 2004;6(3):e22)   doi:10.2196/jmir.6.3.e22
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Introduction

Chronic diseases are the most common cause of mortality and
morbidity in developed countries [1]. The increasing complexity
of chronic disease managed in the ambulatory setting, and the
expanding evidence base available to guide medical care, has
led to calls for interdisciplinary team models of patient
management [2] that include the patient [3].

The effective and efficient functioning of health care teams is
predicated on two factors amenable to information technology
solutions: patient data and a workable method of coordinating
interactions among team members.

Teamwork supported by properly designed eHealth applications
could help create more effective systems of care for chronic
disease. However, new eHealth models have not emerged to
reach this potential, nor has there been general recognition of
the contribution that electronic technology can make to
promoting clinical teamwork or the need to rigorously evaluate
the facilitation of clinical teamwork via electronic means.

Team Theory
Although teamwork in health care has been promoted as
beneficial since the turn of the century [4], consensus on a
definition of clinical teamwork is not apparent in the literature.

Lorimer et al [5] suggest that "a team is a small number of
consistent people committed to a relevant shared purpose, with
common performance goals, complementary and overlapping
skills, and a common approach to their work. Team members
hold themselves mutually accountable, team results are
outcomes."

This definition implies interdisciplinary interactions, in which
all members participate in the team's activities and rely on one
another to accomplish goals. In contrast, in the
"multidisciplinary" team model, health care providers tend to
treat patients independently and to share information with each
other, while the patient may be a mere recipient of care. An
interdisciplinary team aspires to a more profound level of
collaboration, in which constituents of different backgrounds
combining their knowledge mutually complete different levels
of planned care [4].
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There is growing advocacy for including patients as members
of the teams that manage their chronic illness [6]. The burden
of chronic illness is borne most heavily by patients and their
families, as most care of chronically ill patients takes place in
the home [7]. The U.S. Institute of Medicine [2] as well as other
authorities have argued that for successful treatment of chronic
illness, patients must be "well informed about their disease,
know where they can access treatment, and have greater control
over their treatment" [8]. There is good evidence that patients
should be "partners in their care" [8]. Integrating patients into
the virtual health care team is an obvious next step in this
evolution.

eHealth Applications for Teamwork
Given its synchronous and asynchronous communication
capacity and information-gathering and -sharing capabilities,
the Internet is a logical platform for supporting interdisciplinary
teamwork. This concept is not new. As early as 1968, two of
the founders of the modern-day Internet wrote:

We believe that communicators have to do something
nontrivial with the information they send and receive.
And we believe that we are entering a technological
age in which we will be able to interact with the
richness of living information―not merely in the
passive way that we have become accustomed to using
books and libraries, but as active participants in an
ongoing process, bringing something to it through
our interaction with it, and not simply receiving from
it by our connection to it. . . . We want to emphasize
something beyond its one-way transfer: the increasing
significance of the jointly constructive, the mutually
reinforcing aspect of communication― the part that
transcends 'now we both know a fact that only one of
us knew before.' When minds interact, new ideas
emerge [9].

Defining how minds actually interact in a clinical team, and
having a clear understanding of team structure and function, is
essential to building successful interdisciplinary care teams that
function electronically.

Four domains of team function have been described [10] that
can guide interdisciplinary eHealth team development,
evaluation, and research. These include structure (composition
and representation), context (relationship to the larger
institution), process (of team functioning), and productivity
(measure of impact). The structure of teams refers to the
membership composition and their hierarchic organization. The
context is shaped by environmental structure and financial and
organizational relationships. Team process is determined by
which methods are used for team communication, by the
hierarchic nature of the team, by the values of team members
concerning power sharing, and by idiosyncratic relationships
that develop within teams. Productivity can be understood in
the same way as individual productivity. Of these four domains,
the process of eHealth teams is likely to most differ from teams
supported by non-electronic means of communication and
information sharing, and so a deeper understanding of process
is in order. Team process, based on the work of Heinemann [10]

and others, can be characterized into what we call the "12 C's
of teamwork":

The 12 C's Defining Teamwork:

1. Communication (this is the sine qua non of teamwork)
2. Cooperation (empowerment of team members)
3. Cohesiveness (team sticks together)
4. Commitment (investing in team process)
5. Collaboration (equality in the team)
6. Confronts problems directly
7. Coordination of efforts (insuring actions support a common

plan)
8. Conflict management
9. Consensus decision making
10. Caring(patient centered outcomes)
11. Consistency (with one another and the environment)
12. Contribution (feeling this is being made)

Applying these 12 processes to a group might reasonably be
expected to produce creative synergies among group members,
producing new and perhaps unexpected ideas and solutions and
resulting in a functional team. Diverse perspectives may
contribute to creativity and learning, skill acquisition, and
innovation.

In summary, a modern interdisciplinary team is a consistent
grouping of people from relevant clinical disciplines, ideally
inclusive of the patient, who interact guided by these 12
processes to achieve team-defined favorable patient outcomes.

Evidence for Effectiveness of Teamwork in Clinical
Settings
The purported benefits of teamwork in health care are many,
and include increased learning and development of people and
organizations; better utilization of resources and planning for
the future, ensuring the best use of resources and minimization
of unnecessary costs; and improving job performance and work
quality [11]. However, despite calls for reengineering health
care processes to include greater teamwork, published studies
on the effectiveness of teamwork provide conflicting results,
and the state of research on teamwork has been rated poor [12].

In a 1999 review article, Schofield and Amodeo [13] analyzed
research evaluating the impact of clinical teamwork. They
reported significant weaknesses in research rigor, with great
inconsistency in terminology and little empirical evidence for
the efficacy of interdisciplinary teams at that time.

More recently, there has emerged some research evidence
demonstrating teamwork benefit [10,14-18]. For example, Gittell
et al [17] studied the effect of several key dimensions of
coordination, including communication, shared goals, shared
knowledge, problem solving, and mutual respect, on the quality
of orthopedic surgical care. The more coordination the team
demonstrated, the better the patients' postoperative functioning
and the shorter the hospital stays.

Teamwork under the guise of "collaborative care" or "shared
care" schemes has been described and evaluated and has
improved patient outcomes [19].
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Historically, psychiatric disorders have been managed by either
psychiatrists, psychologists, or primary care physicians. Care
models that include patient education, psychiatric and primary
care co-management of drugs, and case management have been
shown to improve patient outcomes 20]. Patients with depression
rated the quality of their care more highly [21,22], were more
adherent to medications [20,23], had fewer symptomatic days
[24,25], and decreased depression scores [22,26] when treated
collaboratively. Although the cost of care was higher in these
models due mostly to increased patient compliance with visits
and medicines [27,28], these costs were offset at the societal
level by increased days of work [25]. Similar results have been
reported with panic disorder [29]. How these collaborative
models improve outcomes is not clear.

Limitations of Research on eHealth Teamwork
Although there is some evidence demonstrating improved
clinical outcomes by virtue of good team performance, there
has been little work on the relationship between team process
and clinical outcomes [10]. In other words, we do not know
why teamwork improves clinical outcomes, and therefore we
do not know which processes ought to be electronically
enhanced.

In fact, many of the assertions regarding effective attributes of
a successful team do not have supporting evidence. Various
attributes have been promoted as the essential qualities of a
successful interdisciplinary team, including diversity of
participants;

shared records; improved communication between doctors and
patients; a clear role for the patient; specialist input; consensus
on management; and close coordination [14]. It has also been
argued that diversity of professional, cultural, and demographic
characteristics provides varied perspectives on decision making
and may improve problem solving and creativity [10].

New methods are needed to evaluate health care teams.
Although there is a substantial body of literature on teamwork,
methodological weaknesses are prevalent. Use of non-validated
instruments, poorly defined methods and measures, lack of
control groups, and inadequate isolation of specific teamwork
effects upon outcomes contribute to our ignorance. There is
little research at the clinical trial level evaluating various
methods of online or conventional clinical teamwork, and there
is limited research on interdisciplinary teamwork in
community-based primary care settings. Most studies offer only
"explanatory hypotheses or sociological theories" [30].

Although strong provider-patient relationships can positively
influence patient satisfaction, adherence to treatment, and health
care outcomes [31], few studies have addressed how to
meaningfully integrate the patient into a more broadly
constituted interdisciplinary clinical team, virtual or otherwise.
There is considerable discussion in the literature on how to set
up teams and manage them, but research explaining how
interdisciplinary team members manage their concerns and work
together in everyday practice is minimal [12]. Likewise, we
know little about models and effectiveness of electronically
supported team interactions. New communications processes

augmented by advances in electronic technology provide fertile
soil for further research.

McCallin [12] and Schofield [13] have called for more
sophisticated research on conventional and electronically
mediated teamwork, making such points as: (1) Articles need
to be more analytic and meet a higher standard of
conceptualization; (2) all variables need to be specified, and a
more sophisticated research design used when possible; (3)
comparison groups, almost entirely absent from the current
literature, should be used; (4) researchers should compare
interdisciplinary team interventions with one-on-one
interventions; and (5) more research is needed to understand
the processes used by clinical team members as they work [12].

We agree that "there is an urgent need for more research into
patients' information needs and preferences and for the
development and evaluation of decision support mechanisms
to enable patients to become informed participants in treatment
decisions" [6]. This work should include research and
development of eHealth applications focused on how these goals
can be met within a broader context of collaboration among
health care professionals caring for the patient.

A new system for asthma care provides an opportunity for
research into the impact of electronic teams on patient care. A
Web-based tool has recently been introduced in Germany
(Forum-Telemedizin, or FTM) [32] to promote the
self-management behaviors of children with asthma. FTM as
currently implemented uses disease-specific data acquisition in
the patients' home, educational tools that include Web-based
learning games, point-of-care tools for physicians and nurses,
and computer-driven adaptation to individual patient treatment
and assessment needs. It is designed to improve patient
motivation and self-care in youths most severely affected by
asthma in clinical practice.

FTM will be modified by the authors to support data-driven
teamwork among all health care professionals responsible for
the care of the child with asthma, including primary care
physicians, asthma specialists, asthma nurses, and school nurses.
The system will be transparent, in that child and parent will be
encouraged to be bonafide participants in the management
discussions. A randomized clinical trial in progress should help
to answer questions about which aspects of these systems are
producing positive clinical outcomes, including the relative
impact of telemonitoring with electromedical devices, direct
contact with the physician, co-management via online teams,
patient education, or combinations of the above. Studies are
also needed to assess the impact of such systems on adult
patients with chronic illness, as well as for the prevention of
illness via promotion of healthy lifestyles.

Conclusions
A recent review [33] noted the need for additional study of
telemedicine in chronic conditions, with an emphasis on
patient-centered approaches to care. The discourse
ontelemedicine applications to date has not embraced the utility
of telemedicine systems to promote clinical teamwork.

In the near future, we anticipate, the Internet and appropriately
designed multifunctional software applications will enable
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teamwork to occur anywhere, at any time. The team could have
access to real-time patient data sent from the home, and the
patient could be fully integrated into a collaborative care process
by accessing appropriate patient data and participating in
communications between caregivers via asynchronous
discussion threads. Ultimately, digital audio and video accessed
over the Internet will be widely used to facilitate these
communication processes.

A research agenda on the impact of eHealth applications should
integrate investigations of clinical teamwork functionality. As
we develop, implement, and evaluate new tools for integrated
communication, remote patient education, and monitoring of
patients with chronic diseases, we should be sure that facilitation
and assessment of online clinical teamwork is an explicit
functional goal. The current undeveloped state of research on
the effectiveness and efficiency of clinical teamwork can be
advanced by evaluating teamwork schemes that are facilitated
electronically.

The research agenda should include development of models to
guide the process by which effective and efficient teamwork
can be promoted and supported online. Methods will need to
be developed to measure the quantity and quality of online
teamwork. A unique opportunity exists to assess the content of
team interactions given the retrievable nature of online
communication.

These records can provide a rich resource documenting
teamwork characteristics and will be available for qualitative
analyses, doing much to penetrate the "black box" of shared
care. In the past, this work has been hampered by the lack of
such enduring records and the impracticality of impartial
observers accompanying health care providers to record team
interaction.

To quote the president of the Association of American Medical
Colleges when advocating rapid introduction of information
technology into medicine and noting potential pitfalls, "One
pitfall would be to embrace the technology, but to stop short of
taking full advantage of its transforming potential" [34].
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Abstract

Background: LinkMedica-Heart is a novel Internet based program intended to support people who seek to improve their life
style by means of changes in diet and physical activity. The program is currently under evaluation in a clinical study and the
present study is a feasibility test of the LinkMedica-Heart Internet based program.

Objective: The aim of this study was to evaluate LinkMedica-Heart, an Internet based program we designed for support and
maintenance of patient-led life style changes.

Methods: The feasibility study of LinkMedica-Heart presented here is a qualitative study. Nine general practitioners were
invited to participate. Each practitioner was asked to introduce LinkMedica-Heart to not less than two patients, with a maximum
of five patients per practitioner. Patients and general practitioners were both asked to participate in testing the program for a
period of 6 months. At the end of 6 months, evaluation meetings were held with the general practitioners, and separate interviews
took place with some of the participating patients who were selected by the GPs.

Results: Five general practitioners and 25 patients participated in the study. The general practitioners and the patients were
enthusiastic about the prospect of an Internet based life style change program. However, the program was not able to sustain
patient loyalty over an extended period. The doctors found that the program was much too complicated to navigate and that the
results from the program could not be trusted. The patients in contrast had fewer complaints about the program design, but found
that the advice given by the program was too elaborate and detailed and, in general, did not add to the patient's knowledge on
life style change.

Conclusion: Our study confirms that there is a need for, and a receptive attitude toward a Web-based program that supports
people who want to improve their life style and health. LinkMedica-Heart in its present form does not satisfy these needs. We
suggest a number of design changes and improvements to the program.

(J Med Internet Res 2004;6(3):e28)   doi:10.2196/jmir.6.3.e28

KEYWORDS

Internet; life style; self care; physician-patient relations; computer-assisted decision making; user-computer interface

Introduction

Obesity and physical inactivity are major causes of a number
of diseases. Several studies prove that a change of life style
towards a healthy diet and ample physical activity reduces the
risk of a large number of diseases [1,2]. However, permanent
life style changes are difficult to achieve for most people.

Individual and group based education of individuals for
implementing life style changes are seldom possible due to
often-limited resources. There is an enormous need for
innovative ways to introduce and maintain life style changes in
people at risk from life style related diseases.

The growth and extensive use of the World Wide Web presents
a novel opportunity for mass communication and patient
education (also referred to as e-learning). Taking advantage of
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the new medium, the Research Centre for Prevention and Health
(RCP), Glostrup, Denmark, in cooperation with AstraZeneca
(AZ), Denmark, created a novel Internet-based program called
LinkMedica-Heart (LMH), for support and maintenance of life
style changes in people at risk from life style related diseases.
The program's effect on predictors of life style related diseases
is currently under investigation in a clinical trial that compares
changes in serum cholesterol in patients using the LMH
program, with those of patients using a ‘placebo' program. We
plan further studies on other predictors of life style related
diseases that may be prevented with the LMH program.

The present study was originally intended to be a pilot test with
a small number of general practitioners (GPs) testing the web
pages, together with some of the practitioners' patients, in order
to help us identify and correct errors in the program prior to
beginning the actual clinical study mentioned above. The
feedback we got from the GPs and some of the patients during
the pilot study could be of interest for other researchers working

on Internet-based patient education. Hence, we decided to
expand the pilot study with some in-depth interviews with
selected patients and present our findings on the feasibility of
LinkMedica-Heart as an Internet-based program for support
and maintenance of life style changes.

Methods

The aim of LinkMedica-Heart is to provide support and
information for people trying to achieve a healthy life style
through focus on diet and physical exercise. LMH is part of a
closed Web site that is currently accessible only by people who
participate in the study.

System Description
To use LMH, the patient must register and chose a username
and a password. The patient is then required to enter his or her
sex, height, weight, and E-mail address. A screenshot of LMH's
home page is shown in Figure 1.

Figure 1. LinkMedica-Heart home page
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After registration, the user is asked to activate a life style change
program. To do this, the patient must first fill-in two
questionnaires: one about diet, and the other about physical
activity (screenshots shown in Figure 2 and Figure 3).

The diet questionnaire is very detailed and asks the patient how
often he or she has consumed different food items typical in a
Danish diet in the last month. The LMH program then matches
each answer with data stored in the program's database on the

nutritional composition of the particular food item entered by
the patient. The system assumes the size of an average serving
of the particular food item and calculates the patient's intake of
energy, fat, protein, carbohydrates, fibre, and alcohol. In total,
there are 219 questions, and filling in the diet questionnaire for
the first time takes approximately half an hour. The diet
questionnaire is based on the Dankost 2000 computer program
[3].

Figure 2. A page from the diet questionnaire. Each question, eg, “Morgenmad” (Breakfast) or “Frokost”(Lunch), requires patients to answer how often
they have consumed an item during the previous month. Other questionnaire pages detail contents of each type of meal

In the activity questionnaire, the patient must specify on average
how much time he or she spends, during a typical day, on nine
different activity levels that extend from sleep to hard physical
activity. The total time must add up to 24 hours. The LMH
program assigns each activity level a metabolic equivalent (ME)

number. One ME corresponds to a person's energy expenditure
when sitting relaxed. The ME of an activity times the patient's
weight, the minutes spent per day on the particular activity, and
a constant for the patient's sex, gives the amount of energy spent
on the particular activity, per day. The total energy spent per
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day is a sum of energy spent on all activities in a day. The
activity questionnaire takes only a few minutes to fill-in.

After filling-in both the diet and activity level questionnaire,
the patient is presented with results that summarize energy
intake, energy expenditure, and composition of diet with regard
to protein, carbohydrate, fat, alcohol and fibre per day (Figure
4).

The patient is then asked to select one of five offered diet
programs, and one of three activity programs. The patient can
select a program based on how motivated the patient is for a
life style change: a highly motivated patient might select an
intensive program, while a less motivated patient may select a
program that aims at creating the needed motivation.

After the patient has activated a program, he or she receives a
computer-generated E-mail with results of the questionnaire
and personalized advice on how to improve life style through

changes in diet and physical activity. The activity questionnaire,
the advice generator, and textual content were created by RCP.

After 4 weeks, patients received an E-mail asking them to update
answers to the diet and physical activity questionnaires. When
updating their answers, patients were only required to enter
changes in diet or physical activity since the last questionnaire.
This made updating much less demanding than the first entry.
Again, the patient received results and advice based on the
current life style change program. The patient could at any time
change their program to a more or less intensive one. The
content of E-mail advice changed according to the newly
recommended program. Thus, the overall goal of the program
was to introduce and maintain permanent changes in life style,
rather than a radical short-term change in diet.

A single life style change program ran for 6 months. If the
patient chose a different program in between, the new program
would then take over for the next 6 months.

J Med Internet Res 2004 | vol. 6 | iss. 3 |e28 | p.35http://www.jmir.org/2004/3/e28/
(page number not for citation purposes)

Anhøj & JensenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 3. Screen-shot of the physical activity questionnaire. A cartoon accompanying each question illustrates the activity level. The patient needs to
answer with the average time spent per day, in hours and minutes, on an activity level. The answers must total 24 hours

Data Collection
Nine GPs, selected by two AstraZeneca sales representatives,
were invited to participate in the feasibility test of LMH. Each
GP was asked to introduce between two to five patients to the
LMH program. During the feasibility test, the GPs were asked
to see each patient at least once after 3 to 6 months after the
patient was introduced to the program. After 6 months, we held

an evaluation meeting with the GPs. At this meeting, the GPs
gave an oral summary of their own and their patients' experience
with LMH. Two persons prepared separate minutes of these
meetings.

We further asked two of the GPs to select a total of four patients
who had participated in the feasibility test to participate in
semi-structured in-depth interviews. We chose to interview
patients as a qualitative research method, since the feasibility
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of the program could not be quantified or analysed by statistical
methods. Qualitative research focuses on people's lives, their
experiences, and emotions, as well as cultural phenomena and
social movements [4].

One of the methods used in qualitative research is the
semi-structured interview, the main source of empirical material
in this study. According to Kvale, the purpose of the qualitative
research interview is to describe and interpret themes in the
patients' lifestyle that shape a continuum between description
and interpretation [5].

In this study, the main research questions for which we sought
answers in the patient interviews were: (a) how do patients use
the lifestyle program, and (b) what do they learn about lifestyle
when interacting with the program. To answer these questions,
we made an interview guide which outlines three main themes
for the patient interview sessions: the patients' (a) extent of
involvement in the pilot study, (b) use of the LMH lifestyle
change program, and (c) extent of putting into practice advice
given by the program.
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Figure 4. Result page. The two graphs show the daily energy intake and energy outflow of the patient. Each colour in the bars indicates a constituent
of the diet, eg, protein, carbohydrate,fat, and alcohol, or an activity, eg, sleeping, sitting, low, moderate, and vigorous physical activity.

Interviews were held by the second author in the patients' homes
to help make them feel comfortable during the interview
sessions. In addition, a student of psychology was present as
an observer.

The interviews lasted between 45 and 60 minutes and were
recorded on Minidisks. Immediately after each interview, the
interviewer and the observer discussed their interpretations of
the interview, and the patient's attitude towards the program.

Later, the interviewer alone revised the interview recordings
three times: the first was a general recall of the interview without
a specific focus; the second time, the interviews were divided
into sections by means of the Minidisk player's bookmark
function. Each interview had at least 30 to 40 sections. From
each section, significant words and statements were noted and
used in the third revision to organize each interview into
thematic units.
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We also received some unsolicited E-mails and telephone calls
from patients who participated in the study, conveying their
experience with the program. In addition, one GP asked his
patients to fill-in a questionnaire regarding four aspects about
LMH: usability, reliability, suggestions for improvement, and
relevance of the program for lifestyle change.

The minutes of the interviews, together with the E-mails,
questionnaires and calls from patients comprise the data material
of this study.

Results

Three GPs withdrew from the pilot test, one because of illness,
and two because of time constraints. One GP was unable to get

any patients signed up for the study due to technical problems
with his Internet connection. Another GP could not participate
in the evaluation meeting after the pilot test and sent his
comments by E-mail. Table 1 summarizes the demography of
the five GPs who participated in the study. The five GPs
introduced a total of 25 patients (including 13 females and 12
males), between the ages 23 to 80 years (median age = 43 years)
to the LMH pilot study.

Four patients were interviewed for the qualitative research
interview. Table 2 profiles the patients interviewed.

Additionally, we received two unsolicited E-mails from two
participating patients, and four anonymous filled-in
questionnaires turned-in by patients of the GP who could not
attend the evaluation meeting.

Table 1. Demography of general practitioners

DescriptionGeneral Practitioner (GP)

Male, 39 years of age, 5 years in general practice, urban area, 2 doctors in clinicGP1 (Jakob Dahl)

Male, 50 years of age, 13 years in general practice, rural area, 2 doctors in clinicGP2 (Lars Dudal)

Male, 51 years of age, 17 years in general practice, rural area, 5 doctors in clinicGP3 (Henning Skytte)

Male, 47 years of age, 7 years in general practice, urban area, 4 doctors in clinicGP4 (Dennis Christoffersen)

Male, 47 years of age, 8 years in general practice, rural area, 3 doctors in clinicGP5 (Jesper Holmelund)

Table 2. Demography of patient interviewees

DescriptionPatient

Female, 44 years old, married, 2 adult children, social worker, overweightA

Male, 55 years old, married, 2 adult children, former bank employee, currently unemployed, diabetes, hypertension, hypercholes-
terolemia

B

Female, 43 years old, married, 2 children (1 adult), nursing aide, overweightC

Male, 40 years old, married, 2 children, veterinary aide, overweight, hypertensionD

Results From Evaluation Meeting With GPs
Four topics came-up during discussions at the evaluation
meeting:

• Program errors
• Initial perception of the program concept
• Program usability
• Program design.

Program Errors
Early on during patient inclusion in the feasibility test, we
discovered that the E-mail service did not work, and advice and
reminder E-mails were not mailed to patients. This error affected
about half the patients for a month and a half, and clearly gave
them the impression that the program was ‘dead'.

A small number of minor errors, primarily in algorithms
controlling advice messages were also found and corrected.

Initial Perception of the Program Concept
Before they were introduced to the LMH program, the GPs,
their nurses, and patients were enthusiastic about the idea of
having a life style program available on the Internet. The GPs
agreed that general practice needs new means to help introduce

and maintain life style changes for patients at risk of life style
related diseases. One GP (GP2) said, “The patients were happy
when I asked them to participate in a test of a life style program.
When I introduced the program to them, their eyes shined and
they were ready to start immediately.”

An anonymous letter from a patient noted, “Unfortunately, I
never got into the program, but I wanted to do it very much. I
believe I would have benefited from it.”

However, during the feasibility test it became obvious from
informal contacts (telephone conversations and E-mails) that
most patients perceived the program as a short-termdiet
program, rather than a program intended for long-term
permanent changes in life style. For example, a middle-aged
female expressing her expectations in an E-mail said: “It would
have been great if you had to enter your diet every day instead
of only once a month. This is important when you have to lose
weight. In this way you get the feedback immediately and can
correct your mistakes the day after.” We were surprised by this
error in perception, since we had worked very hard to
communicate LMH as a lifestyle change program rather than a
diet reduction program during initial meetings with GPs and on
the LMH Web site.
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Program Usability
As expected, the GPs had different opinions regarding the LMH
Web site layout: one GP found the site layout elegant; another
GP found it boring with tiny fonts and too few graphics; and
the other three GPs had no special opinion for or against the
layout.

All GPs, however, agreed that the program was much too
complicated to navigate. GP3 said, “The program is complicated,
and navigation is confusing. It is difficult to navigate the site.”
GP2 stated, “When a patient logs on for the first time, the
program should be extremely simple with the possibility of
adding more and more functionality as the patient gains
experience.”

Interestingly, some patients did not agree with the GPs negative
perception of the site's usability. The same patient who
expressed her perception of the program as a diet-reduction
program wrote in her E-mail, “First I want to say that the site
is logically built, easy to navigate and has some very good
information.”

Program Design
The term ‘program design' refers to the logical design of the
LMH program—from the patient when first filling-in the
questionnaires, viewing the results, then choosing a life style
change program in keeping with the extent of personal
motivation, and finally, receiving regular advice by E-mail.

The GPs agreed that the questionnaires, especially the diet
questionnaire, were far too long. GP3 said, “The questionnaires
are too long, and the patients lost interest very quickly.” The
GPs also had doubts about the reliability of the results. As GP1
said, “The patients did not trust the results.” This view was
supported by GP2 who tried the program himself and found
that the results did not match his own observations on the
balance between his energy intake and expenditure.

In general, there were surprisingly few comments on advice
given via E-mail. This, of course, was partly due to the program
error that withheld E-mails to patients for a month and a half.
However, the advice was also available on-line on the LMH
Web site and the patients did not seem to pay much attention
to the available advice. GP3 told us, “Most patients said that
they had not seen the advice content and if they had, they did
not trust them because they were in conflict with their personal
experience.”

An important observation from the study is that none of the
patients completed their life style change program. Personal
questionnaires were updated no more than a few times, if ever.
The patients did not give any clear explanation why they lost
interest in the program. They simply disclosed that they stopped
using the program. In an anonymous questionnaire a patient
wrote: “To be honest, I have not entered the site more than
once.”

The GPs, too, agreed that the program was unable to sustain
the patient's attention for more than a short period. GP3 said,
“… when using the program, they lost interest quickly.” GP2
summed up, “At the beginning, the patients were highly
motivated. But the program is much too complicated.” In the

GPs opinion, one reason for the patients' loss of interest was
that the program's interaction with the patients was too
infrequent and meagre. As GP1 said, “It is crucial to have
frequent contact with the patients, especially in the beginning.”

Results From Patient Interviews
From the analysis of patient interviews, four issues emerged:

• LMH did not provide patients with new information
• The feedback E-mail content was too detailed and elaborate
• Changes in life style do not come from using a computer

based program alone
• Human support and contact are important if life style change

programs are to succeed.

Although the content of advice based on the results from the
questionnaires is highly detailed, the patients interviewed did
not find that they were given any new information. This point
became clear early in the interview sessions, as we noticed that
the patients' knowledge of lifestyle and their general awareness
of how to eat, drink, and exercise to stay healthy was high from
the beginning. Consequently, the patients quickly lost interest
the program since they felt that they already knew the outcome.
Hence, the program was not able to establish a personal
interaction with the patients. One of the patients, patient C, said,
“I have loads of materials about healthy living. I don't need any
more.” From the patients' viewpoint, the information on LMH
is very basic and could be one of the reasons why the patients
lost interest in the program. Patient A said in the beginning of
the interview, “I have been on a diet since I was 11 years old,
so I know a lot about what is healthy and what is not.” When
another patient, patient D, was asked about his opinion of the
program, his comment was, “I don't need the program to tell
me that I eat less than I expend. I can see that on the scale –
can't I?”

Regarding the texts being too broad and elaborate, patient D
said that he spent too much time locating information on the
LMH Web site and that he would rather call his doctor or nurse
to get a quick answer. Another patient, patient B, preferred to
have all information in print and said: “I spent 50 minutes
printing everything, and I didn't even want to read it … it's too
much. There is nothing wrong with the content, but it's too
much.”

As for the third issue (i.e., changes in life style do not come
from using a computer program alone), all patients agreed that
the use of the program did not provide the necessary support in
their struggle towards a healthy life style. They said that the
program itself was merely a tool and that it could never replace
support from a health care professional. One of the patients,
patient C, noted that the computer could not keep an eye on her,
as her nurse could, “I need another person to check my weight
and say, ‘it's for your own good, it's not for me you are doing
this.' The program may give me advice and ideas, but I need
the nurse to coach me.”

Patients seemed to give a high value to personal relations with
a health care professional. They expressed great conviction in
the competence of the health care professionals, a trust that they
could not seem to establish with the LMH computer based
program. Hence, the patients were sceptical with the results that

J Med Internet Res 2004 | vol. 6 | iss. 3 |e28 | p.40http://www.jmir.org/2004/3/e28/
(page number not for citation purposes)

Anhøj & JensenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


the LMH program provided. Patient A said, “… it's the doctor
who is educated and knows things. You cannot expect a
computer program to know what is good for you. However, if
your doctor tells you to use a computer program, it might
provide extra information.” As a result, patient A acknowledges
that when the doctor endorses a program it must be of some
value for her as a patient.

Discussion

As stated in the introduction, this study was intended merely to
be a test of the LMH program and to find software errors in the
program. Data for the study was collected rather randomly from
different sources: minutes from evaluation meetings with
hand-picked GPs who reported their patients' experience with
the LMH program; unsolicited E-mails and letters from patients;
and issues appearing in interviews with selected patients. We
acknowledge that the patients who where selected by the GPs
to participate in the study, especially the patients selected for
interviews, may not at all be a representative sample of the
general population of people (not necessarily patients), needing
life style changes. However, we believe that despite these
limitations, our findings and conclusions may be of interest to
other researchers working on internet based disease management
or prevention.

Our pilot study confirms the need for, and an open attitude
towards life style change programs delivered via the Internet.
The doctors confirm the need to aid their patients starting a life
style change program with a tool that complements the doctor's
advice and direction. The patients, too, seem to be eager to get
additional help and support in striving towards a healthy life.
The Internet appears to be an ideal medium for providing the
additional support that complements the doctor's counsel.

However, the present version of LinkMedica Heart does not
seem to fulfil this need: the patients did not use the program
more than a single, or a few times.

It is important to stress that the study was a real time study, with
an aim to learn how GPs and their patients use and perceive
LMH—after a relatively short interaction with the program.
The objective was not to investigate the effect of the LMH
program on patients using the program. Hence, we did not
attempt to control either the GPs' or the patients' use of LMH
during the test phase.

Our study identifies three issues that need to be addressed in
order for the LMH program to be successful in bringing about
patient lifestyle changes:

• Complicated user interface and navigation
• Reliability of questionnaire results and content of advice
• Lack of personal interaction between the program and the

patient.

Interface
It is tempting to think that if the user interface and navigation
were improved, it would be sufficient to sustain the patients'
attention. Without any doubt, an improved interface would
certainly help encourage new patients to enter the program for
the first time—especially if they are attempting to join the

program on their own without support from a healthcare
professional. However, improvements to the interface may not
necessarily sustain participant loyalty to the program for an
extended period. The patients included in the study were
handpicked by their GPs and were cautioned that they were
testing a new program with many rough edges. In addition, the
patients in the study had support of their GP's to help them get
started with the program. Hence, we do not believe that simply
improving the user interface would be enough for LMH to be
a successful Internet based program.

Reliability
A lot of effort was put into creating the content and the logic
behind the result and advice text for the LMH Web site. To
make the results and advice precise and personal, a typical
feedback message from LMH was almost as long as five printed
pages. Nevertheless, some patients felt that the feedback was
not in accordance with their own expectations. For example,
the LMH program told some patients that their energy intake
was higher than expenditure, when in fact they had been loosing
weight. Some other patients were told that their intake was lower
than their expenditure when in fact they were gaining weight.
Moreover, patients were not inclined to read the lengthy textual
content, either on the computer screen or as a print out of the
text.

The accuracy of the energy calculations in the LMH program
was not an issue in this study. However, accuracy of the
calculations would be an issue and a major problem if patients
were wary of the program overall. Any mistrust will inevitably
lead the patients to stop using the program, even if it is the
patient who is mistaken and not the program.

It might be a better idea to simplify the feedback function of
the program engine with precise, qualitative advice in the form
of concise messages based on a patient's own perception of his
or her dietary habits, coupled with measured developments in
weight and waist circumference. The questionnaires could also
be similarly simplified.

The observation that patients are more likely to trust their own
opinion than that of a computer program supports our previous
findings from a similar Web service for asthma patients,
LinkMedica-Asthma [6]. In the previous study, we found that,
in general, asthma patients did not follow the advice given by
the Web site, even if acknowledged asthma experts offered
advice. When the advice was in disagreement with their own
previous experience or attitudes, whether medically true or not,
patients disregarded the advice

Personal Interaction
The diet questionnaire is intended to reveal the diet for the
previous month. Therefore, it would be misleading to ask the
patient to update the questionnaire more often. On the other
hand, the study shows that in order to sustain patient attention,
the program needs to interact with patient more frequently,
preferably on a daily basis. Some patients wanted to enter their
questionnaires every day, while others preferred a less
demanding program. Consequently, the ideal program should
be adaptable to the patient's preference. Combining succinct,
qualitative questionnaires with concise advice delivered via
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E-mail, and/or SMS (Short Message Service provided by
wireless phone companies), could prove useful. Also, breaking
up advice messages into small fragments, delivered on a daily
basis might help patients who do not want to read long,
all-inclusive texts.

Suggestion to Improve the Site
In summary, we suggest a number of improvements to the LMH
Web site:

• A simplified diet questionnaire for a qualitative evaluation
of the patient's dietary habits.

• Frequent (preferably daily), and concise feedback messages
from the program to the patient in the form of E-mail and/or
SMS messages. These messages can possibly contain
practical advice about healthy living, and food recipes
attuned to the patient's lifestyle profile.

• Suggestions to monitor weight and waist circumference.
Physical measures of weight and waist circumference can

be the patient's means of assessing whether there is any
positive effect of his or her lifestyle change efforts.

• Removal of options in choosing a lifestyle change program.
The LMH program in its current state prompts the patient
to chose between several lifestyle change programs based
on his or her degree of motivation. Our study suggests that
patients are highly motivated from the beginning and that
too many program options confuse them. Hence, the
program should automatically select the most appropriate
lifestyle change program based on the patient's profile.

Conclusion
This study confirms the need for, and a positive attitude towards
Web-based programs for supporting people who want to
improve their health through life style changes. In its present
form, LinkMedica-Heart, our life style change program, does
not address these needs. A number of design changes and
improvements to the program are suggested.
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Abstract

Background: Studies suggest that there has been an increase in the use of the Internet by patients in many Western societies.
However, despite the many texts available on health and the Internet, not much is known about how much patients actually use
the Internet to look up health information in their daily lives. We know little about what meaning this activity has for their
experience of health and illness, and for their relationship with health-care practitioners.

Objective: To explore patients' and practitioners' use of the Internet and to consider whether use of the Internet is changing
relationships between patients and health-care practitioners.

Method: The study used qualitative interviews and observations of patient–practitioner interaction. Our purposive sample of
47 patients (32 women and 15 men) had all had contact with the health services for information/treatment in relation to hormone
replacement therapy (HRT)/menopause and Viagra/erectile dysfunction. The setting for the research was in general practitioners'
surgeries, specialist clinics and patients' homes in the United Kingdom. Participants reflected a wide range of socio-economic
groups, but most were white and British born, which, given the ethnic make-up of the town in which we conducted the research,
was not surprising. In addition to patients, we interviewed 10 health-care practitioners (4 consultant doctors, 3 GPs, 2 specialist
nurses, and a psychologist) about their own health information seeking practices (HISPs) and those of their patients.

Results: Use of the Internet can increase patients' knowledge about their health conditions, although patients in our study were
often too overwhelmed by the information available on the Internet to make an informed decision about their own care. Patients
have a great deal of trust in their health-care practitioners. Health-care practitioners need to improve their own skills in Internet
use. Hype around Internet use by patients appears to exceed the reality of Internet use.

Conclusions: Our qualitative study suggests that use of the Internet is contributing to subtle changes in the relationship between
health-care practitioners and their patients, rather than effecting the dramatic transformation some people envisage for it.

(J Med Internet Res 2004;6(3):e36)   doi:10.2196/jmir.6.3.e36

KEYWORDS

Information literacy; patient-practitioner relations

Introduction

The rapid rise in the use of the Internet as a source of health
information, as part of a general rise in Internet use, has been
well documented [1-3]. Claims from policy sources, academic

researchers, and patients themselves are that the increase in the
use of the Internet for health information will result in positive
shifts towards more equitable, or even patient-controlled,
relationships between practitioners and patients [4-8]. Therefore,
an understanding of Internet use may lead to further shifts in
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the models of practitioner–patient interaction that are used in
the educational preparation of new practitioners [9-11].
However, some have drawn attention to the dangers of patients
using the Internet for health information. For example, some
raise the potential for misdiagnosis and exploitation [12-14].
Others suggest that Internet use can erode patients' faith in the
authority of health-care practitioners [15-17]. In response to
such concerns, health-care providers have established
classificatory systems for evaluating the scientific worth of Web
information [18,19].

Methods

Over the past decade, the number of studies about the Internet
has grown dramatically [20-24]. Some focus on particular Web
sites, others on particular social groups' use of the Internet.
Furthermore, we are now beginning to see a number of studies
specifically about health information and the Internet [8,15,25].
However, these focus on specific groups of Internet users (for
example, the “self-helpers”) and the practices they employ in
such use [26], or on Internet use by patients under experimental
conditions in computer laboratories [25]. These studies have
illustrated well the potential for users to shape just what the
Internet is or can be to individual users. However, they give us
little idea of the overall significance of the Internet in relation
to the other information media and sources these users are
accessing, including health practitioners, in the course of their
daily lives. In contrast, our research seeks to locate the Internet,
for our particular sample, within a wider information landscape.
Hence, the starting point for our research was people's own
experience of finding information on a particular topic, using
a “follow the user” approach. We focused broadly on
participants' health information seeking practices (HISPs),
including sources of information such as friends, health-care
practitioners, NHS Direct, television, leaflets, etc. Because of
this we are able to understand our participants' Internet use in
the context of their other HISPs.

Our study of 47 patients (32 women, and 15 men) between the
ages of 39 and 73, explored how far use of the Internet was
changing the way in which they managed their health and their
medical encounters. We received local research ethics approval
for the study. The main method of enquiry was semi-structured
interviews, each lasting between one and two hours. The
interviews, which were conducted between November 2001
and November 2002, were undertaken by members of the project
team and were tape-recorded and subsequently transcribed
verbatim. They included questions about people's reasons for
considering HRT or Viagra, their understanding of how these
drugs work, and their perception of the advantages and
disadvantages of their use. Participants were also asked about
their awareness and use of alternative treatments. In addition,
they were asked about whether and how they looked for health
information generally, as well as for HRT, Viagra, and other
treatments for their symptoms related to menopause or erectile
dysfunction. People were asked where they look and where they
find information, by what means they find it, and how they
interpret and make sense of it both for themselves and in
negotiation with others, including in consultation with
health-care practitioners. If people used the Internet, they were

asked for how long they had done so and what they used it for.
If they used it for finding health information, they were asked
how they did this, as well as about the advantages and
disadvantages of the Internet as a source of information. Nearly
half of the participants, 16 women and 5 men, were interviewed
a second time, 6 to 9 months after the first interview, in order
to discuss any changes in health, treatment, and
information-seeking behaviour.

Descriptive statistics were generated through the use of Excel.
Qualitative data were analysed using NVivo software. All the
researchers were involved in coding the transcripts, and we
jointly agreed the coding frame. During the initial stages of
analysis we compared our transcription analyses in order to
enhance the reliability of our coding.

Our sample included both Internet users and non-users. Of the
47 patients interviewed, 24 had access to the Internet: 19 of
these 24 were women, and 5 were men. All participants were
interviewed at least once, with a sub-section of 21 patients being
interviewed at least twice (5 men and 16 women). Most
interviews took place within participants' own homes, although
some were conducted in offices located within health-care
settings. We also observed 16 consultations between patients
and health practitioners. Participants were recruited through a
GP surgery and two specialist clinics (gynaecology and erectile
dysfunction clinics).

We sought out patients who had had contact with the health
service as a result of needing to know about two specific, but
quite common, drugs/forms of treatment. For men, we chose
Viagra in relation to erectile dysfunction, and for women, HRT
in relation to menopause. All participants were interviewed
about their HISPs in relation to their general health, and to these
specific issues. Given the size and characteristics of our sample,
we should point out that it may not be typical of the HISPs of
patients with other health conditions. There is some evidence
to suggest that patients with rare conditions are more active on
the Internet [27]. Participants reflected a wide range of
socio-economic groups, but most were white and British born,
which, given the ethnic make-up of the town in which we
conducted the research, was not surprising. In addition to
patients, we interviewed 10 health-care practitioners (4
consultant doctors, 3 GPs, 2 specialist nurses, and a
psychologist) about their own HISPs and those of their patients.

Of the 32 women interviewed, the average age was 55, with the
youngest being 39 and the oldest 73. Eighteen were in
relationships. The men were older, ranging from 54 to 81, with
an average age of 66. Ten were in relationships at the time of
the study. Our sample included people from a range of
socio-economic groups, with varied educational experience and
qualifications.

This overview of the study and the participants provides some
clues as to the everyday life experiences of these people as they
try to live with and inform themselves about different aspects
of aging.
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Results

Sources of Health Information
Amongst both the male and female participants in this study,
medical situations were often complex. The range of symptoms,
the prescribed treatments, and the after-effects experienced all
varied. The possible sources of information were enormous.
So, how did our participants inform themselves about health
matters? All drew more or less actively on a range of sources.
For both men and women, the family doctor was the most
important source, and we explore this in more detail below.
Family members, usually women, were the second most
frequently cited source, with friends, pharmacists, and
alternative practitioners also mentioned. The media used include
magazines, television, World Wide Web, self-help books,
newspapers, and other items such as leaflets from pharmacists
or those provided by pharmaceutical companies with drugs.
The most striking difference between the women and the men
was that women had much more diffuse social networks,
including family, friends, neighbors, and colleagues, which they
drew upon to talk about their health, whereas men talked
primarily with their doctors and sexual partners.

Of the 15 men in our study, 9 had access to the Internet, but
only 3 used it to access health information. Of the 32 women,
24 had access to the Internet, but only 18 of them used it for
this purpose. However, as we shall see below, the 21 participants
who did use the Internet to look up health information did not
find the experience trouble-free.

IT Literacy
Our study showed that most participants, both patients and
practitioners, were not very IT literate when it came to looking
up health information on the Web. Becoming informed involves
skills and competencies that relate both to the information itself
and to the medium used to access that information. Amongst
our participants we found many who had very few information
literacy skills and others who lacked general computer literacy
skills and/or Web-searching skills. Most of those who wanted
to access information from the Web relied on intermediaries,
and we report on this elsewhere [28]. Interestingly, one of the
most damning views on self-competence came from a
practitioner, a specialist nurse, rather than from a patient: “I'm
not very good at it. Somebody says ‘Internet' and I think [draws

in breath]. I get lost on it. That's why it terrifies me” (specialist
nurse, no.2).

Some patients were aware of their lack of search skills, while
others seemed unaware of, and largely unconcerned about, their
rationale for accessing information the way they did. One patient
participant (female participant, no. 8), for example, showed
little awareness of the sources of information (publisher,
organization, etc.) she finds on the Web, and expressed no
interest in issues of information validity or quality, tending to
trust whatever she finds there, regardless of source. While this
participant was our least information-literate Internet user, many
other patients were similarly uninterested in information source
and validity issues, displaying low levels of information literacy.
Practitioners, on the other hand, were more aware of their own
skill limitations, although many were inclined not to do anything
about this. Time constraints and the lack of convenient Internet
access were cited as major reasons for this.

No patients reported having been given information about
Internet sites from practitioners. Of the practitioners we
interviewed, only one actively encouraged patients to look up
information in this way, although three said that in the past they
had given out such information. In our observations of
consultations, we saw no examples of information about Internet
sites being given out. However, some practitioners we spoke
to saw encouraging Internet information seeking as a potentially
useful development of their role in the future. One nurse
commented that she would like to see patient Internet access in
her clinic. Others mentioned that they might provide Internet
addresses in their clinic. Their own lack of IT skills, and
perceived lack of time, probably had a hand in such
developments being slow to get off the ground.

Patients' Trust in Practitioners
Our research confirms the view that that despite the negative
publicity health practitioners have received of late in the UK
(for example, the Shipman case, in which a GP murdered many
of his elderly patients by deliberately giving them the wrong
medication), trust in them remains very high. Most patient
participants mentioned that they would go to a known
health-care practitioner first to discuss a health issue, rather than
use any other source, including those to be found on the Internet.
Box 1 illustrates comments made by patient participants about
the trust they have in health practitioners.

Textbox 1. Patients' trust in practitioners

You can do so much on the net, you can do so much on the phone, but it is eye-to-eye contact [with a health practitioner]
that counts. [male participant, no. 17]

Well, I have always trusted the doctor but then of course I grew up in the era, as I'm 60, I grew up when you did trust
the doctor. [female participant, no. 29]

I do trust dispensers, chemists, doctors. The medical profession. Basically professionals. That's where my basic trust
is. [female participant, no. 14]

Very few patients expressed views to the contrary; some of
those who did mentioned friends and family as primary sources
of health information. A minority expressed a sense of having
been let down by health practitioners; however, being let down

by one practitioner did not generally mean that patients
developed a more diffuse sense of distrust.

Negative comments about health practitioners as information
providers were rare in our research. As a result of this high level
of trust, many patients did not feel the need to access alternative,
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or even complementary, sources of information such as those
on the Internet.

The Symbolic Power of the Internet
Despite the strong sense of trust in practitioners as a main source
of health information, and despite the low levels of IT literacy
in our sample, it was striking to note that many patients reified
the power of the Internet, for good or for ill. We refer to this as
the Internet's symbolic power, and to some extent it applied also
to the practitioners. There was a strong sense amongst many
participants, even those who had never used the Internet, that
they should be doing so, and that they were missing out in a
profound sense if they were not. In some cases, both patient
and practitioner participants were clearly embarrassed by the

fact that they were not “Internet savvy.” A number of
participants had quite high expectations of what they would
find there if only they acquired sufficient expertise. However,
cases where the symbolic power of the Internet was implicitly
referred to were rarely backed up by reference to actual
experiences with it. Thinking specifically about the experiences
of patients who reified the Internet, the quotes in Box 2
demonstrate a sense of needing to be online to reap the benefits
of cheap deals, and email communication, rather than
specifically to access health information. This was particularly
the case for male participants. For example, one participant had
used the Internet extensively to search for holidays, but when
we asked him about looking up health information on the
Internet, he said that he did not have time for that.

Textbox 2. Positive patients

I had heard of people looking things up on the Internet and finding out things. I thought I ought to be able to do that
and I should try that. [male participant, no. 11]

I want to be on the Internet, I'm missing out on a lot. [male participant, no. 5]

[The Internet is] a marvellous medium and you just want to learn more and more about it. … You can get there
instantly and if it doesn't give you exactly what you want there's usually a way of finding out more. …I think the
Internet is marvellous… [male participant, no. 17]

I haven't got it [the Internet] yet, but I've started this week a course on computers, to get to grips with the Internet
and the email and buy one… you've really got to have one. [female participant, no. 29]

For health practitioners, the symbolic role of the Internet
specifically as a source of health information was more marked.
Some felt that it was an incredibly useful source of information
that they, and in some cases also their patients, should be
accessing. For example, a specialist nurse with little Internet
experience was enthusiastic: “…we'd love it [Internet access
for patients in the clinic], absolutely.”

However, it was far more common in our study for health
practitioners to view the Internet as having profoundly negative
powers. A few expressed their concern that Internet use would
encourage patients to challenge their medical authority. Many
were worried about inappropriate self-diagnosis, and about
patients' taking advice from sites that did not concur with
medical opinion. The Internet's role in feeding the anxieties of
patients with hypochondria was raised by three practitioners,
and problems with “all sorts of odd Web sites,” and patients
coming in armed with printouts were mentioned by a further
two. One consultant was concerned that patients would act on
individualised accounts from others who post their experiences
on the Web.

For the most part, these anxieties were expressed in the context
of a fairly balanced view of the Internet's threats and promises.
However, this was not always the case: “I am sure people are
ferociously searching the Internet for information,” remarked
one health-care practitioner who clearly did not approve of this
(HCP, no. 1). The participant went on, “The Internet … you
find yourself having to substantiate some really difficult
scenarios where somebody has come armed with this
information: you're on your back foot and you just don't know
where to go. Can't argue about it, you are only a [HCP] and you
haven't got the arguments against their specific topic which they
find particularly interesting. And you are at a loss: it puts you

on your back foot and makes you feel quite stupid.” However,
when we asked about how often people had actually come to
this person with Internet information, “only three times” was
the answer.

Patients reported that some health practitioners sought to assert
their authority by dismissing the patient's acquired knowledge.
For example, one woman said some health practitioners had
made it clear that they thought she should not look things up
for herself. She felt that the view was, “you're here with me
now and I'm telling you this” (female participant, no. 29).

Consultations between practitioners and patients are
inter-subjective experiences in that there are always at least two
people involved. As such, psychodynamic factors, as well as
professionally driven agendas, are at play. Consultant
psychiatrist Jeremy Holmes suggests that “perhaps rather than
being motivated by altruism and scientific integrity, we are
merely using our patients to bolster our fragile sense of
competence and health” [29]. This perspective can be linked to
debates about the limits of professional knowledge and authority,
and about ways in which practitioners emotionally protect
themselves from their patients, both of which go back a long
way [30-32]. The health-care practitioner we discussed above
was a self-described beginner in Internet use. How much, then,
were practitioners' concerns about the negative power of the
Internet a reflection of their own insecurities in its use, and in
their own medical competence? It did seem to us that IT literacy
(in terms of sorting through Web sites and evaluating the
reliability of information) was as much an issue for the
health-care practitioners in our study as it was for patients.

This point may have wider application in our study and beyond,
although we are cautious about this since we interviewed only
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10 practitioners. Nevertheless, they came from different
professions and IT literacy skills were an issue for most of them,
as they are for many NHS professionals [33]. White and
Stancombe's discourse analysis of encounters between patients
and practitioners shows that medical decision-making in the
moment is a complex combination of science, art, moral action,
and psychodynamic process [34]. They argue for analysis of
clinical decision-making to be made on what they describe as
a “re-embodied” clinician. “Putting the mind back into a feeling
body—that gets angry, has friends, enemies, loyalties, vendettas,
has a past and an anticipated future, becomes weary or
bored—forces us to consider how we may understand the
processes of judgment and intuition more adequately” [34]. The
use of the Internet in health needs to be understood in this light
too, and not solely in relation to debates about information
quality from largely biomedical understandings.

Discussion

To what extent, then, can our findings contribute to the debate
about the changing relationships between patients and
practitioners? First, our study reveals only a handful of patient
participants actively challenge medical authority using the
information they acquire on the Internet. Most patients
articulated high levels of trust in health practitioners. Even those
few who did look up health information on the Internet prior to
their consultation, usually did not tell the practitioner they had
done so. One way of understanding such covert practice is to
see it, as Scott suggests, as “a weapon of the weak” [35] in a
context where one party (the patient) significantly lacks the
power to determine the actions of another (the practitioner).

Our study revealed very few examples of patients having
acquired information from the Internet that actually resulted in
an explicitly patient-controlled outcome. There are a number
of potential reasons for this. Clearly, some practitioners were
defensive about their own Internet competencies. As a result,
they asserted their medical authority all the more, thereby
dismissing the positive potential of the Internet, particularly if
the information from it came via a patient. In other cases, and
in corroboration of other studies [36,37], time limitations
constrained the possibility of engaging in dialogue that might
have led to a patient-controlled, or even a patient-centred,
outcome. This was something that many participants in our
study, both patients and practitioners, were aware of.

In their exploratory paper, Gerber and Eiser present a broad
typology of how patient–physician relationships might fare in
the Internet age [38]. What does our research suggest about the
future of patient–practitioner relationships in the UK? If
practitioners with poor IT skills do not improve their own IT
literacy, use of the Internet by their patients may result in such
practitioners defensively asserting their “expert opinion” all the
more in the heated moment of the consultation. Relationships
between patients and practitioners who are more Internet savvy
can go in one of three ways. First, as we have seen, time
constraints on the consultation (which studies have shown
patients generally understand and respect), can lead to
curtailment of opportunities for patients to become better

informed. In this case, consultations are unlikely to move
towards the patient-controlled end of a continuum. Rather,
patients can be quickly and authoritatively steered towards the
course of action preferred by the practitioner without any
discussion of alternatives, even though the practitioner, and
indeed the patient, might know of them.

A slightly different take on this first scenario presents us with
the second one. This would involve practitioners using their
technical skills to guide trusting patients to “approved sites,”
information from which would reinforce the course of action
favored by the practitioner—the “Internet prescription,” as
Gerber and Eiser put it [38]. One doctor in our study reported
steering patients' decision-making in this way. If it were to
happen more widely, some may see this as Internet prescribing:
information for compliance, rather than choice. However, the
degree of trust patients in our study wanted to put in their
practitioners potentially tempers this criticism. Clearly, some
passive patients are content to be so.

The third scenario presents a view that moves more toward
patient-controlled encounters. Here the privileging of
practitioners' biomedical perspectives is not automatic. The
perspective of one doctor in our study captures this. Thinking
about the role of the Internet in relation to his dynamic with
patients he suggested, “It's something about our role changing
and it's something about our role becoming the processors of
information rather than the providers of information” (HCP,
no. 2). Other studies of HISPs suggest that the realization of
this scenario is unlikely to be just around the corner for most
patient–practitioner encounters [37,38]. Nevertheless, this
doctor's view presents a challenge to traditional constructions
of patient–practitioner relationships, and is firmly in keeping
with policy shifts and the vision of the central role of patients
and citizens in NHS (National Health Service) provision [40].
This doctor's view also reflects a popular discourse in the
literature on health and the Internet: that relationships will be
transformed [4-8,41]. Of course, the Internet is not the only
mediator of information that may precipitate such a role
transition from HCP-centred to patient-controlled consultations.
Its symbolic importance, in drawing attention to the
patient–practitioner relationship and throwing the issues of
authority and trust into sharp relief, as we have explored above,
is clear.

Despite the many texts available on health and the Internet,
much is still unknown about how much patients actually use
the Internet to look up health information in their daily lives,
and what meaning this activity has for their experience of health
and illness, and for their relationships with health-care
practitioners [42]. Ours was a small-scale study and cannot be
generalizable. At the very least though, it provides some
evidence of the symbolic role of the Internet. Though slow to
change, many patients and practitioners feel that they ought to
be getting online. Also, whatever the future of relationships
between patients and practitioners, our study demonstrates
empirically, at least in one UK context, that Internet-mediated
changes in their dynamics are discernible, if not dramatically
so.
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Abstract

Background: The use of Internet-based questionnaires for collection of data to evaluate patient education and other interventions
has increased in recent years. Many self-report instruments have been validated using paper-and-pencil versions, but we cannot
assume that the psychometric properties of an Internet-based version will be identical.

Objectives: To look at similarities and differences between the Internet versions and the paper-and-pencil versions of 16 existing
self-report instruments useful in evaluation of patient interventions.

Methods: Participants were recruited via the Internet and volunteered to participate (N=397), after which they were randomly
assigned to fill out questionnaires online or via mailed paper-and-pencil versions. The self-report instruments measured were
overall health, health distress, practice mental stress management, Health Assessment Questionnaire (HAQ) disability, illness
intrusiveness, activity limitations, visual numeric for pain, visual numeric for shortness of breath, visual numeric for fatigue,
self-efficacy for managing disease, aerobic exercise, stretching and strengthening exercise, visits to MD, hospitalizations, hospital
days, and emergency room visits. Means, ranges, and confidence intervals are given for each instrument within each type of
questionnaire. The results from the two questionnaires were compared using both parametric and non-parametric tests. Reliability
tests were given for multi-item instruments. A separate sample (N=30) filled out identical questionnaires over the Internet within
a few days and correlations were used to assess test-retest reliability.

Results: Out of 16 instruments, none showed significant differences when the appropriate tests were used. Construct reliability
was similar within each type of questionnaire, and Internet test-retest reliability was high. Internet questionnaires required less
follow-up to achieve a slightly (non-significant) higher completion rate compared to mailed questionnaires.

Conclusions: Among a convenience sample recruited via the Internet, results from those randomly assigned to Internet
participation were at least as good as, if not better than, among those assigned mailed questionnaires, with less recruitment effort
required. The instruments administered via the Internet appear to be reliable, and to be answered similarly to the way they are
answered when they are administered via traditional mailed paper questionnaires.

(J Med Internet Res 2004;6(3):e29)   doi:10.2196/jmir.6.3.e29

KEYWORDS

Questionnaire design; evaluation; methodology; instruments; Internet

Introduction

The purpose of the study was to test the reliability for Internet
use of 16 existing self-report instruments that can be used in
Internet health services research and intervention studies.
Participants in the study were randomized to answer

questionnaires on the Internet or via a mailed (paper-and-pencil)
questionnaire.

Although we and others have been using these instruments in
Internet-based studies for a few years [1], neither these nor most
similar instruments had previously been tested for Internet use.
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This lack of psychometric testing might cause some to question
the outcomes of Internet-based health studies.

In searching the literature, we found a number of studies testing
particular Internet measures, especially within the field of
psychology. For example, Lin et al (2003) studied a measure
of self-assessment of depression [2], while Farvolden et al
(2003) looked at screening for clinical depression [3]. An
increasing number of studies have directly compared
paper-and-pencil–administered questionnaires with an
Internet-mediated questionnaire. In a study of a 13-item quality
of life scale, the Foundation for Accountability [4] found that
while there was some variation in individual items, the mean
scores for mail and Internet collection were similar. Buchanan
and Smith (1999) [5] compared a Web-based personality
assessment to a paper-and-pencil version, and using
confirmatory factor analyses, found similar psychometric
properties in the two tests. Davis (1999) [6] also compared Web
and paper-and-pencil versions of a personality measure
(rumination), and concluded that “findings from Web-based
questionnaire research are comparable with results obtained
using standard procedures.” Riva et al (2003) [7] compared
attitudes regarding the Internet and concluded that if sampling
control and validity assessment is provided, the Internet is a
suitable alternative to traditional paper-based methods. Joinson
(1999) reported that both anonymity and Web usage (compared
to paper-and-pencil) resulted in lower scores on a social
desirability measure [8]. And Buchanan (2003) [9] reported that
even when Internet-based versions of instruments are reliable
and valid, normative data from paper-and-pencil versions may
not always compare directly with Internet-mediated
psychological testing. A recent overview entitled “Using the
Internet for Surveys and Health Research” (Eysenbach & Wyatt
2002, [10]), barely touched on instruments (referring readers
to the Quality of Life Instruments Database at Quality of Life
Instruments database [11]) and did not discuss validity or
reliability of Internet-based questionnaires. Although progress
is being made, there remains a need to evaluate Internet versions
of most of the health-behavior and outcome instruments useful
to researchers evaluating patient intervention programs.

Information is presented on the distributions of the responses
using both methods of questionnaire delivery, as well as on the
differences between the two sets of responses. The intent is to
allow researchers to make an informed decision as to whether
each variable is appropriate for Internet use when compared to
use via traditional mailed paper self-report questionnaires.

Methods

Sample
Over a period of two months, subjects were recruited via the
Internet using messages on health discussion groups, community
servers, Web-site links, medical e-newsletters, and online
support groups. Potential subjects were invited to visit a study
Web site and thus all subjects had Internet access. Seven
hundred and ninety-one potential subjects expressed interest by
leaving contact information at the project Web site, and were
invited to participate. Of these, 462 agreed to proceed, were
randomized, and were either sent a paper questionnaire or

invited to return to a Web site to complete the questionnaire
online. Ultimately, 397 were enrolled and filled out
questionnaires. We compared the refusal rates of those
randomized to the Internet versus those randomized to mailed
questionnaires using chi-squares. We also examined the amount
of follow-up required for each group.

Instruments
Information was collected on 16 self-report instruments and
well as on demographic variables and types of disease
conditions. These instruments have been used extensively in
our and others' research, and their mailed paper questionnaire
version responses have been previously examined and validated
(eg, Lorig et al 1996 [12], also see the research instruments page
of the Stanford University Patient Education Research Center's
Web site [13]). The criteria for choosing instruments were that
they 1) had previously been validated, 2) represented key
outcome in studies of one or more chronic conditions, 3) had
been used in past studies, 4) were relatively short, and 5) were
sensitive to change in the range of .3 effect size. The variables
selected were the following instruments.

• Self-Rated Health (1 item). This item comes from the
National Health Survey and has been found to be predictive
of future health status (Idler & Angel, 1990) [14].

• Health Distress measures worry and concern caused by
chronic illness (5 items) (Lorig et al, 1996) [12].

• Number of times per week practice mental stress
management and relaxation techniques (1 item) (Lorig et
al, 1996) [12].

• Health Assessment Instrument measures disability and is
used in the National Health Survey (20 items) (Fries et al,
1980) [15].

• Illness Intrusiveness. Instrument measures how chronic
illness affects role function in 5 domains: physical well
being and diet, work and finances, marital, sexual and
family relations, recreational and social relations, other (13
items) (Devins, 1990) [16].

• Activity limitations, measures role function (4 items) (Lorig
et al, 1996) [12].

• Visual numeric instruments for pain, shortness of breath,
and fatigue are adaptations of visual analogue instruments
that have been found to be easy for subjects to complete (4
items) (González et al, 1995) [17].

• Self-efficacy for managing chronic disease measures the
confidence one has in managing chronic conditions and has
been found to be predictive of future health status (5 items)
(Lorig et al, 1996) [12].

• Self-reported exercise measures minutes/week of aerobic
(5 items) and minutes/week stretching and strengthening
exercise (1 item) (Lorig et al, 1996) [12].

• Health care utilization (MD visits, hospitalization, hospital
days, ER visits) (Lorig et al, 1996; Ritter et al, 2001)
[12,18].

Many of the instruments tested were developed by the authors,
and all are available for free public use. Detailed information
and paper questionnaire-based psychometrics for each of the
instruments can be found at the Stanford University Patient
Education Research Center Web site [13].

J Med Internet Res 2004 | vol. 6 | iss. 3 |e29 | p.52http://www.jmir.org/2004/3/e29/
(page number not for citation purposes)

Ritter et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Data Analyses
We first checked to see if the randomization process had been
successful by compared the demographic and disease variables
using t-tests. The means for the 16 instruments were then
compared using t-tests, Wilcoxin, and analyses of covariance
(ANCOVAs). ANCOVAs were run controlling for demographic
variable and for the disease variables that were found to differ
between the two groups. Confidence intervals were also
computed to provide a sense of how much overlap there might
be between the answers from the two randomized groups. This
information is presented in a way that allows an informed
researcher to determine if a particular instrument is appropriate
for Internet use and for comparison to results obtained from a
traditional paper questionnaire. The standard .05 criterion for
determining if there is a significant difference may not be
appropriate when one is asserting that there is likely little
difference. That criterion is intended to avoid the error of
claiming there is a difference when it may only be the result of
statistical fluctuation (type I error). But we also wish to avoid
the error of claiming there is no difference when there may well
be (type II error). Thus we also discuss trends (p=.05 to .10)
and slight trends (p=.10 to .20) in case these may indicate a real,
albeit small, difference in how the instruments are answered
using the two methods.

For multi-item instruments, internal consistency reliability was
computed separately within the paper questionnaire and within
the Web-based questionnaire groups using Cronbach alpha.

A separate sample was used to compute test-retest correlations.
A group of subjects enrolled in an online chronic disease
self-management workshop was asked to return to the Web site
to fill out a second questionnaire one day after completing a
12-month follow-up questionnaire as part of their study
participation. Thirty subjects completed the second questionnaire
within one week of completing the first questionnaire. The
results of the two sets of answers to the 16 instruments were
compared using both Pearson and Spearman correlations.

All subjects received a $10.00 Amazon.com certificate for their
participation.

Results

Four hundred and sixty-two people with chronic disease were
invited to participate. If they did not return a mailed
questionnaire or fill out the Internet questionnaire after
approximately 10 days, they were sent a postcard or follow-up
email. As might be expected, many of the mailed questionnaires
were not returned within 10 days, and 63.6% were sent a
follow-up postcard. Only 27.3% of those randomized to the
Internet required a follow-up email (chi square=<.0001). After
an additional 10 days with no response, a phone call was made
to those randomized to the mailed questionnaire and a reminder
email was sent to the Internet group. Of those randomized to
mailed questionnaires, 29.4% required a follow-up phone call,
and of those assigned to Internet participation, 16.0% required
a reminder email (chi square=.0006). Finally, after an additional
one to two weeks, a follow-up letter went to 20.3% of those

randomized to mail, and a second email was sent to 13.4% of
those randomized to the Internet (chi square=.064). Of the
participants randomized to mail, 83.1% eventually returned
their questionnaires, as did 87.5 % of those randomized to the
Internet (chi square=.189). This return rate is defined as those
who actually returned their questionnaires or who logged on
and filled out a questionnaire divided by the number who agreed
to participate and were randomized.

When we compared the demographic characteristics of those
who answered their questionnaires on the Internet versus those
who used mailed paper questionnaires, we found two slight
differences (Table 1). The Internet subjects were slightly more
likely to be married than the paper questionnaire subjects
(P=.043). In addition, the mailed questionnaire subjects had a
slightly higher incidence of asthma (p=.096). Thus, the asthma
and marital status variables, as well as the other demographic
variables, were included as covariates in the ANCOVA models.

Table 2 presents the means for the 16 instruments and the
probability that there are differences in those means, comparing
those who answered questionnaires on the Internet with those
who used mailed paper questionnaires. Only shortness of breath
showed a trend toward being statistically significantly different
when the two groups were compared using t-test (p=.074) or
Wilcoxin test (p=.081). However, there was also a trend toward
the mailed questionnaire sample having higher levels of asthma
(Table 1), and when ANCOVAs were used to control for asthma
and other demographic variables, the significance rose to p=.254.

Although there were no other differences approaching
significance, there were slight trends (less than .20) for ER
Visits (p=.146) and health distress (p=.116). The ER visits are
very skewed in distribution (with most participants reporting
0), and when the differences were tested using Wilcoxin, the p
value rose to .330. Health distress continued to show a slight
trend toward a difference, regardless of the test (p=.111 with
Wilcoxin, p=.193 from ANCOVAs).

Table 2 also provides information on the distributions of each
variable. Standard deviations and 5% to 95% confidence
intervals for each randomized group are shown. These illustrate
the considerable overlap found between those answering the
questionnaires using Web questionnaires and those using mailed
questionnaires for all instruments with the possible exception
of the Shortness of Breath Visual Numeric Scale.

Internal consistency reliability (Cronbach alpha) was nearly
identical for multi-item instruments, whether administered via
the Internet or by paper questionnaire (Table 3).

Table 3 also includes the test-retest reliability scores. We saw
consistently high correlations, whether Pearson or Spearman
correlations were used. This is in spite of the fact that some
items such as pain, fatigue and shortness of breath were asked
regarding the preceding two weeks, and could have been
expected to change in the time between the two questionnaires.
The relaxation variable specifically asked about the preceding
week (How many times did you do mental stress management
or relaxation techniques in the last week?), and might have been
expected to produce lower test-retest correlations, which it does.
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Table 1. Demographic and disease variables

Probability of Difference

p (t-test)

Percent or Mean

(Standard Deviation)

Variable

Questionnaire

N=192

Web

N=205

.36425.7%29.8%Percent male

.11915.7

(3.54)

range: 1-23

4.7%

15.1

27.1

20.3

32.8

16.1

(3.41)

range: 3-23

2.9%

8.2

31.7

19.5

37.6

Mean years of education

% less than 12 years

% 12 years

% 13-15 years

% 16 years

% more than 16 years

.36944.6

(13.5)

range: 19-82

45.9

(14.3)

range: 19-89

Mean age

.117

(chi-square, p= .324)

72.3%

5.2

7.9

11.1

79.0%

4.9

6.8

5.4

% Non Hispanic White

% Black

% Hispanic

% Asian

Ethnic category

.04347.9%58.1%% Married

.96026.6%26.3%% with Diabetes

.38233.9%29.8%% with Hypertension

.09627.1%20.0%% with Asthma

.98114.1%14.2%% with COPD or other lung disease

.46813.0%9.8%% with heart disease
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Table 2. Comparison of tested variables

Probability of DifferenceMailed

Questionnaire

N=192

Internet

N=205
Variable

p (ANCOVA)p

(Wilcoxin)

p

(t-test)

Observed
Range

Confidence
Intervals

Mean

(Standard Devi-
ation)

Observed
Range

Confidence
Intervals

Mean

(Standard
Deviation)

.403.543.5481-53.05-3.353.20

(1.05)

1-53.26-3.393.26

(0.890)

Self-reported
health

.402.625.4650-104.05-4.954.50

(3.14)

0-104.29-5.194.74

(3.26)

Pain VNS

.254.081.0740-103.46-4.363.91

(3.16)

0-102.93-3.773.35

(3.04)

Shortness of
Breath VNS

.421.489.5300-105.56-6.335.94

(2.69)

0-105.76-6.466.11

(2.53)

Fatigue VNS

.306.269.3250-1503.94-7.245.59

(11.6)

0-353.96-5.424.69

(5.29)

MD visits

.120.330.1460-320.429-1.450.938

(3.57)

0-100.338-0.7310.534

(1.43)

ER visits

.875.812.8490-100.090-3.992.04

(13.7)

0-100.600-3.041.82

(8.83)

Hosp nights

.883.819.9130-1800.167-0.4480.307

(0.989)

0-900.172-0.4660.319

(1.07)

Hospitalizations

.897.893.8923-2112.5-13.813.1

(4.52)

4-2112.4-13.713.1

(4.64)

Illness intrusive-
ness

.193.111.1160-52.28-2.652.46

(1.30)

0-52.09-2.442.25

(0.297)

Health distress

.580.684.6871-105.68-6.346.01

(2.32)

1-105.60-6.235.92

(1.24)

Self efficacy

.363.306.4500-2.130.198-0.3100.254

(0.393)

0-1.630.230-0.3380.284

(0.390)

HAQ disability

.208.487.3790-52.96-3.303.13

(1.19)

0-52.85-3.203.02

(1.27)

Doctor comm.

.820.461.8040-251.14-2.081.61

(3.29)

0-201.19-2.201.70

(3.65)

Relaxation

.667.793.5770-18027.7-41.034.4

(46.8)

0-18030.1-44.237.1

(51.1)

Range of mo-
tion exercise

.770.580.8360-58571.9-101.286.6

(102.9)

0-42071.1-97.884.5

(96.7)

Aerobic exer-
cise
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Table 3. Reliability

I-C Reliability,

Cronbach alpha

Internet Test-retest Reliability, N=30Variable

Questionnaire

(N=191)

Web (N=204)Spearman rPearson r

single itemsingle item.890.884Self-reported health

single itemsingle item.832.847Pain VNS

single itemsingle item.940.968Shortness of Breath VNS

single itemsingle item.827.864Fatigue VNS

single itemsingle item.783.784MD visits

single itemsingle item1.000.999ER visits

single itemsingle item.999.992Hosp nights

single itemsingle item1.0001.000Hospitalizations

.658.668.880.869Illness intrusiveness

.931.935.930.935Health distress

.922.912.870.906Self efficacy

.879.874.931.930HAQ disability

.750.775.865.874Doctor communication

single itemsingle item.802.684Relaxation

single itemsingle item.878.829Range of motion exercise

n/an/a.921.765Aerobic exercise

Discussion

The group randomized to mailed questionnaires required more
follow-up effort than those randomized to Internet
questionnaires. Although there was a slightly higher return rate
among the Internet group (87.5% versus 83.1%), that difference
was not statistically significant. We can conclude that among
a population recruited through the Internet, participation among
those assigned to the Internet was at least as good as, if not
better than, participation among those assigned mailed
questionnaires, with less recruitment effort required. However,
the same results might not have occurred among a population
less familiar and less comfortable with the Internet.

Our sample was a volunteer (convenience sample) drawn from
a population who had access to and who were familiar with the
Internet. Thus the results particularly apply to such populations
and may not be representative of a broader-based population.
However, Gosling et al [19] have argued that Internet samples
may actually be more representative than traditional samples.
Paper-and-pencil questionnaires will remain useful in target
populations who have limited experience with or access to the
Internet, while Internet surveys may allow researchers to reach
more geographically diverse populations with less expense.

The results showed few differences between Internet-based and
mailed paper questionnaires. None were significantly different
at the .05 level when appropriate tests were used. With 16
instruments tested, we might expect to find several significantly

different at the .20 level or lower, even if the two groups were
more or less identical in how they answered the questions. And
we did find a consistent difference at that level for one variable,
health distress. Further testing on health distress might be
warranted to determine if this slight trend toward Internet-based
questionnaires showing more health distress could be replicated.
Health distress did have high internal consistency reliability
and high test-rest reliability, which was nearly identical for both
Internet-based and mailed questionnaires. Thus we can be
confident that health distress is reliable when administered via
the Internet, even though there may be a possibility of slight
differences in the normative values of the two different modes
of administration.

Shortness of breath also showed a trend toward being
significantly different when evaluated using bivariate statistics
(t-tests and Wilcoxin). But when the presence of asthma was
included as a covariate in an analyses of covariance model, the
significance rose to a level indicating minor differences. This
was because of the higher level of asthma in the mailed
questionnaire group compared to the Internet group. The
Shortness of Breath Visual Numeric Scale might also benefit
from being tested in a new sample that did not show differences
in asthma between the two randomized groups.

In summary, the instruments administered via the Internet appear
to be reliable and appear to be answered similarly to the way
they are answered when they are administered via mailed paper
questionnaires.
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Abstract

Background: Low response rates among surgeons can threaten the validity of surveys. Internet technologies may reduce the
time, effort, and financial resources needed to conduct surveys.

Objective: We investigated whether using Web-based technology could increase the response rates to an international survey.

Methods: We solicited opinions from the 442 surgeon–members of the Orthopaedic Trauma Association regarding the treatment
of femoral neck fractures. We developed a self-administered questionnaire after conducting a literature review, focus groups, and
key informant interviews, for which we used sampling to redundancy techniques. We administered an Internet version of the
questionnaire on a Web site, as well as a paper version, which looked similar to the Internet version and which had identical
content. Only those in our sample could access the Web site. We alternately assigned the participants to receive the survey by
mail (n=221) or an email invitation to participate on the Internet (n=221). Non-respondents in the mail arm received up to three
additional copies of the survey, while non-respondents in the Internet arm received up to three additional requests, including a
final mailed copy. All participants in the Internet arm had an opportunity to request an emailed Portable Document Format (PDF)
version.

Results: The Internet arm demonstrated a lower response rate (99/221, 45%) than the mail questionnaire arm (129/221, 58%)
(absolute difference 13%, 95% confidence interval 4%-22%, P<0.01).

Conclusions: Our Internet-based survey to surgeons resulted in a significantly lower response rate than a traditional mailed
survey. Researchers should not assume that the widespread availability and potential ease of Internet-based surveys will translate
into higher response rates.

(J Med Internet Res 2004;6(3):e30)   doi:10.2196/jmir.6.3.e30
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Introduction

Health-care surveys are an important research tool to study the
attitudes, beliefs, behaviors, practice patterns, and concerns of
physicians [1]. Response rates to surveys, especially among
physicians, have been suboptimal (mean response rates=62%,
SD=15%) [2]. Investigators have attributed the lower response
rates to increasing physician workloads and to the low priority
physicians place on survey completion. The return rates have
been especially low in surveys of surgeons, who have responded
at rates from 15%-77% [3-6]. Low response rates threaten the
validity of a survey by increasing the risk of a non-response
bias [1,7,8].

Dillman's Tailored Design Method is the current standard for
conducting mail and Internet surveys [9]. A recent Cochrane
Methodology Review verified the success of these strategies
for achieving reproducible response rates in the general
population [10,11]. Another systematic review also confirmed
that some of these methods are effective in physician surveys:
monetary incentives, stamps on outgoing and return envelopes,
and short questionnaires [1].

The suboptimal response rates among surgeons calls for
exploration of alternative survey administration strategies.
Internet technology has the potential to decrease the time and
cost involved in conducting a health-care survey. Couper
presents a review of issues and approaches to Web surveys, and
suggests that Web surveys may improve the response rate and
lower the cost of surveys [12]. While some Internet-based
surveys have shown promising response rates (up to 94% [13]),
their potential has not been realized in other studies (response
rates ranged from 11%-70%) [14-17]. To date, no studies have

evaluated the response rates to Internet surveys among
orthopaedic surgeons.

We hypothesized that orthopaedic surgeons who were given
the opportunity to participate in an Internet-based questionnaire
would respond at a higher rate than surgeons who were mailed
a paper copy of the survey. We tested this hypothesis in a survey
of orthopaedic surgeons on their views about managing hip
fractures.

Methods

Questionnaire Development
We developed an 8-page self-administered questionnaire to
identify the preferences and practice patterns of orthopaedic
traumatologists in the operative treatment for femoral neck
fractures. Using previous literature, focus groups with
orthopaedic surgeons, and key informants, using sampling to
redundancy techniques, we identified items that fell into six
domains: 1) surgeon experience; 2) classification of fracture
types; 3) treatment options; 4) technical considerations in the
operative technique; 5) predictors of patient outcome; and 6)
patient outcomes. We pre-tested the 8-page questionnaire to
establish its comprehensibility, face validity, and content validity
[18].

Study Sample
Of the 453 members of the Orthopaedic Trauma Association
(OTA) listed on the 2002 membership list, we included all
active, international, emeritus, and associate members, but
excluded 11 members who are not surgeons. Therefore, we
included all 442 surgeon–members of the OTA. We obtained
the email addresses for the surgeons in the Internet group from
the OTA's online directory.
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Figure 1. Welcome screen for Internet questionnaire

Development of Web Questionnaire
We hired a professional Web designer to create an Internet
version of the questionnaire on a Web site. The questions were
displayed in the same order and format as they were in the paper
version. The “welcome screen” of the Web site invited
participants to enter their assigned personal identification
number (PIN) and user identification (user ID) before beginning
the questionnaire, so that only those in the Internet group had
access to the questionnaire (Figure 1).

We also included our contact information, as well as the option
to request a questionnaire by mail, fax, or email as a Portable
Document Format (PDF) attachment. The Web questionnaire
was 6 pages long (1 page per section), took approximately 5
minutes to complete, and had 38 questions. The responses to
the Internet questionnaire were automatically entered into a
database.

Study Design and Allocation
We alternately assigned the surgeon–members of the OTA to
receive a postal or an Internet questionnaire. One of us (PL),
who did not know the surgeons, prepared the allocation schedule
for each of the 442 surgeon–members of the OTA by using the
association's membership list and, starting at the top of the
alphabetical membership list, alternately assigning each name
to the mail or Internet group using a systematic sampling
approach. Of the 221 surgeons originally assigned to the Internet
group, 45 did not have email addresses and thus received the

mail version and reminders in the same way as those in the
mailed questionnaire group. We selected 45 surgeons from the
mail group known to have email addresses to receive the
electronic questionnaire.

One of us (PL) recorded the costs associated with development
and implementation of the mail and Internet-based surveys to
assess the feasibility of each method. Our costs included labor,
supplies, postage, Web-site administration, and our domain
name. These costs were calculated and compared between
groups.

Questionnaire Administration
We planned five points of contact for the questionnaire
administration: 1) advanced notification by post (mail group)
or email (Internet group) 2 to 5 days prior to receiving the
survey; 2) a mailed copy of the survey, or an email with a link
to the Internet survey; 3) another mailed copy or email with a
link to the survey at 6 weeks; 4) a further copy or link at 12
weeks; and 5) a copy of the survey sent by mail only to all
non-respondents in both groups (22 weeks for the mail group
and 19 weeks for the Internet group). We conducted the final
mail-out to non-responders in both groups at the same time, and
stopped the study for both groups at the same time, although
the mail group had started three weeks before the Web site was
ready for the Internet group. We calculated our primary response
rates based on the number of responses received before the final
mail-out; it was at that final mail-out that we changed our
method of administration.
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Our University Research Ethics Board reviewed and approved
this research.

Statistical Analysis
We analyzed all participants according to their final group (per
protocol analysis) and the group to which they were originally
assigned, following the intention to treat (ITT) principle. We
summarized response rates by the proportion of respondents at
each time point. Chi-square analyses were used to compare the
proportion of respondents in the mail group with the proportion
in the Internet group using the MINITAB version 14.0 statistical

software package. All statistical tests were two-sided, at a
pre-determined alpha level of 0.05.

Results

Of the 442 surgeons, 221 received a copy of the questionnaire
by mail, and 221 received an email invitation to complete the
survey online. Characteristics of respondents (age, geographic
location, type of practice, and the proportion who had completed
a fellowship in trauma) were not different between groups (Table
1).

Table 1. Characteristics of the surgeons who responded to the survey before the final mailing (Intention to Treat Analysis)

P-ValueInternet

(n=99)

Mail

(n=129)

Physician Characteristic

>0.9919/99 (19%)25/129 (19%)Under 40Age

0.3142/99 (43%)64/129 (50%)41-50

0.9925/99 (26%)33/129 (26%)51-60

0.496/99 (6%)11/129 (9%)Over 60

0.7378/99 (79%)104/129 (81%)Geographic location

(% North America)

0.2273/99 (74%)104/129 (81%)Type of practice

(% academic)

0.3673/99 (74%)88/129 (68%)Trauma fellowship (% yes)
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Figure 2. Participant flow (Intention to Treat Analysis)
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Table 2. Geographical location of the surgeons who responded to the survey before the final mailing (Intention to Treat Analysis)

Total

(n=228)

Internet

(n=99)

Mail

(n=129)

101Africa

734Asia

110Australia

351619Europe

18278104North America

110South America

The surgeons who responded live in 17 countries on 6
continents; 80% of all respondents before the final mailing lived
in the USA (Table 2).

In the original mail group, 9 surveys were returned to sender
(ie, wrong address), 3 email addresses were non-functional, and
19 surgeons explicitly refused to participate by the time we
closed the study. In the original Internet group, 2 surveys were

returned to sender, 13 email addresses were non-functional, and
20 people explicitly refused to participate by the end of the
study (Figure 2).

There was no significant difference between the proportion of
respondents who switched from the mail to the Internet group
and those who switched from the Internet to the mail group
(27/45 vs 22/45, P=0.287).

Table 3. Response rates over time (Intention to Treat Analysis)

P-ValueOverall

(N=442)

Internet

(N=221)

Mail

(N=176)

<0.01135 (30%)52 (24%)75 (43%)6 weeksRESPONSES

<0.01190 (43%)77 (35%)98 (56%)12 weeks

<0.01227 (51%)99 (45%)109 (62%)22 weeks (mail)

19 weeks (Internet)

>0.99281 (64%)141 (64%)113 (64%)32 weeks (mail)

29 weeks (Internet)

Table 4. Cost of administering survey by group

Internet (Can $)Mail (Can $)

215.781319.41Survey mailing materials

2413.51N/AWeb administration (programming and domain name)

392.681181.66Labor for mailing/ emailing ($20/hr, 5 min per mailed survey, 1
min per emailed survey)

80.00238.33Labor for data entry ($20/hr, 5 min per survey)

3101.952739.40TOTAL
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Figure 3. Response rates over time (per protocol analysis)

The overall primary response rate was 228/442 (51%). A
significantly greater proportion of participants in the mail group
responded (129/221, 58%) compared with the Internet group
(99/221, 45%) (absolute difference 13%, 95% confidence
interval: 4%-22%, P<0.01). The per protocol analysis similarly
favored the mail group (absolute difference 14%, 95%
confidence interval: 5%-23%).

The final response rate for the survey, after we had used a
mixture of administration methods to raise the response rate,
was 64% (281/442). Response rates did not differ significantly
between the mail and Internet groups either in the intention to
treat (Table 3) or per protocol analysis (Figure 3) (absolute
difference: 0%, versus 4%, 95% confidence interval: -13% to
5%, respectively).

The Internet-based survey was more costly to implement than
the mail survey (Can $3101.95 and Can $2739.40, respectively)
(Table 4).

Had we utilized an existing Web site for developing surveys
[19], the Internet costs could have been reduced to Can $968.46
for the Internet group; however, we would have been constricted
in the format and design of the Web page.

Discussion

It is important to achieve the highest response rate possible in
order to limit non-response bias in health-care surveys. Previous
research has demonstrated that monetary incentives, stamped
return envelopes, telephone reminders, shorter surveys, and
high interest can sometimes increase response rates [1,2].
Currently, there are very few data comparing response rates
between postal and Internet surveys.

We hypothesized that we might receive a higher response rate
among surgeons to the Web questionnaire than to the
conventional paper version. We expected that surgeons with
busy schedules might find the Web questionnaire would take
less time and eliminate the inconvenience of dealing with paper
or mailing. Additionally, we believed that widely available
Internet access throughout operating suites, hospital wards, and
surgeons' offices would facilitate the early completion and return
of Internet-based surveys. Finally, the novelty of participating
in a Web questionnaire might have interested participants who
would not have completed a mailed questionnaire.
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Contrary to our hypothesis, but consistent with previous studies
[14,17], we found a lower response rate to the Internet
questionnaire. Raziano et al randomized 2 cohorts of geriatric
division chiefs to receive a survey either by electronic mail (n
= 57) or by conventional postal mail (n = 57) [17]. The aggregate
response rate was 58% (n = 31) for the email group versus 77%
(n = 44) for the postal mail group. In another study, Kim and
colleagues sent postal or email surveys to 2502 members of the
American Urological Association [15]. From the postal group
(n = 1000), 419 responses were obtained (42%); from the email
group (n = 1502), 160 (11%) responses were obtained [15].

McMahon and colleagues compared email and postal survey
response rates in a survey of physicians listed in the membership
directory of the Georgia Chapter of the American Academy of
Pediatrics [14]. The response rate after the first 2 mailings (2
weeks and 4 weeks) was 41% (59/143) for postal and 26%
(33/125) for email surveys [14]. Harewood distributed a survey
to patients about their experience after routine outpatient
endoscopy. Patients were randomized to receive the
questionnaire by standard mail or email. The email version of
the survey resulted in a 15% lower response rate (70% vs 85%)
(Table 5) [16].

Table 5. Response rates in previous surveys comparing mail and Internet surveys

ResponseGroupsParticipantsAuthors

Email 58% (31/53)*

Mail 77% (44/57)

Email (n=57)

Mail (n=57)

Geriatric division chiefs (n=114)Raziano et al [17]

Email 11% (160/1502)

Mail 42% (419/1000)

Email (n=1502)

Mail (n=1000)

American Urological Association
(n=2502)

Kim et al [15]

Email 26% (33/125)

Mail 41% (59/143)

Email (n=125)

Mail (n=143)

Georgia Chapter of the American
Academy of Pediatrics (n=268)

McMahon et al [14]

Email 70% (16/23)

Mail 85% (17/20)

Email (n=23)

Mail (n=20)

Patients after routine outpatient en-
doscopy (n=43)

Harewood et al [16]

Email 45% (99/221)

Mail 58% (128/221)*

after final mailing to all:

Email 64% (141/221)

Mail 63% (140/221)

Email (n=221)

Mail (n=221)

Orthopaedic surgeon– members of the
Orthopaedic Trauma Association
(n=442)

Present study

* 4 individuals had incorrect or no email address

This is also consistent with Couper's caution that for using a
probability-based method, with a list-based sample of
high-coverage populations, non-response remains a concern.
People will usually choose a paper version over an Internet
version of a survey [12].

We found a lower response rate to the Internet questionnaire
despite efforts to make the Internet version of our questionnaire
easy to use, and despite the inclusion of a link to the Web site
in the invitation email. We followed closely the
recommendations for conducting Web surveys made by Dillman,
who reported comparable electronic and postal mail response
rates [9]. We have also avoided many of the common problems
with Internet surveys noted by Zhang: our design used a
population that has easy access to the Internet and that is
relatively comfortable with it; we eliminated self-selection bias
and increased the validity of responses by using ID; we used a
personalized survey; and we blocked participants from entering
multiple responses [20].

However, we were probably able to achieve similar final
response rates for those who originally received the survey by
Internet only because we used mixed modes (ie, sent by email,
offered PDF, and finally sent a paper copy by mail), as shown
by our response rates up until the final reminders (Table 3).

There are several possible explanations for why the response
rate was lower for the Web questionnaire. It may be that
participants tend to be worried about computer viruses and

delete emails that are unsolicited or from someone they do not
know. In fact, it may be easier to delete an email than it is to
ignore a mailed survey. It may also be that more paper surveys
sent to the incorrect address may have been forwarded to
participants, whereas emails would not be re-directed (however,
we did not find a significant difference in the number of returned
emails versus paper surveys). Having to enter a user ID and PIN
to access the Internet questionnaire may have deterred
participants. Several participants who used Netscape as their
browser contacted us to report that they had trouble navigating
through the pages of the survey. We expected that the level of
computer literacy in this group would be quite high, although
this may not have been the case. The use of different versions
or types of browsers and different operating platforms can result
in the questionnaire being displayed differently on the designer's
computer and the respondent's computer [9]. Other differences
in the respondent's computer equipment can affect the
appearance of the questionnaire or the ease of using it.
Differences include the configuration of the user's screen
resolution, Internet connection speed, memory resources, and
software applications [9].

In the end, the cost of using the Web site was higher than
mailing the survey (Can $3101.95 vs Can $2739.40) because
of the cost of Web programming and the monthly cost of the
domain name. Our decision to design a custom Web page for
the survey led to the increased cost of the Internet survey. Had
our sample size been larger, the cost of the Web survey would
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have been less than the cost of the mailed survey: set-up costs
for the Web survey were high, but the cost per additional
participant was low [21].

In retrospect, excluding those without email addresses and
randomizing the remainder represents a superior design to the
one we chose, which requires separate consideration of per
protocol and intention-to-treat analyses. However, results were
very similar in the two analyses. Our allocation method was
“pseudo-random” because we did not use a random number
generator to allocate participants to each group. However, our
method probably produced the same effect as randomization
because we alternately assigned participants to groups using an
alphabetical list. Therefore, the assignment of participants was
not based on any factor that could plausibly affect their
inclination to respond.

We also did not pre-determine whether participants were regular
Internet users, or ask non-responders why they did not complete
our questionnaire. Thus, it remains possible that more selective
use of Internet users would lead to higher response rates. We
do not feel that the email group's receiving the final mail-out
three weeks later than the mail survey group had much effect
on the response rates. Because email communication is much
faster than postal mail, we found that after each reminder,

responses from the Internet group stopped coming in much
earlier than those from the postal mail group. Although one
might also challenge the generalizability of our results to
surgeons beyond the membership of the OTA, the similar
findings of other studies suggest the results may be broadly
generalizable. Another limitation of this study is that we cannot
precisely measure the reception of the survey by mail and
Internet: if the reception differs by the mode, the response rate
could be confounded if those who did not receive the survey
were included in the denominator. To be conservative we have
included in the denominator all those we tried to reach.

We conclude that postal surveys still result in higher initial
response rates than Internet-based surveys. Researchers should
not assume that the widespread availability and potential ease
of Internet-based surveys will translate into higher response
rates. Future research should focus on how to refine our
techniques in conducting Internet surveys so that they are more
accessible and easier to use. Asking non-respondents to
Internet-based surveys why they did not respond will inform
this work. As our expertise increases in the area of conducting
Internet surveys, we will be able to make a more informed
evaluation of whether they constitute a valuable tool for
conducting health research.
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Abstract

Background: In May 2000, AstraZeneca launched a Web service for asthma patients and health-care providers called LinkMedica,
which includes an asthma diary for monitoring and self-management. In the diary, the patient enters his or her peak flow, number
of doses of rescue medication, and if there have been any asthma symptoms during the previous 24 hours. The patient receives
an immediate response from LinkMedica, telling him or her if the asthma is under control and what to do if not, eg, increase the
dose of inhaled steroid. Health-care providers have access to the patient diary.

Objectives: The primary objective of the study was to describe patients' and health-care providers' use of LinkMedica. Secondary
objectives were to evaluate their perception of the system and how the users' interaction with the system is influenced by their
everyday lives.

Methods: Site statistics regarding number of registered users and diary usage were analyzed. An online survey among users
(85 respondents), a mailed questionnaire to health-care providers (131 respondents; response rate 26.8%), as well as in-depth
interviews with 10 patients and 5 general practitioners, elicited further quantitative and qualitative data on users' perceptions.

Results: In February 2003, a total of 7653 users had registered. During 2002, the growth in registered users averaged 50 per
month. In the same period, the number of unique diary users per month decreased from 307 to 138. Patients usually stopped using
the diary after a short time; the doctors were reluctant to introduce the diary to patients because of time constraints. Several user
subtypes were identified among patients and their relatives.

Conclusion: The self-selected survey responses and in-depth interviews indicated that LinkMedica is generally considered a
trustworthy and reliable site by both patients and doctors. However, there was a contrast between users' positive perception of
LinkMedica and their unwillingness to use the site for more than short periods. The primary reason for this was that LinkMedica
did not fit into their everyday lives because of technical and psychological aspects. A number of recommendations to improve
LinkMedica are suggested.

(J Med Internet Res 2004;6(3):e23)   doi:10.2196/jmir.6.3.e23

KEYWORDS

Internet; asthma; self care; physician-patient relations; computer-assisted decision making; human-computer interaction

Introduction

The cornerstone of modern asthma care is self-management,
allowing the patient to monitor his or her disease severity
continuously and to adjust the dose of inhaled corticosteroid
based on symptoms, lung function, and use of rescue medication

[1]. A recent Cochrane Review concluded that self-management
might improve asthma outcomes significantly [2]. Several
strategies have been developed, including patient education and
written actions plans.

With the appearance of the World Wide Web, new opportunities
for communication and interaction between patients and
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health-care providers have emerged. The Internet has been
suggested as a tool for monitoring and for self-management of
a number of chronic diseases, eg, diabetes, hypertension, and
asthma, and a small number of studies has been reported [3-8].

LinkMedica DK was launched in May 2000 as a Web service
for asthma patients and health- care providers. The service
enables asthma patients to monitor their condition using an
electronic asthma diary, and allows health-care providers to
access their patients' diary data. LinkMedica was sponsored and
designed by AstraZeneca Denmark in cooperation with the
Danish Asthma and Allergy Association and an independent
advisory board of asthma specialists.

To our knowledge, LinkMedica was one of the first publicly
available services taking advantage of the Internet for
self-management of asthma and allowing health-care providers

to access patient diary data online, thus improving and
facilitating the cooperation between health-care providers and
patients.

The LinkMedica Web site is currently available in Denmark
[9]. Until 31 March 2004 LinkMedica was also available in the
UK [10]. Besides different languages, the main difference
between the two sites was different algorithms controlling
feedback messages to patientsin the diary. This reflects the fact
that LinkMedica is prepared for localized set-ups in different
countries with different clinical guidelines and treatment
practices.

Below, LinkMedica is briefly described. Readers are encouraged
to visit www.linkmedica.dk (Danish) for personal study. Fig.
1 shows a screenshot from linkmedica.co.uk

Figure 1. Screenshot from linkmedica.co.uk
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System Description
LinkMedica has three main sections: Asthma Management
Centre (AMC), Knowledge Centre (KC), and Forum. KC and
Forum are immediately available to everyone, whereas AMC
requires the user to register and create a user name and a
password. Patients are able to create their own accounts online,
while health-care providers are required to contact AstraZeneca
to get registered. This is to confirm the identity of doctors and
nurses available to patients on LinkMedica. When a patient has
registered, he or she may select one or more doctors or nurses
from the list of available health-care providers. This grants the
health-care providers access to the patient's asthma diary if he
or she accepts the patient. This procedure ensures that both
parties have accepted their collaboration via LinkMedica. After
the doctor or nurse has accepted or rejected a patient, the patient
receives a notification about this at next login.

LinkMedica Asthma Management Centre
AMC contains the asthma diary. The intention is that the patients
log on every day and enter their asthma values: morning peak
flow, number of doses of rescue medication, and whether they
have had asthma symptoms at night. After submitting diary
values, the patient receives an immediate response saying
whether or not his or her asthma is under control and, if it is
not, providing detailed instructions on what to do. For example,
the user may be instructed to double the dose of inhaled
corticosteroids for a period of two weeks if he or she has
reported asthma symptoms on two consecutive nights. AMC
also has graphics that show trends in peak flow and symptoms
coupled with environmental factors such as pollen counts and
air pollution.

When a health-care provider logs on to LinkMedica, he or she
is shown the list of patients who have permitted him or her to
access their diary data. By clicking on a patient's name, the
health-care provider can see that patient's diary data and graphs.

LinkMedica Knowledge Centre
In KC, users can find a large number (>100) of articles and
news about asthma and allergies. The article section contains
summaries of evidence-based scientific papers from
peer-reviewed journals. These summaries are presented in two
formats: 1) "In summary," a user-friendly summary of scientific
papers, written in consumer language, and 2) "In detail," a fuller
version of the scientific paper and link to the published paper
abstract.

The following process is used to select papers: A project
coordinator appointed by a subcontractor (Foresight Links
Corporation) oversees the selection process. The coordinator,
who has professional expertise in evidence-based
decision-making, is the main liaison between Foresight Links
Corporation, the LinkMedica team and the advisory board.

First, the coordinator conducts a search of the databases of
"distilled" evidence using "asthma" as the only keyword, and
produces a list of the citations yielded by the search.

Databases used include The Cochrane Database of Systmatic
Reviews, Best Evidence, Database of Abstracts or Reviews of
Evidence (DARE), Clinical Evidence, and Bandolier.

These databases have been built up over the last 10 years by
internationally recognized initiatives (including professional
and governmental organizations such as the American College
of Physicians, the British Medical Association, and the Cochrane
Collaboration), engaged in the collection, appraisal, and
synthesis of the best available evidence from clinical research.

As a second step, this list of citations is sent to the advisory
board members, together with the list of topics identified as
relevant to patients and health professionals. The members of
the advisory board are asked to select articles covering as many
of the topics on this list as possible. When there are no articles
on the list to address topics, members of the advisory board are
invited to identify "classic" or recent articles published in
peer-reviewed journals, based on their own content knowledge
and expertise. These articles are retrieved from the Cochrane
Controlled Trials Database and PubMed, and are included only
if they meet the selection criteria used by ACP Journal Club.
The full article selection process was done before launch of
LinkMedica UK in summer 2001. Every four or five years,
articles will be reviewed again by the advisory board members
who are responsible for ensuring the content is up-to-date.

In addition, news from Danish and international media of
interest to asthma and allergy patients is being added on a
regular basis from Observer Denmark [11].

LinkMedica Forum
In the Forum section, users may participate in unmoderated
discussion groups and ask questions, which are dealt with by
experts. The experts are advisers from the Danish Asthma and
Allergy Association, a specialist in environmental medicine, a
pediatrician, a dermatologist, and a general practitioner [12].
AstraZeneca and the Danish Asthma and Allergy Association
selected the experts.

Objectives of This Study
The primary objective of this study was to describe patients'
and health-care providers' use of LinkMedica. Secondary
objectives were to evaluate users' perception of LinkMedica
and how their everyday lives interact with the system.

Methods

A total of four user studies (two surveys, two interview rounds)
were launched in summer/fall 2002. Site statistics were
evaluated in February 2003.

Site Statistics
Site statistics are available to the site administrator online from
LinkMedica's back end based on Web site log files. Total
number of registered users at the end of each month and number
of unique diary users each month (number of users entering
diary values at least once per month) were extracted and plotted
against time for visual inspection.

Surveys
Two user surveys were carried out. The first was an online
pop-up survey targeted at all users visiting the site from April
29 to May 30, 2002. When visiting LinkMedica during this
period, the user was presented with a pop-up window asking
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the user if he or she was willing to participate in an online
survey. Except for the introductory text, a yes and a no button
were the only elements on the pop-up form. If the user pressed
the no button, the window was closed. If the user pressed the
yes button, he or she was redirected to the survey form.
Regardless of the button pressed, a cookie was set on the user's
hard disk to prevent the pop-up window appearing on subsequent
visit. If the pop-up window was closed by other means-eg, by
clicking the cross in the upper right corner-no cookie was set.
No attempts were made to prevent users from submitting more
than one survey form by filling in the form on different
computers or by deleting the cookie from their own hard disk.
We assumed, however, that the risk of a significant number of
users doing this was negligible.

The response rate was not monitored, but the number of
submissions was compared with the number of unique visitors
(by IP-address) in May 2002.

The survey questionnaire contained 17 questions. In this article
we present the results of 7 selected questions: "Your age?";
"Your gender?" (male, female); "What is your background?"
(patient, relative, health care professional); "What is your
primary reason for visiting LinkMedica?" (seeking information,
seeking advice, asthma diary); "How often do you visit
LinkMedica at present?" (daily, weekly, monthly, less than
monthly); "How often do you intend to visit LinkMedica in the
future?" (daily, weekly, monthly, less than monthly); "How do
you rate the quality of LinkMedica?" (very good, good, poor,
don't know). The last question was asked for each subsection
of LinkMedica (diary, knowledge centre, forum).

Complete results from the full questionnaire are available in an
internal AstraZeneca report, which is available free (in Danish)
to anyone interested.

Males and females were compared with respect to age
distribution, reason for visiting LinkMedica (information,
advice, diary), and user's background (patient, relative,
health-care provider).

The second survey, a mailed questionnaire, was sent to all
health-care providers that- according to AstraZeneca's customer
database-had received a user name and password for
LinkMedica. The questionnaire was in two sections. The first
section of 4 questions was intended for all respondents. The
second section of 15 questions was intended for those who, in
their own opinion, had ample experience in using LinkMedica.
Only the results from the first section are presented in this
article. The full report (in Danish) is available free to anyone
interested. The questions from the first section were: "Your
profession?" (physician, nurse, secretary, other); "Have you
heard of LinkMedica?" (yes; no); "Do you think that there is a
need for Internet tools like LinkMedica in medical practice?"
(yes, no); "Do you ever use LinkMedica in collaboration with
your patients?" (Yes-frequently, Yes-sometimes, I have looked
at it-but did not find it useful, No, No-but I would like to try).

The questionnaire results allowed us to select persons
representing different types of LinkMedica users for interviews;
respondents of both surveys were asked to provide name,

address, and phone number if they were interested in being
interviewed.

Semi-structured Interviews
To seek to understand the social world as it is for
those people whose social world it is, is possible only
if one practices the art of listening to them in their
own terms and attends to the social world they
construct for themselves. (Zaner [13])

In-depth qualitative interviews were conducted with users in
order to get an understanding of the patients' approach to their
illness and their use of the Internet and the doctors' approach
to the use of Web-based monitoring systems.

A total of 15 users were selected from respondents who were
willing to be interviewed for semi-structured interviews: 8
patients, 2 mothers of children with asthma, and 5 GPs. They
were selected to represent: 1) male and female users, 2) users
of AMC and of KC and Forum, 3) frequent visitors and
occasional visitors, and 4) health-care providers, patients, and
relatives.

The interviews were designed to address three issues:

• Who are the users?
• How do the users use LinkMedica?
• How do the users' everyday lives interact with LinkMedica?

The perspective of the qualitative method is to understand the
world as inter-subjective-to understand the world from the point
of view of those who live in the world. The purpose of this
interpretative approach is to understand social phenomena-to
understand the lived experience and the complex world this
experience takes place in [14,15].

All interviews were conducted as semi-structured qualitative
interviews according to Kvale's criteria for conducting and
analyzing qualitative interviews [16]. They were taped and
transcribed. Each interview was broken down into thematic
units and these were compared across interviews. As the
qualitative method provides insight into the inter-subjective
world, it is not possible to quantify the data: they are interpreted
as themes from the lived experience of those interviewed.

The starting point of the interviews was the patients' relation to
their disease, and both doctors' and patients' strategies for
information seeking and use of the Internet. Themes that
appeared during the first interviews were pursued in later
interviews.

Results

Trends in Number of Registered Users and Diary Users
In February 2003, a total of 7653 diary users were registered
on LinkMedica. The number of unique diary users at that time
was 138 per month.

Figure 2 shows that the growth rate of user numbers falls into
three phases: In the first 3 months after launch, more than 2000
new users registered. During the next year and a half
approximately 4000 users registered, and during the last year
there was a growth of approximately 50 new users per month.
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The trend in unique diary users is more uneven. After a peak
of 100 diary users in May 2000, the number decreased until
November 2000, when only 9 users kept an online diary. During
the next year the number of diary users increased (with a
decrease during holiday seasons) to a maximum of 307 in

January 2002. This increase occurred at the same time as
AstraZeneca started marketing LinkMedica. After this, the
number of unique diary users was steady for a period of about
4 months. However, in February 2003, the diary user number
had declined to 138 per month.

Figure 2. Number of unique users that have entered their diary per month (bars) and total number of registered users (line)

User Survey
Between April 29 and May 30, 2002, 85 users responded to the
online pop-up survey. Compared to a total of 3689 unique
visitors in May 2002, this gives an estimated response rate of
2.3%. Of these 59 (69%) were patients, 12 (14%) were mothers
of children with asthma and 8 (9%) were health-care providers
(see Table 1). Inter-quartile age range was 29 to 43 years.

Because of a programming error in the survey, gender was not
recorded for 13 users. Of those remaining, two thirds were
female. Mean age was 36 years for females and 41 years for
males. This difference was not statistically significant (p=0.12).
The age distribution for males and females respectively is shown
in Figure 3.

User background and reason for visiting LinkMedica differed
somewhat between males and females. Most females were

seeking information and advice (49%), while the majority of
males gave the asthma diary as primary reason (56%) (Table
2). Only 1 of 7 health-care providers was female. This difference
between male and female users with respect to their background
(patient, relative, health-care provider) and their reason for
visiting LinkMedica (information, advice, diary) was statistically
significant (p<0.05, chi square test).

Seventy-two percent reported that they visited LinkMedica at
least once a month, and 92% reported that they expected to visit
LinkMedica at least monthly in the future.

When asked how they perceived the quality of LinkMedica, the
majority of users answered that the quality was good or very
good. However, for each main section a rather large percentage
of users answered that they did not know (Table 3).
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Table 1. Demographics of respondents to pop-up online survey

Females**Males**AllBackground

32 (68%)17 (68%)59 (69%)Patient

11 (23%)0 (0%)12 (14%)Relative

1 (2%)6 (24%)8 (9%)Health care professional

3 (6%)2 (8%)6 (7%)Other

47 (99%)25 (100%)85 (99%)*Total

* Because of a programming error in the survey, gender could not be accounted for in 13 users
** p = 0.04, chi square test

Table 2. Response to the online pop-up survey question "What is your primary reason for visiting LinkMedica?"

Females*Males*AllReason

18 (38%)4 (16%)23 (27%)Information (Knowledge Centre)

5 (11%)0 (0%)6 (7%)Advice (Forum)

18 (38%)14 (56%)39 (46%)Asthma diary (Management Centre)

6 (13%)7 (28%)17 (20%)Other

47 (100%)25 (100%)85 (100%)Total

* Because of a programming error in the survey, gender could not be accounted for in 13 users

Table 3. Users' responses to the online pop-up survey question: "How do you rate the quality of Asthma Management Centre, Knowledge Centre, and
Forum respectively?"

ForumKnowledge CentreAsthma Management CentreAssessed quality

8 (10.3%)15 (18.7%)27 (33.7%)Very good

24 (30.8%)33 (41.2%)28 (35%)Good

2 (2.6%)2 (2.5%)2 (2.5%)Poor

44 (56.4%)30 (37.5%)23 (28.7%)Don't know
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Figure 3. Age distribution of users

Health Care Providers Survey
Out of 489 questionnaires mailed to health-care providers
that-according to AstraZeneca's customer database-had been
given user name and password for LinkMedica, 131 were

returned (response rate 26.8%). Among the respondents there
were 127 (97%) physicians and 4 (3%) nurses. Fifty-one (39%)
used LinkMedica intermittently or frequently for their asthma
patients. Questionnaire results are summarized in Table 4 and
Table 5.

Table 4. Health-care providers' answers to two questions from the mailed questionnaire

TotalNoYesQuestion

131 (100%)18 (14%)113 (86%)Have you heard of LinkMedica?

131 (100%)35 (27%)96 (73%)Do you think that there is a need for Internet tools like
LinkMedica in medical practice?

Table 5. Health-care providers' answers to the question: "Do you ever use LinkMedica in collaboration with your patients?" (from mailed questionnaire)

FrequencyAnswer

4 (3%)Frequently

47 (36%)Sometimes

4 (3%)I have looked at it-but did not find it useful

46 (35%)No

29 (22%)No-but I would like to try

130 (99%)Total

Interviews
A total of 15 one-to-one in-depth interviews, each lasting
approximately 60 minutes, were conducted.

Who Are the Users?
Five thematic types of users were identified among the
interviewees. Characteristics are summarized and compared in
Table 6.
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Table 6. Interviewees

DemographyUser

Male, 28, severe asthma, uses the diary. Has posed questions to expert.Patient 1

Female, 37, asthma, diary user, mother of two, one has asthma.Patient 2

Female 33, asthma, mother of a child with asthma, does not use the site.Patient 3

Female 53, severe asthma and allergy, diary user.Patient 4

Female 43, asthma and allergy, has used the site for information.Patient 5

Male, 40, asthma, diary user.Patient 6

Female, 35, asthma, diary user, pregnant with first child.Patient 7

Female, 38, daughter with allergy, has posed questions to expert.Patient 8

Female, 38, son with severe asthma, uses the whole site.Patient 9

Male 48, asthma, diary user.Patient 10

Female 40, been a GP for 3 years, uses the diary.GP 1

Male 53, been a GP for 18 years, uses the diary.GP 2

Male 52, been a GP for 26 years, uses the diary.GP 3

Male 52, been a GP for 20 years, does not use the diary.GP 4

Male 58, been a GP for 20 years, working part time, uses the diary.GP 5

Patients
We identified a thematic difference amongst the patients. We
labeled the two distinctly different types of patients as
controllers and neglecters.

The controllers wish to gain control of their disease. They
establish daily routines to control and monitor the disease so
they do not have to worry about it. Their homes are designed
to prevent asthma attacks. They use AMC to monitor their
condition.

The following is an excerpt from a patient interview.
Interviewees are listed and characterized in Table 7.

Interviewer: "Almost everybody in the family suffers
from asthma. Does it influence your everyday life?"

Patient 2: "No, not really. It influences us in that
way-as you can see-that we do not have carpets, just
the bare floor. And our son cannot have the pets that
he would like to have. And we have installed a
ventilating system in order to try and reduce the
humidity. So in that way it has influence on our
surroundings. We have chosen to hire a cleaner to
clean the house because we realize that we cannot
do it properly ourselves. So it does influence our lives,
but we do not think about it on a daily basis."

The neglecters do not want to think about their disease. By not
focusing on it, they feel better. In this way they do not use
mental energy on the disease, and they consider this to be good
for their health. To feel secure, they just need to carry their
rescue medication with them. This excerpt from an interview
reflects this attitude.

Patient 4: "Then I must figure out myself what is good
for me.

Interviewer: "Instead of exploring and reading?"

Patient 4: "Yes-you can get so focussed on it at times.
Sometimes it is better to pretend nothing is wrong.
It's a balance, you know."

There was no distinction between the sexes in these attitudes.

We also observed that different user types might very well be
expressed within the same person at different times and that
most users possess traces of both the controller and the neglecter
types. Thus, a person could say that he or she did not pay
attention to the disease and at the same time talk about
refurbishing the entire house or about being highly aware of
things that might provoke an attack.

Mothers
The two mothers of children with asthma or allergy interviewed
were different in their needs and response patterns to
information. One motherexpressed an urgent need for
information and responded emotionally to the information. She
was mainly interested in guidelines that could help her in her
present situation. She was not interested in abstract knowledge
such as research results or scientific information.

The other mother used all her energy to control her child's
disease. She subscribed to news and was active in the Forum.
She was empowered by the use of AMC and strived to control
her child's disease. She did not think this behavior influenced
her family life. The following excerpt is an example of this.

Interviewer:" I can see you spend a lot of time looking
for information. How does that influence your
everyday life?"

Patient 9: "It does not-in any negative way. I think it
is good that I don't have to spend all day reading
newspapers. Now I can use the Internet if there is
anything I need to know."
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These two mothers were comparable to the neglecter and the
controller types. They will be referred to as the emotional and
the professional mother respectively.

General Practitioners
The typical GP user is a male around fifty years old who works
at a GP clinic with a small number of other doctors. Two
thematic subgroups were identified: the user, who had
experience in monitoring asthma patients with LinkMedica and
the interested, who was considering using LinkMedica in the
future.

The user was introduced to AMC through participation in a
clinical trial. He finds the system of great value for the patients,

but he doesn't use it himself now the trial has ended. He finds
that AMC has too many functions-more than he needs. He finds
the system to be complex with a complicated login procedure.

The interested has no experience in using LinkMedica but has
heard about it. He believes that both he and his patients might
benefit from using the system.

The typical GP user is not a confident user of either the Internet
or a PC. The GP knows his own electronic patient record system,
but he doesn't use the PC for anything else. He is connected to
the Internet through an integrated services digital network
(ISDN) connection. This creates obstacles for a smooth login
procedure and prevents him from being online all the time.

Table 7. Thematic user segmentation

The GPRelative: the profes-
sional mother

Relative: the emo-
tional mother

Patient: The disease
neglecter

Patient: The disease
controller

User segmentation

No focus on the
causal relationship

Causal (it is possible
to find the cause for
an attack/rash)

Causal (it is possible
to find the cause for
an attack/rash)

Deterministic (the
causes can be found
but they are not impor-
tant to find)

Causal (it is possible
to find the cause for
an attack/rash)

Cause & action

Patient must learn to
accept their asthma

Ad hoc information
seeking according to
need

InstrumentalAd hoc information
seeking according to
need

InstrumentalRelation to disease

Courses arranged by
the Danish Medical
Association or the
medical industry

Experienced informa-
tion.Information is
sought when acute
needs appear.

Disseminated informa-
tion.Active search for
information

Experienced informa-
tion.Information is
sought when acute
needs appear.

Disseminated informa-
tion.Active search for
information

Knowledge

Medical journals, easy
read articles

Research articles,
news, etc.

Instructive informa-
tion

Funny information,
clarifying informa-
tion.

Research articles,
news, etc.

Information type

The GP is a consultant
for the patient

The GP is perceived
as ignorant on sub-
jects concerning asth-
ma and allergy

The GP is perceived
as ignorant on sub-
jects concerning asth-
ma and allergy

The GP is perceived
as ignorant on sub-
jects concerning asth-
ma and allergy

The GP is perceived
as ignorant on sub-
jects concerning asth-
ma and allergy

Relation between GP and
patient

How Do Users Use LinkMedica?
From the interviews we found that the user's perspective plays
an important role in how the system is perceived and used.

In the outside-in perspective, the users have a problem that
arises in the outside world and expect to find answers in
LinkMedica. These users have an acute need for information
and browse the site to fulfill this need. They ask questions, and
they expect a quick reply. It is mainly women who have the
outside-in perspective.

In the inside-out perspective, the users focus on the use of the
diary. They do not read or look for articles and news. But once
in a while, an interesting headline may catch their attention.
They expect the system to operate as smoothly and as quickly
as possible. They have high expectations to the usability of the
system. Most of the users who used the diary participated in
another research project. It is more often males that have the
inside-out perspective. This also applies to GPs.

How Does the User's Everyday Life Interact With
LinkMedica?
Most patients interviewed found it easy to use LinkMedica and
to enter diary data. In spite of this, none of them used the diary
as intended, ie, entering diary values immediately after
measuring morning peak flow. All patients wrote the values on
a piece of paper and entered the values in LinkMedica whenever
it was convenient. Some had access to the Internet at work while
others used their home computer in the evenings or during the
weekends.

In general, we found that the users were satisfied with
LinkMedica; some expressed a will to continue using the site
to monitor their asthma over time and to identify asthma triggers.
But even though they were motivated, most of the users believed
that they would not continue using the site. This excerpt shows
a typical behavior:

Patient 2: "I do not enter diary values every day. I
do it in batches. On the other hand, you should enter
values every day in order to benefit from the system.
I really want to, but I never get it done."
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As a system, AMC is seen as a reliable tool. However, when
the patient receives an unexpected message, one that contradicts
his or her previous experience, the patient reacts with disbelief.
The patients that had experienced a red alert instructing them
to increase the dose of inhaled steroid did not understand why
this was important, and none of them took the prescribed action.

In general, the patients were reluctant to use medication on a
regular basis. It was difficult for them to accept the fact that a
daily dose of medicine is better than using medicine only when
experiencing symptoms, as this excerpt shows:

Patient 6: "I thought it was a high dose. I did follow
the instructions on the Internet-but not the dose."

Interviewer: "Why not?"

Patient 6: "I might have had a low peak flow for a
couple of days. But it kept instructing me to increase
the dose, and I did not think it was necessary.

Interviewer: How much would be reasonable?"

Patient 6: It should have said a little bit more.... I do
not know the side effects [talking to the
microphone]-do I?

When asked to consider the ideal patient for the system, the
GPs generally described a young man who does sports and has
an interest in computers, as expressed here:

GP 4: "I imagine a young man around 20 who is
troubled by his asthma and knows about computers.
So I don't have to explain everything to him. I think
it is complicated and I would rather not explain it."

The GPs said that their relations with the patients are currently
in transition. From being considered experts, doctors are now
more like consultants who identify problems and cures in
collaboration with the patients. The GPs find that this is a
positive development. But resources are limited, and the
consultations still have to fit the 10-minute slots GPs can make
available for appointments. This puts a strain on the GPs.
Furthermore, as most GPs themselves are not confident PC
users, they find it very difficult to instruct the patients in the
system. The consultant role requires confidence as well as
technical insight, and most GPs do not feel they have this
insight.

From the GP's point of view, the patients benefit from using
LinkMedica. The system helps patients understand their disease,
improves compliance, and reduces symptoms. Furthermore,
LinkMedica stresses the patient's own responsibility for his or
her disease, as this GP says:

GP 5: "It is really motivating. The first of my patients
who used the system came back to me and said: I'm
so happy I tried this. I went hill-walking in Norway,
and you know what? I went all the way to the top and
back down again. I haven't been able to do that for
many years."

None of the GPs reported that the patients had difficulties in
using the system. The GPs themselves, however, found that
using LinkMedica was difficult. The login procedure, especially,
was perceived as an obstacle. A GP expressed it like this:

"It is an obstacle. I think it is important that the
computer logs you in automatically by remembering
your login information. All that about changing your
password: Forget it! People don't do it."

From the GP's perspective, AMC is a useful tool, especially for
things that computer systems do well: record keeping and
performing calculations. This is the major advantage of the
system. The disadvantage is that it takes time to log in and to
instruct the patients. Also, the GPs found that the system has
more functions than necessary.

Even though the GPs have a positive attitude towards the system,
their use of it is influenced by external factors such as time and
economy. As the GPs put emphasis on these factors, they do
not use the system.

Discussion

Survey and interview data indicate that users are happy with
LinkMedica in general. Patients find that the asthma diary helps
them manage their disease, and doctors find that the diary
improves asthma control in patients using it. This observation
is supported by preliminary data from a clinical trial. These
data, which are currently under evaluation and have been
published in abstract form, suggest that LinkMedica improves
lung function, asthma severity score, and bronchial
hyperreactivity compared to traditional treatment regimens
initiated by either a GP or a pulmonologist [17].

LinkMedica as a whole is considered a reliable system that
offers information of high quality about asthma and allergy.
Furthermore, doctors and patients haveexpressed a need for
improved tools for asthma monitoring and management. In this
respect, the users consider the Internet a medium of high interest.

Interestingly, however, we also found that despite their positive
attitude and readiness, both doctors and patients usually stop
using LinkMedica after a short period of time. From site
statistics and informal user contacts we were already aware of
this problem before the project started. The project, however,
has given us insight into possible reasons forthis evident
paradox:

• Users are inexperienced with the Internet and computers.
• Access to the Internet is limited and cumbersome.
• Users' everyday lives interact with LinkMedica in

unpredictable ways.
• Different user types have conflicting needs.
• Internet information may support but not change users'

inherent attitudes.
• The benefits of using an asthma diary are not recognized

immediately.

Users Are Inexperienced With Internet and Computers
Surprisingly, we found that the users having most difficulties
with LinkMedica were the doctors, whom we expected to be
confident computer and Internet users. None of the patient users
expressed any difficulties whatsoever using LinkMedica. The
main complaint from doctors was that the login procedure is
complicated and time consuming. The doctors have difficulties
managing different user names and passwords for different

J Med Internet Res 2004 | vol. 6 | iss. 3 |e23 | p.78http://www.jmir.org/2004/3/e23/
(page number not for citation purposes)

Anhøj & NielsenJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


services. Even though changing user name and password to
something easy to remember is straightforward in LinkMedica,
none of the doctors did this.

From training sessions with GPs, it is our personal experience
that doctors find it difficult to use more than one application at
a time. In general, doctors are satisfied with their electronic
patient record system available from their desktop, but they do
not feel confident in "windows juggling." This prevents them
from having LinkMedica at hand whenever an asthma patient
comes to the clinic.

In this sense, lack of practice and confidence hinders the use of
LinkMedica. But surprisingly, only doctors seem to have this
problem. This observation could be the result of a selection bias,
leaving only computer literate patients for survey and interview.
Although this may be partially true, we do not believe this fully
explains why patients apparently have fewer problems than
doctors accessing LinkMedica. It may be that doctors have
higher demands and are more critical because of time constraints
in their work. The fact that doctors on average are older, have
less experience with the Internet, and seem to use the Internet
less than patients for general information seeking may also play
a role.

Access to Internet Is Limited and Cumbersome
Easy access to the Internet is critical for users' experience with
LinkMedica. In 2002, 76% of Danes had access to the Internet
either from work or home, and 56% used the Internet at least
weekly (38% daily) [18]. Thus, in Denmark, Internet availability
is hardly a barrier. But speed of connection may be. In the
surveys, we did not ask how the users connected to the Internet.
But in the interviews, some users complained that the connection
and logon time through an analog modem was an obstacle.
Although our impression is that LinkMedica loads faster than
many other Web sites with comparable content, booting the
computer and dialing up with a modem may take several
minutes. In comparison, it usually takes less than 20 seconds
to fill in the diary and receive the feedback message. As
broadband connections become more available and affordable
in the future, we expect these problems to diminish.

Users' Everyday Lives Interact With LinkMedica in
Unpredictable Ways
In our opinion, an interesting finding from this study is how
much users' everyday lives interact with LinkMedica. As an
example, take the doctors' time schedules. They have about 10
minutes per patient. This, together with the fact that most doctors
do not feel confident in using the Internet, or even their
computers, has an enormous impact on how the doctors look at
LinkMedica. The end result is that not a single one of the doctors
that we interviewed used LinkMedica on a regular basis, despite
their positive attitude. Furthermore, the doctors were mistaken
in their views of who would use LinkMedica. According to the
doctors, the typical LinkMedica user would be a young, sporty
man, when in fact, the typical user is a mother around 40 years
of age.

The following is another example of how everyday life
influences the use of LinkMedica: Typically, the diary users
measure their peak flow in the morning and write down the

value. They collect the values for a week and type them in later,
during the weekend. This way, feedback messages are received
days after the condition that triggered them, and the whole idea
of immediate dose adjustments due to changes in symptoms or
peak flow is lost.

We are convinced that this problem has something to do with
the Internet still being separate from the rest of people's
everyday lives. The Internet is something you actively connect
to, not something that is just there like the telephone or the
television. In this sense, LinkMedica and other Internet-based
disease management systems are ahead of their time, and we
would expect these programs to gain popularity and usability
as the Internet gets more integrated into our everyday lives.
Currently, we are investigating other means of connecting to
LinkMedica, eg, short messaging system (SMS) and general
packet radio service (GPRS). These technologies have the
advantage of being closely integrated into people's everyday
lives and are immediately available to anyone, anywhere without
the inconvenience of having to start the computer or wait for
slow dial-up connections.

Different User Types Have Conflicting Needs
A number of patient subtypes were identified: controllers,
neglecters, professional mothers and emotional mothers. The
doctors came in two groups: users (or more correctly, former
users) and potential users, who had no prior experience with
LinkMedica but who were interested in trying it. During the
interviews, it became obvious that these highly different user
types have very different requirements and expectations of
LinkMedica.

Different parts of LinkMedica (AMC, KC, Forum) are
considered important depending on the user's perspective:
inside-out or outside-in. The doctor and the controller, together
with the professional mother, expect the diary (AMC) to
function without a hitch. News, discussion forums, and
ask-the-expert sections are merely distracting elements
preventing them from having fast access to the diary. If they
ask for information, they want it to be as complete as possible,
enabling them to decide for themselves how to act. They prefer
evidence-based articles and expert opinions to news and advice
from other users. The neglecter and the emotional mother, on
the other hand, seek information only when they need it. They
expect concise information and concrete advice to help them in
their current situation. They usually avoid scientific articles and
expert opinions unless they are directly applicable to their
current needs. They are not interested in monitoring their disease
using the diary.

Creating a Web site that seeks to satisfy such conflicting needs
and user perspectives may not be a good idea. For future Web
projects like LinkMedica, we suggest that the target users be
defined clearly from the very beginning. For existing Web sites
of complex nature like LinkMedica, it may be worthwhile
considering a split into several more focused sites, which may,
of course, be interlinked.
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Internet Information May Support but Not Change
Users' Inherent Attitudes
It is an interesting observation that diary users (controllers) were
the ones least likely to follow the advice in the feedback
messages. As mentioned previously, not a single interviewee
who received an alert message instructing him or her to increase
the dose of steroid followed this advice. This observation calls
into question the whole idea of the diary design as it is today.
If the users most likely to use the diary are also the users least
likely to follow specific advice from feedback messages, it
might be worthwhile reconsidering the format and the content
of the feedback messages.

The idea of having an electronic asthma diary with an
"intelligent" feedback system was to support and educate asthma
patients in self-management. In this respect, the diary may serve
as a daily consultation with a virtual asthma expert. This study
taught us, however, that an important difference between virtual
and real experts is that patients do not readily accept advice
from a virtual expert if this advice conflicts with the patient's
own previous experience and attitudes in general, eg, that they
are opposed to the use of steroids. The lesson learned is that no
matter how intelligent and how well supported by acknowledged
experts, a computer system cannot replace real face-to-face
contact between doctor and patient. In future versions of
LinkMedica and similar systems, we suggest that the very
detailed (and complicated) feedback system be replaced by a
simple "traffic light" approach. For example: "If your asthma
diary says green, all is well. If it says yellow two days in a row
or more, or red on a single day, contact your asthma doctor."

The Benefits of Using an Asthma Diary Are Not
Recognized Immediately
From classical behavioral psychology we know that in order to
reinforce certain behavior, the latency time between behavior
and reward must be short. This phenomenon has great
implications for treatment of asthma.

In general, it takes time to achieve asthma control. The effect
of inhaled steroids on symptoms and exacerbations resulting
from previously inadequate treatment may be delayed weeks
or months after start of treatment. Furthermore, relapse after
cessation of treatment may also be delayed. Since the reward
(improved health) is delayed, it can be difficult for the patient
to understand why taking regular medication is important. This
latency problem is probably one of the reasons that inhaled
steroids are being used much less than recommended [19] and
also a main reason why patients tend to stop using LinkMedica
after a short time.

As with medical treatment, self-management using an electronic
asthma diary may take some time to prove its value to the
patient. The immediate advantage of measuring peak flow,
turning on the computer, connecting to the Internet, logging on
LinkMedica, and entering diary values is simply not big enough
for the patient to continue doing this for longer periods. Even
if a patient has experienced improved asthma control from using
LinkMedica, the advantage of continuing use may not (from
the patient's viewpoint) justify the inconvenience.

In principle, there are two ways to solve this problem: by
improving the accessibility of the diary, which could be achieved
by, for example, improved Internet connections, mobile phones,
or wireless devices (peak flow meters, electronic dispensing
devices, etc.); or by increasing the immediate advantage of diary
entry. There may be several ways to achieve the latter. Further
studies need to be carried out to reveal whether it is the
technology or the lack of immediate advantages that creates
obstacles. User studies and explorative design methods [20] can
help to clarify the users' needs.

As an example, teenagers would probably adhere more to the
diary if they were permitted a small number of free SMS
messages for their mobile phones after each diary entry, while
others would be encouraged by reimbursement of a portion of
their medicine costs linked to how often they entered their diary
values. The decrease in unscheduled doctor visits, days off work,
etc. resulting from the improved health of users would probably
offset the cost of such reimbursement programs. Rewards may
also be "virtual": small games where points earned from filling
in the diary give access to new game levels might encourage
children (and some adults) to adhere to the diary. General
information on the user's health-eg, weekly or monthly messages
with overall information about the user's asthma, whether it has
improved or worsened, and what to do about it-might also prove
useful.

What Can Be Done to Support the Use of LinkMedica
and Similar Web Sites?
Given 3 years of experience developing and marketing
LinkMedica together with the results of this study, we are able
to suggest improvements that would make new users more likely
to hold onto their Web-based asthma diaries for longer periods:

• Split LinkMedica into two sites, one for the diary and one
for information, discussion groups and ask-the-expert
sections.

• The diary should be developed after the
"lean-mean-machine" principle, completely free of
distracting elements like news, flashy graphics, opinion
polls, etc. Fields for login and diary values should preferably
be available on the front page, allowing for one-click access
and diary entry.

• Redesign the feedback messages to merely inform about
asthma status, rather than give concrete advice regarding
dosage etc.

• Remove peak flow from the diary. The value of peak flow
monitoring in asthma care is debatable [21], and many users
find peak flow measurements cumbersome, which hinders
the use of the diary. Alternatively, recording peak flow
should be optional.

• Explore other methods for data entry and feedback than
conventional Web forms. A combination of daily data entry
via mobile phone and occasional Web access for diary
overview and graphing facilities could prove valuable.

• Consider how to "reward" users immediately after diary
entry. This is essential. Users of the diary must have some
sort of immediate reward after dairy entry in order to
continue using it for longer periods.
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Conclusion
In general, LinkMedica is regarded as a very reliable and
advantageous system by both patients and doctors. However,
only a few users are using LinkMedica as intended, and most
users, patients as well as doctors, stop using the diary after a

short time. There are several reasons for this, the main reason
being that the Internet in general and LinkMedica in particular
are still not integrated into people's everyday lives.
Consequently, if LinkMedica is to become more popular, it
needs to be adapted to the conditions of the users, so it becomes
a natural and integrated part of their everyday lives.
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Abstract

Background: Adults with low literacy may encounter informational obstacles on the Internet when searching for health
information, in part because most health Web sites require at least a high-school reading proficiency for optimal access.

Objective: The purpose of this study was to 1) determine how low-literacy adults independently access and evaluate health
information on the Internet, 2) identify challenges and areas of proficiency in the Internet-searching skills of low-literacy adults.

Methods: Subjects (n=8) were enrolled in a reading assistance program at Bidwell Training Center in Pittsburgh, PA, and read
at a 3rd to 8th grade level. Subjects conducted self-directed Internet searches for designated health topics while utilizing a
think-aloud protocol. Subjects' keystrokes and comments were recorded using Camtasia Studio screen-capture software. The
search terms used to find health information, the amount of time spent on each Web site, the number of Web sites accessed, the
reading level of Web sites accessed, and the responses of subjects to questionnaires were assessed.

Results: Subjects collectively answered 8 out of 24 questions correctly. Seven out of 8 subjects selected "sponsored sites"-paid
Web advertisements-over search engine-generated links when answering health questions. On average, subjects accessed health
Web sites written at or above a 10th grade reading level. Standard methodologies used for measuring health literacy and for
promoting subjects to verbalize responses to Web-site form and content had limited utility in this population.

Conclusion: This study demonstrates that Web health information requires a reading level that prohibits optimal access by
some low-literacy adults. These results highlight the low-literacy adult population as a potential audience for Web health
information, and indicate some areas of difficulty that these individuals face when using the Internet and health Web sites to find
information on specific health topics.

(J Med Internet Res 2004;6(3):e25)   doi:10.2196/jmir.6.3.e25
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Introduction

Although a tremendous volume of educational health materials
is disseminated in the United States, not all Americans find this
information accessible or usable. In particular, adults with poor

health and low functional literacy face great risks of poor health
outcomes and preventable disease progression [1-4]. While
many low-literacy adults could benefit from enhanced health
knowledge, most current health education materials are written
at a 10th grade or higher reading level [3]. Inability to access
or understand health education materials inhibits important
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preventive or treatment measures, and may decrease the
likelihood of identifying a symptom of disease. Low health
literacy is also a barrier to enrollment in clinical trials [5,6] and
minimizes adherence to instructions given by health
professionals [7]. These obstacles are compounded by low
income levels pervasive in the undereducated population [1],
which can prevent individuals from pursuing regular primary
care, paying health insurance premiums, or purchasing
medications when prescribed. Collectively, these factors help
to explain why low-literacy adults are twice as likely to be
hospitalized as individuals with high functional literacy [8].

The expense of poor health and low functional literacy on the
health system is estimated at $73 billion each year [9]. High
cost estimates have encouraged many health-care providers to
search for innovative ways to improve health literacy. The
Internet has been embraced as an easy-to-use, convenient, and
comprehensive clearinghouse for information on diseases,
disorders, treatments, and preventions. Even when receiving
physician care, between 40% and 54% of medical patients use
the Internet to learn about treatment options and tobetter
understand their medical conditions [10].

However, the low-literacy population has largely been excluded
from the veritable boom of Internet health resources. The
expense of Internet services and personal computers may be
too high for this population. In addition, most text-based health
information on the Internet is too advanced to be optimally
effective for low-literacy populations. On average, Internet
health-education materials are written at a 10th grade or higher
reading level, and 100% of English-language health Web sites
examined in a 2001 study required at least high school-level
reading proficiency [11,12]. Another study concluded that of
1000 Web sites reviewed, only 10 had a level of writing and
content accessible to low-literacy adults [13]. Kalichman et al
suggest that individuals who read English below a 6th grade
level are not likely to make effective use of the Internet [14].
Further, Zarcadoolas et al report that complex Web features,
such as animated links, may be challenging for low-literacy
adults to identify and utilize [15]. The 1992 National Adult
Literacy Survey (NALS) revealed that more than 90 million
Americans either read at a low-literacy level or are functionally
illiterate [1]; the paucity of Internet health resources appropriate
for these individuals perpetuates discrepancies in health
outcomes between the educated and undereducated.

While no studies to date have determined how many low-literacy
adults regularly use the Internet to find health information, the
dearth of educational materials suitable for these individuals
may impair optimal usage and navigation. One study has
reported interventions that enabled low-income HIV-positive
individuals to use the Internet and to critically evaluate
information that they encountered [16]. Health-related Internet
use has also been shown to enhance knowledge about HIV and
to be correlated with active coping in a study of HIV-positive
patients [17]. Although these studies focus on low-income status
rather than low-literacy status, the established correlation
between these two factors suggests that low-literacy adults may
likewise benefit from augmented health education via the
Internet.

We conducted an observational study of low-literacy adults to
assess how they searched for Internet health information in as
close to a natural setting as possible. Our investigative questions
include the following: if low- to mid-level literacy adults are
given access to the Internet, can they find basic health
information that they can understand? Will their search strategies
be effective in identifying information that they can use and
comprehend? How do they rate current health Web sites in
relation to their needs and interests? Will they be able to conduct
successful self-directed searches? In our investigation, we also
categorized navigational strategies used by low-literacy adults
and the reading level of materials they accessed.

Methods

We enrolled 13 adult literacy students (3rd to 8th grade reading
levels) from Bidwell Training Center, a vocational school in
Pittsburgh, Pennsylvania. The protocol used was approved by
the University of Pittsburgh Institutional Review Board. Bidwell
students are organized individually and/or in small groups for
reading instruction; they meet together once a week for program
announcements. The literacy program coordinator introduced
the study to 20 students in this large-group setting. Thirteen
interested students then self-selected into the study. All subjects
participated in a computer skills workshop in May 2003, where
they were presented with basic search and navigation strategies
and learned how to use the Google search engine. We selected
Google because it is a widely used search engine and has a "Did
You Mean…" feature that corrects misspelled search terms. We
anticipated that this might be a feature that low-literacy subjects
would find particularly helpful. Among other topics, subjects
were taught how to use the "Back" button and the "Forward"
button, how to scroll down a page, how to identify links, and
how to conduct basic searches. Each subject also filled out a
brief questionnaire to give insight on their educational
background, ethnicity, health insurance status, and previous
experience with computers and the Internet. The questionnaire
was written at a 3rd grade reading level (Flesch-Kincaid Reading
Scale).

An investigator met individually with each of the participants
within 3 weeks of the computer skills course for the
observational portion of the study. Participants were 1)
administered the REALM test (Rapid Estimate of Adult Literacy
in Medicine) [18] to assess their health literacy level; 2) asked
several questions to gauge their comfort level on the Internet
and prior Internet experiences; and 3) taught how to "think
aloud," or continually express their thoughts while using the
computer. Investigators engaged each participant in several
think-aloud examples in order to actively illustrate this process.

The investigator then asked the participant to use the Internet
and Google search engine and think aloud while finding
information on a subject of his or her choice. This preliminary
question allowed participants to practice and review their
Internet searching techniques. Participants were permitted to
ask the investigator technical and navigation-related questions
during this part of the study. These questions included, but were
not limited to, whether to put spaces between words in search
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terms and how to initiate a search once a search term had been
specified.

Participants were then asked to find answers on the Internet to
3 health-related questions developed by members of the research
team. Participants were instructed to use the Google search
engine so that their answers could be standardized. A committee
consisting of a physician, a faculty member specializing in
human-computer interactions, a community health educator,
and an information sciences specialist compiled various answers
to these questions that would qualify as accurate and complete.
Subjects who were able to generate any of these answers during
their online searches were considered to have answered the
questions correctly; subjects who were not able to generate these
answers were determined to have answered the question either
incorrectly or incompletely. Examples of responses for each
question that would have been considered correct are included
in the Results section

The investigator read the 3 questions aloud and also provided
them to the participant in written form (Arial font, 20 pt):

1. Think of a health question you are interested in for yourself
or for someone you know. Find out information about this
question on the Internet.

2. Imagine that someone you care about has lung cancer. This
person would like to know about treatments for lung cancer.
Can you find out the three main types of treatments using the
Internet?

3. Imagine that you are at a doctor's office and you are told you
have a disease called diabetes (sometimes called sugar). You
are given a pill called Metformin to take for it. What does
Metformin do?

Subjects identified answers to the investigator, who then asked
them to articulate the answers in their own words. Participants
who seemed frustrated or unreceptive, or who asked to move
to a new question were directed to the next task. Participants
were allowed to use any Web sites they felt would help them
answer the questions. Participants also were not provided with
dictionaries-our objective was to examine how they navigated
the Internet without assistance from external sources. Subjects
were given up to 15 minutes to complete each task, as measured
by the investigator. To minimize anxiety, they were not informed
of the time limitation. After the 15-minute period, investigators
used a series of prompts to gradually guide subjects, if
necessary, to the next task.

Next, investigators accessed the colon and rectum cancer Web
page on the American Cancer Society (ACS) Web site [19].
Participants were asked to navigate through links on this page
and find 2 ways to help prevent colon and rectum cancer.
Investigators recorded the amount of time spent answering this
question and the number of links participants clicked on to find
the answers. After this task was completed, investigators asked
the participants several subjective questions to qualify their
experience on the Internet. Participants were then given $25
compensation, which ended their direct involvement in the
study.

Investigators wrote notes on each participant's progress, and
asked for participant feedback about the Internet both before
and after searching the Internet. Investigators did not coach
subjects on proper technical or navigational techniques after
the initial practice question until subjects had completed their
tasks. In 2 cases, investigators directed subjects to Google's
"Did You Mean…" search term correction option in order to
adjust for spelling mistakes; these subjects had repeatedly
demonstrated very poor spelling proficiency before this
intervention.

Camtasia Studio screen-capture software recorded individual
keystrokes and think-aloud recordings. Questionnaires and
think-aloud methods were used to ascertain the criteria used by
participants in evaluating Internet health Web sites. Investigators
also calculated the 1) literacy levels of Web sites accessed by
the participants, 2) the amount of time spent on each Web site,
3) the number of questions answered thoroughly and correctly
by each participant according to pre-determined standards, 4)
the average number of sites used to answer each question, and
5) the number of participants who accessed sponsored sites, or
paid advertisements appearing on the Google retrievals page,
and how many used that information to answer questions.

Results

Qualitative and quantitative results were analyzed in this study.

Participants
In this study, the subject population was reduced from 13 to 8.
Two participants were excluded because they did not attend the
one-on-one searching session with the investigator. Two other
participants were excluded because they were non-native English
speakers who did not understand the tasks presented to them.
One participant was later excluded because technical problems
prohibited the retrieval of her computer searches.

The average age of our 8 remaining participants was 41.5 years.
Five subjects were male and 3 were female. Seven identified
themselves as African Americans and 1 self-identified as of
Asian descent. The Asian participant was an English-as-a-second
language (ESL) speaker with a university education from his
native country. Seven of the 8 participants reported having
health insurance. Seven of the 8 also had at least some high
school or trade school education; 1 participant did not report
educational experience on the intake questionnaire.

Of these subjects, 2 reported on the intake questionnaire that
they had never previously used a computer or the Internet. Two
reported that they had previously used a computer, but had not
used the Internet. Subjects generally used computers with greater
frequency than they used the Internet. Three participants
reported on the questionnaire that they used the Internet 2 or
more times a week; they later said verbalized that their main
online interests were news, sports, cars, and/or entertainment
information. The other 5 participants reported on the
questionnaire that they used the Internet either occasionally or
not at all. Usage reports from the intake questionnaires are
provided in Table 1.
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Table 1. Self-reported, written questionnaire responses about prior Internet and computer usage by subjects (n=8)

Where do you use the
Internet?

Do you use the Internet? If so,
how often?

Where do you use computers?Have you ever used a computer? If
so, how often?

Subject

"I've never used the
Internet"

No"No where" [sic]No1

(N/A)No"When I was in jail"Less than once a month2

"At the Carnegie Li-
brary in Beechview
where I live"

No"At school, Bidwell Training Center
in Ms. Cooper's class."

2 or more times a week3

"No"No"No"No4

"In school"Yes; Less than once a month"To type"2 or more times a week5

"At home"Once a week"At home"No; 2 or more times a week6

"Home"2 or more times a week (at home)"Home"2 or more times a week7

"Different location"2 or more times a week"Different location"Once a week8

As seen in Table 1, the self reports of prior Web and computer
experiences are unclear in several cases. Subject 3 reported no
prior Internet usage in one part of the questionnaire, but reported
in a subsequent answer Web usage at a local public library. In
addition, as Table 1 indicates, subject 8 reported more frequent
usage of the Internet than of computers; subject 6 (ESL student)
first indicated no prior computer usage, then later reported on
the questionnaire computer usage of twice a week. Because
there were seemingly divergent perceptions of what constitutes
a computer or Internet experience, perceived computer/Web
adeptness cannot be correlated with our participants' experience
using this technology. Therefore, while this study will indicate
differences in results between the 3 people with frequent Internet
experiences (defined in this study as usage of at least once a
week) and the 5 individuals without, the study will not attempt
to conclude whether the skill level of subjects in the study

correlated with the sustainability of their prior computer and
Web experiences.

Search Engine Usage
Participants reviewed their navigational skills during their
preliminary question, where they were encouraged to look for
information on any subject that interested them. They used
Google to search for a variety of topics, ranging from
entertainment to health-related information. Participants
occasionally searched for information on more than one topic.

Participants used the search items listed in Table 2 in order to
answer the preliminary question and questions 1 to 3.
Semicolons between words or phrases separate multiple search
terms used by a subject to answer a question. The subjects are
listed in Table 2 in the same order (ie, 1, 2, 3…) as they
appeared in Table 1.

Table 2. Search terms used by subjects to answer preliminary questions and questions 1 to 3 (n=8)

Question 3Question 2Question 1PreliminarySubject

MetforminLung cancerLung cancerlena horn†1

A pill called metforminhealth care about lung can-
cer

Sports and healthhealth care;health care mental2

MetforminCancerHerpes(no clear search topic)3

Diabeteslung caner†AIDSWwwsoulfood; wwwsoulfoodcom; soulfood4

MetforminLung cancerHigh bloodWill Smith; sipers†; spiders5

Health diabeteshealth lung caner†HealthBi;;;dwell training center†6**

MetforminTreatments for lung cancerTuberculosissonny Rollins7

Pdr*CancerPainBabyface recording artist8

* Physicians' Desk Reference
** English-as-a Second Language subject
† misspellings for: "lena horne," "bidwell training center," "lung cancer," and "spiders"; the Google correction option was used in two instances when
the subject was prompted by investigators to amend search terms.

Questions 1 to 3 were given to our participants in writing, as
well as orally; this may have affected their selection of search
terms. For question 2, one participant wrote "treatments for lung
cancer" in the search term box, a phrase that is written explicitly
in that question. Another participant was similarly prompted

by the wording of question 3 to write "a pill called metformin"
as his search term.

Individuals who used the Internet at least once a week are
labeled in Table 1 and subsequent tables as subjects 6 to 8.
Search terms generated by these frequent Internet users did not
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differ greatly from search terms generated by individuals who
had little Internet experience. The one exception was subject 8,
who attempted to answer question 3 by using the online
Physicians' Desk Reference, a site about which she had once
heard good reviews.

In general, this group found generating original search terms to
be somewhat challenging. Many did not initially remember
whether to put spaces between the words in search terms. Even
a subject who reported using the Internet once a week hesitated
when writing the search term for question 1, finally stating,
"Yeah, you do have to space [between words]… I had to
remember if you had to space." With one exception, participants
were able to correct their terms by inserting the proper spaces.

Spelling of search terms was generally a problem for only 2
participants, one of whom (subject 7) spoke English as a second
language. Subjects tended to self-correct for spelling in the
search term box before pressing the "Google Search" button or
Enter key. Several participants also had difficulty understanding
what type of terms to put in. When conducting a preliminary
search for information on the television show, Soul Food, one
participant typed into the search term box, "wwwsoulfood."
When this retrieved no results, the subject looked at the URL
for guidance and then typed "wwwsoulfoodcom" into the Google
search term box. This again did not yield any results. The
participant next entered "soulfood" into the search term box.
The investigator finally directed the subject to Google's "Did
You Mean…" option so that the subject could answer the
question. However, this participant had continued difficulties
generating correct search terms; later in the study, he used
"lungcaner" as a search term to find information about lung
cancer.

Nearly all participants retained skills such as scrolling and
clicking on links from the computer workshop or previous
Internet experiences. They also learned other navigational
strategies through repetition and practice. For example, one
participant who was conducting a preliminary search for
information about Will Smith looked at the Google retrievals
and stated, "So it [search engine] must go to other Smiths ... I
wonder if I was supposed to put in 'Will Smith the actor'?"
Quickly, the subject had learned that increasing the specificity
of search terms generally improves the specificity of results.

Six of the 8 participants did not venture past page 1 of the
Google retrievals. One participant was surprised by the number
of search results, saying, "You find a lot of stuff on this thing
[the Internet]." Another participant explained why she stayed
on page 1: "Oh boy, I've got a lot to choose from. I don't want
to go to the other ten [pages of retrievals] because it might give
me other information I don't really need ... the first page gives
me just enough of what I need to know." This participant had
deduced that first-page retrievals typically have the most
relevant sites to the particular search term used. Later, this
subject stated, "I didn't answer the questions, but I looked up
the information, and it [Internet] gave me what it wanted me
to have." This statement implies that the subject believed that
the Internet was more in control of the searching than the
subject, revealing a possible belief that the search engine and

search terms selected are not the primary determinants of what
type of information is retrieved.

Sites Accessed

Ability to Answer Questions
In question 1, participants were asked to use information on the
Internet to find the answer to a health-related query of their
choice. Most participants identified only a subject area, and did
not clearly articulate a specific question despite verbal
prompting by the investigators. Several participants initially
stated a topic, but changed it as they retrieved unrelated material
that they found more interesting. While recordings from the
think-alouds would have been helpful in designating the search
topics, we found that despite investigators' prompts and
encouragement, subjects were very reluctant to verbally report
their real-time experiences navigating through the Web. As one
subject stated, "Shucks, I can't think aloud." It is therefore
difficult to gauge whether participants were able to find adequate
information for which they searched, especially during the
unstructured searching period required to answer the first
question.

Question 2 required participants to locate the 3 main types of
lung cancer treatments (acceptable answers: chemotherapy,
surgery, radiation). This question models the navigation of a
typical Internet health-information seeker who searches for
disease-related information. Of all 8 participants, only subject
5 was able to answer this question accurately and completely.
Subject 3 verbalized one viable option-chemotherapy-based on
information accessed online. The remaining participants either
did not answer the question or identified an alternative medicine
as one of the principal types of lung cancer treatments available.

Question 3 required participants to find out the role of
metformin, or Glucophage, in diabetes treatment (one acceptable
answer: metformin lowers sugar in the blood). This question
models a doctor-patient interaction in which a patient who is
prescribed an unfamiliar medication independently searches for
information about its effects. Six of 8 participants were unable
to find information on the Internet to answer the question. The
2 participants, subjects 3 and 7, who found the information,
read directly from text on the site and did not articulate the
information in their own words.

Surprisingly, subjects who reported sustained prior Internet
experience in the questionnaire were no more successful at
answering questions than subjects with little Internet experience.
This could have been a result of the generalized search terms
that they used to look for answers. Prior Internet experience
does not seem to lead to satisfactory search/navigation skills
for members of this group in searching for health information.

Information Accessed
Sites used by subjects 3, 5, and 7 to successfully answer
questions 2 and 3 were written at a 12th grade reading level
(Flesch-Kincaid). It is noteworthy that these subjects were able
to identify the answer in the text and read it aloud. In 2 out of
3 cases, they were unable to express these answers in their own
words, which suggests a minimal comprehension of the material
accessed.
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Seven of the 8 participants accessed sponsored site information
while attempting to answer questions. Businesses pay a service
fee to Google to have their site names appear as sponsored sites
when triggered by a particular search term or keyword.
Sponsored sites are outlined in color and/or appear in boxes on
the right side and heading of the Google retrievals page. In
general, alternative treatments and commercial therapies and
medications appear under this listing; many of these sites may
contain information that is uncorroborated by legitimate
scientific sources.

Five participants used information provided by the sponsored
sites to answer questions. Two out of 3 of the subjects who used
the Internet at least once a week also used this information to
answer questions. Half of the participants searching for lung
cancer cures arrived at the same site: an Asian dietary
supplement site claiming to cure cancer by removing free
radicals from the body [20]. Another popular sponsored site
promoted a radio frequency technique to hinder cancer
progression [21]. The titles of these sites as they appeared in
the sponsored sites submenu were: "New Cancer Treatment"
and "Cancer Treatment." The Flesch-Kincaid formula indicated
that the information on both sites was written at a 12th grade
or higher reading level. Information on sponsored sites,
therefore, was not necessarily any easier to read or interpret

than information on non-sponsored sites accessed by subjects
in this study.

General Site Profiles
Observational logs and records on the Camtasia software show
little correlation between our subjects' ability to identify answers
and the amount of text on a page; analysis using the Camtasia
software also showed little conclusive difference in the amount
of time that the subjects spent on each site despite variances in
the amount of text on the pages accessed. Therefore, subjects
did not seem to prefer or navigate towards Web pages/sites with
less text.

Participants, on average, used between 1 and 2 Web sites to
answer questions 1 to 3. Table 3 records the number of links
from the Google retrievals page that were selected by subjects.
The results for subjects 1 to 5-the participants with minimal
prior Internet experience-are also presented separately from the
results for participants with sustained prior Internet experience
(subjects 6 to 8).

The Flesch-Kincaid reading scale used in this study scores text
at a 1st to 12th grade reading level. Given this scale, sites ranked
at the 12th grade level require at least that level of reading
ability. That is, material scored at a 12th grade level may
actually be written at a college level. In our study, the average
site accessed required at least a 10th grade reading level.

Table 3. Average number of links used to answer questions

Avg. Number of Links Used (Subjects
6-8)

Avg. Number of Links Used (Subjects
1-5)

Avg. Number of Links Used (Average
Total)

1.02.41.875Preliminary

1.671.21.14Question 1

21.81.82Question 2

1.331.61.5Question 3

1.51.751.58AVG.

Table 4. Average (rounded) reading level of sites accessed

Avg. Reading Level of Sites Accessed
(Subjects 6-8)

Avg. Reading Level of Sites Accessed
(Subjects 1-5)

Avg. Reading Level of Sites Accessed

10.010.710.50Preliminary

11.29.410.50Question 1

11.011.311.1Question 2

11.911.811.8Question 3

11.010.811.0AVG.
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Table 5. Average time spent on sites

Avg. Total Time Spent Per Site (Sub-
jects 6-8)

Avg. Total Time Spent Per Site (Sub-
jects 1-5)

Avg. Total Time Spent Per Site (min)

4.78.77.2Preliminary

9.810.610.3Question 1

8.78.78.7Question 2

5.88.36.6Question 3

7.259.18.2AVG.

Participants spent an overall average of 8.2 minutes on
individual sites. All participants voluntarily finished answering
questions 1 to 3 before the 15-minute time limit was reached.

After completion of these first 3 questions, subjects were
directed to a specific site; question 4 was posed about
information directly linked to that site. We chose to use the
ACS colon and rectum cancer Web page site, which contains
links to a variety of prevention resources written at 6.3-12.0
grade levels (Flesch-Kincaid Reading Scale). The page to which
we directed subjects consists of a listing of links to defined topic
areas, one of which was closely related in wording to question
4. On the ACS site, 5 out of 8 people were able to answer
question 4 correctly. Three of the 5 reported prior Internet
experience; 2 reported none. These subjects used 3.8 links on
average to answer the question. The 3 subjects who did not
access the material used 6.5 sites on average before they were
either stopped by the investigator or quit voluntarily. Two of
these subjects had never used the Internet prior to enrollment
in the study.

Attitudes and Self-reporting
While most participants were unable to answer all of the
questions asked, 7 out of 8 reported feeling very comfortable
or comfortable with their Internet searching experience. The
eighth participant felt moderately comfortable. Also, 5 out of
8 found it at least moderately easy to find readable and
understandable information on the Internet. Two of the
remaining participants found it very difficult to find readable
information, and one participant reported that finding
understandable information is easy if the Web user has strong
reading skills.

Despite their dependence on sponsored sites and alternative
Web sites to answer questions, 7 out of 8 subjects reported that
they found it very easy to locate trustworthy information on the
Internet. The eighth subject noted that it is moderately easy to
find information that is trustworthy on the Internet. However,
one subject said, "I believe that on the Internet, you have your
shysters ... just like anything."

Subjects felt positive about continuing their online experiences,
and all expressed some enthusiasm about improving their skills.
One participant stated, "I'm getting a computer ... it can help
your typing skills." Another subject said, "The computer is real
interesting. I'm a see if I can get one so I can learn [how to use
it]." After the study was completed, many participants asked
investigators to continue teaching them Internet skills or to
continue helping them locate Internet resources on a variety of
subjects.

Discussion

This observational study is the first to examine Internet use by
low-literacy adults seeking health information [11]. Irrespective
of prior experience using the Internet and/or computers,
low-literacy adults participating in our study did not use optimal
search terms to answer questions, encountered difficulties
finding health information at the appropriate reading level, and
were unable to successfully interpret Internet health information
as it was presented. While basic navigational skills (eg, using
the "Back" button) were easily retained, areas that required
reading and comprehension were problematic for most
subjects-evidenced by their inability to answer questions and
comments made during their think-alouds. Therefore, the literacy
level needed to read health information on the Internet does
appear to inhibit information-seeking efforts of low-literacy
adults.

Searching strategies were sub-optimal in several respects. First,
the search terms used by subjects were predominately
non-specific (Table 2). Although we anticipated that subjects
who used the Internet more often would generate more specific
search terms than did their peers, we did not observe this in the
study.

Difficulty Generating Search Terms
Without guidance, subjects had difficulty generating original
search terms that would yield specific results. A recent study
reveals that adolescents used similarly general search terms
when searching the Internet for health information [22]; this
corroborates results from another study, which found that among
subjects with an average of 33 months of Internet experience,
self-selected search terms to find health information were
unexpectedly general [23]. These observations highlight search
terms as a potential barrier to specific, targeted Internet health
information for different types of Internet users with varying
levels of Web expertise. A categorizing search engine might be
particularly effective for use by these groups; it minimizes the
need for individuals to both create a specific search term and
independently read and assess all retrievals. A sample search
to answer question 2 was conducted using the Vivisimo search
engine [24]. The search term "lung cancer" yielded a series of
folders about lung cancer separated by subject matter; one folder
specifically focused on lung cancer treatments. Individuals
clicking on that option could access all sites on lung cancer
treatments retrieved by the engine, circumventing the need to
sift through thousands of retrievals to locate treatment-focused
sites. A future study could monitor the ease with which
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low-literacy individuals could conduct self-directed searches
using an automatically sorting search engine.

Reluctance to Use Links
Search strategies observed in this study were also sub-optimal
because most subjects exhibited some unwillingness to click
on links to Web sites on the Google retrievals page. On average,
subjects clicked on one to two links to answer questions. Even
when the subjects did not appropriately answer questions or
only partially answered questions, most seemed reluctant to
click on additional links on the Google retrievals page, and 7
of 8 did not go to subsequent retrievals pages. These results did
not seem to correlate with prior Internet experience. Subjects
also rarely re-typed search terms in order to access more relevant
retrievals. These results differ from those of a previous
observational Internet study, whose participants preferred to
choose links from page-one retrievals and then re-type original
search terms if they were unable to find appropriate information
[23]. As stated earlier, our subjects had such difficulty
generating original search terms, figuring out appropriate
spelling, and determining whether to place spaces between
words in search terms, it is conceivable that this is why they
avoided this strategy.

Another reason why subjects' generation of search terms and
selection of links were so limited may have been because the
subjects were not interested in the health materials or the
questions. Subjects may have also found the Google retrievals
page confusing and intimidating. While the think-alouds are
inconclusive about which of these factors contributed most to
the weak search strategies observed, the post-session
questionnaire reveals that the majority of participants reported
that it was easy to search the Internet. Future research may help
to illuminate the factors that contribute to the inconsistencies
between subjects' perceived unwillingness to explore the
Internet's health resources and their positive feedback about
navigating through these resources.

High Literacy Levels of Health Web Sites
The health sites participants accessed to answer questions 1 to
3 had, on average, an 11th grade reading level (Flesch-Kincaid
Reading Scale), which was consistent with the findings of
previous studies [3,25]. Clearly, all of our subjects experienced
difficulties using these sites to answer questions. The literacy
level of the materials that the subjects did access may have
limited their ability to read and understand materials as presented
to them, and may have also impaired their ability to select the
appropriate links for finding information. However, a majority
of subjects were able to find specific information on the ACS
Web site. As one subject reported about the site, "This is a real
good one 'cause it breaks it right down for you." This Web page
consisted of a series of links: general links on the left and right
sides of the page and links to colorectal cancer in the center.
Subjects who were unable to answer the questions seemed to
find the lists of links on the page confusing, and picked links
that took them to unrelated pages on the ACS site rather than
to specific pages containing colon and rectum cancer
information. While the selection of only 1 link on the colon and
rectum cancer Web page was necessary in order to answer the
question, these subjects on average picked more than 6 separate

links before quitting. Therefore, layout of health Web sites
evidently affects the ability of low-literacy adults to find
pertinent health information.

Despite the navigational difficulties observed on the ACS Web
page, the ability of 5 subjects to correctly answer question 4
probably resulted from the fact that the information needed to
answer question 4 was written at an 8th grade reading
level-significantly lower than the11th grade reading level
required on average to read information retrieved in the first 3
searches. This suggests that low-literacy individuals can identify
and utilize easier-to-read materials on Web sites. The Internet
may indeed be a useful health resource to this population if
materials are written at an appropriate reading level. Considering
the navigational struggles of our subjects, the actual process of
locating low-literacy sites on the Web may prove a more
daunting challenge to this population.

Difficulty Measuring Participants' Comprehension of
Information
While most were able to competently navigate through lower
literacy materials, subjects' comprehension of Internet health
information was difficult to measure in our study. Some
participants found correct answers and read them to the
investigators directly from the Web text, but none were able to
articulate the answer in their own words when prompted. In
their analysis of the1992 National Adult Literacy Survey
(NALS) results, Kirsch et al reported that low-literacy adults
may successfully perform simple comprehension exercises such
as locating a single piece of information from text, but often
find it more difficult to integrate and synthesize that information
[1]. Furthermore, subjects in our study may have been able to
use cues from sentence structure to locate an answer, and then
relied on their pronunciation skills in order to read the answer
as written. However, their ability to identify relevant health
information within text is not necessarily a measure of their
ability to comprehend that information.

In addition, several subjects seemed to compensate for their
low literacy skills by using external information resources. One
subject who examined a Web site on mental health law (12th
grade level) expressed great enthusiasm about a particular topic
that he said was presented on the site. A perusal of the site after
the session showed that this topic was not addressed on any of
the pages he had accessed. This participant may have
compensated for his struggles in reading the site by citing facts
with which he was personally familiar. Another subject used a
similar approach when accessing a lung cancer site. When asked
about the type of information he was reading, the subject
responded that the page focused on smoking cessation. However,
there were no smoking-related topics on the pages examined
by the subject. The subject was able to correlate lung cancer
with smoking, and may have relied on this information in order
to answer the investigator's query. Overall, some subjects may
have been able to rely less on actual comprehension skills and
more on background knowledge in order to infer answers.

Positive Web-site and performance feedback reported by most
of the participants could have also been fueled by a desire to
compensate for reading and comprehension difficulties.
Participants were aware that the majority of the investigators
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were affiliated with a local hospital system; some may have felt
compelled to answer positively about Internet health information
because they were reporting to health-care professionals.
Additionally, the participants may have been unwilling or
ashamed to admit that they had difficulty understanding the
information on the Internet. Individuals with low literacy tend
to be embarrassed by their reading inadequacies [26].
Participants may have felt compelled to report more positively
about their Internet experiences in order to de-emphasize their
difficulties navigating the Web. These considerations might
begin to explain that while most participants struggled when
using the Internet, most 1) felt they did a good job searching
for information, and 2) found information on the Internet
readable and understandable. Collectively, then, poor
comprehension of health information on the Internet coupled
with a desire to compensate for self-perceived inadequacies in
reading may have negatively affected the ability of our subjects
to objectively evaluate Web sites. In this study, these factors
may also have diminished the accuracy of their think-alouds
and feedback in relation to their actual Internet experiences.

Inaccurate Self-assessment
An alternative reason why subjects reported positive experiences
on the Internet could be that subjects were unaware of the
magnitude of their Internet searching difficulties. A study by
Moon et al indicates that 70% of subjects told investigators that
they read "really well," while in actuality, their mean REALM
scores reflected a 7th to 8th grade reading level [27]. This
suggests that individuals may actually overestimate their reading
ability in relation to standard educational parameters; it may
also relate to a similarly heightened perception of Internet
competence. Furthermore, because the majority of our subjects
had minimal Internet experience, they may not have been able
to objectively gauge the limitations of their Internet skills in
relation to the skills of more advanced users. While the
investigators were able to categorize their searching as
sub-optimal, our participants could have considered their
searching strategies to be adequate, if not standard.

Preference for Sponsored Sites
Subjects' reliance on sponsored-site information to answer
questions, regardless of the high literacy level required to read
those sites, suggests that other factors promote the selective
advantage of sponsored sites over non-sponsored sites. In fact,
the design of sponsored sites on the Google retrieval page
follows many of the guidelines for creating optimal layouts for
health information targeted to low-literacy adults [28]. First,
the sponsored sites are organized by topic, and are also
segmented in colored boxes that stand out from the rest of the
Google retrievals. They do not contain the "teaser information"
and keywords associated with normal Google links, and
minimize the amount of text used. Most are easier to read than
the normal Google links, are automatically categorized by
subject, and are visually stimulating. In addition, despite
misspellings of search terms, sponsored sites are often applicable
to the intended subject. For example, a search of "lung caner"
instead of "lung cancer" yields sponsored sites on lung cancer,
though most of the non-sponsored Google retrievals are
irrelevant. When individuals misspell search terms, which the

low-literacy subjects in our study did fairly commonly, they
might easily gravitate to sponsored-site information to answer
their health questions.

Of concern is that subjects did not seem to differentiate between
the information on the sponsored sites and information on
non-sponsored sites. Subjects used these sites interchangeably
to answer questions. One study suggests that critical
interpretation of Web sites is based on the Internet acumen and
interests of the information-seeker; if coupling the motivation
to find a topic and the ability to do so successfully, the
information-seeker will be well-equipped to evaluate Web sites
objectively and perceptively [29]. This approach offers 3
possible explanations for our results. First, our questions may
have been of little interest to our subjects; this may have
diminished their motivation in answering questions and affected
impacted their critical analysis of sites. Second, many of our
subjects had little sustained exposure to various Web sites before
the study. Those subjects in particular may not have been able
to critically compare Web sites as readily as individuals who
had previously seen both good and bad Web sites and developed
their own rating system. In this context, most health information
on the Internet may have seemed trustworthy and
interchangeable to some of the subjects. Third, the searching
problems observed even among those subjects with previous
Internet experience underscore the fact that none of these
subjects reported that their prior Web usage included searches
for health information. While these subjects had successfully
found items of personal interest in previous Web searches, they
were unable to navigate to health materials that were any more
accurate or easy-to-read than those found by the rest of the
subjects. Therefore, health searches may present unique
challenges to a low-literacy population that counter the ability
to find accurate, trustworthy health information. This may result
from the high literacy level required for reading health
information and health Web sites in addition to the complexity
of health terminology.

Limitations of Methodology
Standard methodologies used in this study to determine health
literacy and to generate continual feedback were sub-optimal.
First, REALM test results were inconclusive. Subjects were
placed into the literacy program at Bidwell Training Center
after taking the national Tests for Adult Basic Education
(TABE). However, in our study, these subjects tested
significantly higher on the REALM than expected for
individuals with the reading levels indicated by their TABE
scores as reported by Bidwell Training Center (3rd to 8th grade
reading skills). Subjects may have strong phonetic skills that
help compensate for poor word recognition and comprehension.
This observation is supported in a study by Wilson et al [30],
which similarly noted that lower literacy participants who used
the REALM tested at several grade levels above their actual
reading level. The REALM may not be an optimal tool for
accurately determining the health literacy of low-literacy adults.

Whereas complete think-alouds could have helped us better
understand subjects' navigational priorities and comprehension
levels, the protocols we used in this study were ineffective at
prompting verbalization. None of the participants consistently
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articulated their step-by-step navigational process at all points
during their searching session. Investigators continually
prompted the subjects through the exercise, but were unable to
stimulate free-thinking, consistent, and self-motivated
think-alouds. One potential explanation originates from the
observation that our study population was not uniformly familiar
with the Internet. Therefore, some subjects may have felt overly
challenged by simultaneously learning how to use the Internet
and verbalizing their navigational strategies. According to
previous studies [31], these subjects were probably in an
"acquisition role." Such studies disclosed that a learner who is
new to a certain task focuses primarily on acclimatization, and
finds it overwhelming to concurrently think aloud. Since
traditional think-aloud protocols may be ineffective for this
group, an interactive protocol may be of assistance for future
studies. In such a protocol, subjects would directly be asked
about specific site features, and asked to rate and make
comparisons between health sites. This may highlight precise
preferences the subjects might have for Web-site information,
content, design, and presentation, and may result in a more
cohesive rating system.

Overall, however, our subjects were very enthusiastic about
learning how to use the Internet, and all indicated an interest in
improving their skills for future use. In this study and other
studies [13,15], members of the low-literacy population have
expressed excitement about using the Internet. In order for the
Internet to further empower these individuals to make informed
health decisions, the development of easy to read and easy to

comprehend health materials is imperative. If Google's
sponsored sites are usedas a guide, low-literacy adults prefer
information that is aesthetically pleasing, has minimal text, and
is organized by subject matter. Search engines that are able to
consolidate these features for searches will probably be of
greater use to this population. However, low-literacy adults
must improve their navigation and searching skills to efficiently
locate low-literacy materials on the Internet. With sufficient
practice, they are likely to develop the skills to use the Internet
to find specific health information, and learn to critically
evaluate the information they access.

Indications for Future Research
One caveat to the present study is that our sample size precluded
the analysis of factors besides low literacy that could influence
the results we observed. We believe, however, that our findings
with this sample group in an observational study were
representative of the way low-literacy adults interact with the
Internet. It will be important to validate and analyze in a larger
study the appeal of sponsored sites (as opposed to other retrieved
links) to low-literacy adults. It will also be worthwhile to
determine the relative importance of limited literacy in
comparison to socioeconomic and cultural factors in effective
use of the Internet by this population. Future work will identify
the exact components of sites that engage and promote learning
by low-literacy adults. Greater understanding of these factors
will hasten the day when the Internet becomes an effective
vehicle for optimizing the health knowledge and acumen for
those at high risk of poor health outcomes.
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Abstract

Background: Concerns over health information on the Internet have generated efforts to enhance credibility markers; yet how
users actually assess the credibility of online health information is largely unknown.

Objective: This study set out to (1) establish a parsimonious and valid questionnaire instrument to measure credibility of
Internet health information by drawing on various previous measures of source, news, and other credibility scales; and (2) to
identify the effects of Web-site domains and advertising on credibility perceptions.

Methods: Respondents (N = 156) examined one of 12 Web-site mock-ups and completed credibility scales in a 3 x 2 x 2
between-subjects experimental design. Factor analysis and validity checks were used for item reduction, and analysis of variance
was employed for hypothesis testing of Web-site features' effects.

Results: In an attempt to construct a credibility instrument, three dimensions of credibility (safety, trustworthiness, and
dynamism) were retained, reflecting traditional credibility sub-themes, but composed of items from disparate sources. When
testing the effect of the presence or absence of advertising on a Web site on credibility, we found that this depends on the site's
domain, with a trend for advertisements having deleterious effects on the credibility of sites with .org domain, but positive effects
on sites with .com or .edu domains.

Conclusions: Health-information Web-site providers should select domains purposefully when they can, especially if they must
accept on-site advertising. Credibility perceptions may not be invariant or stable, but rather are sensitive to topic and context.
Future research may employ these findings in order to compare other forms of health-information delivery to optimal Web-site
features.

(J Med Internet Res 2004;6(3):e24)   doi:10.2196/jmir.6.3.e24

KEYWORDS

Internet; credibility; Web sites; domains; advertising

Introduction

One of the most interesting aspects of the diffusion of the
Internet is its use by millions to access and to discuss
information related to health and medicine. Surveys estimate
that 55% of Americans with Internet access seek health
information online [1]. This phenomenon prompts both praise
and concern. Praise, because individuals can access information
to help them address physical and psychological maladies at
any time for no cost, once they have computer access. Concern,

especially from health professionals, that information freely
distributed online is subject to no professional authorization
and there is no way of verifying the credentials of those who
post the information; thepossibility exists for amateurs to
misinform one another, with harmful consequences. The
credibility of health information on the Internet is also a concern
to users themselves. Eighty-six percent of health-information
seekers are concerned that online sources are unreliable.
Fifty-two percent of users who have visited health sites think
that "almost all" or "most" health information that they see on
the Internet is credible, and 44% think that they can believe
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only "some" online health information. Fifty-eight percent of
health-informationseekers checked to see who was providing
the information on the Web sites they visited [1].

Some steps have been taken in order to address this concern.
Bona fide medical organizations such as the American Medical
Association have formulated Web-site design recommendations
intended to facilitate understanding and certify authenticity [2].
Pharmacies hand out lists of questions (oddly, without answers)
that Web surfers should ask when perusing medical Web sites
to help them decide about the utility and authenticity of
information online. In some cases, medical experts rated the
content of health-related Internet sources; in one trial they rated
information as poor to potentially dangerous, although Craigie
et al [3] found that the experts "showed a low agreement when
rating the postings." A meta-analysis by Turow and his
colleagues [4] revealed, among medical and academic
researchers alike, "a startling lack of consensus among (medical
and academic) researchers regarding the meaning of basic terms
as quality, accuracy, and depth of detail when it comes to a
website."

In contexts other than health and medicine, the credibility of
Web sites has been explored, but whether the principles
uncovered in e-commerce or other Web transactions apply as
well to medical information seeking is an issue that is just
beginning to come into focus. Little is actually known about
how end-users of online health and medical information evaluate
the credibility and utility of such information, and it appears
that users themselves have limited awareness of how they find
and evaluate Internet-based information on health and medicine
[5].

In this study, we examine historical approaches to the study of
credibility, the challenges facing the application of these
approaches to Internet information, and new aspects related to
credibility that Internet channels introduce. We then describe
an empirical research project in which we developed a
parsimonious instrument to measure how users assess
health-information credibility online, and how they evaluate it
with respect to different features of health-related Web
sites-domain and advertising-to assess whether these attributes
affect the credibility users ascribe.

Credibility
In the last fifty years, credibility has been conceptualized and
studied in a variety of ways. Much research has been directed
towards studying credibility, mostly in terms of its various
sub-dimensions of source, message, and medium credibility.
There tends to be considerable overlap between the various
dimensions of credibility on which research has focused
[6,7,8,9].

Source Credibility
Traditionally, credibility research focuses on the question of
what makes a communicator believable and persuasive. While
analysis of this kind dates back to Aristotle, one of the most
important theoretical formulations divided source credibility
into the two dimensions of expertise and trustworthiness [10].
Expertise is defined as a communicator's qualifications and/or
ability to know the truth about a topic. Trustworthiness relates

to a judgment about the communicator's motivation either to
tell the truth about a topic, or to bias information for self-serving
motives (such as commercial gain). This dynamic emerges in
recent focus group research assessing how consumers search
and appraise Internet information about medicines: While some
respondents regard pharmaceutical companies as the "official"
information source, others prefer government agencies,
organizations, and educational institutions as information
sources, considering them to be impartial [5].

The history of credibility research suggests that a variety of
theoretical dimensions and empirical measures may be relevant
to assessing credibility. These dimensions include safety,
qualification, and dynamism [11], authoritativeness, sociability,
character, competence, composure, and extroversion [12,13],
and other similar dimensions [14,15].

In addition, the relationship between the receiver and the source
has been identified as an important factor in determining the
degree of credibility accorded to the source [16,17]. How
Internet users relate to experts may affect credibility
assessments. Perception and measurement of source credibility
may differ depending upon the type of source being evaluated
as well as the context in which the evaluation occurs
[14,18,19,20,21].

The factor-analytic approach to defining dimensions of
credibility has been criticized on a number of grounds. For
instance, characterizations of the research as atheoretical and
data-driven have been made. Cronkhite and Liska [18] argued
that factor structures depend on a number of aspects, including
the rating scale used, the speakers chosen, the raters chosen,
and the method of factor analysis. Delia et al [22] found that
attitudes toward a source were based more on context-relevant
beliefs than on generalized evaluations. In different contexts,
different dimensions of evaluation became more relevant.

These concerns both reject the adoption of one set of existing
factors over another, and highlight the need to identify the
relevant factors based on the content and audience for each
research setting, an approach that has also been adopted in the
present study.

Media Characteristics
The concept of credibility has been widely explored in the
domain of traditional media, with research investigating the
relative believability of particular forms of communication (eg,
newspapers vs television), where cross-medium comparisons
of credibility dimensions have been regularly examined. To
make such comparisons, "the credibility of various media has
been measured by comparing perceptions of the believability,
accuracy, fairness, bias, trustworthiness, ease of use,
completeness, reliability, or attractiveness, for example, of the
media themselves…" [23]. For instance, some studies on the
credibility of print and television reveal that television is more
believable than print media; others demonstrate that only
newspapers are especially credible when compared to magazines
and other print media (for review, see [24]).

Gaziano and McGrath [25] developed a 12-item media
credibility scale, comprising the following items: is fair, is
unbiased, tells the whole story, is accurate, respects people's
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privacy, watches out for the public's interest, is concerned about
the community's well-being, separates facts from opinions, can
be trusted, is concerned about the public's interest, is factual,
and has well-trained reporters. Meyer [26] reduced the scale to
five items: fairness, bias, completeness, accuracy, and trust.

Internet Credibility Issues
The Internet's ability to combine aspects of and collapse barriers
between traditional source, message, and media studies has
opened up new vistas in credibility research. The Internet is a
uniquely versatile medium of numerous communication and
information functions and ought to be treated as such [27]. As
traditional forms converge, new measures of credibility arise
in addition to the numerous measures already established.

Recently, Sundar and Nass [28] experimentally examined how
people identified and evaluated sources of news, all of which
came through Internet channels. Subjects were exposed to news
stories presented by computers and appearing to be transmitted
via the Internet. Subjects were led to believe that the stories
were chosen by a corporate news organization, by the computer,
by a peer discussion group, or by the subject himself or herself.
While there were no differences on a measure of credibility,
significant differences on other measures suggest that computer
users make distinctions about information quality, and prefer
different information sources, based on the institutional nature
of the source.

Web Credibility
The convergence of genres of information via the Web makes
it problematic to assess online credibility. As Metzger et al [23]
pointed out, Web-site expertise can be reflected in the site's
informativeness, the display of the appropriate credentials, the
site sponsor's reputation, or the type of site sponsor (ie,
institutional vs individual). Trustworthiness may be
communicated through explicit policy statements or a lack of
advertising and commercial content; and attractiveness or
dynamism can be presented through dimensions of the Web
site's appearance (eg, layout, graphics, font, color, etc).
According to Eastin [29], dynamism also plays a key role in
perception of online content, which can be affected when a
message or a Web site's presentational features are highly
dynamic. Fogg et al [30] found that commercial associations
(eg, more advertisements) and a feeling of amateurism (eg,
broken links) decreased credibility, while a real-world feel (eg,
a physical address listed in site), perceived integrity (eg, explicit
policy statement), and tailoring (eg, site sends emails confirming
transactions) can increase credibility. Novel credibility concerns
may also arise when evaluating Web sites. For instance, issues
of security, consumerism, and usability, which usually are not
the concerns of the traditional media credibility, arise in various
Web contexts.

Medical Information
In the specific domain of health information on the Web, a few
studies are notable. Following arguments about variable
attention to content cues versus heuristic cues as a function of
topical knowledge, Eastin [29] explored the same dynamics in
users' evaluation of online health information. Eastin's study
experimentally varied source expertise (high, medium, low)

and subjects' knowledge about the topic (HIV vs syphilis) among
a sample of college students. Participants tended to rate all
information as relatively credible, with effects obtaining for
content knowledge and source expertise. There was no
interaction effect among these variables.

Eysenbach and Köhler [31] examined what characteristics of
health Web sites users purported to use in evaluating credibility,
and also observed the discrepancy in subjects' actual search and
evaluation behaviors. Users indicated a variety of symbols that
would enhance believability in online health information,
including the scientific or institutional source of the information,
site owner credentialing, and content updating. In their actual
search behavior, however, users almost entirely neglected such
resources, relying on search engines (and top-to-bottom ordering
of search results) to select sites to browse, spent a median of
37 seconds on a site, and remembered the domain of the sites
from which they gleaned information only 23% of the time.
These results from the health domain mirror more general
tendencies for users not to check or verify the veracity of Web
information in other kinds of research [32].

Dutta-Bergman [33] recently found that the completeness of
information affected attitudes of health-information users. While
credibility was not a specific construct of concern in this study,
the outcome of credibility-persuasion-was. Dutta-Bergman
offered two levels of information completeness and argument
quality on experimental sites offering heart-and-diet information.
The completeness variable affected the attitudes of both casual
readers and readers prompted to imagine they had heart disease.

Health Care and the Internet
According to Pew Research, the Internet is being used by many
Americans (55% of those with Internet access) to gain health
or medical information. Seventy percent of those who said they
have been swayed by what they read online the last time they
sought health information said that the information they obtained
online influenced their decision about how to treat an illness or
condition, 50% said that the information led them to ask a doctor
new questions or get a second opinion from another doctor, and
28% said that the information they found online affected their
decision about whether or not to visit a doctor.

Hypotheses
Given the lessons of the factor analytic approaches to credibility,
we needed to develop a parsimonious and appropriate scale with
which to measure credibility in the context of online health
information, and to assess it using adults who were actual or
prospective health-information users. Second, we sought to
ascertain what characteristics enhanced or detracted from
health-information Web-site credibility. In order to develop an
instrument, we collected those measures used in previous
research and subjected them to the treatments described below.
In order to identify Web-page characteristics affecting
credibility, we developed the following hypothesis based on
the literature reviewed above:

H1: Different top-level domains (.org, .com, .edu, .gov)
influence the credibility of the Web site.
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Because Web sites with explicit commercial natures are more
likely to be associated with greater self-interest, we also posited
the following:

H2: The .com domain reduces the credibility of a Web site.

H3: The presence of advertisements reduces the credibility of
a Web site.

Methods

Data were collected in two phases using two samples and two
parallel sets of stimulus materials.

Stimulus Materials
A number of health-related Web sites were reviewed for typical
features in order to generate plausible-looking Web pages
containing the manipulations of interest to this study.
Commonalities were noted with respect to the size of the headers
and text, and the presence of graphics depicting couples or
individuals who appeared to be doctors. Typical-looking
Web-page mock-ups were created that resembled many of these
sites' home pages.

The mock-ups varied with respect to operationalizations of
several variables. First, two topical health issues were identified
for use as examples in this research on the basis of their
popularity as online health topics, both as Web-related
information sources and as subjects of peer (Usenet) discussion
topics: arthritis and depression [34]. Second, the headers were
varied to reflect differences in the following domain types:
arthritis.com, arthritis.edu, arthritis.gov, and arthritis.org (with
parallel differences for depression). Third, within each of these
conditions, half the mock-ups featured advertisements, in this
case, for consumer-level pharmacological books, while the other
half did not. All of the mock-ups featured a photo copied from
an actual health-information Web site depicting a smiling
middle-aged couple, which was common on such sites, in order
to make the mock-ups look like typical Web pages of this nature.
All mock-ups contained the same text. Thus the stimulus
conditions comprised variations according to a 2 (topic) x 4
(domain) x 2 (advertising/no advertising) design, resulting in
16 different versions. A sample is featured in Figure 1, but for
purposes of publication, the photo and advertisment titles have
been blurred.

Figure 1. Web site mock-up
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Measures
Although credibility has been conceptualized and measured in
many ways in various contexts, it is not clear whether the
dimensions and operationalizations of credibility in previous
research provide the most parsimonious and applicable
dimensions of this construct for the specific domains of health
communication via the Internet [23]. In order to discern the
most applicable measures, which was a major focus of this
study, a number of existing measures were collected that bore
some conceptual connection to one aspect or another of online
health-information credibility. These existing measures included
source credibility [11,12], and news credibility (excluding items
specifically referencing reporters [25]). All of these measures
exist as semantic differential items.

Items from all of these measures were gathered on one
questionnaire and arrayed on a common 7-interval scaling. Items
that were duplicated from different sources were used only once.

Participants and Procedures
For research related to health issues it is often important to
obtain a sample that has a wider age range than typically is
found among college students. Extending from principles of
elaboration likelihood theory [35], adults who are more likely
to be concerned about health issues on a first- or second-hand
basis will attend to features of a presentation differently than
will younger and presumably healthy individuals whose
experience with health topics is less personal. In order to attract
a sample of adult respondents, researchers employed an intercept
survey technique at a local shopping mall in a northeastern US
suburban city for several weekends in November, a busy holiday
shopping season. Researchers were asked to limit their activity
to a relatively constrained location in the mall, from which they
approached passersby who appeared to be greater than college
aged.

Stimulus materials were printed as color copies on paper. When
a researcher approached a passerby and the prospective
respondent indicated willingness to be questioned, researchers
screened participants using several questions about whether
they had ever used the Internet, had an email address, or used
online discussion systems. Negative responses to these
qualifying questions terminated the intercept, and the
prospective respondent was thanked and dismissed. Upon
qualification, participants were asked to examine one of the 16
versions of the mock-up Web page, which were randomly
distributed. Each participant was asked to examine the top
page-the mock-up-for as long or as short a time as he or she
wished, and then to turn to the subsequent pages to complete a
self-administered questionnaire. Participants were asked not to
turn back to the first page after moving on. Participants were
offered a place to sit at a table and a confection if they wished.

The first item on the questionnaire asked respondents to write
down the name of the Web site the home page of which they
had just seen. This question was used in order to track
participants' awareness of the domain name, although it was
unclear at the outset how much difference there might be in
their overall responses due to their cognizance of domain type.
Following this item, the credibility items were presented for

self-administered completion, with demographic items at the
end of the questionnaire.

The first phase of data collection yielded 111 participants, with
a median age of 32, 46% of whom indicated they were male,
and 53% female.

In order to increase the sample size for more robust analysis, a
second phase of data collection was undertaken. A different
strategy, more efficient than the field intercept method, was
used in this phase to attract an adult sample. In this phase, a
snowball sampling strategy was employed: Students taking an
introductory communication course were addressed in class and
sent an email message that they were asked for forward to their
parents, who in turn were asked to participate in the research.
The email message contained a URL for a Web page, which
introduced the purpose of the study, instructed participants that
they would soon see a home page for a Web site that they might
examine for as long or as short a time as they wished, and told
them they would be asked to answer a series of questions if they
clicked a button to continue. When they clicked this button, a
JavaScript routine randomly redirected the participant to one
of 16 versions of a Web-site mock-up. These mock-ups were
identical to those used in the paper version of the study in phase
1. However, another button was made to float over the site
content so that, no matter where on the page the participant
might scroll, the prompt to click to move to the questionnaire
was always present. When participants clicked this button, the
same semantic differential items were presented using a Web
form, with radio buttons for each scale on which to record
responses. Participation was anonymous in every way. This
sample yielded 45 individuals, with a median age of 50 and the
gender composition of 68% female. Concerns over the possible
differences in participant responses due to the two data
collection methods are addressed in the hypothesis test results,
below.

Results

Scaling
The first objective of this study was to create a reliable and
parsimonious measure for Web credibility related to online
health information. Data from the questionnaire were subjected
to a principal component factor analysis with Varimax rotation
to identify the items and dimensions of online health-information
credibility from otherwise disparate but potentially overlapping
measures. In order to identify the most parsimonious measure,
we employed very conservative criteria for selecting a factor
solution: (1) All factors had to have eigenvalues of 1.5 or better;
(2) the Scree test indicated reasonable incremental improvement
in variance accounted for by the addition of a given factor; (3)
all retained factors had to contain at least three items with
primary loading of 0.60 or better and secondary loadings below
0.40; (4) among solutions meeting the first three criteria, the
one accounting for the most variance was to be selected. Initial
results show up to six factors with eigenvalues greater than 1.5,
accounting for 60% of the variance. However, after the
application of the above criteria, the results indicated an optimal
three-factor solution explaining 48.6% of the variance.
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After applying these criteria, we conducted cross-tab analysis
to examine the discriminating validity of items within each
dimension. It is often the case that factor analysis clusters items
together that show little variance (ie, scores are not high or low,
but huddled around the mid-point of the scales [36]), and such
items reduce the overall utility of the measure. Following
procedures articulated in Klingle et al (1995), we identified the
cut-off scores associated with the bottom quartile (23%) and
the top quartile (78%) of the dimensional totals by summing up
the values of all items within a dimension. Values in the scale
below 23% were coded as 1, and values above 78% were coded
as 2. Then for every item, we calculated the item-specific
cut-offs by treating 5-7 scores as high and 1-3 as low. If the
score on the original item was 3 or below, it was coded as 1,

and if its score was 5 or above on the original item, it was coded
as 2. Cross tabs were used to test the item-to-scale
correspondence, and the phi coefficient was used to see whether
a high score on an item also showed a high score on the total.
Any item that failed in this aspect was dropped from the scale.
Only one item, "friendly," did so, and it was subsequently
removed from further analysis.

The first factor appeared to represent safety (Cronbach α= .91).
Trustworthiness is the second factor (α= .82). The last factor
is dynamism (α = .77). The factor structure and item means and
standard deviations appear in Table 1. These dimensions have
conceptual overlap with previously articulated credibility
dimensions, although the combination of items comprising the
factors is unique.

Table 1. Factor structure, means, and standard deviations: 16-item measure for Internet health credibility *

Factor LoadingsSDMFactors and Items

1. Safety

.097.302.7871.4154.50Just/Unjust

.149.128.7711.3325.29Friendly/ Unfriendly

.114.309.7621.4214.98Safe/Dangerous

.075.156.7611.2295.15Kind/Cruel

.001.289.7371.2594.79Nice/Awful

.128.174.6701.0784.80Good-natured/Irritable

2. Trustworthiness

.078.743.3101.4484.31Can be trusted/Cannot be trusted

.036.714.1491.2784.37Accurate/Inaccurate

.008.700.2251.5114.25Factual/Opinionated

.067.624.1501.5064.75Concerned (not concerned) about the community's well-being

.112.609.0821.4164.35Does (not) watch after reader's interests

3. Dynamism

.727.011.0611.2454.43Active/Passive

.718.156.1691.1754.27Energetic/Tired

.656.167.0991.1944.20Verbal/Quiet

.634.065.0281.0694.29Bold/Timid

.608.088.2661.2773.86Aggressive/Meek

* Based on 1 to 7 scales.

Hypothesis Tests
Several preliminary tests were conducted before the hypotheses
were tested. Omnibus analysis of variance (ANOVA) tests were
run in order to detect unanticipated interaction effects between
these hypothesized factors (domain and advertising) and the
arthritis/depression topics. No three-way interactions emerged
on any dependent variables, nor were there any two-way
interactions involving the discussion topics. In order to address
concerns about potential differences in scores due to the two
data collection methods (paper-based vs Web-based), an
additional ANOVA was conducted involving method, domains,
and advertising. No significant three-way interactions or
two-way interactions involving the hypothetical factors of

interest obtained. The scores from paper-based version (M =
30.96, SD = 6.2) were somewhat higher on the safety dimension
of credibility only than were scores obtained from the Web
version of the same stimuli (M = 27.31, SD = 6.15), t (151) =
3.33, P = .001, but this main effect occurred across the board,
and thus the findings reported below are not affected by data
gathering method. The final analysis is based on the combined
samples.

We predicted that different domains influence Web-site
credibility (H1), and that both the .com domain and the presence
of advertising reduce Web-site credibility (H2 and H3,
respectively). Reduced, two-factor analyses were conducted
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involving domains and advertisements on the three dimensions
of credibility.

On the safety dimension, ANOVA yielded a two-way interaction
between domains and advertising, F (3, 145) = 2.73, P = .046,

η2 = .05. The descriptive statistics for each cell are reported in

Table 2. Inspection of the means indicated a disordinal
interaction effect. Thus, no further main effects analyses were
appropriate. The interaction indicates that for different domains,
there were differences in perceived safety depending on the
presence or absence of advertising.

Table 2. Impact of advertisement and domain on safety dimension

nSDMDomainAds Presence

205.6632.60.orgNo ads

206.2928.70.com

225.3428.63.edu

197.0531.32.gov

166.7527.88.orgWith ads

166.6232.31.com

215.4828.58.edu

197.3130.39.gov

Most dramatically, the .org page received the highest mean
when no advertising appeared, but when advertising was present,
.org had the lowest mean, and the two versions were
significantly different, t (34) = 2.29, P = .03. The .com site
without advertising was among the lowest in safety, but just as
low as both versions of the .edu site, which was low whether
there was advertising or not. Interestingly, and contrary to
hypotheses, the .com site with advertising on it was not the
lowest rated among the versions that had advertising on them,
although they were not significantly different using post hoc
Newman Kuels tests. Both the .gov sites were both moderately
high in safety. It is unclear which domain was seen as connoting
the most safety; the F test seemed to obtain because of the
difference between .org sites due to advertising.

On the trustworthiness dimension, the omnibus ANOVA
revealed a two-way interaction effect also, F (3, 145) = 2.81, P

= .041, η2 = .06. The pattern of the means was similar to that
of the safety dimension. The .org page with advertising was the
lowest scoring domain, but the same .org domain without
advertising was the highest, t (34) = 2.80, P = .008. The scores
for the .edu pages approached the scores of the .com with no
advertising page; both were relatively low, whereas the .gov
pages were relatively high on trustworthiness. The .com with
advertising was not lower than .com without advertising; the
difference between these two versions of .com was not
statistically significant. However, among the pages that showed
advertisements, the .org page was significantly lower in
trustworthiness than the .com page as shown using Newman
Kuels tests. Means and standard deviations for the two-way
interaction are reported in Table 3.

Table 3. Impact of advertisement and domain on trustworthiness dimension

nSDMDomainAds Presence

204.3023.50.orgNo ads

205.3522.45.com

225.6720.59.edu

195.8823.11.gov

165.4818.94.orgWith ads

166.5824.16.com

214.8622.10.edu

195.0121.42.gov

The dynamism dimension was not affected by any main or
interaction effects across the board. However, between just the
two .edu sites, the one without advertising (M= 19.59, SD =
3.96, n = 22) was significantly lower on dynamism than the
.edu site with advertising, (M = 22.48, SD = 3.89, n = 21), t (41)
= -2.41, P = .021, contradicting H3.

Discussion

The present study sought to identify a parsimonious and
appropriate set of measures to assess the way Internet users
determine the credibility of health information online, and to
examine some superficial yet common Web components that
may affect credibility. While a plethora of measures and
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competing dimensions exist, past research has shown, and the
present results reaffirm, that the measurement of credibility may
shift because of the nature of the topic and other characteristics.
In this research, scales drawn from a variety of potentially
relevant sources and administered to adult samples resulted in
a set of three dimensions, with similarity to dimensions found
in previous research but unique with respect to the precise
combination of scales.

Previous research conducted in non-health contexts has
implicated domains and advertising as credibility variables. We
hypothesized differences due to the domain of the site (H1),
and this hypothesis was partially supported on two dimensions
of credibility: safety and dynamism, but the effects were not
straightforward. Specifically, for the safety dimension, the
domains effect interacted with the presence or absence of
advertising. Likewise, for trustworthiness, an interaction
overrode main effects. Only on the dynamism dimension did
domain and advertising not interact. However, there were no
main effects on trustworthiness either.

There is also inconsistent support for our hypothesis that
advertising has deleterious credibility effects (H3). Only in the
cases of .org did trends go in this direction on two of the three
dimensions of credibility: The opposite trends emerged,
marginally for .com, and significantly (on dynamism) for .edu.

Findings differ from research on Web credibility in other
domains, reaffirming the need to re-examine measurement in
this context. In one sense, it confirms the criticism of the factor
approach to source credibility that credibility perceptions may
not be invariant or stable, but rather are sensitive to topic and
context. It was not expected that the two predicted effects would
interact, but the results indicate this is the case. This suggests
that findings from research on one kind of Web
site-non-health-related-may not generalize to other information
contexts.

The .com domain was originally posited to elicit low credibility
assessments because of the implied commercial self-interest of
the site's sponsors. The .com domain elicited inconsistent
responses, however. It may be that a commercial .com site
without advertising may not appear as legitimate, ie, as
deserving of additional commercial investment by means of
advertising, as one in which advertisers have invested. Based
on all the above findings, we notice that the effects of domains
and advertising on Web-site credibility are not simple and
straightforward. The domain and the presence of advertising
are important factors in predicting the credibility of health Web
sites, although they are important through their mutual interplay
rather than individually.

These findings in particular sharply contrast with previous work
on perceptions ofWeb-site credibility due to domain and

advertising [30]. It is apparent from these results that the
credibility of health-information presentations online is
evaluated differently than previous findings on non-health Web
sites.

It is also possible that the top-level domain of a site alone is not
as important as it once was. If users find sites via search engines,
the quality of the "hit" or search accuracy may be more
important than the site's actual sponsor in most cases [31]. Users
will probably be more likely to visit sites recommended by
peers, and are more likely to find them credible, than sites they
might find by other means. This is known to be the case with
educationally useful site referrals among student peers [37].

The practical applications of this research are straightforward.
When it is possible to choose the top-level domain for a
health-information site, investing in an .org domain name
appears to be worthwhile. Those affiliated with educational
institutions, for whom an .edu Web site may be simple to create,
are advised to establish an alternative. However, for those who
must offset the costs of their efforts through online advertising,
.org should be avoided. The credibility of other domains is not
as strongly affected by the advertising decision.

Research applications may also be discerned from this
investigation. Studies intended to test alternative forms of health
information against Web-borne advice should include Web sites
deliberately chosen on the basis of credibility, so that deficits
in the persuasive aspects of alternative stimuli are not confused
with the persuasive potential of the Web overall. Future research
may broaden the question of how people are influenced by
online health information, and compare the influence of source
credibility to source homophily (ie, perceived similarity between
source and user). Such comparisons hold promise for
distinguishing the influence mechanisms that may differ between
Web-site information and information exchanged through
peer-to-peer support groups, harkening back to the distinction
Hovland et al [10] made between expertise and trustworthiness
as alternative and orthogonal sources of influence.

Finally, since credibility is not and end-goal in and of itself, but
a facilitator of persuasion, attitude, and behavior, additional
measures should be investigated that assess the likely adoption
of information as a result of the two kinds of online
presentations. In this regard, recent work by Dutta-Bergman
[33] offers useful and validated scales for the evaluation and
persuasiveness of online health information and its effect on
attitude about, and intention toward, health-related behavior.
The inclusion of such research methods will offer a more
comprehensive and meaningful approach to a growing
understanding of the impact of online health information in its
various forms.
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Abstract

Background: Globally, half of all new HIV infections occur among young people. Despite this incidence, there is a profound
lack of resources for HIV-positive youth.

Objective: To investigate Internet access, use and acceptability as a means for health promotion and health service delivery
among HIV-positive youth.

Methods: A community-based participatory approach was used to conduct a mixed methods research study. Thirty-five
qualitative in-depth semi-structured interviews were conducted with youth (ages 12-24) living with HIV in Ontario. Also, brief
structured demographic surveys were administered at the time of the interview. A stakeholder group of youth living with HIV,
professionals and researchers collaboratively analyzed the data for emerging themes.

Results: Five main themes were identified with respect to the youth's use of and interest in the Internet as a health promotion
strategy. These include: (1) high rates of Internet use and access; (2) issues around public and private terminals; (3) their use of
the Internet primarily for communication and entertainment; (4) the rarity of health information seeking behavior in this group;
and (5) wanting "one-stop shopping" from an e-health site. HIV-positive youth were enthusiastic about the possibility of content
that was developed specifically to target them and their needs. Also, they were keen about the possibilities for increased social
support that youth-specific online chat rooms and message boards might provide.

Conclusion: Given high rates of use, access and interest, the Internet provides an important way to reach young people living
with HIV using health services and health promotion programs. The onus is on e-Health developers to understand the particular
needs of HIV-positive youth and create relevant content.

(J Med Internet Res 2004;6(3):e32)   doi:10.2196/jmir.6.3.e32
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Youth; HIV; Internet; health promotion

Introduction

Globally, half of all new HIV infections occur among young
people [1]. Currently there are an estimated 11.8 million youth
aged 15-24 years living with HIV/AIDS [1]. In Canada, youth,
particularly young women aged 15-29, represent a growing

population who are being infected with HIV and AIDS [2,3].
As of June 2002, 13279 youth and young adults under the age
of 29 had tested positive for HIV in Canada [4]. Due to
under-reporting and under-diagnosis, as well as a long
asymptomatic period, the actual prevalence of HIV in youth is
likely much higher than indicated in official statistics.
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Surveillance data in the United States shows that although AIDS
incidence is declining, there has not been a comparable decline
in the number of newly diagnosed HIV cases among youth [5].

Despite this prevalence and incidence, there is a profound lack
of resources for HIV-positive youth [6]. In particular, youth--
accessible resources outlining treatment options are scarce.
Although material is available to help adults make treatment
decisions, many of these resources are not appropriate for youth
because they fail to address their unique clinical and
developmental challenges. Furthermore, texts written for adults
are often intimidating to younger audiences both because of
language and literacy barriers and the less engaging ways in
which information has traditionally been presented.

While many HIV-positive adolescents are at early stages in the
course of their disease, health promotion messages are very
important for them. Studies of adolescents living with HIV have
shown high morbidity and mortality rates [7,8]. Other studies
looking at the subjective health experience have documented
that a quarter of those interviewed described their health as
"fair" or "poor." [9] These findings illustrate the importance of
treatment, self-care and prevention of co-infections for this
population.

Treatment and Self-care Needs
HIV-positive youth are unique in their treatment and self-care
needs. Many youth for whom antiretroviral medications are
clinically indicated choose not take them [10]. Many do not
access health care services. Youth may have perceptions of
treatment that differ from adults [11], favoring a present quality
of life over improving biological markers. In contrast to adults,
peer influence has been identified as one of the key factors
affecting youth treatment decision making [12,13]. Thus, there
is a strong need for peer-driven resources about HIV/AIDS
treatment, which are presented in youth-friendly formats.
Moreover, these resources need to be sensitive to the ways in
which self-care and treatment decisions are contextualized
within the broader scope of these youth's lives.

Adolescence and early adulthood are the stages when lifelong
health and social behavior patterns are formed. HIV-positive
youth are particularly vulnerable during this period, as they
experience disproportionate rates of: homelessness [14,15];
sexual and physical abuse [16,17]; financial difficulties [18,21];
addictions [22]; legal concerns [20,23]; social isolation and
stigma [9,23]; and mental health concerns [16,24]. Often, the
immediacy of these social and structural determinants of health
may overshadow worries about HIV infection [20]. This results
in a need for information that is sensitive to the unique situations
of HIV-positive youth, while framing their experiences within
the perspective of normal youth development to avoid further
marginalization and stigmatization.

Potential of the Internet
There is a growing literature that emphasizes the potential of
the Internet, not only for health promotion [25,26], but also as
a community development tool [27,28]. The Internet provides
innovative ways of engaging youth, allowing opportunities to
assess and address their needs and to provide them with a means
of offering each other support. Research has demonstrated that

computers can attract young adults to participate in health
assessments and behavior change programs, in ways and
numbers that are not possible using traditional approaches
[29,30]. Internet technology can be easily updated, is available
24 hours per day, and enables self-directed learning. It can be
reached by those in remote and isolated settings, facilitates
repeat use and can be anonymously accessed. Finally,
information presented online can be of a highly graphical,
interactive nature, and thus be able to reach users who may not
have age-appropriate literacy skills [30].

In 1994, only 17% of young people were estimated to be using
the Internet. Data from 2000 however, suggest that between
92% and 99% of Canadian youth used the Internet regularly
[31]. Indeed, the digital divide in Canada is narrowing. Among
households with less than $20,000 incomes, 77% of youth
reported regular Internet use in 2000. Given the rapid growth
of Internet use, this number has probably grown considerably
[31]. American youth are also online: 73% of 12-17 year olds
in the US use the Internet regularly [32], and 95% of all teens
have ever been online [33]. Generally, youth are more likely
than their adult counterparts to use the Web and are 'early
adopters' of technology [34].

Research with adult populations living with HIV has
demonstrated that computer-based health services can improve
a patient's quality of life and promote more efficient use of
health care systems [35-37]. Furthermore, qualitative studies
have shown that HIV-positive adults use the Internet for a wide
variety of functions including communication, advocacy and
commerce [38,39]. Kalichman found that individuals with HIV
who used the Internet were more likely to be better informed
about HIV treatment and self-care than those who did not
[40,41]. However, he also found that there was a "digital divide":
those accessing the Internet were more likely to be better
educated and report higher incomes [40-41].

Despite the growing popularity of the Internet as a health
information resource [43], little research has been conducted
on the feasibility of using the Internet as a health promotion
strategy with HIV-positive youth. One of the aims of this study
was to investigate Internet access, use and acceptability among
this vulnerable and marginalized population.

Methods

A community-based participatory research model [44,45] was
used to assess the needs of Canadian HIV-positive youth. A
stakeholder group of HIV-positive youth (trained as community
researchers) and supporting professionals collaboratively
developed the research design, instruments and protocol.
Qualitative methods were selected for their ability to explore
issues 'in-depth' and allow participants to express their thoughts
and feelings 'in their own words.' Thirty-five interviews were
conducted with a diverse group of HIV-positive youth across
Ontario. The interviews were semi-structured and probed around
four main areas of interest: a) future goals; b) social support; c)
treatment and self-care issues; and d) online interests and
behaviors. In addition, brief structured surveys were
administered at the conclusion of each interview. Surveys asked
about demographics (e.g., age, sex, sexuality, etc.) and Internet
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use. This paper will focus on the online component (other
findings have been reported elsewhere).

Using a maximum variation sampling scheme, a sampling frame
was developed that ensured diversity in age, sex, sexuality, age
of diagnosis, ethno-racial identity and geographic region [46].
Youth were recruited through AIDS-serving organizations,
youth-serving organizations, hospitals, and health clinics. In
some cases, youth workers and health care providers approached
young people in their case load and told them about the study.
In other cases, recruitment flyers were simply posted. Also,
young people who had already participated were encouraged
to tell other HIV-positive youth who they knew about the study
(snowball recruitment).

In all cases, youth approached the research team directly.
Participation was limited to youth who: a) were between the
ages of 12 and 24 years; b) were identified as HIV-positive
through self-report; c) had the ability to communicate in either
English or French; and d) had lived in Ontario for the last three
months. Each received a $20 honorarium for participation.
Standard procedures were employed for obtaining informed
consent (approved by the University of Toronto Human Subjects
Ethical Review Committee and the Research Ethics Review
Board at The Hospital for Sick Children). Two interviews were
conducted in French; 33 interviews were conducted in English.
Table 1 provides a breakdown of our final sample.

Table 1. Sample characteristics

Number Interviewed (Percentage)Characteristic

Gender

22 (63%)Male

13 (37%)Female

Age

6 (17%)12-15

12 (34%)16-19

17 (49%)20-24

Sexuality

8 (23%)LGBTQ1

27 (77%)Heterosexual

Diagnosis

15 (43%)Last 12 months

13 (37%)Longer than 12 months

7 (20%)Perinatal

History of Street Involvement

24 (68%)Yes

11 (31%)No

Ethno-Racial Identity

19 (54%)White, European, Canadian

10 (29%)African/Caribbean

3 (9%)First Nation/Aboriginal

3 (9%)Unknown/Other2

Geographic Location

28 (80%)Large Urban

4 (11%)Small Urban/Rural

3 (9%)Northern

1 Lesbian, Gay, Bisexual, Transsexual, Queer or Questioning

2 Unspecified, Chinese, South-East Asian

Interviews lasted between 35 and 95 minutes. Generally, they
were taped and transcribed verbatim. In one case, a youth did
not want to be audio-taped and copious notes were taken during

the interview. In another case, a youth wanted to write out his
own answers rather than talking into a tape-recorder. At the
conclusion of each interview, youth were asked to fill out a brief
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demographic survey and invited to continue to participate in
the research project. In addition, they were provided with a list
of youth-friendly health and service agencies in their area.

A modified grounded theory interpretive approach guided the
analyses [47-49]. A sub-sample of 10 transcripts, stripped of
identifying names and places, were returned to the stakeholder
group of HIV-positive community youth researchers and
professionals for preliminary analysis. Based on emerging
themes, commonalities and major differences, a preliminary
coding framework was developed [50]. Data were coded by two
youth community researchers using Nud*istqualitative data
analysis software [51]. After coding the first 10 transcripts,
issues with the coding scheme were brought back to the larger
stakeholder group and the scheme was refined and subsequently
applied to the remaining transcripts.

Coded data were returned to the larger team for analysis.
Members of the team were asked to fill out a work sheet for
each code asking:

1. What was the range of experience here? What are the
different ways that youth talked about their experience?

2. What are the general patterns that emerged? Generally how
would you summarize what most young people had to say?

3. Which one or two quotes best summarize what you see
here?

Weekly meetings were held to go over worksheets and discuss
main themes, relevance and implications for each code.
Collectively, the team's notes were discussed and summary
tables constructed to capture the most common themes, gaps
and issues.

Results

Five main themes were identified with respect to the youth's
use of and interest in the Internet as a health promotion strategy.
These include: (1) high rates of Internet use and access; (2)
issues around public and private terminals; (3) their use of the
Internet primarily for communication and entertainment; (4)
the rarity of health information seeking behavior in this group;
and (5) wanting "one-stop shopping" from an e-health site.

High Rates of Internet Use and Access
"I'm online like all the time." – young man

All of the youth we interviewed had used the Internet. Thirty
four percent reported being online daily, 37% weekly and 29%
said they were online monthly or occasionally. In addition,
nearly half the youth we spoke with used instant messaging
programs and two-thirds of the youth documented that they
used e-mail at least once per week (Table 2).

Table 2. Frequency of technology use

EmailInstant MessagingWebTechnology Use

13 (37%)8 (23%)12 (34%)Daily

10 (29%)9 (26%)13 (37%)Weekly

9 (26%)10 (29%)10 (29%)Occasionally or monthly

3 (9%)8 (23%)0 (0%)Never
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Figure 1. Where youth are accessing the Internet

These young people logged on from a wide range of public and
private locations (Figure 1). Community centers, youth-serving
organizations, AIDS-serving organizations, shelters, and public
libraries were important points of Internet access both among
housed and street-involved youth. Those who were actively
street involved discussed the importance of using the Internet,
particularly e-mail, as a vital communication mechanism. Nearly
all the youth with a history of street involvement cited being
online daily or weekly. While the quality of access (in terms of
speed, privacy and freedom to surf) varied across locations,
most youth were active users of public Internet terminals and
access points.

Youth who documented lower rates of Internet use did not see
access as the major barrier. Rather, these young people simply

preferred other modes of communication and/or gathering
information. As one young woman stated: "Ah, well honestly,
this is nothing to do with HIV, but I rarely use it... I don't really
have the patience for the Internet. I only use it on real necessity."
She preferred using the telephone for communication and
reading books for gathering information.

Issues Around Public and Private Terminals
For many youth, private Web access was not a reality. Many
were street-involved, some lived in subsidized housing and
others lived in low income environments where Web access
was not available at home. Thus, youth primarily talked about
accessing the Web from public locations (Table 3).
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Table 3. Public and private access

"I wouldn't care, because Internet is used for so many things, it could be research for school..."

"So many people use it -- they don't know who went on their sites. It doesn't matter. You go to Web station and
it's the same thing, like, a thousand people might touch the same keys as you so..."

"It's nobody's business anyway, you know. Like... why are you talking to me? I don't even know your name.
Why would I care what you have to say, you know?"

"I don't care where I go online. Nothin' really bothers me like that."

Benefits of public access
• Free access
• Anonymous
• Freedom

"Never checked out health sites... Because usually when I go... either in a library or a cyber cafe I don't want
people seeing what I'm looking up, just in case they take it the wrong way." The thing that would make him
feel safe is an area where no one can see.

"I don't like doing things in a library other than like check out books or something like that. People look over
your shoulder. Or you're sitting--the computers are like right next to each other, and it's like--I've always felt
uncomfortable even researching certain books, looking at a certain book. It's like can you see the title I'm
typing in, don't look. You know I don't want, like, you to know, even if people aren't that nosy, I just don't want
to risk it."

"Really worried about checking out health info online... In the library I was always looking over my shoul-
der...What can you do, right? Somebody tell you - what's wrong, what's wrong' and you can't really say and
you want to lash out so you have to leave."

"Due to the fact that I don't have a computer at home and I use my computer from school. I have to sign in
every time I use the computer and accessing sites like that leaves traces, so it leaves information behind... and
I don't like that."

Drawbacks of Public Access
• No real privacy
• Don't want to be publicly 'outted'

as HIV positive
• Fear of emotional responses and

having to 'deal' with others
• Usernames limit confidentiality

"I use the Internet from home, so I don't worry about stuff like that."

"No. From a public in--no. Always my private. Because public, if you're going to a public library somewhere
else, a little sign will pop up, 'information that you use or may enter may be seen by other people within this
facility'. I don't like that. On my computer at least it will be like may be seen by people over the other--on the
Internet and it's just like okay, I don't really like that either, there's not really big much of a difference, but at
least it's a lot better when you're in the privacy and nobody can really pinpoint you..."

"Private" Access
• better, but not 'totally' safe

Youth had mixed feelings about public access. Some saw the
public portals as having an added sense of security and
anonymity. In terminals where usernames were not required,
they could feel free to browse the Web and search for
confidential information without fear that they would be 'tracked
down,' 'discovered' or 'outted' as being HIV-positive. They felt
that because so many people used public access terminals all
the time, their information or 'log histories' would be lost in the
mix. One young person that had Internet access at home
described searching for sensitive information at the library so
her dad would not find out.

By contrast, other young people complained about the lack of
privacy in public terminals. In particular, in libraries or shelters
where computers were close together or peer networks were
close-by, searching for sensitive or confidential information
was not considered a possibility. Many youth were extremely
leery about issues of confidentiality and were afraid that if they
searched for information about HIV in public, others would
find out about their status. Youth who needed special usernames
or ID codes to access public terminals (e.g., at school) were
extremely reluctant to search for confidential information.

Generally, youth that had home access often felt safer using
private Internet access points than public ones. However, some
youth acknowledged that even in the "privacy" of their own
homes – they were not totally 'safe.' These youth were worried
that their parents, friends or siblings might be able to trace their
'online movements.' Others worried that through the use of
'cookies' and other new technologies, others might be able to
find out confidential information about them. As such, even
'safer' spaces were not seen as completely 'safe' or 'private.'

Youth Use the Internet for Communication and
Entertainment
"I use it for everything and anything you can possibly think
about in the world, and some things I'm not going to mention
over tape." – young man

Overwhelmingly, these young people used the Internet for
communication (chat, message boards, e-mail, instant
messaging). They talked at great length about their love of these
Internet communication tools. Many of them had multiple e-mail
addresses, and some talked about having multiple Internet
identities.

These youth also spent a good deal of time surfing the Internet
for entertainment purposes (e.g., games, music, sports, movies,
pornography). For many, the Internet was seen as 'something
to do' or a good alternative to television. Many of the young
men mentioned interactive gaming. Generally, the Internet was
seen as a way to have fun. As one young man put it, "I guess,
like, the Internet for me is just like a time for playing games
and chatting on the net."

These youth also documented using the Internet to search for
information for school and work. Many were savvy Internet
users and were able to describe complex search strategies for
finding the information that they were looking for. Despite being
sophisticated Internet users, few used to Internet to seek out
health information.

Health Information Seeking Behavior is Rare
"Cause half the time I don't really know I have HIV because I
don't think about it, 'cause it's not like something you really
think about 'cause I'm doing well." – young woman
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Youth rarely talked about the Internet as a place where they
sought health information (Table 4). A few young people
described using the Internet regularly to learn about HIV,
treatment options and community resources. These youth were
'expert' searchers; they were online regularly and knew how to

access the information they were looking for. One young man
in particular, was on HIV peer support sites regularly and saw
his 'virtual friends' as important sources of social support and
health information. However, these youth were in the minority.

Table 4. Searching for health information

Many youth do not use the Internet for health information

"I really haven't checked that stuff out yet."• Too early in diagnosis

"Because it is not interesting to me."

"I guess, like, the Internet for me is just like a time for playing games and chatting on the net."

• The Internet is a place to 'escape'

"Because usually when I go to either a library or a cyber café, I don't want people seeing what I'm
looking up, just in case they take it the wrong way."

• Confidentiality

"Well, once in a while but hardly ever because I go to [Special school for street involved youth] and
there's like a healthcare place you can go to so, if anything, I just go there if I have questions..."

• Prefers other methods of getting infor-
mation (e.g., talking to health care
providers, books)

"I don't really have the patience for the Internet...I just can't stand looking at computer screens, using
the mouse, it feels so awkward so I don't like it."

• Doesn't like the Internet or computers

"How do you find sites?"• Doesn't know how

Some youth have limited experience using the Internet for health information

"Yeah, when I first found out I had it, I went on sites, a few sites to find out what I wanted to do. I
wanted to read up on some of it. Couldn't believe it, did a lot of crying the first few months. It was all
so overwhelming."

"I did like a couple of times like when I first found out but now it's just, I try not to think about it and try
not to read much about it. Everything else is basically for adults."

• A first stop for information

"I did one time, yeah. It was helpful...Yeah. I had two of my other friends look with me, ahm, health in-
formation like different medications, how to take care of yourself, things like that, and I got a whole
bunch of information on it."

"When I first was diagnosed, I checked stuff out on the Websites. And then just all kinds of stuff...It was
helpful because my dad was there. If I had been by myself, I probably wouldn't have understood anything.
That's why you need to direct stuff towards teens."

• Some needed help negotiating informa-
tion (friends, parents)

"I have been doing a lot of it recently, but I don't know, I'm still trying to take it all in. It's all like,
thinking. I go to the site, I read it, like I don't know, a paragraph or two and I get psyched out of it, like,
okay, I don't want to think about it, I don't want to think about it and I go off and play a new game. Then
I go back to the site and read the next paragraph and then click off of it."

• An available resource

A small minority were expert searchers

"I always check this site out and there's a lot of people with HIV on there too, around the world. And I
ask them questions... . (There's) Questions and answers, side effects on drugs, I mean, hundred medica-
tions, the whole nine yards."

• Online daily, getting peer support

"You just search google or yahoo and tons of stuff comes up."• Savvy searchers

When probed about why most did not use the Internet to access
health information, they had a variety of responses. For some,
the Internet was a place to 'escape' to. They saw the Internet as
being primarily about entertainment (e.g., "I use the Internet to
play card games and interact with other people.") For others,
seeking health information was not seen as a priority because
HIV was a relatively small part of their identity. As one young
man explained, "It is, after all, only three letters." A small subset
of youth worried that if they searched for health information
about HIV online, someone (their ISP provider or others around)
might find out about their HIV status. One young woman had
adopted strategies for managing these issues, "[at the agency]
the computers are so close and there are a lot of people I know
there...but at the library I feel safer." Other reasons that youth

provided included: preferring other methods of getting
information; hating computers; not knowing how to access
appropriate information; and not being ready yet to find out
more information (i.e., too early after diagnosis).

Other youth who had experimented with using the Internet for
health information complained that: a) there was too much out
there and it was hard to prioritize and figure out "what's what";
b) most of the information that was out there was unintelligible
and c) they found the experience somewhat overwhelming.
Some adopted strategies of asking friends or family to search
with them and act as translators or interpreters. As one young
man described, "It was helpful because my dad was there. If I
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had been by myself, I probably wouldn't have understood
anything. That's why you need to direct stuff towards teens."

Youth Want "One-Stop Shopping" From an eHealth
Site
"Like basically, one-stop information location for positive youth.
Like everything and anything you can put in there, but put it
into a format that youth can understand, right? Something to
create and have some fun with!" – young man

Despite the Internet's rare use for health information, when
asked if they would visit a Website specifically designed by
and for HIV-positive youth, most of the young people we
interviewed were extremely enthusiastic about the possibilities

of the Internet for health promotion. Nine percent said they
would use a site specifically developed for positive youth
everyday. Twenty-nine percent said they would use it regularly,
43% said they would use it once in awhile and 20% said they
would never use such a site. Youth in the "once in awhile"
category were generally enthusiastic about the concept. While
they did not see their HIV status as being a major part of their
identity, they were nevertheless interested in being able to access
relevant content when appropriate (e.g., when they had specific
questions). The minority of youth that would not access these
resources gave the following reasons. They were either: (a) not
interested in HIV health information resources generally; (b)
unenthusiastic about the Web; or (c) concerned about privacy.

Table 5. What youth want from an eHealth site

Social Support & Communication Opportunities

"Chat rooms where people can chat about how they're feeling, how they're doing... they can write to each
other and stay in contact..."

Chat Rooms

"Message boards... for people to connect with each other - you feel so alone, you want to talk about stuff
and share ideas... you can post your feelings, a poem or something..."

Message Boards

Information

"Information about medication, information about other options out there, information about doctors that
are youth oriented or they are good with you, so basically an investigation on doctors."

Treatment

"Like you know, there's a whole bunch of agencies or services that you have to know. We all don't know of
things that are out there."

Resources

"Like about how you get it and stuff."HIV/AIDS

"Like how to make sure you don't spread it and stuff."Harm reduction

"How to maintain your health and be good to your body."'Health' generally

Interactive Components

"Funkiness, coolness... make it fun and comfortable."Games, quizzes

"Like ask the doctor."Q & A

Privacy Protected

"If you don't want to use your real name, you should be able to use a code."Nicknames

"Password is a big thing."Password

"[You should have] a privacy or confidentiality agreements... so youth will understand that their information
is not going to go out to somebody else on the net."

Confidentiality Agreements

"Why do all you guys use big, red letters? Big- big red bubble letters [that say HIV] all over the site!?"Discreet Look

"It might not be a good idea because the older guys might go in there and start going after the youth. And it
might be a really uncomfortable situation for those youth."

Protection from prowlers

Youth were extremely specific about what they wanted from
e-health strategies targeted towards them (Table 5). First and
foremost, young people wanted an opportunity to share and
connect with each other; chats and message boards were seen
as the main attraction to heading towards a site specifically for
HIV-positive youth. Nearly every young person we spoke with
recommended the creation of a chat space. Many youth
described feelings of isolation and loneliness and felt that the
opportunity to connect with other youth in similar circumstances
could be extremely valuable. They talked about the importance
of connection and prioritized chats and message boards over
other possible Internet information applications (e.g., didactic
information). Many of them worried, however, about "prowlers"

and sexual solicitations in sites that were geared towards youth
audiences and were concerned about how those might be
managed.

Youth embraced the concept of "one-stop shopping" or one site
that would be able to answer all their questions. Many talked
with frustration about how so many sites 'out there' that dealt
with HIV were not 'youth-friendly' or 'user-friendly' and were
hard to understand. They did not enjoy getting 'lost' in
complicated links.

Study participants wanted the look and feel of a site geared
towards them to be discreet and not 'obviously' about HIV so
that they could access it in public forums. In order to protect
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their privacy, youth did not want to be asked for their real
names. They were happy to provide nicknames and felt that
passwords provided added protection. Also, they wanted to see
privacy or confidentiality agreements that assured them that
their confidentiality and anonymity would not be compromised.

Discussion

Our study found that HIV-positive youth are online and are
Web savvy users. A surprising finding was that the youth who
were perhaps most impoverished and marginalized (those who
were either currently or had a history of being street involved)
demonstrated high rates of Internet use. This is in sharp contrast
to American findings of adult populations living with HIV
[41,42].

This study supports evidence from investigations of adults living
with HIV that communication is a primary reason that people
living with HIV use the Internet. However, unlike adults, our
study did not identify advocacy as something that youth did
online. Information seeking was secondary [38,39].

Although they go online with regularity, the HIV-positive youth
in our study rarely searched for health information. This was
due to personal and institutional barriers including: lack of
interest; difficulty assimilating information geared towards
adults; fear of disclosure; and inadequate private access. Our
findings that youth living with HIV use the Internet primarily
for communication and entertainment is consistent with other
studies that have looked at Internet use among more general
youth populations [52]. In addition, the problems documented
around quality of access are also found among other youth
populations [53].

Results of a national needs assessment conducted by the
Canadian AIDS Society in 2000 concluded that,
"Nationally...there was a huge lack of services for HIV-positive
youth. These missing services ranged from support groups, to
accessible treatment information, and basic living necessities

for positive youth." [6] Similarly, Toronto's Positive Youth
Outreach 2000 Survey found that youth ranked treatment
information amongst their top six most pressing needs [18].
Furthermore, they cited the Internet as one of the best ways to
give them information. Identifying a need for further venues of
social support, these youth documented that Chatrooms/
Listserves, phone lines and social events were the top three
services they wanted. This study confirmed that, indeed, the
Internet may be a viable way to impart health and treatment
information, provided the content, look and feel of such
materials were created and presented in 'youth friendly' formats.

One limitation of this study is that we recruited young people
from youth- and AIDS-serving organizations and health care
settings. As such, the youth we spoke to were generally well
connected to health and/or social services, which may have
provided them higher rates of public Web access. The qualitative
nature of our study also makes it difficult to generalize our
results to all HIV-positive youth.

Nevertheless, this study suggests that if content were developed
specifically for HIV-positive youth and marketed to them, they
would be interested. Targeting young HIV-positives for health
promotion messaging may be both feasible and desirable [54].
Given the success of computerized and online health promotion
strategies with other populations, this may prove to be an
important health promotion strategy.

Health care providers should be aware of the need for providing
information to HIV positive youth in non-traditional formats.
Health care providers may want to familiarize themselves with
youth-friendly resources that are already available (e.g., http:/
/www.livepositive.ca or http://www.youthhiv.org/). Referring
youth clients to appropriate Web sources may be an important
additional tool for health care providers and health promoters
for supplementing 'regular care'. Finally, the onus is on e-health
developers to better understand the needs of this vulnerable
population and continue to expand and create appropriate,
relevant and up-to-date content.
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Appendix 1

Interview Guide
Goals: How can youth living with HIV be supported in achieving their goals?

• What are your hopes, goals, and aspirations for the future?
• What might help you to achieve your goals? What could you do for yourself?
• Have your goals changed as a result of learning your HIV status? How?
• What kinds of programs do you wish were around for young people like you?

Treatment: How can youth living with HIV be supported in making treatment or self-care decisions?
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• How prepared do you feel to take care of your health?
• What kinds of problems do you face when taking care of your health?
• Do you feel like you have choices about treatment? Do you know what your choices are?
• What kind of information would you like on different treatment options for young people living with HIV/AIDS?
• What are some of the 'health topics' that you feel like learning more about?
• How can you be supported in making treatment or self-care decisions?
• What advice would you have for other HIV positive youth that are trying to make treatment decisions?

Support: How can youth living with HIV be supported?

• Where do you feel comfortable going for health information?
• Who do you turn to for moral/social support?
• How open are you about your HIV status with people in your life?
• Do you ever feel lonely or excluded because of your HIV status?
• Even though you are a diverse group of individuals - what common experiences do you think HIV+ youth might share?

Internet: How do youth living with HIV use the Internet?

• Do you ever use the Internet? What for? (Do you ever use it to get health info?)
• Do you know about any sites are out there for HIV+ youth? Do you use them? For what? Do you feel safe using them?

Why/why not?
• If we were going to create a new Website for HIV positive youth in Canada - what sorts of things should we be sure to

include? (What content/information would you like to see on the site? e.g. counselors, chat rooms, information)
• What would make you feel safe accessing it? Do you have a safe place to access it from? What sorts of things could we do

to protect your privacy? (Would you feel safer accessing the site if it had a privacy/password age before you get to the
homepage?)

Appendix 2

Coding Scheme
1. Relationships

1. To parents and family
1. Loving and supportive
2. Antagonistic
3. Abusive, dysfunctional
4. Other

2. To health care providers
1. Faith - they know best
2. Frustration
3. Other

3. To other youth
1. Friends
2. Other youth generally
3. To other youth with HIV
4. Other

4. To partners, lovers (boyfriend/girlfriend)
5. To other institutions

1. Church & Spirituality
2. ASO's
3. Youth Orgs
4. Youth Shelters
5. Counsellors, Case workers
6. Hospital clinics
7. School
8. Kids Help Phone
9. Other

2. Isolation, loneliness
3. Future
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1. Living day by day (not future oriented)
2. Uncertainty (in general)
3. Long term vs. short term
4. About health
5. About relationships, partners
6. About family of origin
7. About starting own family
8. About school
9. About career, employment
10. About financial stability
11. About housing

4. Goals changed
1. Yes - why
2. No - why

5. Feelings about HIV
1. I'm a normal kid - no big deal
2. Regrets, Guilt
3. Grief
4. Shame - HIV as "dirty" or "foreign" or "bad"
5. Angry, resentful
6. Small part because I am overwhelmed with everything else
7. Just is a small part of me
8. "death sentence", feeling mortal
9. conspiracy theories
10. Stigma
11. Acceptance or integration of HIV in life
12. Other

6. Life in shelters/Street Issues
1. Prostitution
2. Drug use
3. Abuse
4. Hygiene
5. Feelings about living in shelters
6. Rules
7. Panhandling
8. Respect
9. Other

7. Issues around disclosure
1. Confidentiality
2. Bad experiences/Stigma/Discrimination
3. Good experiences
4. Why should I tell you? (I wouldn't if I had a growth on my foot)
5. Other

8. Advice for other youth
1. Stay positive
2. Think before you act
3. Find people you trust
4. Other

9. Information
1. Want to know more about..
2. Fear of finding out more...
3. Lack of interest...
4. Saturated (savvy about what is out there, accessing services)
5. Where I go to get info

10. Other health issues
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1. Eating disorders
2. Hygiene
3. Vitamins, nutrition
4. Addictions & substance use
5. Violence/abuse
6. Mental health issues
7. Asthma
8. STDs
9. Cancer
10. SARS
11. Other

11. Self-care stuff
1. Diet, vitamins, nutrition
2. Exercise
3. Sleep
4. Choosing healthy, supportive relationships
5. Taking care of yourself is tiring, exhausting, hard work
6. Getting help
7. Apathetic around self-care
8. Alternative therapy (e.g., acupuncture)
9. Other

12. Knowledge, Attitudes & Behavior Around Medication
1. Why take it?
2. Knowledgeable/Informed
3. Have no choice
4. Side effects & concerns
5. Taking medicine as a young person
6. Not ready for it
7. Barriers to accessing meds
8. Figuring out what is credible
9. Avoiding it
10. Adherence, interruption
11. Other

13. Coping Strategies
14. Level of Internet Usage, what people do (and don't do) online

1. Chat/communicate
2. Entertainment
3. Work (job or school)
4. Health info

15. Ideas for Website
16. Privacy, Safety and the Internet

1. Public Access Good
2. Public Access Bad
3. Private access
4. Presentation of site
5. Passwords and confidentiality
6. Protection from prowlers
7. The Internet as anonymous, safe
8. The Internet as unsafe
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Abstract

Background: The Internet is becoming an increasingly important resource for health-information seekers. However, consumers
often do not use effective search strategies. Query reformulation is one potential intervention to improve the effectiveness of
consumer searches.

Objective: We endeavored to answer the research question: "Does reformulating original consumer queries with preferred
terminology from the Unified Medical Language System (UMLS) Metathesaurus lead to better search returns?"

Methods: Consumer-generated queries with known goals (n=16) that could be mapped to UMLS Metathesaurus terminology
were used as test samples. Reformulated queries were generated by replacing user terms with Metathesaurus-preferred synonyms
(n=18). Searches (n=36) were performed using both a consumer information site and a general search engine. Top 30 precision
was used as a performance indicator to compare the performance of the original and reformulated queries.

Results: Forty-two percent of the searches utilizing reformulated queries yielded better search returns than their associated
original queries, 19% yielded worse results, and the results for the remaining 39% did not change. We identified ambiguous lay
terms, expansion of acronyms, and arcane professional terms as causes for changes in performance.

Conclusions: We noted a trend towards increased precision when providing substitutions for lay terms, abbreviations, and
acronyms. We have found qualitative evidence that reformulating queries with professional terminology may be a promising
strategy to improve consumer health-information searches, although we caution that automated reformulation could in fact worsen
search performance when the terminology is ill-fitted or arcane.

(J Med Internet Res 2004;6(3):e27)   doi:10.2196/jmir.6.3.e27
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Introduction

An ever-increasing number of patients and their family members
are turning to the Internet for health information [1]. Recent
survey reports suggest that at least half of the adults in the
United States have searched for health information online [2].
Careful analysis of consumer information needs and preferences
through the field of consumer health informatics is increasingly
important to ensure that the information retrieval process is
positive and effective [3]. Specifically, studying the variably
effective search strategies and their associated performance

could provide valuable insight for the development of future
consumer health-information retrieval tools.

At present, it appears that most people who search the Internet
are not using the most effective strategies. Spink et al analyzed
one million queries from the log data of a popular Internet search
engine and found that most people used short (mean 2.4 terms)
and unmodified queries [4]. The one billion queries analyzed
by Silverstein et al had a similarly small mean number of terms
(2.35) [5]. Further, 77% of these search sessions consisted of
just one query; this means a small minority of searchers
modified their query after the first search. Although it cannot
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be ascertained what percentage of the logged searches were
performed by humans rather than search robots, it is likely safe
to conclude that Internet searchers are using short and therefore
imprecise queries. Also, searchers are likely to quit after one
search iteration instead of modifying their search to improve
the results. Observational studies have shown that consumers
specifically searching for health-care information employ the
same suboptimal search strategies [6-8].

One potential tactic to address the problem of short and
imprecise queries is to automatically alter the initial query for
better returns, either by reformulation or expansion. Previous
research, including a study that mapped consumer terms to an
established medical vocabulary, has shown that there is a
significant mismatch between consumers' health vocabulary
and the terminology of the content [8]. Tse and Soergel's review
of postings to online health discussion forums showed that a
majority of consumer terms, although overlapping with
professional terminology conceptually, often do not take the
same form as technical terms [9]. This mismatch of consumer
and medical content terminology could be partially bridged
using query expansion, which has been shown to improve search
performance both inside [10] and outside [11,12] the medical
domain. Search behavior research has also demonstrated the
difficulty that end-users have selecting query terms and
illustrates the potential benefit of providing a thesaurus to
suggest alternative queries and improve search [13,14].
Similarly, we theorize that reformulating queries to replace lay
terms with the terminology more commonly used in medical
content could potentially facilitate the delivery of relevant
content to consumers.

To investigate the effect of query reformulation using
standardized medical terminologies, we utilized original
consumer health-information queries with explicit information
needs and the Unified Medical Language System (UMLS)
Metathesaurus [15], as the terminology source. We collected
our search queries through interviews with consumers, and were
thus able to ascertain the specific intention that led to the
resulting free-text queries. This enabled a more objective
assessment of the success of a given search. We studied the
effect of reformulation in two different search spaces: the broad
scope of a commercial search engine and the more limited scope
of a single consumer health-information site. Survey data [16]
and research [2,6] have shown that most consumers initiate their
search for health information using a general search engine.
However, although more limited in content, the information
provided by a consumer information source like MedlinePlus
[17] is of a more consistent quality, and the site receives 2
million queries per month by our own calculation of its log data.
We were therefore interested in the effect of query reformulation
in both of these settings. The research question addressed in
this study is whether reformulating original consumer queries
with preferred terminology from UMLS Metathesaurus lead to
better search results.

Methods

Collection of Consumer Queries and Search Goals
Consumer queries and search goals were collected through an
ongoing study we were conducting with patients and visitors
recruited from public areas of Brigham and Women's Hospital,
a large teaching hospital in Boston. Subjects described their
health-information needs to the interviewer (RP). Each
participant was then given the opportunity to search the Internet
on a laptop computer to find the answer to his or her specific
question or questions. The free-text queries generated by
participants for these searches were recorded for further analysis.
Search goals were recorded by the researcher based on
interviews with the consumers.

Selecting Queries for Further Testing
Suitable substitutions for user-generated queries were generated
using the UMLS Metathesaurus (release 2003AB). The
Metathesaurus stores information about biomedical concepts
compiled from numerous vocabularies and sources. Synonyms
and inter-concept relationships are among the many attributes
recorded for each concept, with one term chosen as the preferred
English name for each concept. In this study, the search queries
generated by consumers were hand-mapped to
Metathesaurus-preferred concept names. For example, the
consumer query "stroke" was deemed to be a synonym of the
Metathesaurus concept "cerebrovascular accident." Some of the
consumers' queries (eg, "chronic pain") were identical to the
primary term used in the Metathesaurus. Only queries that were
not equivalent to Metathesaurus preferred terms, and that
therefore could be reformulated, were selected for this study.

Gold Standard Answer Generation
For each consumer question, a gold standard answer specific
to the consumers' information needs was generated by an
investigator with medical training (RP). Harrison's Online and
MDConsult were the main resources used to create these
answers. Gold standard answers were used to assess and
compare the results generated from the Internet searches
conducted for this study.

Query Reformulation
User queries were mapped to concepts in the UMLS
Metathesaurus. Only queries that had at least one term found
to be in the list of synonyms for a preferred concept name were
selected for reformulation. Queries were reformulated by
replacing the user term with the preferred synonym. Terms
within queries that already corresponded to preferred concepts
were left unaltered. For instance, the word "thyroid" was
unchanged in the reformulation of the user query "thyroid abs
test." Only one concept name was altered at a time. User queries
that contained n-terms that could be mapped to preferred
concepts thus led to the generation of n-reformulations, each
with one user term replaced by the corresponding professional
phrase. For example, two reformulations were generated from
the user query "herbal treatment cancer": "herbal therapeutic
aspects cancer" and "herbal treatment malignant neoplasms."

J Med Internet Res 2004 | vol. 6 | iss. 3 |e27 | p.121http://www.jmir.org/2004/3/e27/
(page number not for citation purposes)

Plovnick & ZengJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Query reformulation (altering the initial query), rather than
query expansion (adding synonyms to the initial query), was
the methodology chosen for this study. Metathesaurus-based
query expansion has been shown to cause a decline in search
performance [18]. Imprecise or arcane synonyms such as
"blastoma, NOS" for the concept "malignant neoplasms" and
"apoplectic fit" for the concept "cerebrovascular accident" could
dilute the original intention of a given query and decrease
retrieval performance.

Internet Search Using Original Consumer Queries and
Reformulated Queries
Both the original consumer-generated queries and the
reformulated queries were used to initiate controlled searches
in two different search spaces: the more health-specific
MedlinePlus and the broader range of content covered by a
Google search.

MedlinePlus is a high-quality consumer-health site provided
by the National Library of Medicine. The continuously updated
content of this noncommercial site, organized by health topic,
includes information on over 600 diseases and conditions, as
well as a medical encyclopedia and information on prescription
drugs [17]. Links to additional resources from the National
Institutes of Health and other trusted sources are also presented.

Google [19] is currently a leading search engine. It provides
access to over 3 billion indexed Web pages. Its proprietary
search algorithm ranks the relevance of Web pages based in
part on the number of links made to the page from other sites,
and on characteristics of the page itself. The authority of
referring pages is also considered in determining the rank of a
page [20]. Among advanced search features available is the
ability to limit searches using the Google engine to specific
Web sites; this feature was employed for our study.

We used both the consumers' original queries and the modified
queries to conduct Internet searches. Quotation marks were
placed on each end of the query text (eg, the search query for
flat head was "flat head"). The Google search engine was used
to search both the consumer health-oriented site (MedlinePlus)
and the general Internet (Google). Searches using the search
engine included on the MedlinePlus site yielded several lists of
results organized by health topic, whereas Google-initiated
searches yielded a single list ordered by relevance. The Google
search engine was utilized so that search results would be
identically formatted and therefore more suited for comparison.
Every search was limited to English language pages using
Google's "Advanced Search" language feature.

Standard information, such as the date and the total number of
results, was recorded for every search. The first 30 hits of every
search, the number of documents that users are reasonably
willing to look at after a search [18], were assessed for the
presence of the gold standard answer to the participant's original
question. A result page was considered to contain the gold
standard answer if

1. the answer could be found by following no more than one
link from the initial page

2. at least 90% of the established gold standard answer was
present (for questions whose answers were lists, such as
stroke risk factors)

3. for questions whose goal was to obtain general information
about a topic, the page contained at least one correct fact
pertinent to the health topic.

The total number of assessed hits containing the gold standard
answer was recorded and the fraction of the assessed hits
containing the gold standard answer (out of no more than 30)
was calculated. This figure was used as an estimate of precision
and was used for comparison of searches. Queries that returned
no result or results that contained no gold standard answer failed
to satisfy users' information needs, although we do recognize
that there can be true negatives and returning results that do not
contain the right information may misinform users and cost
time to process. For the convenience of performance comparison
of all queries, when no result was returned, the top 30 precision
was assigned 0 in this study. True negative rates, however, are
examined for those queries that failed to return any result. To
determine true negative rates, the investigators conducted
numerous searches of MedlinePlus and Google and browsed
the concept-specific content of MedlinePlus to search for the
gold standard answer. Substitutions that seemed to improve
results versus those that did not were examined for reasons.
Additionally, the queries and search results were examined for
general qualitative trends.

Results

A total of 16 queries were selected for substitution from an
initial pool of 46 queries. Eighteen replacement queries were
generated. The original queries and their substitutions are
summarized in Table 1. Each query (consumer or reformulation)
was used to conduct two Internet searches, for a total of 68
searches: 34 in MedlinePlus and 34 in Google. In all, 926
individual search result pages were examined. Of the 68
searches, 23 did not yield any results. The text of these queries
is listed in Table 2, and the distribution of the searches in
MedlinePlus and Google is illustrated in Figure 1. Nine of these
empty searches were generated using the consumers' original
queries and 14 were based on reformulated queries; 19 were in
MedlinePlus and 4 were in Google. In other words, using
original queries in Google resulted in the least number of
searches (only 1) with no returns. To put this result into
perspective, we found that MedlinePlus contained the gold
standard answer for 15 of the 19 failed queries (79%), and
Google contained the answer for all 4 of the searches that had
no returns (100%). In other words, among the queries that did
not return any result, the true negative rate is 21% for
MedlinePlus and 0% for Google.
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Table 1. Consumer queries (n=16) with reformulated queries (n=18) and search goals

Precision of Search

0 - No retrieved documents with gold stan-
dard answer

Ø - No retrieved documents

Query Text

(reformulated queries in italics)

Participant's Question

MedlinePlus

Google

natural alternative hrt

natural alternative hormone replacement
therapy

Are there any natural substitutes for the hormone replacement
therapy agent Prempro?

natural hrt

natural hormone replacement therapy

restless leg syndrome

restless legs syndrome

Are there support groups for restless legs syndrome?

heart transplant

heart transplantation

General information about heart transplants

petit mal seizure

epilepsy, absence

General information about petit mal seizures

flat head

plagiocephaly

General information about plagiocephaly

heart arrhythmia treatment

arrhythmia treatment

heart arrhythmia therapeutic aspects

How are arrhythmias treated?

thyroid abs test

thyroid antibody studies

How are the results of the anti-TPO thyroid lab test interpret-
ed?

heart electric

heart conduction system

How do problems with the heart's electric system lead to
shortness of breath?

restless leg syndrome

restless legs syndrome

Is there treatment for restless legs syndrome?

herbal treatment cancer

herbal therapeutic aspects cancerherbal
treatment malignant neoplasms

What are scientifically validated treatments for cancer?

stroke

cerebrovascular accident

What are the risk factors for stroke?

ssri

selective serotonin re-uptake inhibitor

What are the side effects of Lexapro?

heart flutters

fluttering heart

What causes heart flutters (palpitations)?

cavity

dental caries

What foods should be avoided to prevent cavities in children?

contraindications mri

contraindications magnetic resonance
imaging

Why can't you have an MRI with a pacemaker?
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Figure 1. Distribution of searches with no returns (n=23) (M = MedlinePlus, G = Google)

Table 2. Searches that did not yield any returns (n=23) G signifies search in Google, and M indicates a search of MedlinePlus

Search ScopeOriginal (O) or Replacement (R)?Query Text

MO"contraindications mri"

MO"heart arrhythmia treatment"

MO"heart electric"

MO"heart flutters"

MO"herbal treatment cancer"

MO"natural alternative hrt"

MO"natural hrt"

M, GO"thyroid abs test"

MR"arrhythmia treatment"

MR"contraindications magnetic resonance imaging"

MR"epilepsy, absence"

MR"fluttering heart"

M, GR"heart arrhythmia therapeutic aspects"

M, GR"herbal therapeutic aspects cancer"

M, GR"herbal treatment malignant neoplasms"

MR"natural alternative hormone replacement therapy"

MR"natural hormone replacement therapy"

MR"selective serotonin re-uptake inhibitor"

MR"thyroid antibody studies"
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Figure 2. Performance of reformulated queries (n = 36)

The main measure of the success of a search was the percentage
of the first 30 resulting pages that contained the gold standard
answer (top 30 precision). For example, 10 of the first hits of
the MedlinePlus search for "stroke" contained enough of the
established stroke risk factors to qualify as gold standard. The
search had precision of 33% (10/30). By contrast, the Google
search for "thyroid antibody studies" yielded only 11 hits. Of
these 11, 3 contained the requested information regarding the
anti-TPO lab test. This search therefore had a precision of 27%
(3/11). As mentioned previously, when a query generated no
result, its top 30 precision was set to 0. The precision values
for all 68 searches (mean = 0.22, SD = 0.32) are presented in
Table 1. The mean precision for all searches in MedlinePlus

was 0.23 (SD = 0.37) and the mean precision for searches in
Google was 0.21 (SD = 0.26).

Using precision as a performance indictor, 15 of the 36 searches
using reformulated queries yielded better returns than their
associated original queries (5 in MedlinePlus and 10 in Google).
Seven of the searches using reformulated queries showed a
worse performance than the original substitution as indicated
by precision (4 MedlinePlus and 3 Google). The performance
of the remaining 14 searches was unchanged by reformulation.
Table 3 shows how the individual queries performed, and Figure
2 summarizes the relative performance of the reformulated
queries.

J Med Internet Res 2004 | vol. 6 | iss. 3 |e27 | p.125http://www.jmir.org/2004/3/e27/
(page number not for citation purposes)

Plovnick & ZengJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 3. Search performance after reformulation. Original queries are listed either as improved, worse, or no change with substitution. G signified
search in Google and M indicates a search of MedlinePlus

Search Space(s)Replacement TextQuery Text

Improved with Reformulation

G, M"dental caries""cavity"

G, M"plagiocephaly""flat head"

G"arrhythmia treatment""heart arrhythmia treatment"

M"heart conduction system""heart electric"

G"heart transplantation""heart transplant"

G"natural hormone replacement therapy""natural hrt"

G, M"restless legs syndrome""restless leg syndrome"

G"restless legs syndrome""restless leg syndrome"

G"selective serotonin re-uptake inhibitor""ssri"

G, M"cerebrovascular accident""stroke"

G"thyroid antibody studies""thyroid abs test"

Worse with Reformulation

G"heart conduction system""heart electric"

M"heart transplantation""heart transplant"

G, M"epilepsy, absence""petit mal seizure"

M"restless legs syndrome""restless leg syndrome"2

G"heart arrhythmia therapeutic aspects""heart arrhythmia treatment"

M"selective serotonin re-uptake inhibitor""ssri"

No Change with Reformulation

G, M"contraindications mri""contraindications magnetic resonance imaging"

M"arrhythmia treatment""heart arrhythmia treatment"

M"heart arrhythmia therapeutic aspects""heart arrhythmia treatment"

G, M"fluttering heart""heart flutters"

G, M"herbal therapeutic aspects cancer""herbal treatment cancer"

G, M"herbal treatment malignant neoplasms""herbal treatment cancer"

G, M"natural alternative hormone replacement therapy""natural alternative hrt"

M"natural hormone replacement therapy""natural hrt"

M"thyroid antibody studies""thyroid abs test"

Three reasons for changes in retrieval performance (precision)
were identified: First, several consumer searches using
ambiguous lay terms were improved when reformulated with
professional terminology. This trend was noted both in
MedlinePlus and in Google. Second, searches based on queries
utilizing acronyms were improved in the Google scope when
they were expanded to full phrases. Third, certain queries
containing professional terms that were arcane or contextually
ill-fitted to the users' original search goals performed worse
than the original queries.

Discussion

Significance and Implication
Conducting Internet searches with reformulated consumer
queries allowed us to note qualitative trends in query
reformulation with professional terminology: it often helped to
improve query performance by reducing ambiguity and
increasing distinguishing power, but sometimes reduced query
performance when the professional terms were arcane or
ill-fitted. The reformulated queries also often had no impact on
performance. Approximately 35% of the consumer queries we
collected did not use UMLS-preferred names for concepts and
were thus suitable for reformulation. This represents a
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substantial portion of the original sample queries that could
potentially be affected by the reformulation approach.

Benefit of Query Reformulation
In 15 of 36 instances, the replacement queries yielded better
results than the originals (as indicated by top 30 precision and
taking into account the queries that did not generate any results).
Searches using queries that utilized ambiguous lay terms such
as "cavity," "flat head," and "stroke," were improved when
replaced with professional terms ("dental caries,"
"plagiocephaly," and "cerebrovascular accident," respectively).
These searches improved in both the health-specific scope of
MedlinePlus and the broader Google domain. One participant
used the ambiguous query "flat head" to search for information
about plagiocephaly (infant cranial asymmetry). Many of the
sites listed after the "flat head" search in Google utilized
non-medical interpretations of the phrase (screwdrivers, screws,
and even a guitar). In fact, only 2 of the first 30 hits contained
contextually appropriate information. The search for
"plagiocephaly," however, yielded better results than the
ambiguous term "flat head": 25 of 30 hits were contextually
correct.

It is important to note that many medical sites do employ lay
terms. However, professional terms tend to have better
distinguishing power in locating medical contents. For example,
many of the "plagiocephaly" pages contained the phrase "flat
head," while sites about screwdrivers or guitars do not contain
the word "plagiocephaly." These medical sites using "flat head"
were clearly outnumbered by pages using "flat head" in a
non-medical context, and were therefore almost entirely absent
from the "flat head" Internet search.

Acronyms or abbreviations are likely to introduce ambiguity to
queries and thus can benefit from reformulation. Searches
composed of acronyms or initialisms (eg, "SSRI" for selective
serotonin reuptake inhibitor and "HRT" for hormone
replacement therapy) or abbreviations (eg, "abs" for antibodies)
fared better when reformulated with the full phrase. This trend
was noted only in the broader Google domain. This is not
surprising because there is a much greater chance of the
existence of a non-medical meaning of these short terms in the
broader scope of Google than in the exclusively medical scope
of MedlinePlus. For instance, in addition to being a drug class,
SSRI is also a pop band, an institute, and a stock abbreviation.
Links interpreting SSRI in all of these ways were found in the
first 30 Google search results. The search for "selective serotonin
re-uptake inhibitor," by contrast, eliminated pages with these
alternatives. The MedlinePlus search for "selective serotonin
re-uptake inhibitor," however, yielded no results, due in part to
the lack of an exact text match with the hyphenated spelling of
the work "reuptake." Removing the ambiguity of acronyms and
abbreviations from queries improved the performance of Internet
searches conducted with the general search engine.

Disadvantage of Query Reformulation
In 7 of 36 instances, search performance was worse when the
original consumer queries were replaced with alternate phrases.
Four of these were conducted in the MedlinePlus domain, and
three were in Google. It is not surprising that one of these

searches, "petit mal seizure," performed worse when replaced
with "epilepsy, absence," the Metathesaurus-preferred term.
The consumer's question was about a medical event, a seizure,
and the reformulated query referred to the disease that causes
the event. Although altered less dramatically, the queries "heart
transplant" and "restless leg syndrome" also performed
considerably worse when reformulated. The arcane term
"therapeutic aspects" replaced "treatment" in the query "heart
arrhythmia treatment," which contributed to a decrease in
precision in the Google search. We are aware of other concepts,
not among the 16 consumer queries, with arcane preferred names
in UMLS. For instance, "pes," is the Metathesaurus preferred
term for "foot." These examples illustrate that an automated
query-replacement process would have the potential for flawed
substitutions. Presenting a search term that produces worse
results than an information seeker's original query could lead
to great frustration for the seeker.

Content Scope and Quality
The role of query reformulation appears to be more significant
for a large content scope that for a health-care specific site
simply because there is more room for ambiguity when the
scope is extremely large. However, an aspect that we did not
measure in this study is the rate of misinformation. Combing
through almost 1000 sites allowed for general observations
about the reliability and quality of the information presented to
consumers after an Internet search. Using a general search
engine like Google, we encountered a great number of sites with
misleading or biased information. For instance, the Google
search for "natural hormone replacement therapy" resulted in
several pages selling "cures" for aging. Similarly, Web sites
promoting alternative therapies for cancer have been found to
be of dubious quality [21].

Unfortunately, searching within the domain of a single
high-quality consumer site is not without disadvantages. Because
a single site contains a small fraction of the information
available on the general Internet, the chance of a finding the
desired information is diminished. In this study, for example,
although all searches were conducted in both MedlinePlus and
Google, there were twice as many searches with at least one
result in Google (n=30) as in MedlinePlus (n=15). The true
negative rate for MedlinePlus (21%) was considerably higher
than that for Google (0%), further emphasizing that medical
sites, though providing a more consistent quality of information,
will not contain the answer a percentage of consumers' queries.
We have written a manuscript comparing medically specific
and general search scopes, which discusses the pros and cons
of each based on a separate study. Resolving the trade-off
between quality and breadth of information remains a major
challenge to successful consumer information retrieval.

Advantages to Queries With Known Goals
There are advantages to assessing health-related Web searches
in this manner. The information needs of the consumer are
explicit because they have been obtained from direct
interviewing. When queries are obtained from log data, the
intentions of the consumer are open to conjecture. The
information needs of the query "flat head," for example, would
prove difficult to guess without the context of an interview.
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Although many of the users had very precise goals, the queries
they formulated contained little more than the name of the
disease or condition in question. In one search, the participant
had a question specific to the medication Lexapro but did not
even include the drug name in the search. Without the interview,
it would be impossible to guess that the consumer searching
with the query "restless leg syndrome" was specifically looking
for pharmacologic treatment of that condition. These
observations provide further evidence to the reported observation
that consumers are producing short, imprecise queries. The type
of detailed analysis employed in this study provides a more
precise picture of the needs of health-information seekers in the
hope of facilitating well-informed system development.

Limitations
The relatively small number of available sample queries with
known goals limited the analysis to qualitative review instead
of a statistically significant quantitative measure of search
precision. The numbers of queries available for reformulation
was further limited by the requirement that the original term
not be a Metathesaurus preferred concept name. Not
surprisingly, many participants used preferred concept drug and
disease names for their initial searches. Further, even with a
direct interview, some of the participants' information needs
could not be expounded beyond the general desire for more
information.

The gold standard answer presents another limitation. Because
each site presents information differently, it is not possible to
apply identical standards from site to site. This form of
assessment, though time-consuming, is far more detailed than
merely searching for the presence of the term.

Using quotation marks for queries was a major factor
contributing to the number of searches that did not return results.
We chose to utilize quoted query phrases so we could assess
the impact of the phrase as a whole rather than the individual

words, which each play a separate part in the search when not
contained by quotation marks.

The method used to search MedlinePlus had one further
limitation. This site was searched using Google instead of the
search engine included with the site. The search results are not
the same when the MedlinePlus search mechanism is used
instead of Google. We did not intend to assess the performance
of MedlinePlus but rather to study the impact of query
reformulation in the narrower and specifically medical scope
of a consumer health-information site as well as the much
broader swath of the Internet covered by Google.

Further Study
We are in the process of

1. expanding our database of user queries with known intent
2. conducting a study with similar methods of patients in an

asthma center to assess the specific information needs and
search strategies of a specific health consumer population

3. developing a search tool that provides suggested search
queries based on the initial search entered by a user.

Conclusion
We investigated the effect of reformulating consumer health
queries using professional terminology. This study has shown
some qualitative evidence that reformulating queries with
professional terminology may be a promising strategy to
improve consumer health-information searches. After taking
original queries with clearly defined goals from
health-information consumers and replacing the search text with
phrases from medical vocabulary, we noted a trend towards
increased precision when providing substitutions for lay terms,
abbreviations, and acronyms. This improvement was noted both
in searches conducted in the narrower scope of a consumer
health site and in searches of a much broader portion of the
Internet using the popular search engine Google. We caution,
however, that automated reformulation could in fact worsen
search performance when the terminology is ill-fitted or arcane.
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