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Editorial

Welcome to the Journal of Medical Internet Research

Gunther Eysenbach

(J Med Internet Res 1999;1(1):e5)   doi:10.2196/jmir.1.1.e5

Welcome to the "Journal of Medical Internet Research" - JMIR,
the first international scientific peer-reviewed journal on all
aspects of research, information and communication in
healthcare using Internet and Intranet-related technologies.

Why does the world need the JMIR? The Internet - and more
specifically, the World-Wide-Web - has an impact on many
areas of medicine - broadly we can divide them into "clinical
information and telemedicine", "medical education and
information exchange" and "consumer health informatics":

• First, Internet protocols are used for clinical information
and communication. In the future, Internet technology will
be the platform for many telemedical applications.

• Second, the Internet revolutionizes the gathering, access
and dissemination of non-clinical information in medicine:
Bibliographic and factual databases are now world-wide
accessible via graphical user interfaces, epidemiological
and public health information can be gathered using the
Internet, and increasingly the Internet is used for interactive
medical education applications.

• Third, the Internet plays an important role for consumer
health education, health promotion and teleprevention. (As
an aside, it should be emphasized that "health education"
on the Internet goes beyond the traditional model of health
education, where a medical professional teaches the patient:
On the Internet, much "health education" is done
"consumer-to-consumer" by means of patient self support
groups organizing in cyberspace. These patient-to-patient
interchanges are becoming an important part of healthcare
and are redefining the traditional model of preventive
medicine and health promotion).

All these aspects of "cybermedicine" have implications for
consumer empowerment and evidence-based medicine: The
Internet (or Intranets) enables health professionals to access
clinical data just in time, it allows health professionals to access
the evidence on the efficacy of available interventions, and
finally, it empowers consumers to actively take part in the
decision making process.

Clearly, the medical use of the Internet presents enormous
opportunities and challenges. The need for research and rapid
publication of the findings is obvious. Research in this area
should go beyond mere development and provision of technical
solutions; it should also address social and human factors, and
evaluate the impact of the Internet on society and health care,
and public health.

JMIR wishes to publish papers that help physicians and
consumers to maximize the use of the Internet. We invite
researchers to evaluate the effectiveness and efficiency of
Internet communications in health care. We encourage

publishers of Internet health information to apply rigorous
research methods (such as randomization of users) to evaluate
different methods and determinants of communication
effectiveness. We invite researchers to compare the effectiveness
of communication and information on the Internet with other
(traditional) methods of communication. We call for papers that
describe and evaluate the effects of the Internet on the
patient-physician relationship and the impact on public health.
We invite papers that describe the use of the Internet for
evidence-based medicine, for example work that demonstrates
the development and dissemination of clinical guidelines using
the Internet. We wish to receive papers on ethical and legal
problems, as well as cross-border and cross-cultural issues,
affecting medicine on the Internet, and papers describing
possible solutions to the problem of equity of information
access. We would like to receive systematic studies examining
the quality of medical information available in various online
venues. We encourage thought regarding methods of evaluation,
quality assessment and improvement of Internet information.
We would like to receive proposals for standards in the field of
medical publishing on the Internet, including self-regulation
issues, policies and guidelines to provide reliable healthcare
information. We encourage researchers to experiment with
online questionnaires and other data collection experiments
such as medical surveys and psychological tests. We would like
to publish innovative approaches to use the Internet for
healthcare research, examples might include clinical studies,
drug reaction reporting and surveillance systems. We would
like to publish comments and papers on electronic medical
publishing and the use of the Internet for traditional scholarly
publishing. We welcome descriptions of websites with
innovative content or form, but authors should always make
attempts to evaluate the impact of their work, for example trying
to determine basic information about user demographics and
traffic, where appropriate.

As publishers of a journal about the Internet, we are also
dedicated to using and experimenting with the Internet as a
medium itself. Obviously, we are utilizing the Internet for
communication with authors (which is done exclusively by
email), and communication with external reviewers, but we also
intend to experiment with some novel methods of peer-review.
We further invite authors to experiment with innovative methods
to communicate their findings, for example submitting
HypER-papers (Hypertext Enriched Research Papers) [1] or by
the inclusion of animated figures (animated gifs), audio and
video into their documents, or by attaching original data which
could be downloaded and possibly dynamically analyzed using
JAVA applets.
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New Internet standards and tools are developing at a
breathtaking pace, and many Internet trends have a half-life of
less than 6 months. We think that traditional paper journals are
simply too slow for the fast-moving field of
Internet-technologies. One of our editors reported that an article
submitted to a leading medical informatics journal was only
published 2 years later - obviously an unacceptable (and
unnecessary) delay. Thus, we are trying to publish fast - usually
our peer-review time is 1-2 weeks, and we publish all e-papers
as soon as they have been accepted (though the printed version
may be published later). We will follow a dual publishing

strategy - full articles will be published on the Internet, all
abstracts and short important articles will be published as a
printed version, mainly for archiving and indexing purposes.
Our peer-review process will be rigorous and constructive,
helping authors to improve their manuscripts and guaranteeing
a high-quality journal. We eagerly look forward to your
contributions.

Gunther Eysenbach MD

Editor,

Journal of Medical Internet Research
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Original Paper

Rating Health Web sites using the principles of Citation Analysis:
A Bibliometric Approach

Lei Cui, MD, MS
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Abstract

The rapid growth in the number of health care related web sites necessitates that medical librarians be able to evaluate the quality
of the web sites. By analysing the linked sources medical libraries web pages of nineteen of the top U.S. medical schools, this
study used the citation analysis method. What was found with this bibliometric approach was a set of 78 most highly cited WWW
sites out of thousands of cited links. The identification of the current, core section of health sciences related web sites with a
bibliometric method gives librarians and information scientists another approach for evaluating web sites.

(J Med Internet Res 1999;1(1):e4)   doi:10.2196/jmir.1.1.e4

KEYWORDS
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Introduction

The rapid growth and constant change in the number of health
care related web sites make the evaluation of the quality of the
web sites a difficult but beneficial task. The Internet is "a
medium in which anyone with a computer can serve
simultaneously as author, editor, and publisher and can fill any
or all of these roles anonymously if he or she so choose. In such
an environment, novices and savvy Internet users alike can have
trouble distinguishing the wheat from the chaff, the useful from
the harmful" [1]. In a systematic search by means of two search
engines (Yahoo and Excite) for parent-oriented web pages
relating to home management of feverish children, [2] the
investigators of this study, compared the web site information
with the guidelines to parents for managing fever at home
supplied by a printed book. The investigators found among 41
web pages retrieved and reviewed: 28 web pages gave a specific
temperature above which a child is feverish, 26 pages indicated
the optimal site for taking temperature, 38 pages recommended
non-drug measures, and 36 pages gave some indication of when
a doctor should be called. Only four web pages adhered closely
to the main recommendations in the guidelines. The investigators
concluded from these observations only a few web sites provided
complete and accurate information for this common and widely
discussed condition. According to McClung, [3] 48 out of 60
major medical institution web sites checked had inaccurate
information about the treatment of childhood diarrhea. While

it is virtually impossible (and probably undesirable) to control
the content of web pages, it is certainly useful to have some
measure of the quality of the information provided.

One possibility is to establish an official rating system based
on standard criteria. In the survey mentioned above, [2] the
author also suggested an urgent need to check public oriented
health care information on the Internet for accuracy,
completeness, and consistency. Many attempts have been made,
and core standards that can help to achieve these goals have
been developed. The most widely accepted suggestion is
adapting the five traditional print evaluation criteria: accuracy,
authority, objectivity, currency and coverage, to web resources
[4,5,6].

However, "many Internet users object strongly to any 'official'
attempts to regulate information", though few want to see
inaccurate information appearing! In addition, "the Web's
interactive format means criteria used for paper-based journals
may not be valid for web-based information." [7]. Jadad points
out that the "Net's very nature makes this difficult, if not
impossible". After an investigation to identify instruments used
to rate web sites providing health information on the Internet,
Jadad concluded, "many incompletely developed instruments
to evaluate health information exist on the Internet. It is unclear,
however, whether they should exist in the first place, whether
they measure what they claim to measure, or whether they lead
to more good than harm" [8]. At this point it is very difficult to
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reach or develop a standard that every user of the Internet could
observe.

It has been suggested that Web sites can be evaluated in a similar
way to traditional print media. When we evaluate a textbook or
a journal, we not only assess the authors, content, and structure,
but also more objectively, measure the impact of the publication
on its readers. Citation analysis, the practice of counting citations
to determine the scholarly impact of a work, is a method long
used by librarians as an important tool of collection
development. With bibliometrics the impact of a journal is
evaluated by the frequency that it was cited during a certain
period.

One major instrument to evaluate scientific journals is Journal
Citation Reports (JCR) [9]. JCR is published by the Institute
for Scientific Information and includes several citation-based
measures of journal impact for the journals that they review.
Librarians and researchers can utilize JCR to see how many
times and how quickly articles published in certain journals are
cited. There is also a measure of effectiveness, the impact factor,
which normalizes the citations received by the selected journals
and looks only at the previous two years of publication.

Though there is no similar tool available to evaluate the impact
of a WWW page, it is comparatively easy to determine which
pages are cited ("linked to") by the compilers of other pages.
We also found a study conducted on the WWW pages of
selected fine art libraries [10]. By analyzing the linked sources
on art library Web pages, Neth's study found a set of twenty
commonly cited WWW sites out of thousands of cited links.
As we investigate health science related web sites, we also find
some well-established sites already use this method successfully.
For example the compilers for the Hardin-Meta of the University
of Iowa look at many sites in each field and chose the lists that
are most frequently cited by people in the field. This analysis
provides a rudimentary form of peer evaluation. They call it a

"list of lists" [11]. Another example, in a paper on the quality
management of medical information on the Internet by
Eysenbach, the author presented some indirect quality indicators,
among them is "Web citation". A "webcite index," analogous
to the Science Citation Index, could be compiled from the
absolute number of hyperlinks to a certain website or new
hyperlinks established over a period of time [17]. The author
has developed a website network (http://webcite.net)
contributing and practicing this methodology.

In this paper, we analysis the pages linked to in the "other links"
sections of the web pages of a selection of the top 25 US medical
schools. On the assumption that a Web Master will only cite or
link to pages he/she thinks are authoritative. We examine the
links made from these pages and obtain a listing of the most
cited pages. This affords a new approach to evaluate web sites
by using the principles of citation analysis.

Methods

(1). Sample selection:

The selection of the "key sites" used to count the most frequently
cited web sites is very important. For our approach, we used
the listing of "the top 25 medical schools in the United States"
as published by U.S. News and World Report [12]. Next we
identified their primary health information WWW site. Normally
this was the home page for the medical school library. Among
these 25 medical schools, the web pages for seven of the medical
schools were eliminated due to technical limitation of the URL
checking software and the variations of the Web sites.

We finally examined the web pages of nineteen of the top
twenty-five US medical schools. The top 25 are listed in Table
1 with those eliminated from this study indicated by an asterisk
(*).

Table 1. The top 25 Medical Schools and Their Web Pages Used in Survey

Page Used in SurveyMedical Schools

1.1. http://www.countway.harvard.edu/countway/webref/catalog.htmlHarvard University (MA)
2. 2.Johns Hopkins University (MD) http://www.welch.jhu.edu/internet/

3.3. http://medschool.wustl.edu/~ref/otherwww.htmWashington University (MO)
4. 4.Duke University (NC) http://www.mc.duke.edu/mclibrary/practice/

5.5. http://www.library.upenn.eduUniversity of Pennsylvania
6. 6.Yale University (CT)* http://www.med.yale.edu/library/sir/

7.7. http://cpmcnet.columbia.edu/library/subject/Columbia University College
8. 8.University of California-SF * http://www.library.ucsf.edu/kr/bin/topics.pl

9.9. http://www.med.cornell.edu/CUMC/links.htmlCornell University (NY)
10. 10.Stanford University (CA) Http://www-med.stanford.edu/lane/bioresources.html

11.11. http://www.lib.umich.edu/libhome/Taubman.lib/webresources.htmlUniversity of Michigan-AA
12. 12.University of California-LA http://www.library.ucla.edu/libraries/biomed/cdd/list.htm

13.13. http://www.library.tmc.edu/selected.htmlBaylor College of Medicine (TX)
14. 14.University of Washington * http://www.hslib.washington.edu/

15.15. http://www.cwru.edu/chsl/catalogs.htmCase Western Reserve University
16. 16.Vanderbilt University (TN)* http://www.mc.vanderbilt.edu/library/resources.html

17.17. http://www.swmed.edu/home_pages/library/rcis/intro.htmUniversity of Texas SW Medical Center-Dallas
18. 18.University of Chicago http://www.lib.uchicago.edu/LibInfo/Internet/

19.19. http://scilib.ucsd.edu/bmlUniversity of California--SD
20. 20.University of Pittsburgh* http://www.hsls.pitt.edu/intres/index.html

21.21. http://www.cc.emory.edu/WHSCL/medweb.htmlEmory University (GA)*
22. 22.New York University http://library.med.nyu.edu/library/internet/biomedical/biosubjects.html

23.23. http://www.mayo.edu/outlinks.htmlMayo Medical School (MN)
24. 24.Yeshiva Univ.-Albert Einstein Coll. of Medicine http://bagel.aecom.yu.edu/
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(2). Ranking the web sites by the cited frequency

The next step was to examine the links made from these pages.
This was achieved by using a software program "Checkweb"
[13], which checks the links of the selected web page and reports
which ones have moved, or cannot be located or connected to.
The second step is to clean up this list of and eliminate the
orphans (Status 404 - no longer existing and Status 301 and 302
- moved), and the "noise items". Noise items are "noise" from
the host web page such as "go home" or links to other sections
on the same site. This ensures that the final list is only to active
links to external URLs.

The final step was to count the frequency of these URLs by
their different levels. For example, we have the URLs such as:
http://www.lib.uiowa.edu/hardin/md/speech.html. This URL
can be broken down into its component parts as shown in Table
1. We separated these URLs into their different component
levels and counted their frequency. In this example, the first
level domain name is the portion before the first slash, "http:/
/www.lib.uiowa.edu".

The Top Level Domains (TLDs) include the designators such
as .edu, .com, .ca, and .nl. Sorting the TLDs resulted in Table
2.

Table 2. The distribution of the Top Level Domains (TLDs)

Cum.PPercenFreq.Meaning of TLDsTLDNo.

30.4730.471124U.S. Four year colleges and universitiesedu1

53.2122.74839U.S. Commercial entitiescom2

71.7318.51683United States Federal Government entitiesgov3

88.6116.89623Miscellaneous organisationsorg4

91.142.5293Organisations directly involved in Internet operationsnet5

93.392.2583United Kingdomuk6

94.661.2747Canadaca7

95.550.8933Switzerlandch8

96.200.6524Germanyde9

96.690.4918United Statesus10

97.130.4316Australiaau11

97.400.2710Swedense12

97.640.249Japanjp13

97.860.228Francefr14

98.080.228Internationalint15

98.240.166Italyit16

98.370.145Netherlandsnl17

100.001.6360TLDs appear less than 5 times18-52

100.00368952Total

Results and Analysis

The three levels of URLs were counted and the results are shown
in Table 3,Table 4 and Table 5.

(1). The Top Level Domains distribution.

The frequency of links is very concentrated in several TLDs,
notably .edu, .com, and .gov and. org. These accounted for
88.61% of the Links.

As shown in Table 3 the most highly cited TLDs (greater than
600 times) are .edu, .com, .gov, and .org. These TLD's are all
registered in the United States. Other less cited US TLDs are
.net, .us and .mil. The United States related web pages account
for almost 90% of the URLs cited. This was not unexpected
because the source samples are U.S. medical schools and the
Internet is highly developed in this country. Among the US

TLDs, those from four years colleges and universities, those
entitled to use the .edu suffix, are cited most frequently and
therefore are considered the most important. The .edu suffix
accounts for almost one third of all links.

Other countries whose TLDs are frequently cited are United
Kingdom (uk), Switzerland (ch), Canada (ca), Germany (de),
Australia (au), Sweden (se) and Netherlands (nl). This
distribution is very similar to the results of 30 nations ranked
by the citations per paper from 1992 to 1996 by Institute of
Scientific Information (ISI) published in the Science Watch
[14]. In this study the top ten nations were Switzerland, United
States, Netherlands, Sweden, Denmark, United Kingdom,
Belgium, Finland, Canada, and Germany. It seems that in some
degree our results may also represent the developmental level
of medical information publishing and research in the world.
However, the focus of this paper is not placed on the comparison
of these two lists.
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Table 3. The URLs and the frequency distribution of the "First Level Domains"

Cum PercentPercentFreqURLsRank

2.472.4791http://www.yahoo.com1

4.802.3386http://www.gen.emory.edu2

6.561.7665http://www.cdc.gov3

7.971.4152http://www.ama-assn.org4

8.950.9836http://www.medmatrix.org5

9.840.8933http://text.nlm.nih.gov6

10.710.8732http://www.nih.gov7

11.470.7628http://www.lib.uiowa.edu8

12.200.7327http://galaxy.einet.net9

12.900.7026http://www.aamc.org10

13.610.7026http://www-sci.lib.uci.edu11

14.290.6825http://www.ncbi.nlm.nih.gov12

14.850.5721http://roger.ucsd.edu13

15.420.5721http://www.nlm.nih.gov14

15.970.5420http://www.slackinc.com15

16.480.5219http://www3.ncbi.nlm.nih.gov16

16.970.4918http://www.faseb.org17

17.430.4617http://www.nsf.gov18

17.890.4617http://golgi.harvard.edu19

18.320.4316http://www.census.gov20

18.730.4115http://pharminfo.com21

19.140.4115http://indy.radiology.uiowa.edu22

19.520.3814http://www.einet.net23

19.900.3814http://www.bis.med.jhmi.edu24

20.280.3814http://www.who.ch25

20.630.3513http://www.pitt.edu26

20.980.3513http://www.epa.gov27

21.330.3513http://www.os.dhhs.gov28

21.660.3312http://expasy.hcuge.ch29

21.980.3312http://www.lycos.com30

22.310.3312http://webcrawler.com31

22.630.3312http://www.ornl.gov32

22.960.3312http://www.altavista.digital.com33

23.260.3011http://asmusa.edoc.com34

23.560.3011http://www.ohsu.edu35

23.850.3011http://neuro-www.mgh.harvard.edu36

24.150.3011http://www.vh.org37

24.450.3011http://vm.cfsan.fda.gov38

24.750.3011http://gdbwww.gdb.org39

25.050.3011http://vh.radiology.uiowa.edu40

25.320.2710http://www.pslgroup.com41

25.590.2710http://www.fda.gov42
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Cum PercentPercentFreqURLsRank

25.860.2710http://www.cc.emory.edu43

26.130.2710http://chablis.cos.com44

26.400.2710http://www.hcfa.gov45

26.670.2710http://www.access.gpo.gov46

26.940.2710http://www.med.upenn.edu47

27.220.2710http://www.apa.org48

27.490.2710http://www.merck.com49

27.760.2710http://www.excite.com50

28.000.249http://www.clearinghouse.net51

28.250.249http://hiru.mcmaster.ca52

28.490.249http://www.dejanews.com53

28.730.249http://molbio.info.nih.gov54

28.980.249http://www.upenn.edu55

29.220.249http://www.hotbot.com56

29.440.228http://www.ebi.ac.uk57

29.660.228http://neurosurgery.mgh.harvard.edu58

29.870.228http://infonet.welch.jhu.edu59

30.090.228http://www.metacrawler.com60

30.310.228http://www2.infoseek.com61

30.520.228http://ificinfo.health.org62

30.740.228http://web.fie.com63

30.960.228http://www.who.int64

31.170.228http://www.lib.umich.edu65

31.390.228http://www.mckinley.com66

31.610.228http://atsdr1.atsdr.cdc.gov67

31.800.197http://www.medscape.com68

31.990.197http://info.cas.org69

32.180.197http://cancer.med.upenn.edu70

32.370.197Gopher://gopher.nih.gov71

32.560.197http://cancernet.nci.nih.gov72

32.750.197http://www.mgh.harvard.edu73

32.940.197http://lcweb.loc.gov74

33.130.197http://www2.nas.edu75

33.320.197http://www.ed.gov76

33.510.197http://fdncenter.org77

33.690.197http://www.osha.gov78

100.0066.312464Less than 7 times (1653 URLs)79-1731

100.0036891731Total

(2). Distribution of the First Level Domains.

One of the goals of this study was to identify the web sites cited
most frequently by US academic health sciences libraries. Table
3 shows that a total of 1731 web sites were cited by (linked to)
these 19 institutional home pages.

According to the Bradford 's Law of Scatter: [15] "if scientific
journals are arranged in order of decreasing productivity of
articles on a given subject, they may be divided into a nucleus
of periodicals more particularly devoted to the subject and
several groups or zones containing the same number of articles
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as the nucleus, when the numbers of periodicals in the nucleus
and succeeding zones will be as 1:n:n2 ". In our study, we list
the web sites in order of decreasing frequency of citation, and
as Bradford has done in his original paper we divide the total
cited times of the web sites into 3 equal sections. The first
section is the top 78 web sites (as shown in details in Table 3)
33.69% of total cited times, the second section is from rank No.
79 to No.530, nearly another 33% of total cited times, the last
section is No. 531 to No. 1731. So the numbers of these web
sites with almost equal cited frequency is 78:452:1201, close
to 1:4:42. Thus by application of this law in the web sites
citation analysis, we can take the first section (78 web sites) as
a core section of these 1731 web sites.

(3). Distribution of the Whole Domain Name Web sites:

Most of the web sites listed in the whole domain name table
(Table 4) are already listed in the earlier tables. This is because
most "other links" are directed to the first level domains of
URLs. Only URLs with asterisks (*) in this table have more
details.

In fact, most of the whole URLs list were already been identified
in the "First Level Domain" (Table 3), as most of the whole
URLs are also represented in the "first level domain". A few
links found are to pages deeper into the site and give us
information as to why a site was selected for a link. For example,
many, though not all of, visitors to CDC want to look up the
Morbidity and Mortality Weekly Report (MMWR) and many
visitors to NIH want information on grant and fellowship
programs, both pages thus often get direct links in addition to
a more general link to the CDC or NIH sites.

Table 4. The frequent distribution of the whole URLs

Cum. PercentagePercentFreqURLsRank

1.011.0133http://www.medmatrix.org/index.asp/1

1.440.4314http://www.nih.gov/2

1.810.3712http://www.cdc.gov/3

2.110.3110http://chablis.cos.com/4

2.390.289http://www.hcfa.gov/5

2.660.289http://www.nsf.gov/6

2.910.248http://www.nlm.nih.gov/7

3.150.248http://www.nih.gov/grants/8

3.400.248http://www3.ncbi.nlm.nih.gov/omim/9

3.640.248http://www.os.dhhs.gov/10

3.890.248http://www.cdc.gov/epo/mmwr/mmwr.html/11

4.100.217http://www.osha.gov/12

4.320.217http://www.ohsu.edu/cliniweb/wwwvl/13

4.530.217http://gdbwww.gdb.org/14

4.750.217http://atsdr1.atsdr.cdc.gov/15

4.930.186http://pharminfo.com/16

5.110.186http://www.ncbi.nlm.nih.gov/17

5.300.186http://savvy.cs.colostate.edu/18

5.480.186http://cancer.med.upenn.edu/19

5.660.186http://neuro-www.mgh.harvard.edu/hospitalweb.nclk/20

5.850.186http://www.epa.gov/21

6.030.186http://www.yahoo.com/health/medicine/22

6.220.186http://www.cdc.gov/nchswww/nchshome.htm/23

8.512.3075Five(15)24-39

10.471.9664Four (16)40-56

16.726.25204Three (68)57-125

36.5619.84648Two (324)126-450

100.0063.442072One (2072)451-2523

100.003266Total
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Table 5. The categories of the most cited health-related core web sites

1.Specialty Databases or Servers:

1.1 University Original:

http://www-sci.lib.uci.eduScience and Mathematics Resources, University of California, Irvine

http://golgi.harvard.eduBiological Links, Department of Molecular and Cellular Biology, Harvard
University

http://www.bis.med.jhmi.eduThe Johns Hopkins University BioInformatics Web Server

http://neuro-www.mgh.harvard.eduGateway to Neurology at MGH

http://neurosurgery.mgh.harvard.eduNeurosurgical Service MGH, Harvard Medical School

http://infonet.welch.jhu.eduJHMI-InfoNet, Johns Hopkins Medical Institutions

http://cancer.med.upenn.eduOncoLink, University of Pennsylvania

http://www.ohsu.edu/cliniweb/CliniWeb, Oregon Health Sciences University

http://neuro-www.mgh.harvard.edu/hospitalweb.shtmlHospitalWeb, Department of Neurology at MGH

1.2 Government Original:

http://text.nlm.nih.govHealth Services Technology Assessment Texts

http://www.ncbi.nlm.nih.gov, http://www3.ncbi.nlm.nih.gov/omim/National Center for Biotechnology Information

http://www.nih.gov/grants/National Institutes of Health Funding Opportunities

http://www.cdc.gov/epo/mmwr/mmwr.htmlCDC Morbidity and Mortality Weekly Report

http://www.cdc.gov/nchswww/default.htmCDC National Center for Health Statistics

1.3 Commercial Original:

http://www.medscape.comMedscape

http://pharminfo.comPharmInfoNet

http://galaxy.einet.netGalaxy directory

http://www.einet.netGalaxy directory

http://www.clearinghouse.netArgus Clearinghouse (ACH)

1.4 Organizational original:

http://www.medmatrix.org/index.asp/Medical Matrix

http://expasy.hcuge.chExPASy molecular biology WWW server

http://gdbwww.gdb.orgGenome Database (GDB)

http://molbio.info.nih.govCyber Science, NIH Molecular Biology Home Page

http://info.cas.orgChemical Abstracts Service (CAS)

http://fdncenter.orgFoundation Center

http://cancernet.nci.nih.govCancerNet, National Cancer Institute (NCI)

2. Universities and Institutes:

2.1 Universities:

http://www.pitt.eduUniversity of Pittsburgh

http://www.ohsu.eduOregon Health Sciences University

http://www.cc.emory.eduEmory University

http://www.upenn.eduUniversity of Pennsylvania

http://hiru.mcmaster.caHealth Information Research Unit at McMaster University

2.2 Hospitals and Medical centers:

http://www.gen.emory.eduCenter for Molecular Medicine, Emory University School of Medicine

http://indy.radiology.uiowa.eduVirtual Hospital ®, University of Iowa

http://www.vh.orgVirtual Hospital ®
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http://www.med.upenn.eduUniversity of Pennsylvania Health System

http://www.mgh.harvard.eduMassachusetts General Hospital

2.3 Libraries:

http://www.lib.uiowa.eduUniversity of Iowa Libraries

http://roger.ucsd.eduROGER Catalog of UCSD Libraries

http://www.lib.umich.eduThe University of Michigan University Library

http://www.nlm.nih.govNational Library of Medicine

http://atsdr1.atsdr.cdc.gov:8080Agency for Toxic Substances and Disease Registry

Gopher://gopher.nih.govNational Institutes of Health (NIH)

http://lcweb.loc.govLibrary of Congress

3. Organizations and Societies

http://www.cdc.govCenters for Disease Control and Prevention

http://www.ama-assn.orgAmerican Medical Association

http://www.nih.govNational Institutes of Health (NIH)

http://www.aamc.orgAssociation of American Medical Colleges

http://www.who.ch, http://www.who.intWorld Health Organization

http://www.faseb.orgFederation of American Societies for Experimental Biology

http://www.nsf.govThe National Science Foundation

http://www.census.govU. S. Census Bureau

http://www.epa.govU.S. Environmental Protection Agency

http://www.os.dhhs.govThe Department of Health and Human Services

http://www.ornl.govOak Ridge National Laboratory

http://vm.cfsan.fda.govCenter for Food Safety & Applied Nutrition

http://www.fda.govFood and Drug Administration

http://www.hcfa.govHealth Care Financing Administration

http://www.access.gpo.govU.S. Government Printing Office

http://www.apa.orgAmerican Psychological Association

http://ificinfo.health.orgInternational Food Information Council Foundation

http://www.ebi.ac.ukEuropean Bioinformatics Institute (EBI)

http://www.ed.govU.S. Department of Education

http://www.osha.govOccupational Safety and Health Administration

http://www2.nas.eduNational Academy of Sciences

?????????????????National Research Council

?????????????????National Academy of Engineering

?????????????????Institute of Medicine

4. Search Engines:

http://www.yahoo.comYahoo search engine

http://www.lycos.comLycos search engine

http://webcrawler.comWebcrawler search engine

http://www.altavista.digital.comAltavista search engine

http://www.excite.comExcite search engine

http://www.hotbot.comHotbot search engine

http://www2.infoseek.comInfoseek search engine

http://www.mckinley.comMagellan search engine
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5. Commercial Companies:

http://www.slackinc.comSLACK Incorporated

http://www.pslgroup.comP\S\L Consulting Group Inc

http://www.cos.comCommunity of Science, Inc

http://www.merck.comMerck & Co., Inc

http://www.dejanews.comDeja News, Inc

http://web.fie.comRAMS-FIE

6. Journals:

http://asmusa.edoc.comJournals of American Society for Microbiology

Combining the results of the "first level of domains" analyses
and the whole URLs analyses, we replaced some "first level of
domain" with the whole URL expansion if it existed. From this
analysis a guide to the most cited health sciences related web
sites was determined. We hope this list might serve as a more
complete listing of the core web sites on health care.

To further represent these health-related core web sites clearly,
we classified these core web sites respectively by their main
utility, original sites into 6 clusters (Table 5).

Conclusions

Among the URLs cited by the selected academic medical
institutions, almost 90% of the Top Level Domains (TLDs) are
from the United States. Less than 10% come from the United
Kingdom, Switzerland, Canada, Germany, Australia and the
Netherlands. The number of remaining TLDs is less than 2%.

The first level domains are distributed according to Bradford's
Law. There is a nucleus that contains the 78 most highly cited

health sciences related web sites. These core web sites
represented a broad field of information needs.

Discussion

The identification of a core section of health-related web sites
with bibliometrics method gives librarians and information
scientists another approach to evaluate the web sites. While
"core lists" of printed publications have their drawbacks, they
are useful guides to help librarians and users to select
publications. Similarly, lists of commonly linked-to WWW
pages can provide suggestions as to important health-related
sites and assist home-page compilers in selecting suitable and
reliable links. It would be desirable to examine the home pages
of all U.S. medical school libraries and to compare these results
to those from the pages produced by medical school libraries
in other English-speaking countries such as Canada, the United
Kingdom and Australia.
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Abstract

Background: In the last few years, the number of Internet users has increased explosively. In the same way the number of
Internet users has exploded, the costs in the public health sector have also increased. This resulted cost saving efforts by those
responsible people in politics and medical administration. These economy measures have impacted in particular the established
physicians. The current German practice owners are faced with an unknown economic situation and are forced to think and act
like businessmen. Doubts arise concerning the age-old tradition of the advertising prohibition. Now advertisement is recognized
as an important necessity.

Objectives: This study was conducted to answer the following questions:
• Who are the pioneers among the German practice owners presenting themselves to the public with their own website?
• How do they differ from their colleagues not advertising on the WWW?
• What motives and expectations do they associate with their website?

Methods: Built on a detailed analysis of the relevant German and international literature, hypotheses were developed which
were empirically checked in the further course of the work. For this purpose, an online survey was conducted on the WWW
among established German physicians with their own websites.

Results: 194 physicians participated and 159 valid questionnaires were included in the analysis. The study revealed the following
results: The age and sex distribution as well as the distribution of medical specialties in the examined group correspond to the
expectations. A high percentage of the respondents participated in a medical professional organization. The median time in
practice for practice age of the respondents was a little more than ten years. Many of the websites have been online less than one
year. The following hypotheses could only partly be confirmed by the results of the survey: Physicians from different specialties
deal with their own website differently. The Internet Familiarity of the physicians is responsible for the importance they attach
to advertisement on the web, particularly to their own website. Surprisingly, the attitude towards the advertising prohibition in
Germany, apparently results less from economic considerations than from age-conditioned opinions. The size of a medical
practice did not influence the attitude of the physicians towards their own website. However, the type of practice in which a
physician works played a crucial role in this context.

Conclusion: At present, the importance of the Internet for recruiting new patients is still small, but we anticipate it will continue
to expand in the future.

(J Med Internet Res 1999;1(1):e2)   doi:10.2196/jmir.1.1.e2

KEYWORDS

Established physicians; Internet; advertising; survey; marketing of health services; private sector; Germany; public relations;
practice management

Introduction

This article results from a diploma thesis in media sciences
written at the Institut für Journalistik und

Kommunikationsforschung, Hochschule für Musik und Theater
Hannover, Germany.

In the last years, the number of Internet users has exploded. As
the Internet becomes a greater factor in both the fields of media
and of economy, new users get access, new research and
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consulting requirements and new markets arise, and all this in
a breath-taking speed.

In the same way the number of Internet users has exploded, the
costs in the public health sector have also increased during this
time in Germany. This resulted in cost saving efforts by those
responsible people in politics and administration. These
economy measures have impacted in particular the established
physicians. The German practice owners are faced with an
unknown economic situation: competitive conditions resulting
from empty cash-boxes and a competition for patients and
budgets force the physicians to think and act like businessmen.
Doubts arise concerning the age-old tradition of the advertising
prohibition. Now advertising is recognized as an important
necessity. In Germany, physicians advertising on the WWW
has only recently become possible [1,2] and is still being
discussed and debated by lawyers and judges as well as by the
members of the medical organizations defending the age-old
professional ethics prohibiting advertising [3,4,5].

Various reasons can be listed for these changes: First, there are
juridical questions: the advertising prohibition breaks some
rules of the German constitution [6,7,8,9,10,11,12] and the
European convention on human rights [13]. Second, the
increasing Europeanizing and globalization of economies and
markets demands an adaptation of German rules to those of
other countries in order to equalize competitive conditions
among physicians [4]. Finally, the advertising prohibition
obstructs competition between physicians in Germany, too, a
fact which collides with the concept of a market economy
[14,15].

This study also investigated the relationship of physicians to
the information technology, their knowledge, use of computers
and especially of the Internet. Prior research from other
institutions showed that the use of computers and of the Internet
among established physicians depends on the age of the
physician. Compared to the "general" German Internet user
(most of them are between 20 and 29 years old) [16,17], medical
users are older with a median age of 45 years [18,19,20].
Another important consideration is the medical specialty of the
physicians using the Internet: It has been shown that physicians
from different specialties show a different affinity for the use
of computers. This can be concluded from the number of
practices delivering their quarterly cost overview electronically.
Orthopedists, urologists, general practitioners, oto-laryngologists
and gynecologists were highest, whereas radiologists,
neurologists, psychotherapeutists, anaesthesists, and pathologists
do not use computers for this purpose very often [21]. Male
physicians use the Internet much more often than female doctors.

Additionally German physicians from large and partnership
practices tend to be more frequent medical online users [19,22].

A number of hypotheses were been concluded from the
theoretical background information:

1. Physicians with an "open-minded" attitude towards IT and
Internet attach a higher importance to the own website than
those who are less "open-minded."

2. Physicians who are familiar with IT and Internet attach a
greater importance to their own website than those who are
less familiar with IT and Internet do.

3. Younger physicians and physicians from younger practices
are more open-minded towards a breakdown of the
advertising prohibition than older physicians and physicians
from older practices.

4. For physicians from younger practices, the motive of
"winning new patients" is more important than for
physicians from older practices.

5. Physicians from partnership practices and group practices
attach a higher importance to advertising on the WWW
than physicians from small and single practices.

6. Male physicians are much more likely than female
physicians to have their own practice websites.

7. Physicians participate in professional medical politics and
organizations are more "open-minded" towards a breakdown
of the advertising prohibition than those who participate
less.

Materials and Methods

Between October 31st, 1998 and February 17th, 1999, a WWW
survey was conducted. German, Austrian and Swiss established
physicians were asked to participate by email, by several user
net postings (in medical newsgroups and in a newsgroup
announcing German web surveys) as well as with publications
in German popular medical media and by hyperlinks from other
medical websites. Dentists or physicians working in hospitals
were not included in the survey.

The original questionnaire (in German language) can be visited
at the http://unics.rrzn.uni-hannover.de/schuh/frabo01.html. It
was developed using Netscape Communicator 4.06 and an
evaluation version of Perseus Survey Solutions for the Web.
The questionnaire was edited in simple HTML without any java
applets or special scripts in order to enable a maximum of the
addressed users to view it with their browsers.

The questionnaire consists of the following thematic groups of
questions:

• the physician himself, his motives and attitudes
• the website, its age, size etc.
• feedback to the website
• the sociodemographical data of the respondents

In addition to the questionnaire itself, there was an introduction
page saying hello to the user and introducing the study very
briefly. (http://unics.rrzn.uni-hannover.de/schuh/index-alt.html)
This introduction page indicated hyperlinks to a support page
for those who had never filled out a WWW questionnaire before
(http://unics.rrzn.uni-hannover.de/schuh/hilfe4.html) as well as
to a "more information" page informing the interested reader
about framework, goals and hypotheses of the study (http:/
/unics.rrzn.uni-hannover.de/schuh/claudia.html). All pages
contain a mail-to link that enabled the user to send an email to
the author. After filling out the questionnaire and sending it to
the author, a "thank you" page appears.
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In order to guarantee anonymity to the respondents, the
completed questionnaires were sent back to the author via a
U.S. remailer provided by Perseus to all users of their software.

Results

194 physicians participated, and 159 valid questionnaires were
included in the analysis and furnished the following results,
represented by the corresponding tables:

To a large extent, the age (Table 2) and the sex (Table 1)
distribution in the examined group corresponded to the
expectations from the general information on medical Internet
users.

The distribution of the specialties in the examined group (Table
3) did not surprise us after the figures presented in the theoretical
section of this paper.

The high percentage of physicians engaged in professional
organizations (Table 14) was remarkable in the examined group.

More than 20 percent of the respondents held a position in a
professional organization. The median time in practice of a little
more than ten years (Table 6) with a substantially smaller modus
of five years permits the assumption that the number of
physicians who present their practice on the WWW will further
grow in the future.

Due to the economic conditions for the operation of a medical
practice, as expected especially young practices count on this
new method of advertising. This can also be concluded from
the fact that many of the websites of the respondents had only
been online for less than one year (Table 12).

However, winning new patients is a less important motive for
running a website than retaining existing patients by offering a
new or better service to them.

Table 1. Sex Distribution

valid %%frequency

7.67.512FemaleValid

92.491.8146Male

100.099.4158Total

.61Missing

100.0159Total

Table 3. Medical specialty

valid %%Frequency

34.434.054General PractitionerValid

1.31.32Anaesthesiology

7.67.512No Specialty

3.23.15Ophthalmology

1.91.93Surgery

1.31.32Dermatology

8.38.213Gynecology

3.23.15Otolaryngology

14.614.523Internal Medicine

1.91.93Pediatrics

1.91.93Head and Neck Surgery

3.23.15Neurology

5.75.79Orthopedics

1.31.32Psychiatry

1.31.32Radiology

7.06.911Urology

1.91.93Other

100.098.7157Total

1.32Missing

100.0159Total
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Table 2. Age Distribution

valid %%frequency

.60.61Less than 30 yearsValid

26.826.44231-40 years

52.251.68241-50 years

20.420.13251 and + years

100.098.7157Total

1.32Missing

100.0159Total

Table 6. Time in Practice

valid %%Frequency

20.320.132Less than 5 yearsValid

32.932.7525 through less than 10 years

20.920.83310 through less than 15
years

25.925.84115 years or more

100.099.4158Total

.61Missing

100.0159Total

Table 12. Website Presence

%frequency

12.620< 3 monthsValid

13.8223 through < 6 months

25.8416 months through < 1 year

22.0351 through < 1.5 years

25.8411.5 years or longer

100.0159Total

Table 14. Participation in Medical Professional Politics

valid %%frequency

42.240.965NoValid

37.035.857Yes, Attend meetings etc.

20.820.132Yes, Holding Office

100.096.9154Total

3.15Missing

100.0159Total

Discussion

The hypotheses could only partly be confirmed by the results
of the survey:

Physicians of different specialties deal with their own website
differently. The specialty of a physician could be considered an
indicator to how and how intensively he uses the advertising

method of a website. It can be assumed that apart from the IT-
and Internet open-mindedness, there are other decisive factors
that were not examined in this study.

The Internet familiarity of the physicians (Table 10) is
responsible for the importance they attach to advertisement on
the web and particularly to the own website.
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This hypothesis could be confirmed and suggests at the same
time that the WWW will gain in importance as an advertising
medium for established physicians. More than a third of the
respondents had used the Internet for less than two years (Table
9); with the explosive growth of the Internet the number of new
physician users will increase and with the growth, develop new
websites.

Surprisingly, the attitude towards the advertising prohibition
results apparently less from economic considerations than from
age-conditioned opinions. The key factor is the age of the

physician, not the age of the practice, although naturally young
physicians tend to be associated with younger practices. Not
surprisingly, the tendency to try winning new patients by means
of advertisement and a pronounced economic consciousness
are stronger among owners of younger practices.

The size of a medical practice (Table 5) did not influence the
attitude of the physicians towards their own website. However,
the type of practice in which a physician works played a crucial
role in this context (Table 4).

Table 10. Internet Familiarity (Scale)

valid %%frequency

1.91.932: Not familiarValid

3.23.153

13.313.2214

22.222.0355

32.932.7526

12.011.9197

7.06.9118

7.67.5129: Very familiar

100.099.4158Total

.61Missing

100.0159Total

Table 9. Use of Internet

valid %%frequency

3.83.86Less than 6 monthsValid

8.98.8146 months through less than
1 year

22.222.0351 through less than 2 years

65.264.8103More than 2 years

100.099.4158Total

.61Missing

100.0159Total

Table 5. Size of Practice

valid %%frequency

44.636.558One of the 5 largestValid

43.835.857Medium

11.59.415Small

100.081.8130Total

18.229Missing

100.0159Total
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Table 4. Type of Practice

valid %%frequency

62.061.698Single practiceValid

37.337.159Partnership practice

.6.61Partnership with other medi-
cal professions (Group)

100.099.4158Total

.61Missing

100.0159Total

Conclusion
In conclusion, it appears that the importance of the Internet for
the recruitment of new patients is still small, but it will continue
to expand in the future. This is indicated the results presented
in this study, by the general development of the Internet, by the

European direction of markets and juridical systems, and by the
examples from other countries. The few website operators
among the established physicians are doing the pioneering work
in Cyberspace. It is hoped for them - the respondents of this
survey - that their pioneer spirit will be rewarded.
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Abstract

From the perspective of an academic medical community in the United States, factors driving the increase in medical information
on the Internet are examined. These factors are considered in two categories: those that create a demand for information, and
those which respond to that demand or attempt to increase or profit by it. The factors explored include demographic, economic,
and technological conditions on both sides of the information marketplace. The paper also addresses the responsibilities shared
by providers of this information, and possible strategies to assure high-quality resources and informed use of them, both by health
care professionals and by patients. The value of informed use is perhaps best conveyed with the following quote.

(J Med Internet Res 1999;1(1):e3)   doi:10.2196/jmir.1.1.e3

Introduction

The most important function of physicians is to help
their patients make decisions among competing
options of therapeutic interventions." [R.F. Brubaker
[1]]

As a librarian providing access to information for both patients
and the physicians and other health care professionals who work
with them, I share with many in the health care and health
information fields a deep concern regarding the quality of
information on the Internet. More to the point, I am concerned
with the quality of information identified and used by patients,
their physicians and other health care providers. Information
on the Internet exists primarily, without regard to the traditional
boundaries of time and place, for which there is limited access,
and also of language and information-seeking behaviors. A
search on the Web for a medical condition retrieves information
from around the world. So while the marketing director of my
institution is primarily interested in information that will attract
and retain patients in our own clinics, in a sense we also serve
patients and the medical staff of our sister institutions around
the world.

Ten years ago gophers and CD-ROMs dramatically changed
the way we thought about access to information. Today the
World Wide Web looks and acts nothing like any medium we

have known before. The coincidence of several social, economic
and technological changes has led to a unique point in
information history, in which there co-exist a greatly increased
demand for information and a greatly increased interest on the
part of many diverse institutions to fulfill what they perceive
to be that need. The resulting increase in medical information,
and specifically that available readily and electronically on the
Web, is driven by two groups of factors, which can be termed
"pull," for those which create a demand for information, and
"push," in which providers of information are actively seeking
to find users.

Pull Factors

Pull factors reflect changes in American society which have
created a growing, seemingly limitless demand for more access
to medical information. The first factor is demographic: an
increase in the population of the country, and a shift in age
distribution of that population. Overall the population in the
United States is predicted to continue to increase, from 151
million in 1950 to 249 million in 1990 with a projected 394
million in 2050 [2,3]. This is due both to birth rates, which
continue to more than replace losses by death in our population,
and by immigration, particularly from countries in which birth
rates are traditionally high-a trend which continues even after
arrival in the U.S. Because of political changes, equivalent
statistics are not available for all of Europe, but in Germany
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figures show a different situation: 68.4 million in 1950, 80
million in 1990, with a projected decline to 57.4 million in 2050
[4]. However, in both countries the percentage of those past
working age is increasing at a rate higher than that of the overall
population, and lifespans are continuing to increase as well.
Those 65 and over comprised 8.1% of the U.S. population in
1950, 12.5% in 1990, and are projected to be 18% (70 million)
in 2050 [5]. For Germany, the comparable percentages are
14.9%, 21% at present and 37% by 2050 [6,7,8]. Edward
Schneider, Dean of the School of Gerontology at the University
of Southern California, comments: "The issue that will most
affect the quality of life for tomorrow's older population is their
future health requirement." [9] The increase in number and
proportion of this older population, which is the heaviest user
of the medical system, creates two subsidiary pull factors. The
first is an increased need for information on which to base
medical decisions, and the second is increased discretionary
time on the part of this population-although not on the part of
health care providers-in which to look for this information.

A second pull factor is a continuing increase in general
educational levels attained and literacy rates in the American
population. More students graduate from secondary school, the
basic level of education funded by all state governments, each
year [10]. Consumer book sales are rising at 5% each year [11],
with the official literacy rate being close to 98% [12]. One might
argue with all of these figures that the general level represented
by each of these measures is not as high as could be desired,
but compared to any time in our past history, the educational
level can be seen only as higher, and on the rise. This creates
an increase in the general ability of the population to read and
act on information, an increased confidence in doing so, and
increased sophistication in evaluating the information and using
it to make decisions about medical care.

Increased comfort in dealing with new technologies, particularly
those that are computer-based, is a third factor. Half of all
American homes now have access to the Internet [13], and the
elderly are increasingly willing to try high-tech versions of
traditional behaviors [14]. In a recent survey, 67% declared
their willingness to "try something new" in computer use [15].
Web use is tripling annually [16]. Nearly all public libraries in
the United States now provide both access to and instruction in
the use of the Web; it is no longer true that one must invest
significant time and financial resources in acquiring and
mastering hardware and software. In addition to access in home
and libraries, workplace access is growing. One in three
American workplace computers had Internet access in 1998
[17]; 30 percent of Americans who categorize at least half of
their Internet use as "personal" report that this activity takes
place at work [16].

The last thirty years have witnessed a dramatic change in
consumerism in the U.S. The publication in 1973 of a slim book,
Our Bodies, Our Selves, by a group of feminists in Boston, the
Boston Women's Health Book Collective, was one of the first
signs that consumers were no longer willing to let physicians
dictate medical care. This book, which has just appeared in a
new edition for 1999, advocates that women make informed
decisions about their own health care, and over the past 25 years
has made a great contribution to the information behind those

decisions. Also in the early 70's, Americans learned that their
government had been involved in an appalling experiment
during the 1940s: a group of Black men had been infected with
syphilis without their knowledge, in order to study the effects
of the disease in a controlled setting. This led to a sense of
distrust, particularly by our large minority population groups,
of the government as a source of reliable medical advice and
help in decision-making, and an element of skepticism being
introduced to the public's respect for the medical professions.
The film Lorenzo's Oil in 1993 chronicled one family's quest
for a treatment for their son's life-threatening illness, and is
viewed by some as a model of consumer activism focused on
a specific condition. The hospice movement, patterned on a
model of end-of-life care that originated in England, is another
indication that patients and their families demand to be involved
in both medical decision making and actual care. Yet another
indication is the increased interest in non-traditional medical
care; in the last few years the National Institutes of Health
established the Office of Alternative Medicine (now the National
Center for Complementary and Alternative Medicine) to fund
and promote research in alternative and complementary
medicine. Some within the medical establishment view this as
a waste of precious resources or worse, but many such therapies
are welcomed by patients. The number of Medline searches
performed by directly accessing the database at the National
Library of Medicine increased from 7 million in 1996 to 120
million in 1997, when free public access was opened; the new
searches are attributed primarily to non-physicians [18]. Finally,
in late March of 1999 a new site, www.health-mart.net, was
announced; this site, under a grant from two agencies of the
U.S. government, will attempt to determine the feasibility of
providing pricing and outcomes information on 400 diagnoses
for essentially all U.S. hospitals to consumers. All of these are
indicators of another pull factor: an increase in health care
consumerism.

Several dramatic changes within the health care system, perhaps
amounting to a revolution, also create a demand for information.
In the 1960s, at a time when many were without medical
insurance, the national government established two programs
to assure access to medical care: Medicare, which provides
coverage for services by physicians and hospital stays, and
Medicaid, which insures the poor for these same services.
Shortly afterwards, health maintenance organizations, which
had started in California in the 1940s in very limited numbers,
began to seem a viable alternative to fee-for-service care coupled
with traditional medical insurance; in HMOs, groups of
physicians provide all medical care for a set monthly fee. These
organizations were attractive to both employers, who pay most
of our medical insurance costs, and patients, who under
traditional insurance policies had been responsible for whatever
insurance did not cover, because the costs of care were now
fixed annually, and known in advance. Now, however, there
are concerns that too many of health care providers are primarily
concerned with controlling costs rather than caring for
patients-that the incentive is to NOT provide medical care-and
that patients are not free to choose the best medical care they
can identify.
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Led by Medicare, under which the government establishes
reimbursement rates for every procedure and reimburses
physicians and hospitals by diagnosis rather than according to
the care an individual patient needs, and by HMOs, which
reward physicians for controlling costs, our medical system has
dramatically changed. This has affected the care received by
those requiring hospitalization. To compare countries in 1998
in Germany the average length of hospitalization for all causes
was 11 days [19], whereas the University of Michigan hospitals,
which as a tertiary care facility, care for the sickest patients,
have reduced the average length of stay to fewer than 6 days in
1998 [unpublished data provided by the Budget Office,
University of Michigan Health Care System]. Cost-cutting
measures have provoked strong reactions among patients and
legislators. The federal government recently passed legislation
requiring that women who give birth must be allowed to remain
in the hospital for at least 24 hours after delivery. In addition,
consumers have successfully fought changes that would have
made mastectomy an outpatient procedure. In the United States
cataract extraction has been performed only as an outpatient
procedure for nearly 15 years, except in rare cases in which the
patient is so ill as to require hospitalization for another reason.
By contrast, many German hospitals still keep patients in the
hospital 3-5 days.

The positive aspect of this change has been a shift in emphasis
from treating illness to maintaining and improving health;
patients are increasingly viewed as partners with primary
responsibility for maintaining their own health. Patient education
programs, particularly those emphasizing prevention of illness,
consume a new and increasing percentage of the expenditures
of all medical care providers. Negatives contributing to the same
"pull" on medical information include the fact that fewer nurses
are caring for more patients who are sicker for briefer periods
of time in the hospital. Figures as high as one nurse for 20
patients are not uncommon [20]. The traditional educational
function of nurses, explaining details of care and the medical
reasons for that care, is rare today. The cumulative effect of all
of these changes is an increased need for information on
maintaining and improving health, and on recovering from
illness or coping with chronic or terminal disease. Health care
providers as individuals are less likely to be the primary source
of this information.

Changes in technology are also part of the "pull", enabling
consumers of medical information to demand and use the
information. Compared to 20 years ago, when personal
computers were in their infancy, today's machines are fast and
easy to use, requiring much less technical skill on the part of
the user. They are cheaper; recently there have been
advertisements for "e-tower" machines for less than $500. Even
cheaper: "Free PC", a recent development in the States; this is
an unsubtle marketing effort, in which free computer, software,
and Internet access are provided in exchange for a heavy
advertising content every time one accesses the Web. One can
also use the Web without actually needing a computer at all:
WebTV, now available for less than $100, uses simple
equipment and the user's own television monitor and pre-existing
telephone lines to access email and the Web. New adaptive
technologies are announced almost daily; these enable those

with limited visual and manipulative abilities to access the Web
with increasing ease.

All of the above create a demand, or pull, for information.

Push Factors

By contrast, the "push" factors are those initiated by information
providers, specifically those on the Web, to meet this demand
or create demand where none existed before. Who are they, and
what do they want?

1. Governmental Agencies (which have historically had a
public-information mission.) The National Library of
Medicine and Medline, as well as many other databases,
both health and science or technology-related, are prime
examples familiar to Americans. Increasingly, websites
from the federal government are being used to carry out
the government's traditional role of making information
freely available. This is simply an extension of a
long-established practice in which the public funds its own
access to information; the Web makes it quicker and easier
in many ways, although the corresponding decrease in
printed documents available in what are known as
"depository libraries," and available at no charge or nearly
so, is of concern to many. The government also provides
most funding for clinical and biomedical research in the
United States, and is thus also interested in attracting
subjects for clinical trials, as well as making the results of
research available to patients, medical personnel and other
researchers.

2. Medical Health Care Providers who are trying to attract
and retain consumers by providing information. This
category may include university medical centers, large
independent hospitals, and even solo or group medical
practices. Additional goals for the investment of time and
money in creating and maintaining sophisticated websites
include enhancing the image and reputation of the
institution, providing information for referring physicians,
recruiting research subjects and patients, and attracting
students and research associates for the biomedical teaching
and research activities of the institution. In the increasingly
competitive world of managed care, where the continuing
existence of a hospital may depend on its ability to meet
the needs of a single large employer such as Ford or
Kellogg, an effective Web presence is not a trivial matter.

3. Marketers of Medical Care or Products. This category
includes a range of providers, but they are distinguished
from the above category by their approach, which involves
advertising a highly competitive or perhaps not-yet-accepted
therapy, or aggressive marketing of a product. One example
of this within the eye care field is LASIK, a laser procedure
that reduces or eliminates the need for spectacles or contact
lenses. It was only recently approved in the U.S., and is not
covered by most medical insurance, so is not subject to
price controls. When this procedure was approved in
Canada, before the United States, Canadian laser centers
marketed this new procedure to the U.S. audience. Another
example is ozone therapy for the blinding eye diseases
known as retinitis pigmentosa. This very controversial
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procedure, which costs $15,000 and must be repeated at
intervals, is offered primarily in Cuba; the scientific basis
for the procedure is unknown. The international nature of
the Web allows marketing of these procedures to patients
who may be desperate, or merely wealthy. This category
may also include commercial operations; perhaps those
marketing night vision goggles or other low vision aids,
using direct sales approaches aimed primarily at patients
as consumers. Commercial information products can also
be included here.

4. Libraries. Sometimes discounted simply because they are
such a fixture in the U.S. and Europe, libraries, continue to
"push" information, in print and audio-visual formats, and
increasingly through the Web. Librarians' traditional roles
in acquiring, preserving, organizing and disseminating
information are changing; their roles in teaching information
retrieval and evaluation skills are being enhanced.
Librarians may call themselves "cybrarians", but do not
fear losing their jobs.

5. Organizations and Support Groups devoted to education
and research on diseases and conditions. These vary in their
sophistication and legitimacy, but have an obvious presence
and appeal on the Web as consumers of health care look
for sources of information they can understand and use,
and others with whom they can share similar experiences.
Individual resources may have the same apparent status as
sources when a list of sites is retrieved by one of the search
engines.

Quality vs. Quantity

There are many analogies to dramatize the difficulties faced by
health information consumers in retrieving reliable,
understandable information in reasonable quantities. One is that
using the Internet to look for information is similar to using a
firehose to take a drink of water: the virtual flood of information,
unsorted, unedited, is of unknown validity and utility. Another
is a quote from Molly Mettler, senior vice president of
Healthwise, Inc., a non-profit consumer organization, that
searching on the Web is

"...like hunting for wild mushrooms. If you know what
you're doing and you've got a trusted guide, you can
find a real treasure. But you run the chance of picking
something toxic." [21].

Not only is the Web unwieldy, but consumers may not be in
the best position to understand and evaluate the information
they find. A study published in JAMA in February of 1999
described the results of using the Short Test of Functional Health
Literacy in an adult population in three U.S. cities. Both Spanish
and English speakers were tested in their native language.
Approximately 34% of the English speakers, and 54% of the
Spanish speakers, were rated "inadequate" or "marginal" users
of health information; only 1.6% could correctly interpret
instructions on preparing for an upper GI system procedure,
while 11.5% were able to correctly interpret instructions on
taking medications [22].

We assume that this "medical literacy" is not a problem with
professional health care providers, but they face their own

challenges. A 1986 study in the Annals of Internal Medicine
claimed that if one read two articles per day in the biomedical
literature, in one year the reader would be 55 centuries behind
on that one year's production [23]. A recent Medline search for
asthma-related articles retrieved over 47,000 citations, while
an Infoseek search on the Web found over 154,000 sites.
Sophisticated medical professionals are often unsophisticated
consumers of medical information. The number of competing
sources of information makes identifying, evaluating and using
new sources of information an increasingly difficult task. One
study showed a decline in the knowledge level of general
practitioners between five and ten years after the completion of
training [24]; this may be a reflection of the gradual loss of
previously-learned knowledge, and advances in medical
knowledge, coupled with lack of skills for continued learning.

Strategies

What strategies can be suggested to deal with the real needs of
consumers, the "pull" factors described above; the "push" of
the needs of producers of information on the Internet; and the
associated problems of retrieving, understanding, evaluating
and using that information? Several possibilities are suggested
in other papers on this issue. Possibilities include:

1. Professional attention to developing meta-sites, such as
HealthWeb [http://www.healthweb.org] and their active
promotion and marketing, to both consumers and
professionals. The open nature of the Web makes it unlikely
that any acceptable form of "Web police" will protect
anyone from false, misleading or slanted information on
the Web.

2. Encouraging development of and reliance on
evidence-based medicine. This encourages active evaluation
of the existing medical literature, and more critical attention
to new clinical research.

3. Teaching of information seeking and knowledge
management strategies throughout our educational systems,
but particularly for those entering the medical professions.
Many academic libraries take this responsibility seriously;
the skills may be taught humorously [http://www.
improb.com/archives/cat.html] or seriously [http://www.
virtualchase.com, for legal resources; http://www.
library.ucla.edu/libraries/college/instruct/web/critical.htm
for a general approach within the academic community].
A recent study of incoming college students showed that
students who cited more sources in their papers, and
believed material on the Internet should be viewed with
skepticism, had higher grade point averages when compared
to their peers [25].

4. Insisting on a clearer understanding of the difference
between information technologies and knowledge
management strategies.

5. Encouraging and rewarding adherence to Web codes of
conduct, such as HON. Easy-to-navigate and reliable sites
will be of increasing importance. HON reinforces the
importance of principles that are easy to articulate but may
nevertheless be overlooked in the preparation of sites.

6. Making a commitment to providing accurate, high-quality
links from our own sites seems obvious but is not always
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acted upon. Individual personal referrals of consumers and
patients to good sites are equally important, and are a close
corollary to good links.

Theodore Roszak, philosopher and social critic, in a recent New
York Times opinion piece, described just why Shakespeare had
no need of a word processor, and proceeded to criticize the Web:

The Web is the product of a predatory entrepreneurial
sensibility. Like a spider's trap, it exists to ensnare

attention with high-tech effects and eye-popping
tricks. Those who weave the Web are seeking
desperately to transform the medium into the new
television... their objective is to lure millions to their
sites so they can make lots of money [26].

We hold our own destiny. We can let his words be a warning
of the possible judgment of the future on what we do today. If
we don't change our direction, we might end up where we're
headed.
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Abstract

Background: The Internet offers a great amount of health related websites, but concern has been raised about their reliability.
Several subjective evaluation criteria and websites rating systems have been proposed as a help for the Internet users to distinguish
among web resources with different quality, but their efficacy has not been proven.

Objective: To evaluate the agreement of a subset of Internet rating systems editorial boards regarding their evaluations of a
sample of pediatric websites. To evaluate certain websites characteristics as possible quality indicators for pediatric websites.

Methods: Comparative survey of the results of systematic evaluations of the contents and formal aspects of a sample of pediatric
websites, with the number of daily visits to those websites, the time since their last update, the impact factor of their authors or
editors, and the number of websites linked to them.

Results: 363 websites were compiled from eight rating systems. Only 25 were indexed and evaluated by at least two rating
systems. This subset included more updated and more linked websites. There was no correlation among the results of the evaluation
of these 25 websites by the rating systems. The number of inbound links to the websites significantly correlated with their updating
frequency (p<.001), with the number of daily visits (p=.005), and with the results of their evaluation by the largest rating system,
HealthAtoZ (p<.001). The websites updating frequency also significantly correlated with the results of the websites evaluation
by HealthAtoZ, both about their contents (p=.001) and their total values (p<.05). The number of daily visits significantly correlated
(p<.05) with the results of the evaluations by Medical Matrix.

Conclusions: Some websites characteristics as the number of daily visits, their updating frequency and, overall, the number of
websites linked to them, correlate with their evaluation by some of the largest rating systems on the Internet, what means that
certain indexes obtained from the usage analysis of pediatric websites could be used as quality indicators. On the other hand, the
citation analysis on the Web by the quantification of inbound links to medical websites could be an objective and feasible tool
in rating great amounts of websites.

(J Med Internet Res 1999;1(1):e1)   doi:10.2196/jmir.1.1.e1
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Introduction

After the early enthusiasm generated by the potential use of the
Internet in Medicine [1,2,3], concern has been raised about the
quality of the resources available on the Internet compared to
more academic media. It is technically very easy to publish on
the Internet [4]. The lack of a review process of the documents
on the Net, and the power of this media in transmitting the data
has the risk of misinforming both lay people [5,6,7] and health
care professionals [8]. However, only a few studies have tried
to measure this risk of misinformation [9,10,11]. Nothing yet
is known about the users' ability to discriminate between low
and high quality resources.

Several initiatives have been proposed which could be applied
at different levels to improve the average quality of medical
websites. For instance, we could apply certain basic methods
for the websites to be correctly designed. In this sense, some
academic organizations have proposed a set of basic information
that every medical web site should provide about the author and
sources of the web site contents, their potential conflicts of
interest and funding, and the currency of the information [12].
But many of the available medical websites have been created
without any quality control by a third party. How can Internet
health care visitors distinguish between such different resources?

Internet users can find health and medical related websites in
several ways. World Wide Web search engines (e.g., AltaVista,
Excite, Infoseek and many others) provide the users with a list
of websites that match a given topic, with the results ordered
by syntactic similarity with the query [13]. Unfortunately, the
quality of contents is not guaranteed.

On the other hand, certain websites indexes and review services,
such as Medical Matrix (http://www.medmatrix.org/) and
HealthAtoZ (http://www.HealthAtoZ.com/), offer systematic
evaluations of medical resources on the Web [14], as a post
publication editorial process. These rating systems could be an
useful tool for guiding the visitors of medical websites [12].
However, authors who have reviewed these Internet resources,
point out the variability of their evaluation criteria and their
doubtful efficacy [14].

The quality of a given medical article on the Internet could be
measured by the users opinion about it, for example by counting
the number of times it is retrieved [15]. However, this idea has
been criticized because it would replace the scientific peer
review process with the opinion of the Internet users, whatever
their qualification [6].

Despite the differences between the printed medical information
and the Internet, several evaluation tools from the former could
be useful if applied on the "Net." Similarly to printed medical
journals, medical documents on the Internet could be ranked
by their citation analysis [15,16], but no methods have been
proven for use with medical websites. When an article is quoted
in a paper, certain agreement among the authors may be
supposed. Similarly, when a webmaster makes a link from his
web site to another, certain credibility is given to the latter. In

fact, the International Committee of Medical Journals Editors
recommend caution when a link is made from a peer reviewed
journal site to other sites [17]. If linking on the web can be
equivalent to quoting in printed medical articles, a citation
analysis on the web could be performed by the quantification
of the links to a given medical web site.

The ideal method for assessing the quality of medical websites
should provide a means of rating great amounts of medical web
resources while respecting the World Wide Web peculiarities,
such as its multimedia capabilities and changing contents. At
the same time, it should at least be as reliable as systematic
reviews of those resources by editorial boards. In summary, it
should be a method born in the Internet but with the efficacy
of those used in the printed media.

In this study, we evaluated the reliability of four websites
characteristics as medical websites quality indicators. The four
characteristis used: their authors' impact factor, their grade of
updating, their daily visits and inbound links. The evaluations
of a sample of pediatric websites by a number of Internet rating
systems was the gold standard with which these websites
characteristics were compared.

Methods

During March 1998 a subset of websites rating systems were
compiled. From these, we selected a sample of websites that
were studied during the first week of April 1998.

Eight web rating systems, whose evaluations were offered as
figures, were compiled from previous studies [13,14] (Table
1). One half of the selected rating systems gave the results of
their evaluations by means of graphic analog scales, and the
other half by numeric scales. Every web site evaluated by these
rating systems that provided information about child health,
whether for lay people or health professionals, was included in
the study. Some of these rating systems (e.g., Lycos Top 5%)
provides the visitors with a search tool by keyword. In these
cases, the websites were selected using the keywords
"Pediatrics", "Infancy", "Child health", and "Child Care." For
the remaining rating systems, the pediatric websites were
compiled manually. Those websites not accessible twice during
the study period were excluded.

Only three rating systems (Medical Matrix, Physician Choice,
and Six Senses) gave information about their editorial boards.
Most of their members were physicians. Two of the web rating
systems only gave a global result of their websites evaluation
(Medical Matrix and Magellan), while the rest (HealthAtoZ,
Argus Clearinghouse, Lycos Top 5%, Sympatico Health,
Physician Choice, and Six Senses) gave a result for each
considered criterion. Content was a common criterion to all the
eight ranking systems. Therefore, the results of the evaluation
of each web site were divided in two categories, content and
non-content (design) aspects. In order to make comparisons,
the results of the evaluations of the websites supplied by each
rating system were transformed to a one hundred scale.
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Table 1. Compiled web sites ranking systems. The results of evaluations are showed as two possible types of scales, graphic analog (A) or numeric
(N)

Type of
scale

Uniform Resource LocatorRating systems (Included/excluded web sites)

Ahttp://www.clearinghouse.net/cgi-bin/chadmin/viewcat/
Health___Medicine?kywd++

Argus Clearinghouse Seal of Approval (16/1)

*http://www.healthatoz.comHealthAtoZ (241/66)

Nhttp://point.lycos.com/topics/Health_Overall.htmlLycos Top 5% (8/3)

Ahttp://www.mckinley.com/magellan/Reviews/Health_and_Medicine/index.
magellan.html

Magellan Internet Guide (40/11)

Ahttp://www.medmatrix.org/SPages/Pediatrics.aspMedical Matrix (75/11)

Nhttp://www.mdchoice.com/pcsites.htmPhysician's choice (4/0)

Nhttp://www.sixsenses.com/winners.htmlSix Senses Seal of Approval (4/0)

Ahttp://www1.sympatico.ca/Contents/Health/LISTS/D3-C03_all1.htmlSympatico Health (8/1)

* Graphic analog scale developed in numeric

When provided, the daily visits registered by the websites visits
counters were recorded. In some websites the date from which
the counter was started was not available. Thus, their
webmasters were asked for this information by electronic mail,
and it was included in the statistical study if provided before
the end of the observation period, 15th April 1998.

The websites authors and editors' names were searched in 1997
MEDLINE [18], and their articles were registered. Their impact
factors of the journals wherein they were published were
obtained by using the 1996 Science Citation Index (Institute for
Scientific Information, Philadelphia, PA). The impact factor of
a given web site author was the sum of the impact factors of his
or her articles. For institutional websites only the name of the
web editor was considered.

When provided, the time since the last update was also recorded.

Finally, by means of the Web search engine Infoseek [19], we
calculated how many websites on the Internet linked to each
web site of our sample. The searching strategy by syntax of this

engine allows to know the websites that are linked to a given
web site [20]. As a web site may be linked not only from
external websites but also from websites of its own organization,
we only considered external links. Although other search engines
such as AltaVista, Excite or HotBot offer similar searching
options, we chose Infoseek because it provided the results of
the queries grouped by web site, which makes the exclusion of
the internal links easier.

Comparison of means was performed by Mann-Whitney U test,
and correlation analysis by means of Spearman's correlation
coefficient ( rS). P values equal or less than .05 were considered
significant. All computations were made with SPSS for
Windows 7.0 (SPSS Inc., Chicago, IL) statistical package.

Results

After excluding 93 non-accessible websites, a total of 363
pediatric websites were compiled.

Table 2. Correlations among the number of daily visits to the web sites, the impact factor of their authors or editors, the grade of update, and the number
of links that receive. NS means not significant

Author's impact factor rS pVisits/day rS pNumber of inbound links rS p

.46 .005Visits/day

NSNSAuthor impact factor

NSNS-.36 <.001Weeks since the last update

Table 3. Correlation among the number of links and visits to the web sites, the impact factor of their authors, and the time since the last update, and
the results of their evaluation by HealthAtoZ and Medical Matrix. No significant correlations were demonstrated with the other systems. Medical Matrix
only provides total results, does not specify results by contents and non-contents aspects

Weeks since the last updateAuthor impact factorVisits/dayNumber of Inbound Links

prSprSprSprS

-.19 .04

-.23 .00

NS

NSNS.29 <.001

.30 <.001

.24 <.001

Total

Contents

Non contents

HealthAtoZ

NSNS.79 .03NSTotalMedical Matrix

J Med Internet Res 1999 | vol. 1 | iss. 1 |e1 | p.29http://www.jmir.org/1999/1/e1/
(page number not for citation purposes)

Hernández-Borges et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


On average, the websites of our sample received links from 470
other sites on the Internet (range, 0 to 3574). In 48% of the
websites, information on their last update was given. On
average, they had been updated 47.5 weeks before (range, 0 to
395). Only 10% of the websites had a visit counter, and the
average daily visits were 470 (range, 1.2 to 3145). Seven visit

counters did not distinguish among different visitors, that is,
they registered any visit to their websites. In 137 websites (38%)
the editor/author's name was given, but only 60 of them had
published at least one article since January 1997 in the journals
included in MEDLINE database. Their average impact factor
was 2.14.

Figure 1. Weeks since the last update for the total of the sample, n=363, and for the websites evaluated at least by two rating systems, n=25 (median,

25th and 75th percentiles)
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Figure 2. Number of inbound links to websites for the total of the sample, n=363, and for the websites evaluated at least by two rating systems, n=25

(median, 25th and 75th percentiles)
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Table 4. Top 50 pediatric web sites of the sample (N= 363) by the number of their inbound links. The weeks since the last update, the number of daily
visits to the web sites and their editor/author's impact factor are also provided. In parenthesis, the place that each web site would obtain if ranked by the
two latter criteria. In italics, those web sites indexed at least by two rating systems. Missing values are due to the lack of visits counter, editor's name,
or information about the last update, for many web sites

Weeks since
the last up-
date

Web site editor/au-
thor's impact fac-
tor

Daily visits
to web sites

Number of
inbound
links

Uniform Resource Locator

13--3574http://www.merck.com1

-0 ( 360º)1620 (3º)2355http://www.ucalgary.ca/~dkbrown/index.html2

---1109http://KidsHealth.org3

3--927http://www.psych.med.umich.edu/web/aacap4

1--896http://www.aap.org5

4--785http://www.chadd.org6

---767http://www.castleweb.com/diabetes7

---714http://www.medconnect.com8

---677http://www.aaaai.org9

4--612http://www.aacap.org/web/aacap10

10 ( 360º)-572http://www.nas.com/downsyn11

---534http://www.childbirth.org12

-0 ( 360º)-502http://web.syr.edu/~jmwobus/autism13

910.1 (8º)-487http://oncolink.upenn.edu/disease14

---428http://www.jdfcure.com/index.html15

--1412 (5º)423http://www.mic.ki.se/Diseases/index.html16

1-940 (6º)365http://www.asf.org17

1--365http://www.mdcc.com18

---357http://www.mc.vanderbilt.edu/peds19

---330http://www.ama-assn.org/journals/standing/jama/jamahome.htm20

29.3 (13º)253 (10º)322http://www.med.jhu.edu/peds/neonatology/poi.html21

---317http://www.wish.org22

520 ( 360º)-312http://education.indiana.edu/cas/adol/adol.html23

-0 ( 360º)-297http://www.kidsdoctor.com24

--94 (20º)297http://www.xmission.com/~gastown/safe25

6--287http://www.childquest.org26

---284http://www.uab.edu/pedinfo27

---255http://www.childsecure.com28

10 ( 360º)-254http://www.mc.vanderbilt.edu/peds/pidl29

---251http://www.stjude.org30

8-70 (25º)249http://www.nccf.org31

120 ( 360º)-238http://www.mda.org.au32

20 ( 360º)-235http://www.peds.umn.edu33

1-117 (15º)232http://www.csmc.edu/neonatology34

30.4 (51º)-225http://med-aapos.bu.edu35

3--220http://www.jhbmc.jhu.edu36

10.3 (54º)3145 (1º)214http://sids-network.org37
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Weeks since
the last up-
date

Web site editor/au-
thor's impact fac-
tor

Daily visits
to web sites

Number of
inbound
links

Uniform Resource Locator

---212http://www.diabetes.com38

10.3 (55º)3145 (1º)208http://sids-network.org/index.htm39

---205http://www.oneworld.org/scf40

13--204http://www.childmmc.edu41

7--197http://www.os.dhhs.gov/hrsa/mchb42

-11.7 (6º)81 (23º)197http://www.wp.com/pedsrheum43

-0 ( 360º)2441 (2º)188http://dem0nmac.mgh.harvard.edu/neurowebforum/neurowebforum.html44

21.0 (39º)145 (13º)179http://pedsccm.wustl.edu45

---179http://www.drgreene.com46

---162http://www.medsch.wisc.edu47

---150http://www.blindcntr.org/bcc48

10.2 (56º)68 (26º)144http://home.coqui.net/titolugo49

1--141http://www.chmcc.org50

Only 25 websites of the sample were indexed and evaluated at
least by two rating systems, and none by the eight. This subset
of websites showed significantly better results of the evaluation
of their contents and design by HealthAtoZ, and higher grade
of updating (Figure 1) and higher number of inbound links
(Figure 2). When the evaluations of these 25 websites by the
different rating systems were compared, no significant
correlations were found. Changes regarding the average impact
factor of the authors of the websites or the number of daily visits
could not be demonstrated in this subset of websites.

Some interesting correlations between the results of the
evaluations of the websites and the rest of study variables were
found. The number of links received by the websites
significantly correlated with their daily visits and with the time
since the last update (Table 2). The number of inbound links
also correlated with the results of the websites evaluation by
HealthAtoZ (Table 3).

The number of daily visits significantly correlated with the
results of the websites evaluation made by Medical Matrix, and
the grade of updating significantly correlated with the results
of the contents and designs evaluation made by HealthAtoZ
(Table 3).

Finally, no correlation was demonstrated between the average
impact factor of the websites authors and the other variables.

The top fifty pediatric websites of the sample are shown in Table
4, ordered by the number of their inbound links according to
the Infoseek indexing engine. More than a half of the 25
websites indexed by at least two rating systems may be found
among these top fifty websites.

Discussion

In this study, certain websites characteristics that depend on the
users' preferences have been compared with evaluations of
pediatric resources on the Web by third parties. Although rating

systems have been previously criticized because their editorial
boards frequently do not employ uniform criteria [13], we have
considered them as the standard method because it somewhat
represents a post-publication review process.

Some aspects of our method are open to discussion. Firstly, the
reliability of the data regarding the daily visits and the updating
frequency depends on the accuracy of the information that the
websites editors offer in their sites. In this sense, we considered
the grade of updating of the websites by the dates of their last
changes. Clearly these changes could involve very different
aspects and in different grades, and not necessarily provide more
current contents. However, we believe that it could demonstrate
the editor's efforts in maintaining or increasing the interest of
his web site for the visitors.

The results regarding the number of daily visits to the websites
must be considered with caution when comparing one web site
to another, because some visit counters were set to register every
visit, instead of every distinct visitor. Nevertheless, both can
be considered usage indexes of a given web site.

On the other hand, quantification of links to the websites clearly
depends on the power of the search engine we employ. By no
means our results show the total number of links to the websites
in our sample. In fact, a previous article states that it would be
necessary to combine the databases from at least five large
search engines to cover the most of the web [21].

Although all bibliometric indexes have limitations [22,23], we
employed the impact factor as a measure of the webmasters'
publishing capacity because it is a classical indicator of the
quality of biomedical articles. Recently, it has been suggested
that every medical web site should be evaluated following some
basic criteria [24]. One of the more accepted criteria is that the
authorship must be clearly stated, as a basic means for assessing
the reliability of the web site contents. However, we could not
demonstrate that the more highly evaluated, the most updated,
or the most linked or visited pediatric websites, had the authors
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with the highest publishing capacity measured by their impact
factor. In other words, some web quality standards do not
correlate with classical quality standards from the printed media
such as the impact factor of a given author's articles.

We could not find statically significant correlations among the
evaluations of the websites by the different rating systems. This
is probably due to the small size of the subset of websites
indexed and evaluated by all the systems, and their different
evaluation criteria. However, some interesting data were found
when we considered the correlations among the four websites
characteristics and the evaluations. We found that the best
websites for HealthAtoZ, the largest analyzed rating system,
were the most updated and the most linked ones. On the other
hand, the most valuable websites for Medical Matrix, the second
rating system by size, were the most visited ones. In any case,
both the number of daily visits and the time since the last update
highly correlated with the number of inbound links. The lack
of correlation among the four variables and the evaluations by
the other rating systems could be due to their little contribution
to our sample.

Many efforts to establish quality criteria will have limited
efficacy due to the dynamic behaviour of the Internet as a
publishing medium. In fact, a recent article demonstrates the
lack of consensus among the editorial boards of a large sample
of evaluation and rating systems regarding the evaluation criteria
they employ. The same authors pointed out that "... it may be
difficult or even inappropriate to develop a static tool or system
for assessing health related websites." [25] Therefore, the
question could be to provide context to this issue. That is, to
know how good a given medical web site is in comparison with
the rest of medical websites. A democratic and feasible method
for reaching this objective could be let the Internet community
say which medical websites are the best ones, that is, which
they usually visit or which they usually recommend by linking
to them. Moreover, we believe that the fact that these usage
indexes correlate with the evaluations by third parties, qualifies
them as quality markers.

Eysenbach and Diepgen [16] have recently proposed that an
ideal quality control system for medical resources on the Internet
should take in account the users opinion, and not only their
evaluation by a third party, that is, a "downstream filtering" and
not only an "upstream filtering" approach. More interestingly,
our study demonstrates certain agreement among both
approaches in identifying high quality resources.

LaPorte et al [15] proposed an electronic publishing system in
which the impact of a given resource on the Internet could be
measured by counting how many times the document was
retrieved or quoted. The introduction of the citation analysis of
the medical resources on the web as a method to assess their
quality has been recently proposed [16]. On the other hand, a
very promising software system is being developed by Kleinberg
[26,27]. This system would provide the users with a way of
knowing the very best of the web on a given topic in a faster
and more complete way than commercial human compiled
directories. This system is based in the identification of two
subsets of websites when a query on a given topic is made, those
websites containing a lot of information about the topic

(authoritative websites) and those which contain large amounts
of links to the former (hub sites). Our work demonstrates that
those authoritative websites, that is the more linked ones, are
indeed the best ones regarding the evaluation of its contents and
design by the editorial boards of some large web rating systems.

The citation analysis of biomedical journals has been a classic
tool in assessing their relative quality [28]. Similarly, medical
web resources could be ranked by a "webcite index" [16], which
is not yet defined. Linking in the World Wide Web could be
equivalent to quoting in printed publications, and its
quantification could be useful for measuring the relative quality
of medical websites. Some indexes could be created to make
more rational comparisons among websites with different sizes.
For example, in the same way that the calculation of the impact
factor of a given medical journal takes into account the number
of articles published by that journal yearly, the size of a given
domain could be considered to obtain some indexes that would
express more accurately the grade of linkage of a medical web
site. Moreover, Platform for Internet Content Selection (PICS)
[29], an infrastructure that could be applied as a filtering system
of the medical information on the Net [16], could incorporate
these indexes as one of the meta- data assigned to every medical
document as electronic labels. Then, these electronic labels
could be checked automatically by an user's browser, bypassing
those documents with a "webcite index" not high enough. A
problem could be how to avoid false "self-labelling" by
dishonest webmasters. In any case, more work is needed to give
answers to these and other technical questions on the emerging
field of Webometrics [30].

An evaluation system based on this quantification would bring
advantages and risks. Rankings could be generated very quickly
and in an objective way, because the Internet community by
itself would evaluate great amounts of medical websites.
However, this evaluation process would be made a posteriori,
and the potential harmful effects of the diffusion of documents
without enough quality could not be avoided. Therefore, this
method could not replace previous editorial effort that warrants
a minimal quality for each resource.

Our work demonstrates that the visitors of pediatric websites
and the editors of websites on the "Net," so called webmasters,
show certain maturity when they have to identify the pediatric
resources with high quality. We believe that the key point is
how to augment the proportion of these resources. An important
issue could be to establish a citation style not only for articles
from peer reviewed electronic journals [31], but also for any
medical document on the Net. The prestige that citation in a
printed journal represents will stimulate high quality publishing
on the Internet, and web site editors will employ enough review
processes to obtain the necessary quality. A web site's ranking
system based on the citation analysis on the web by the
quantification of links would be an additional incentive. The
more valuable resources will attract the Internet users' visits
and the webmasters' links, and very likely the best funding and
financial supports.

In summary, although the Internet provides a very different
publishing medium, traditional means borrowed from printed
journals could also be used with this electronic media for
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achieving minimal levels of quality. These include certain peer
review processes, that enhance the rigor of the documents
submitted for publication taking in account the peculiarities of

this media, and linking analysis as a measure of the citation on
the World Wide Web.
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