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Introduction

Health information is a common target of consumer searches on the World Wide
Web. Using commercial online search engines, seekers can easily obtain vast amounts
of information on many aspects of life-threatening diseases. However, clinicians have
raised the specter of potentially major problems with the information on the Web,
including factual incorrectness, faulty data collection and analysis, reliance on
anecdotal evidence, and undisclosed author bias and conflict of interest. (Murphy et
al. 2005) Their skepticism is not shared by the online population: a 2005 study cited
in Hospitals and Health Networks reported that the Internet is “...the most trusted
media source for consumers|,] decisively outstripping offline media when they want
credible health information.” (Hospitals and Health Networks 2005) A prospective
survey of 1613 melanoma patients from 2001 to 2003 reported: “Of patients with
melanoma, 39% indicated that they had used the Internet to research their disease ...
67% believed it helped them better understand their condition, and 45% said they
would recommend using the Internet to others to find information about medical
conditions.” (Sabel et al. 2005) Thus from a public health perspective, it is clearly
important to ensure the findability of high-quality, up-to-date consumer health
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Objective information about
consumer search information
obtained by  unobtrusive
observation of information
seekers “in the wild” has
historically been unavailable.
Microsoft Live Labs recently
made available to a select
group of investigators an
anonymized data set consisting
of 14.9 million queries and
T T Tre e 12.2 million visited URLs
s (hereinafter “clicks”) from the
May 2006 server logs of the Microsoft Network search engine (MSN Search). The
data set was filtered to include sessions of only U.S.-based IP addresses and to
exclude identifiably “adult” queries and clicks. Targeted extracts of these data were
created to characterize the behavior of consumer health information seekers and to
assess the quality of the results they chose.

Quality was defined as the findability within two clicks of MSN search results of the
melanoma and smoking cessation portals found on the Medline Plus (MLP) site
published by the U.S. National Library of Medicine (NLM). These are considered by



domain experts to be the “gold standard” for consumer health information. (Stanford
et al. 2002) Network visualization and statistical analysis were employed to assess the
findability of relevant MLP pages from clicks chosen from results of the most
common melanoma and smoking cessation queries submitted to MSN.

Discussion

The analysis showed that information seekers were far more likely to encounter
commercial Web sites than the “gold standard” Medline Plus melanoma portal or the
pages referenced by its outlinks. Four of the top five selected sites from melanoma
queries were commercially sponsored, garnering almost 19% of all clicks in the data
set. The Medline Plus melanoma portal was the sixth most popular selection, with less
than two per cent of clicks. Tobacco cessation information seekers fared even worse:
the top eleven selected URLs led to commercial sites with over 20% of all clicks. The
Medline Plus smoking cessation portal itself did not appear at all in the online search
result set selections.

Network analysis and visualization provide both empirical data and intuitive insight
regarding the findability of high-quality consumer health information on the Web. For
example, betweenness centrality shows that while high-quality “gold standard” pages
could be reached within two clicks of the set of pages in the MSN data set visited by
melanoma information seekers, a very small number of relatively unpopular pages
among the selected results mediated virtually all access to high-quality information.

Since the MSN data set was provided to research investigators, the most popular
commercial search engines have added enhancements specifically targeted to
consumer health search, and search engines specifically targeted at providing access
to consumer health information have also emerged. Comparative network analysis
and visualization of more recently obtained commercial search engine result sets
indicates that while some improvement is evident, access to high-quality consumer
health information on the Internet continues to be problematic, representing a clear
threat to the public health. The search engines’ ongoing efforts at quality
improvement offer reason for hope that consumer health search can and will improve.
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