CHAPTER

Online Health Information Retrieval
by Consumers and the Challenge of

Personal Genomics
Mark S.Boguski

and as educators of patients who bring this information to their
INTRODUCTION attention.

In an age of personalized medicine, nothing represents the

zeitgeismore than individual consumers using the Interngi——————————————————————

and World Wide Web to seek medical and health informatio
According to surveys by the Jupiter organization and Har?‘:I_IAR'A‘CTERISTICS OF CONSUMER

:
Interactive, 71% of people who use the Internet also used ité?ARCHES FOR HEALTH
seek health information in 2007 and this percentage, which réb“:ORMAT'ON
resents an estimated 160 million people in the United States, Aaf007 study by the Pew Intern& American Life Project
{AQ1} increased by 37% since 20B&¢nymous 2001 evy, 2007. (Fox, 2006 showed that the top 10 reasons American ath@g}
Consumers perform health information search (HIS) asdarch online for health information are:
retrieval (HIR) for themselves as well as for friends and family.
Studies have shown that most of these consumers do not I:atera articular medical treatment or procedure:
discuss the information with a health-care provider and that, d'pt it d | ts- P '
for many people, the Internet may be the primary or even sole '€t nutrition an -supp ements,
source of health informatiorFgx and Fallows, 20pBeventy exercise _orfness, - .
percent of people who obtain health information online say that prescr'lpt:onéand non—ﬁresc.rlpl)'tlon drugs;
it has inflenced a decision about their treatment. - a parthu ar oct(?r or osplta, - )
Clearly, it is important for health care professionals o health insurance; alternative medicine or treatments;
understand how their patientadi health information and the ! meptal health issues and
pitfalls associated with this activity. Indeed, given the Cha”en!gesenwronmental health hazards.
that consumers face in obtaining quality health care information Zeng andTsedeng andTse, 20Q6eported that,in perform-
from Internet sources, health-care providers will increasinglyibhg searches, consumers use query terms that cofisigtrgf
in a position where they have to act as reviewers of informatiday language, technical terms (with or without knowledge of

a specifi disease or medical condition;
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the underlying concepts) and various explanatory models, all There have been a number of attempts and exploratory stud-
influenced by psychosocial and cultural variatibAscording ies to map lay terminology twontrolled vocabulariesnumber

to Lorence and Spink.¢rence and Spink, 20p4ay terminol- of formal coding systems and comprehensive collections of medi-
ogy is only partly effective in retrieving useful health informaal terms such &P, SNOMED, MeSH, ICD-9and theUMLS

tion and often produces irrelevant or misleading informatidvetathesaur{&hortliffe et al., 20Q3Furthermorepntologidmgmve
because, as reported by Zeng etZang et al., 2006,“... the been employed to perforreemantiexpansion on queries that
terms and concepts used by consumers often do not accurately be too general or simplistic (s8pakic et al., 20p%nd
reflect their information needs and therefore do not constitubelow). The idea is to take queries consisting of consumer health

effective queriés. terms and to translate or reformulate them into professional terms
Problems with suchonsumer health vocabuasiexccur at and qualiérs with the aim of improving query meanipgeci-
various level&Zgng et al., 2002 sionandrecallSo far such experiments have met with only minor

. . . . or mixed succes®lpvnick and Zeng, 200Zeng et al., 2006
i Lexica(form-level) mismatches (e.g., misspellings) . . . ;
- . ] .. There is also the challengée' back translatirigrom professional
+ Semantimisunderstanding (e.g., incomplete or misinter- . :
. L .__.to consumer language the results of a search uswngrse medical
pretation of abbreviations or acronyms, over-generallzatl(apctionar
redundancy) y o .
) . Two additional reasons for suboptimal performance of
i+ Misleadingmental modedse conceptual models that con- .
. . ) consumer HIS/HIR is short query length and low complex-
sumers employ either incorrectly and/or in a manner dit: . h
ferent than health care professionals ity. Consumer HIS/I—_|IR queries tend to be very short and too
' general to be effective. Indeed one study found that 63% of con-
Form-level (lexical) mismatches need no further explarasmer queries consisted of only a single word and only 10% con-
tion, as examples are easy to imagine. In the case of semantidaimed more than two wordZéng et al., 2002Also, consumers
matches, searches with general search engines may yield aal@ggnerally unaware stbp wordhat add little or nothing to
amount of irrelevant information. Consider the abbreviatiosearch performance. Thus, limited knowledge of both medical
“MS’, which a consumer might use to meanltiple sclerdsis vocabulary and query string search principles contributes to the
could also be interpreted to mddicrosoftnass spectronaettige  construction of simplistic, ineffective queries. Another important
state ofMississipgfRomacker et al., 2006In another example, aspect is the inability or unwillingness to construct complex que-
“CHF” would be interpreted angestive heart fdluee physi- ries (such as Boolean combinations of terms) even when such
cian whereas an international banker would interpret CHF a$amlvanced seafcbptions are provided via simple check boxes.
unit of currency, the Swiss franc. Users seem to prefer (or at least have become accustomed to)
Other groups Tse and Soergel, 200Bave similarly char- search and retrieval as an iterative process during which their
acterized problems with consumer health vocabularies on ngdals are refed, focused or revised again and agaéedin and
tiple levels, namely: Prabu, 199Buntil either a satisfactory answer is obtained or they
abandon the effort altogether due to frustration or fatigue. A pre-
cise, unambiguous and well-formed query would ideally produce
the answer(s) one is looking for in thesffiiteration. This ideal
ep : . . i .
ssumes that the information sources containing the information
exist and are accessible.

¢+ Shared forms/different cofegptshe phrasehe results of
the [diagnostic] test were negadtiewuld mearf unfavora-
ble’ in the mind of a patient but is usually a positive st
forward in the mind of a physician.)

+  Different forms/shared corfegpt$blood cancéris a lay
term that a physician might refer to a$hematologic
malignancy.Likewise when a physician refers e tas tatic e —
diseasethe patient would s&ythe cancer has spréad. WHAT AND WHERE ARE CONSUMERS

+ Different forms/different cor(eeptSMiracle curé rather SEARCHING?
than a&“statistically unlikelyor “idiopathi¢ remission of a

. Equally important to how searches are formulated by consum-
disease, emergence from coma, etc.).

ers are the sources of the information that are being searched.
The most challenging HIS/HIR problems of all undoubt-As an editorial in the British Medical Journal put' it:the

edly arise at the conceptual level because it is intimately tiednhternet has vastly increased the availability of information, but

an individuat level ofhealth litera¢WicCray, 200%. Concept- often what it offers is untailored, incomplete, irrelevant, and

level mismatches might include notions outside the framewgalain wrong (Jones, 20030Online health information is prob-

of mainstream medicine such as homeopathy, acupuncture lenthtic as it encompasses everything from evidence-based, peer-

other alternative medicine concepts. Another example is wheregiewed content in professional journals to advertiser-sponsored

patient may focus on a body part (anatomical location) or syngpntent and personal testimonialable 21.). A consumeées

tom when a clinician might view the same problem in terms ohline HIS/HIR experience may even be greatly uefhced by

pathophysiology or from a sub-specialty perspective. Even maion-substantive characteristics of a site such as an attractive and

stream medical concepts are subject to signifcultural infl-  professional-looking appearance even though the quality of the

encesRayer, 1996 underlying information is unknown.

ch021.indd 253 @ 4/28/2008 5:07:40 PM



254 CHAPTER 21 = Consumer Health Search

TaBLE 21.1 Comparisons of Selected Online Health Information Sites

Libraries e-Magazines Search portals Social Networks
Content Curated Aggregated Commissioned Aggregated Distributed User-generated
Audience Healthcare Professionals General public General public General public
Stage Pre-Internet Dot-com era Beta Pre-alpha or alpha
Revenue Gov't-sponsored Subscription Gov't-sponsored Advertising Advertising Advertising Services?
Advertising Services portal
Examples National Library of Medicine National Institutes of Health Healia http://www. TauMed http://www.
http://www.nlm.nih.gov/ http://health.nih.gov/ healia.com/healia/ taumed.com/
Reed-Elsevier Healthline Mamma http://www. Trusera
http://www.elsevier.com/wps/ http://www.healthline.com/ mammahealth.com/ http://www.trusera.
find/homepage.cws_home WebMD Medstory http://www. com/corp
Macmillan/Nature http://www.webmd.com/ medstory.com/
http://us.macmillan.com/ default.htm Kosmix http://www.
splash/publishers/nature.html RevolutionHealth kosmix.com/health
Thompson http://www.
http://www.thompson. revolutionhealth.com/

com/public/library.
jsp?cat=HEALTHCARE

Sixty-six percent of consumer HIS/HIR begin with a gen-commercial entities supported by sponsored advertising. Compared
eral search engine such as Google or Yakog! 200§ and the with online*librarie$, which maintained content and user inter-
rest will start with one of a number of emerging or establishiedes more oriented toward health care professions than consum-
specialty sites that are surveyethbie 21.1These sites fall into ers, Dot-com era sites introduced magazine-type articles and
four general categories (online libraries, e-magazines, searclagodts focused on non-professional users, enabled by the devel-
social networking) that largely et their historical origins and/ opment of web browsers such MESA Mosaic (later named
or stages of development. Although a complete description of Metscape Navigator (20Q:7pomewhat prior to this, sites provid-
origins and development of these sites is beyond the scope ofrthiscomprehensive* lforizontal) Internet search were mainly
chapter, one pioneering organization deserves special mentiobeing used by academic researchers and computer professionals

Online medical libraries date back to mid-1960s, when tlfe.g., Boguski and Ouellette, 1995But gradually, atrt, search
US National Library of Medicine (NLM) experimented with tel-engines of the time (e.@ltaVista (200%)began to index con-
etypewriter machines and satellite communicati8okoplman tent that expanded into the consumer realm. The ascendance of
and Lindberg, 1998Searches at this time were not interactive btiorizontal Internet search by companies Yéoo! (2007)and
rather conducted Bibatch processifign the early 1970s, inter- Google (2007has recently led to the emergence of several start-
active searches of NLIMMEDLINE became possible throughup companies applying a similar approach to dedjza{spe-
dedicated remote terminals in 10 regional and 14 large acad@miized) health care content on the w&able 21.] The latest
medical librariesAflas, 200D During this era, users of these syexperimentation with consumer-oriented, medically-oriented
tems were trained librarians who learned spegifry commands websites involves social-networking, following the example of
and retrieval protocols. It was not until after the advent of persomedre horizontal (although demographically differentiated) social-
computers that online search of the medical literature becameéwvorking communities and sites (eMySpace (2007and
accessible to consumers. In 1986 a computer application naRemtbook (200Y)

“Grateful Med, that ran on IBM-compatible DOS computers In July 14, 2007 article in thgVall Street JournBbrzo

was produced by NLM, was distributed at a cost of $9.95 througiported running a variety of searches on several vertical health
the National Technical Information Service of the US Departmesites and noted that many features were not self-evident and
of Commerce $choolman and Lindberg, 1988sing Grateful required repeated experimentation to uncover. Berpwerall

Med and a 300 bits-per-second modem, users could use diabopclusion from this limited, non-scientifstudy was that con-
telephone lines to NLM computers and receive literature citdeicting a useful search requires the consumer to run multiple que-
tions. The current descendents of these pioneering efforts rege on several sites and to then compare the results and reach their
PubMed Wheeler et al., 20Q7or the professional literature ancown consensus on the adequacy and usefulness of the retrieved
MedlinePlusNiiller et al., 200%for consumer information. information. These observations are consistent with more formal

The Dot-com era from 1995 to 2001 (200wWas character- researchHox, 2006. Borzo did not examine, however, the under-
ized by experimentation with new sites and services includlgitng sourcing and quality of the information.When one examines
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TABLE 21.2 Survey* of Content of Selected “Vertical” Health Information
Search Sites

Site Primary content

Healia www.healia.com/healia/ www.pubmed.gov/
www.clinicaltrials.gov/

Mamma www.mammahealth.com/ www.emedicinehealth.com/
www.healthatoz.com/
www.mayoclinic.com/
www.medem.com/
www.medicinenet.net/
medlineplus.gov/
www.nhsdirect.nhs.uk/
www.webmd.com/

Medstory www.medstory.com/ http://www.breastcancer.org/
http://online.wsj.com/public/us

Kosmix www.kosmix.com/health www.nlm.nih.gov
www.americanheart.org
www.cdc.gov
www.mayoclinic.com
health.nih.gov
WWW.cancer.org
www.revolutionhealth.com
Www.womentowomen.com
www.4women.gov
www.healthline.com

“Survey date was November 16, 2007

this aspect, a perplexing assortment of both public and proptage that will ultimately lead to a new way to teach and practice
ety information from both consumer-oriented sources as wellnasdicine Childs et al., 2005Consider the following examples:

sources designed for medical professionals is reVable@{.2 . A father uses commodity DNA sequencing technologies
Only a tiny fraction of Internet health information sites and publicly-available mgdical data%ases tg investiga?e the
publish any sourcing and date-stamped information or other elusive cause of his dauglstgenetic ilnesMaher, 200),

information quality indicatorsAqonymous, 2007 Published . S . . . .
guidelines for quality assurance and quality control are rare !andA controversial scientist publishes his autobiography which

consumers are left to evaluate the quality of the information is partially based on the complete sequence of his own

based on whether or not they consider the site to be a trusted g\eg(;rrr\]/z‘r(élent:r?ezti?:?syt. launchesarsonal Genome Praiect
“brand. Given this situation, and the ddftilty non-professionals 9 g

have in constructing effective queries (see previous section),i\?vzogir;%eig?%cs[leﬁgu;\slzljt;: ?srlf;fl?gw';?gee’nn;gﬁfas Z'SS
the best advice on Internet HIS/HIR that one can give to the 9 y 9

consumer at the present time is to validate thedlirfgs with a . gt:ve;’afos\glrl:_rgee;é?ndgglil;esw'(iigu:)th;,vzrggg' is backed b
{AQ3} health care profession@lfle 21.3. The US National Library of Google) form tg rovicrj)e ENnotyDing SErvices as direct-to-y
Medicine provides information for consumers taliing health 9 P 9 ypIng

information and includes“&uide to Healthy Web Suriy’ at . ?r%gszg\irr bslizlrnegfs\/ﬂ:glgo[\;v ,rigozl.zine asserts thanew
their MedlinePlus sitéTéble 21.). ' y d

$1000 DNA test can tell how ydulive — and dié (Goetz,
2007.
I

The ethical, legal and social issues arising in this milieu

PERSONALIZED GENOMICS FOR certainly signify a brave new world well beyond the scope of

CONSUMERS this chapter. But what are the medical issues? Kohane and col-
Personalized genomics involving DNA polymorphism scalesguesKohane et al., 20Q6consider the situatiota threat
(e.g., seeWeber, 2009 is currently in a tumultuous gestationalo genomic medicirfe because the volume and complexity
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TaBLE 21.3 Selected Sites of Interest for Personal Genomics*
Site Services Offered Cost

Not-for-Profi t

www.MyDaughtersDNA.org “a forum for those searching for explanations and the help of Not applicable
the interested community of geneticists, patients, physicians,
scientists and family members”

Personal Genome Project “focuses on the practical issues of recruiting and informing Not applicable
WWW.pgen.us volunteers... a test bed for personalized medicine and new
ways of interfacing with the research subjects”

Commercial Businesses
23andMe Personal Genome Service  “personal insight into ancestry, genealogy, and inherited traits” Not available
www.23andme.com

Navigenics “a personalized genetic analysis that, combined with $2500
WWw.navigenics.com relevant health and wellness information, enables a far more
personalized health strategy for each individual”

deCODE genetics “Subscribers ... can take their genome and examine it in the $985 (Introductory,
www.decode.com context of the literature” promotional price)

“Information current as of November 16, 2007.

of genotypes and their statistical, phenotypic associations
undoubtedly lead to a plethora of incideritahbnormal find-  SUMMARY AND CONCLUSIONS

Ings that will be .pursue_d. at great cost but litte *?E‘Wf“he Major challenges exist in both educating and assisting consumers
patlgnt.s and their physicians. A pe\sgeqotype will bggome with HIS/HIR queries, assessing the sources and quality of the
an |nC|dentanmé iy analogc_)us to thmmde_ntaloma\mnlgs information they fid, and helping them decide how to act on it.

and Skandalakls, ZQQ%cogmzed by a previous generation QfQuch more work is needed on the theory and practice of health
physicians but unbelievably more cor_nplex._ Kohane and. “Riformation search and retrieval by consumers as health care sys-
leagues call for several key actions including the Creat'onte?%s become more patient-centric and consumers are expected
information systems fde.stimating and ex.pl_a.ining the risk% make informed choices and exert more control over the man-
associated with various incidental genormidifigs (Kohane ement of their personal health. Health care professionals need
etal, 2005. They gnwsmn_ec! such systems as being by m "become familiar with the challenges consumers face. Health
cal professiondls..in the clinic and at the bedsitiélowever, care systems will need to devise a mechanism for joint consumer-

it is likely that consumer versions will lead the way as patie Svider review of information. and decision support for the

“surf the web trying to unders_tand the implications of the,' development of personalized health care. Personal genomes are an
genotypes and manage their personal health accordi Yeme example of the challenges we all face.
Dr. Google has offe hours 24/7.
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