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BACKGROUND: Health care queries rank among the most frequent

topics of information-seeking activity initiated by users of commercial

search engines. The quality of information located through existing

search engine technology has received little attention, especially when

considering the widely varied knowledge levels of internet users.

OBJECTIVE: This study sought to create a benchmark technology

assessment of online health search trends and practices, with corre-

sponding evaluation of its applicability within the Federal Health

Architecture (FHA) plan for a nationwide, interoperable health informa-

tion infrastructure.

DESIGN: Exploratory technology assessment, analyzing focus group

participants’ views on barriers to effective health information search-

ing, using existing commercial search engine technologies and meth-

ods.

SETTING AND PARTICIPANTS: Focus group, national leaders in elec-

tronic health care (e-health).

RESULTS: A variety of web-based assessment tools are available for

consumers to be able to identify reliable health websites; however,

many may be too difficult for the layperson to use or understand.

Existing search technologies are increasingly powerful, although the

expanding volume of information on the internet suggests the need for

better mediated searching. Search engines provide consumers a means

for quickly bypassing information that appears too technical for their

individual knowledge level, and at times, searchers often overlook

critical information most relevant to their needs. Overall, existing

search technologies need to be more interactive, visible, and context-

driven, and supported by better technology assessment methodologies,

scalability of information, and enhanced access by underserved sub-

groups.

CONCLUSION: Future technology assessments are needed to provide

structure for interoperability of health information systems, especially

where consumers, providers, and payer systems intersect. State-of-the-

art search engine technologies are still not widely available to those who

can benefit most from them.
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T here is little doubt that seeking health information is one

of the most common reasons why consumers use the in-

ternet. Of Americans with internet access, 62% have used the

Web to obtain health or medical information, and about 6 mil-

lion Americans go online in search of health information on an

average day.1 The promise of the internet to empower consum-

ers and increase their ability to make intelligent health care

and lifestyle choices seems clear. The overall quality of infor-

mation on the Web, however, remains highly variable. Health

information on websites can range from personal testimonials,

to product-promotion sites, to sites containing evidence-based

health content. These sites may not be updated regularly. Most

studies in this area suggest that information on health web-

sites is often incomplete or outdated, and that some sites are

far better than others.2,3 In effect, a consumer’s online health

experience may be greatly influenced by the site from which

they obtain their information.

An added concern: when consumers do access health in-

formation on the Web via a search engine, most do not later

discuss the information with a health care provider.1 For many

health consumers, the internet may be the primary (or even

sole) source of health information. As a result, consumers of-

ten find and act upon health information of variable quality,

with little input from health professionals.

Search engines and directories play a central role in fa-

cilitating access to online health information. Eighty-one per-

cent of consumers seeking health information online do so

through a search.4 For many, search engines are the main

source of guidance for information that will be used to help

make decisions.5,6 The criteria used to identify and rank

health-related websites, likewise, vary among search engines,

and may be unknown or ignored by most consumers.7,8 Con-

tent factors as well as paid placements may also affect search

results. There is a growing need for more information about

how searches could be targeted more effectively to assist con-

sumers in accessing quality health information.

Online Search Within a National Health
Information Infrastructure

Although not contemplated at the initiation of this study, the

announcement of plans for a National Health Information In-

frastructure (NHII) created a new focus on health consumer

information. While not designed to address the NHII specifi-

cally, findings from this project thus take on an added dimen-

sion, given the consumer-centric focus within the NHII.9 A

posthoc review of focus group findings therefore examined, to

the extent possible, the implications within the context of the

evolving NHII plan.

Integrating Search Process and Search Outcomes

Exploratory studies to date have focused mostly on the quality

of the information found on websites. We sought to understand
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the broader environment of online search by incorporating

search technologies as well as information-seeking behaviors,

mindful that retrieval of information from the Web involves a

stepwise series of tasks, rather than an effortless review of

website material. Searching in this context encompasses in-

formation search decisions, search strategies, results compi-

lation, site selection, and site content review. This search

process model and related framework are outlined in Figure 1.

Research Objective

The ultimate goal and aim of this project was to define a re-

search and development agenda that can be implemented by a

cross-disciplinary group of stakeholders to improve consum-

ers’ ability to locate quality health information on the Web.

METHODS

Study Design

This was a descriptive study based on expert focus group par-

ticipation. Stakeholder meetings and postconference review

occurred throughout 2003 to 2004. The meetings were de-

signed for national leaders in e-health to clarify and define the

issues and challenges raised by online health search, with a

focus on how best to enable consumers to access quality online

health content reliably. The study was a part of a larger tech-

nical review of the effectiveness of web-based search technol-

ogies and strategies related to seeking consumer-friendly

health information on the internet. Volunteer focus groups

were chosen to collect data because they provided a means for

understanding the complex behaviors related to health infor-

mation seeking. They also allowed an exploration of the degree

of consensus among group representatives about the barriers

to effective health information search, and resulted in data

collection that was respectful of opinions from a diverse group

of stakeholders.

Sample

Sixty participants were recruited from among identified leaders

in web-based health care delivery and support, and were ran-

domly assigned to 1 of 2 focus groups. Inclusion criteria includ-

ed being in a management or senior technical position related to

delivery of web-based health information. Participants were

sent an invitational letter to attend a group session. The final

sample consisted of 53 participants in 1 of the 2 sessions.

Literature Search Methods

Literature responding to selected keywords related to search

engine use, e-health, and consumer health in the context of

quality, cost, and access to health care were identified using

the Cumulative Index of Nursing and Allied Health Literature,

MEDLINE, PubMed, Expanded Academic ASAP, Lexis-Nexis,

Proquest, Ingenta, and related databases in health care, infor-

mation science, and computer science. Issues were identified

that discussed how consumers can more readily find relevant

health information using web-based media and search tools.

Where initial searches revealed poor topic coverage, associated

reference lists, books, and media that were considered to in-

form the topic were included. The literature was then exam-

ined for common themes and concepts and was reported using

descriptive analysis. An initial 8-member panel examined

the content of literature on access to web-based information,

as well as the quality and usability of such information by

consumers.

A modified Delphi method (see Fig. 2) was used to help

structure information flow and promote feedback, which was

used to condense detailed comments and prioritize the issues

most relevant to web-based health care.10,11 This process

sought to create groups that would take advantage of expert

opinion, experience, and intuition, and allow full use of the lim-

ited information available, when full scientific documentation

was often lacking. Participants reviewed the literature provided

and answered a series of prioritizing questions, formulated as

hypotheses, and experts stated their estimates when they

thought these hypotheses would be fulfilled. Each round of

questioning was followed with the feedback on the preceding

round of replies, with the option to respond anonymously. The

experts were encouraged to revise their earlier answers in light

of the replies of other members of the group, converging toward

narrowed topic consensus. After several rounds, median scores

determined the final discussion topics. The results were used to

finalize a list of most important issues, present and future, re-

lated to searching for health information on the Web. From this

feedback, a focus group guide was developed and sent to par-

ticipants 3 weeks prior to the group meeting.

Two focus groups were held: 1 in San Francisco and 1 in

Washington, DC.

After informed consent and a discussion of focus group

ground rules, the facilitator used an interview agenda to elicit

responses and generate discussion. Group comments were

transcribed, and the facilitator recorded notes on whiteboards

and flip charts. The facilitator asked directed questions and

used appropriate open-ended prompts when needed to gener-

ate group discussion, validate key points, and to indicate

Consumer chooses a
search engine and types
in a search term.
Variables affecting
results:
• Search behavior
• Assessments of
   credibility

Search engine process
search and lists search
results.
Variables affecting
results:
• Type of search
   engine
• Search algorithm
• Ranking algorithm
• Paid listings 

Consumer chooses sites
from search results.
Variables affecting
results:
• Positioning of
   results
• Consumer quality
   evaluation
• Expert evaluation
   of quality              

Consumer reviews
website information.
Variables affecting
results:
• Actual
quality/accuracy of
information
• Relevance to
consumer needs
• Ability to
comprehend

1 2 3 4 5

Consumer has a health
question or issue, and
decides to seek
information online.
Variables affecting
results:
• Internet access
• Literacy
• language 

FIGURE 1. Incremental search process model.
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priorities. At the close of each group, the facilitator summa-

rized the main discussion points and solicited additions or

changes. The meeting ended when all participants agreed that

the key issues had been noted. Each group session lasted ap-

proximately 7 hours each.

Analysis

Participant feedback was analyzed to identify the most salient

beliefs from the focus group data and to understand facilita-

tion and barriers for implementing proposed guidelines. Feed-

back was grouped by theme within each topical construct. The

facilitator organized responses hierarchically by the level of

importance (high to low) based on the priorities and emphasis

given, and independently reviewed data categories. Study

leaders resolved any discrepancies and grouped results into

higher-level categories.

RESULTS

The basic issues reviewed within this study are summarized as

follows:

Issue 1: Are There Sufficient Tools Available
for Consumers to be Able to Identify
Reliable Websites?

Findings from this discussion suggest that a number of criteria

have been proposed as checklists for the consumer to use

when evaluating a website, but it is questionable whether they

would use such instruments in a Web environment, given the

tendency to scan and click key terms rather than carefully

read all content. The need for tools to enhance recognition of

quality websites was therefore deemed a high priority to facil-

itate consumer searches. Such tools may be implemented

by websites themselves, for example, through increasingly

Problem definition

Select panel members based on
expertise required

Prepare and distribute literature
and tasks

Analyze initial responses

Decide if consensus has been
reached

Develop final report

Prepare requested information
and analyze responses

FIGURE 2. Summary of the Delphi process.
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sophisticated coding to highlight quality content, and toward

consumers, to direct them more effectively to relevant, high-

quality information. In addition, as there are currently multi-

ple tools for evaluating the quality of websites, a coordinating

body will be necessary to standardize and validate the effec-

tiveness of these tools.

Implications for the NHII are that, across integrated and

connected systems, consumers will need gateways to filter in-

formation, increase its relevance, and provide expert assess-

ment regarding the validity of available sources. There will also

be a demand for more sophisticated models for providing use-

ful and relevant information to consumers via customized ap-

proaches. Such approaches could potentially be embedded in

search algorithms. Given the stated goal of standardization

and integration of systems under NHII, priorities relating to the

quality of websites could serve as the beginning of a national

research agenda on consumer health information.

Issue 2: Are Existing Search Technologies the Best
Way for Consumers to Search for Information?

There is clear consensus among e-health leaders that com-

mercial search engines are becoming increasingly important

as a tool for locating and organizing information from the vast

resources of the internet. The volume of information on the

Web, however, is so great that consumers may need different

types of mediators, such as search engines or librarians, to

help manage the volume of information. Consumers are often

unaware of the limitations of their search strategies, or are

averse to using either electronic or human search support sys-

tems. In a national framework specific to health care, it may

be possible to develop search technology that more effectively

steers consumers to quality results. While librarians may have

the skills needed to conduct better-mediated searches, there is

doubt as to whether they could fill such a role in most existing

information environments.

A number of participants suggested that more informa-

tion about search algorithms and quality factors identified in

the algorithms, specifically for health, would be of value. Un-

fortunately, there is little motivation or desire for search com-

panies to reveal such proprietary information at this time. A

national policy-making body, if formed, might possess the

clout to negotiate with commercial providers in order to yield

more health care-friendly searches.

Within the NHII agenda, an emerging group of new tech-

nologies could be used to link the electronic health record

(EHR) to provider-specific sources, or the broader Web, and

mark quality content or assist search engines in learning as

they search. Search engine providers are also developing

technology to search for semantic–neutral synonyms, which

may enhance health searches conducted by laypersons.

These technologies may ultimately be more effective than re-

quiring consumers to either apply filters or modify their search

strategies.

Nationally, there is consensus that with projected near-

term advances in search engine technology, it may be possible

to identify quality proxies that could improve page rankings of

quality websites. Search engines could, for example, give high-

er ranking to official sites maintained or approved by Health

and Human Services for diseases, or piggyback onto credibility

assessments provided by groups such as Healthfinder.gov.

Most search technologies have yet to be tested and evaluated.

Ultimately, adoption of technological solutions depends on the

ability of the health services research community to validate

the correlation between proxies and quality content. The Office

of National Coordinator of Health Information Technology

might serve to facilitate additional research needed to assess

the effect of such technology, differences in search engines,

and the relationship of search results with consumer needs

and actions.

Issue 3: Independent of the Search Process,
Do Most Consumers Possess Enough Knowledge
to Understand What They Find?

There was consensus that a national lead, possibly in the De-

partment of Health and Human Services, will have to be des-

ignated for health search literacy. The lead organization

should collaborate with other agencies and national organiza-

tions on a leadership summit for health search literacy. The

summit could leverage interest on chronic disease and the

need for consumer information on managing chronic health.

Interested entities include the office surgeon general, The U.S.

Office of Disease Prevention and Health Promotion (ODPHP),

the Centers for Medicare and Medicaid Services), the National

Institutes of Health, and the other health organizations.

Funding sources, including foundations and the U.S. De-

partment of Health and Human Services, will likewise need to

establish a comprehensive, long-term research agenda for in-

ternet health information. The ODPHP has already established

goals for health communication that can drive much of the

agenda. The California Health Care Foundation has also iden-

tified a number of recommendations for improving internet-

based health information that can be incorporated into the

agenda. Development of methodologies to test the effect of on-

line information on consumer action is a needed first step. The

methods should be statistically valid for nationwide and global

comparisons, as well as for specific segments of the popula-

tion. We may also need to develop and use new technology to

conduct research on search behavior, for example. What out-

come measures are appropriate for health information imple-

mentation?

Under an NHII, the implications are that a planned EHR

infrastructure could be linked to specified resources already

maintained by education organizations, provider groups, and

health services researchers. For people with disabilities, for

example, tools and approaches based on consumer segment

research, tools and approaches for persons with special needs

can be built and integrated. High-priority consumer segments

may include the disabled, low-literacy, and non-English-

speaking groups. The integrated EHR, as described in the

most recent NHII, may be able to take advantage of existing

resources by supporting human-mediated searches, incorpo-

rating reading-level rankings as a quality factor in website

evaluations, and identifying Web design factors that enable

users to access the site.

The power of a shared provider-consumer EHR implies

that provider organizations should also be used to educate

provider members on the value of offering ‘‘information ther-

apy’’12 and provide them with tools to assist and steer con-

sumers to high-quality sites. These groups could potentially

also provide education for physicians on how to work with pa-

tients on internet searching, perhaps using search education

brochures and training Web pages. Health organizations will

JGIM 137Lorence and Greenberg, The State of Online Health Search



also need to educate health website developers on how to make

information findable and how to meet the content level of their

intended users. For example, health websites may be able to

tailor their reading level and navigation features to promote

access. There will be a need for education organizations, in

collaboration with health organizations, to develop school-

based or publicly available health search curricula for those

who would be amenable to such training, for example, par-

ents/grandparents who are not internet savvy. For younger

consumers and frequent searchers, educational components

can be embedded in the search itself through pop-up clarifiers

or questions.

Issue 4: What Can Be Done to Improve Existing
Search Technologies?

There is general consensus among e-health leaders that tech-

nology companies should continue to develop interactive fea-

tures on search engines and sites to customize and personalize

health searches. These could be visible to consumers (such as

creating a demographic profile) or invisible, through search

engines that learn consumer preferences for types of websites.

Search engines could also offer a pop-up query to clarify the

intent of the searcher. The technology would have to be com-

patible with acceptable standards for ensuring the privacy of

consumers. Recognizing that commercial search providers

may be hesitant to incorporate such changes, it was believed

that interactive features could be implemented through tech-

nology innovations adopted by the search engines themselves,

or through the development of marker technology embedded in

health websites.

The potential exists to establish compatibility of the NHII

and the EHR, which would enable search engines to mediate

selected health queries by offering additional relevant informa-

tion. For example, search engines could offer relevant links for

general health searches, such as the Food and Drug Adminis-

tration website, for EHRs that contain certain drug names.

Another issue related to both Web information and linked

patient records is timeliness. A centralized coordination of

technology will be needed to indicate when information super-

sedes previous information. The replacement function will up-

date information in search listings and archive outdated

sources. Also, development of technological markers or indi-

cators across web-linked records will be needed to capture the

accuracy and comprehensiveness of health websites as per-

formance elements that would enhance a site ranking. Accred-

itation may be one such quality indicator. There was an

identified need for search engines to collaborate with health

quality experts to identify validated quality proxies to embed in

search algorithms. This would increase search return ran-

kings of higher-rated health websites. Expert raters might in-

clude medical specialty societies, accrediting bodies, and the

federal government. Ratings would ultimately enhance the

rankings of higher rated sites.

Data fusion programs currently used in other industries

could be used to filter health information according to different

measures of quality for dissemination to consumers, again ei-

ther linked to their EHR or prompted by the patient record

content. Search engines could also develop health push tech-

nology like Amazon.com to direct consumers to information

they say they need, but also update and customize delivered

content based on what they actually view and buy. For exam-

ple, development of a function to clarify and enhance queries

(e.g., people who search for xx also often search for xyz). Ulti-

mately, personalized searches can be readily developed by

building in the capacity for search engines to remember cus-

tomer search strategies and what they are looking for, com-

patible with appropriate privacy protections.

Issue 5: What are the Most Pressing Research
Needs or Unanswered Questions Related to
Online Health?

Findings from this analysis suggest that there is a great var-

iation in the ways in which consumers seek information via the

internet, and in how successful they are in searching for health

information. As there is significant consumer-level variation in

how searches for health information are performed, search al-

gorithms that support variation and still return expected re-

sults will be necessary. The literature suggests a need for

strategies to support consumers who are looking for informa-

tion, particularly those who are not familiar with the internet

or for whom language or literacy is a concern.

As the consumer-centric NHII takes shape, additional re-

search will be urgently needed on the information needs of

different consumer segments and strategies to educate and

improve the results of their health searches. Further, given the

wide discrepancy in how consumers and experts evaluate the

credibility of websites and problems with the completeness

and accuracy of website content, additional research will be

needed to validate efficiently the quality of websites and com-

municate this information to consumers. Stakeholder groups

recommended a number of key research topics that would help

to illuminate consumer behavior. This information would drive

content management and site construction techniques and

technologies in health websites, search engines, and educa-

tional approaches that could improve the results for consum-

ers. We summarize here research priorities that are consistent

with the likely NHII needs, including:

� Consumer segmentation research to identify search needs

and capabilities of demographically different types of

searchers, and searchers with differing health needs. Such

segmentation has been shown to drive education and out-

reach initiatives for targeted subgroups.

� Research related to how consumers use health terms and

the impact of using specific terminology. How do people

search for health topics? How does the search term and

search starting point influence the end results? How do se-

mantics influence search behaviors and results?

� Identification of specific contents that information consum-

ers are actually reading and responding to on a website. Al-

so, developments of strategies to better understand what

consumers really want from health information, and which

elements of information drive behavior change. This will

help identify markers to guide consumers and search en-

gine information retrieval.

� Examination of how people define a successful search ex-

perience. How is success defined both for the search process

itself, and for retrieval of content? Research could be de-

signed to better understand the cognitive processing that

goes into a health search and to correlate satisfaction with

the quality of search results.
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� Examination of stepwise processes within the search strat-

egy. For example, searches starting at a health plan site

might take a very different course than those beginning with

a search site like Google. This information will help prioritize

outreach to different types of search developers and design

support systems to facilitate consumer searches using in-

formation from the EHR.

� Evaluation of differences between U.S. and international in-

formation seeking, particularly in terms of how different

groups search and how they assess the credibility of health

information on the Web. This is critical to an ethnically and

racially neutral patient information resource and enhances

the likelihood that patients will embrace their role as in-

formed consumers.

� Initiation of more in-depth research on content factors in-

fluencing physicians’ perceptions of web-based information

quality, its relation to the EHR, the effect of physician rec-

ommendations to patients about using the Web, physician

responses to patient queries about internet information,

and facilitation of shared decision making.

Study Limitations

Alhough not contemplated at the initiation of this study, the

announcement of plans for a NHII created a new focus on

health consumer information. As outlined in the strategic

plan, the goals of the NHII are to promote a more effective

marketplace, create greater competition, and provide in-

creased choice for consumers through wider availability of

health information. The initiative makes clear the importance

of consumer involvement in health care, as well as the need for

expanded deployment of time-critical and integrated informa-

tion, improved patient-provider interactions, public health,

and national security.10 The need becomes obvious, then, for

expanded efforts to support better-informed consumers and

shared decision-making environments. This study was not de-

signed to address the NHII specifically, however, the findings

take on added significance given the consumer-centric focus

within the NHII. Although it is not ideal methodologically, a

posthoc review of the focus group findings was used to include

the evolving NHII plan.

There have been many cases in which the Delphi method

has produced poor results. Some attribute this to poor appli-

cation of the method and not to the weaknesses of the method

itself. In areas such as science and technology, forecasting the

degree of uncertainty is sometimes so great that exact and al-

ways correct predictions may be impossible. As a result, a high

degree of error is to be expected. Another potential weakness of

the Delphi method is that future developments are not always

predicted correctly by iterative consensus of experts, but in-

stead by unconventional thinking of amateur outsiders.

One of the initial problems found in applying Delphi tech-

niques was its inability to make complex forecasts with mul-

tiple factors. Potential future outcomes were usually

considered as if they had no effect on each other. Later on,

several extensions to the Delphi method were developed to ad-

dress this problem, such as cross-impact analysis, which

takes into consideration the possibility that the occurrence

of 1 event may change probabilities of other events covered in

the survey. Overall, there is a clear need for more precise

measures of e-health.

CONCLUSION

There is tremendous interest in online health information,

from consumers, information providers, search engine scien-

tists, and a range of other stakeholders, including participants

is the design and implementation of the NHII. There is consid-

erable opportunity to improve the online health experience for

many consumers, to achieve consensus on quality criteria and

methods, and for consumers to take a more active role in en-

hancing their own health experiences. The purpose of future

national stakeholder summits, and ongoing stakeholder meet-

ings, will be to craft a specific strategy for achieving these goals

in an expected consumer-centric, shared decision-making

environment.
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