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ABSTRACT

In this position paper, we report the findings of interviews
with four medical doctors regarding the use of internet
search by doctors and patients in support of the treatment
process; we particularly focus on opportunities for collabo-
ration between doctors and patients in clinical information
retrieval scenarios.
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INTRODUCTION

In this workshop position paper, our goal is to identify a
particular user group/scenario which may benefit from col-
laborative search technologies, and to identify important
design considerations specific to this scenario. Specifically,
we focus on the use of search technologies by doctors and
patients in preparation for, during, and as follow-up to clin-
ical appointments.

Related Work

The intersection of healthcare and information retrieval is a
topic that is beginning to receive attention from several
perspectives. For example, Wilcox et al. have explored the
appropriateness of Web content as a source of patient-
friendly explanations for electronic medical record content
[10], White and Horvitz have described how search engine
logs reveal trends toward cyberchondria [9], and Schwarz
and Morris developed visualizations to enable end-users to
better assess the credibility of search results for critical
topics such as healthcare [8].

The use of social search technologies in health scenarios is
an active area of research; for instance, Paul and Dredze
have examined how social media such as Twitter can be
mined to reveal health trends [4]. Rather than social search,
however, we focus specifically on collaborative search [3],
in which participants actively work together to investigate a
shared information need. A survey by Morris [2] found that
family members researching a loved one’s medical condi-
tion was a common motivation for engaging in collabora-
tive Web search. Hertzum [1] and Reddy et al. [6, 7] have
explored collaborative information practices in several
healthcare scenarios; in this paper, we focus specifically on
the current and potential collaborative search opportunities
between patients and physicians surrounding clinical office
visits.
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Interviews

To begin to understand current clinical Web search practic-
es and potential opportunities for technology enhance-
ments, we conducted interviews with four medical doctors
in the Seattle metropolitan area in December 2009. Two of
the doctors were hospitalists, the third specialized in inter-
nal medicine in a group practice, and the fourth was a fami-
ly physician with a solo practice.

Interviews took place in person and lasted approximately
one hour. Questions covered the nature of the doctors’ and
their patients’ use of search technologies before, during,
and after patient visits. Additional questions probed the
doctors’ perceptions of benefits, challenges, and desires
surrounding the clinical search experience.

CURRENT CLINICAL SEARCH PRACTICES

Search behaviors described by our interviewees fell into
three main categories — actions taken before, during, and
after a doctor’s appointment. Note that for brevity we use
the term “appointment” to refer to any encounter between
the patient and doctor, such as an outpatient office visit or a
visit to the Emergency Room.

Before the Appointment

A patient searching the Web before a clinical visit was a
relatively common phenomenon reported by all of our in-
terviewees. The doctors in private practice reported that
typically a couple of patients per day discussed the findings
of a health-related Web search during their visit. The hospi-
talists reported encountering Emergency Room patients
who discussed prior Web search findings a few times a
week.

The doctors noted that patients who conducted pre-
appointment Web searches tended to be younger and more
affluent than those who did not. Patients with chronic, ra-
ther than acute, conditions were more likely to have en-
gaged in prior Web research; one doctor estimated that be-
tween 1/3 and 2/3 of his patients with chronic health condi-
tions had done pre-visit searches.

Patients typically communicated their search findings either
verbally or by bringing printed copies of relevant Web pag-
es. The doctors estimated that they encountered a patient
bringing printed Web pages about once per week. Exam-
ples of printouts brought to appointments include printing
news articles describing medical conditions patients
thought they should be tested for and printing pages from



pharmaceutical companies’ websites describing medica-
tions patients wanted to try. None of the doctors reported
encountering patients using devices such as mobile phones,
tablets, or laptops to share a live Web page.

During the Appointment

Patients

The doctors in private practice did not encounter patients
conducting searches during appointments. However, the
hospitalists reported patient use of search technology dur-
ing hospital visits.

Searching while in the Emergency Room was rare, alt-
hough one doctor reported that family members accompa-
nying patients in the ER sometimes conducted searches; for
example, he recalled an instance when a family member
waiting with a stroke victim used a laptop to research
whether the hospital and doctors had special certifications
for dealing with strokes.

The hospitalists estimated that as many as 20% of the pa-
tients admitted to the hospital had laptops with them and
searched for information online during their stay (both hos-
pitalists worked at hospitals that had free hospital-wide
wireless internet connections available to patients). Com-
mon topics for in-hospital searches include information
about the diagnosed condition and information about drugs
prescribed as treatments, such as about potential interac-
tions between newly prescribed drugs and other medica-
tions the patient may be taking.

Doctors

The hospitalists we interviewed noted that they carry lap-
tops with them while doing rounds, but only rarely have
used them to conduct searches in a patient’s presence; ra-
ther, they mostly use the laptops for personal reference or
to share medical images (such as X-ray images) with a pa-
tient.

Both private practice doctors, however, indicated that con-
ducting a search during an appointment was not uncommon
for them; the family physician used a laptop to conduct
searches during appointments about once per day, while the
internist used PCs installed in exam rooms to conduct
searches about once a week. The doctors indicated using
their computers to search over both specialized medical
databases as well as the general Web.

Specialized Searches: Subscription services such as Up-
ToDate [www.uptodate.com] and free services such as E-
medicine [www.e-medicine.com] were searched to access
research literature and diagnostic information on less famil-
iar patient conditions, and to access patient-friendly de-
scriptions of such conditions, which the doctors then print-
ed and gave to patients to take home with them. The doc-
tors also searched the websites of other hospitals and medi-
cal facilities in the region to obtain contact info and trans-
portation directions for specialists whom they were refer-
ring their patients to, and then printed this information so
that patients could take it home.

General Web Searches: The doctors also described several
scenarios in which they used general-purpose search en-
gines (usually Google) during a patient appointment. These
searches were of several types: researching a condition or
treatment, explaining a condition or treatment, persuasion,
and social.

Researching a Condition or Treatment: The doctors de-
scribed several scenarios in which they used Web search
while in the room with a patient in order to research a
treatment or condition. For example, many patients attempt
to treat themselves with “natural” or “alternative” products
that the doctors were not familiar with — the doctors used
Web search to learn about what ingredients were in these
products and whether they were safe for patients to contin-
ue using. One doctor mentioned that Google’s Image
Search feature was useful in diagnosing rashes — she would
search for the names of several different rash types and
compare the images to the patient’s rash. She noted that
this method was preferable to using a reference book since
the reference books typically contained only a couple of
pictures of each rash, whereas the Web search returned a
much larger sample set that would better account for varia-
tions she might see.

Explaining a Condition or Treatment: The doctors also
described conducting searches to find materials to show
patients in order to clarify or explain a diagnosis. For ex-
ample, one doctor mentioned that he used Google Image
Search to find diagrams of knee anatomy in order to better
explain to a patient the nature of a certain knee injury. An-
other doctor described searching for YouTube videos in
order to show a patient how to perform the “Epley’s Ma-
neuver”; she noted that although her official medical refer-
ence books contained diagrams of the maneuver, the online
videos were easier for patients to understand.

Persuasion: The doctors also described scenarios in which
they conducted searches with patients in order to persuade
a patient that a particular diagnosis or treatment was appro-
priate, in a sense using the search to provide a “second
opinion.” For instance, when one of the doctors told a pa-
tient with the HIN1 flu that no medication was necessary,
the patient demanded the medicine TamiFlu since she had
heard it mentioned on a news report, so the doctor used the
CDC website to show the patient that the official govern-
ment recommendation was that most people not be given
this medication. Another doctor described trying to per-
suade patients to quit smoking by showing them Web pages
that calculated statistics such as their “lung age.”

Social: The family physician mentioned that he also con-
ducted searches with patients about topics other than their
immediate medical issues, as part of his “treat the whole
patient” philosophy. For example, if a patient was unem-
ployed, he might search online for relevant volunteer work
opportunities and share them with the patient. One of the
hospitalists mentioned that he will search for online support
groups for particular illnesses and share these with patients.



After the Appointment

Doctors mentioned using search, typically over proprietary
systems such as UpToDate, E-Medicine, or PubMed, to
learn more about unusual symptoms or diagnoses. The fam-
ily physician in a solo practice mentioned that he also uses
a feature of the eClinicalWorks EMR (Electronic Medical
Record) system that enables all of the physicians who use
that EMR software to communicate with each other, in a
manner similar to an electronic bulletin board. He de-
scribed using this feature on particularly tricky cases, in
order to see if other doctors had ideas about appropriate
diagnoses or treatments — as a solo practitioner, he particu-
larly valued the opportunity this software offered him to
ask questions of other doctors virtually.

Doctors described giving patients “homework™ or “pre-
scriptions” for Web sites to read and Web searches to con-
duct after appointments. The main purposes of after-the-
appointment Web use was for either additional patient edu-
cation or for self-monitoring.

Patient Education: One doctor mentioned that about once
a day she recommends a patient do additional reading after
a visit, and uses her prescription pad to write down the
URLs of trusted websites followed by the names of the
links the patient should click or the words that the patients
should enter into the search box on that trusted site (e.g., go
to “cdc.gov” and type “HIN1” in the search box).

Self-Monitoring: One doctor mentioned that he often rec-
ommends specific Web sites that might help patients
achieve their health goals, such as to have patients with
special dietary concerns use the site “Fit Day,” which is a
free site that helps them track what they have eaten. An-
other doctor described how for non-urgent conditions with
symptom-based (rather than test-based) diagnoses, such as
Parkinson’s Disease, she would refer them to Web pages
with lists of symptoms so that the patients could track
which symptoms they did and did not experience when
trying new medications or therapies.

CLINICAL COLLABORATIVE SEARCH

The aforementioned uses of Web search by patients and
doctors before, during, and after appointments suggest op-
portunities for designing technologies to better support
multi-party clinical Web searches. When designing such
technologies, in addition to considering the use scenarios
described above, it may also be beneficial to reflect on the
strengths and weaknesses of these status quo clinical search
strategies; the remainder of this section reports on doctors’
impressions of the current benefits and challenges of clini-
cal Web search.

Benefits

Three main benefits of clinical Web search emerged in our
discussions with physicians: convenient and diverse infor-
mation access, patient reassurance, and self-care support.

Convenient and Diverse Access: Doctors found that using
Web search rather than reference books to gather infor-
mation and answer questions during patient visits was ad-
vantageous because of the breadth of information available

— using a laptop enabled access to many types of diagnostic
sources, whereas finding the correct reference book often
required leaving the exam room, and the internet often con-
tained more examples than books. For example, one doctor
noted that Google Image Search turned up hundreds of ex-
amples of a particular type of rash whereas her reference
book contained only two, and that viewing more examples
helped give her a better impression of the types of varia-
tions that she might look for.

Patient Reassurance: Doctors felt that, when guided to
approved sites, patients could receive important reassur-
ance from the Web, such as by viewing pages during office
visits that echoed doctors’ suggestions (providing a virtual
second opinion) or by viewing pages after an office visit
that the doctor “prescribed” for follow-up education.

Self-Care Support: Doctors described the beneficial use of
vetted websites for patient self-care post-exam, such as for
dietary tracking or symptom monitoring. They also noted
that occasionally pre-appointment research by patients re-
sulted in improved medical outcomes, such as by suggest-
ing diagnosis or treatment options that the doctor had not
considered (although they noted that this was an atypical
occurrence).

Challenges

Although clinical Web search offers benefits, our inter-
viewees identified several problems with the status quo use
of search by doctors and patients. These challenges include
anxiety, fixation, credibility, perceptions, integration, and
follow-up.

Anxiety: All of the physicians we interviewed noted that
pre-appointment searches often increased patients’ anxiety,
generally without cause, due to phenomena such as cyber-
chondria [9] in which search results for medical symptoms
tend to disproportionately return serious but unlikely diag-
noses. For instance, one doctor described a case where a
patient experiencing tingling in the extremities, which can
signify a number of relatively benign conditions, became
convinced after conducting a Web search on that symptom
that it might be due to HIV infection.

Fixation: In addition to increasing patient anxiety, searches
conducted as preparation for an appointment can also cause
what one doctor described as “fixation” on an inappropriate
diagnosis or treatment. This creates physician frustration by
requiring them to devote a great deal of time to explaining
why the information the patient found is irrelevant, and to
dissuading patients from following improper courses of
treatment.

Credibility: Doctors were concerned with the quality of
health information available online, which is why they al-
ways gave patients specific suggestions of sites to view or
even provided hard-copy printouts of information. Howev-
er, even doctors themselves have uncertainties about identi-
fying credible health sites. For example, one doctor men-
tioned a list of sites she recommended as patient resources,
but then also noted that she thought other doctors in her



practice preferred different sites, and that it seemed as if
each doctor had their own “ad hoc” list and that each was
probably unaware of some potentially valuable sites. An-
other doctor mentioned that he cautions patients to only
view “reputable” sites, but that he has trouble giving them
an operational definition of how to determine which sites
meet this standard.

Perceptions: Although physicians found it useful to con-
sult external sources, such as the Web, when they were
unsure of something, they were concerned that patients
sometimes viewed their use of reference materials (even
traditional ones) as a sign of deficient expertise. For exam-
ple, one physician reported that after she consulted a refer-
ence book during a patient appointment, the patient
switched her care to a colleague because she did not feel
the original doctor was confident enough. Such concerns
may prevent doctors from utilizing search resources during
patient appointments.

Integration: Doctors sometimes had to repeat the same
searches many times in order to target a variety of proprie-
tary and general-purpose systems, such as issuing the same
search to UpToDate, PubMed, and Google. In addition to a
lack of integration of search targets, another opportunity for
a more cohesive search experience lies in electronic medi-
cal records (EMRs), which are being increasingly adopted
by medical providers. These EMRs remain completely sep-
arate from the Web search experience; however, personal-
izing medical searches based on information contained in
EMRs could be a valuable way to improve result relevance,
though this could bring up additional challenges relating to
the security of patient records.

Follow-Up: Several doctors described the practice of “pre-
scribing” websites and searches to patients to promote edu-
cation, reassurance, and self-care. However, the doctors
also mentioned that they unfortunately had no way of
knowing whether patients viewed or used the suggested
sites.

DESIGN CONSIDERATIONS

Based on our interviewees’ reports of how they and their
patients use search before, during, and after appointments
and on what they see as the benefits and challenges of these
clinical search incidents, we propose several design rec-
ommendations for the design of collaborative clinical
search technologies. The four key design considerations we
have identified are the need to support diversity in searcher
roles, information sources, search phases, and hardware.

Supporting Distinct Roles

Supporting distinct roles for the doctor and patient will be
crucial for the success of any collaborative clinical search
system. Pickens et al. [5] first proposed distinct user roles
in collaborative search; here, we identify how roles can be
employed specifically for clinical scenarios.

For example, queries issued by doctors might retrieve re-
sults from a larger set of sources than patients’ queries
(such as proprietary systems owned by their institution).
Even over an information source available to both doctors

and patients, such as the general Web, results provided to
doctors and to patients might differ such that articles with
more advanced terminology are shown only to doctors (or
perhaps such technology can be automatically simplified
for patient consumption [10]). Patients’ results for a given
query might also be customized based on their medical
history, such as through integration with data from their
EMR. Doctors may be able to mark certain sites or pages as
credible or not credible (or such ratings may occur implicit-
ly, based on one or more doctors’ clickthrough and brows-
ing patterns [8]).

Privacy is also a consideration in such a system, and the
ability for patients to choose what subset of their search
activity to reveal to the doctor (and vice-versa) may be im-
portant.

In addition to providing roles for the doctor and her patient,
a collaborative clinical search system might also benefit
from offering roles for a patient’s family members or for
additional doctors beyond the primary physician (such as
consulting specialists).

Supporting Multiple Sources

Doctors identified a number of information sources that
may be valuable to integrate into a single clinical search
system. These sources include general-purpose Web search
engines, multimedia searches, vertical searches on trusted
health sites, and searches of proprietary and/or subscription
medical information services. Developing algorithms to
intelligently create result sets from queries federated to
these disparate sources is an interesting area for innovation.

Supporting Search Stages

Our interviewees identified three main stages of clinical
search — before, during, and after an appointment. System
designers have an opportunity to provide a more fluid and
integrated experience across these three stages. For exam-
ple, it might be beneficial for a doctor to be able to view a
summary of the patients’ health-related queries before an
appointment begins, or to view the live versions of the rel-
evant Web pages a patient uncovered (rather than the pa-
tients’ verbal recollections of what was on those pages, or
outdated static printouts).

The after-appointment experience can also be enhanced.
Doctors currently print out information sheets for patients
to take home or write URLSs and search terms on a prescrip-
tion pad, but they could instead use a collaborative search
system to make send live links and pages to their patients.
Such a system could also provide an audit trail that enables
the doctor to see whether a patient has actually accessed
recommended educational and self-care sites (and perhaps
also audit the time a doctor spends interacting with a pa-
tient on search for billing purposes).

Supporting Diverse Hardware

Doctors and patients use a variety of technologies to con-
duct searches, including PCs, laptops, and mobile phones
(and perhaps specialized exam-room displays [10]). Suc-
cessful clinical collaborative search tools will need to store
data securely in the cloud to enable cross-device access, as



well as providing device-appropriate user interface adapta-
tions.

CONCLUSION

In this paper we reported the findings of interviews with
four medical doctors regarding how they and their patients
use search in support of clinical encounters. Because the
doctor and patient share the goal of diagnosing and treating
the patient’s health issues, we consider these practices to be
a form of collaborative search [3], albeit one that is not
well-supported by current technologies. Based on doctors’
descriptions of status quo clinical search practices and their
benefits and drawbacks, we identified design guidelines for
successful clinical collaborative search systems. We hope
to discuss these ideas with other participants at the CIKM
Collaborative Information Retrieval Workshop.
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