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Health sciences libraries have considerable potential as resources for
both formal continuing professional education, as well as the
informal continuing education that results from the professional's
efforts to solve problems in daily practice. While there is a growing
interest in making the resources of health sciences libraries more
accessible to practitioners on a routine, day-to-day basis, there also
needs to be more awareness of how, when, where, and why
professionals look for information in the context of practical
problems. This paper reviews recent research that identifies the
context in which physicians seek information and advice from
external sources, the information sources that physicians access, and
the factors that influence which particular sources are sought. The
results indicate that physicians vary in their information needs,
preferences, motivations, and strategies for seeking information. This
diversity suggests that health sciences libraries, in their efforts to be
more accessible, should consider "market research" to determine the
needs, preferences, and use patterns of the library's targeted users.
Libraries may also benefit from exploring alternative methods of
improving access to their resources.

While continuing education (CE) for health profes-
sionals has a number of purposes, a central one is the
effort to keep practitioners up-to-date on the explod-
ing growth in knowledge about disease processes,
diagnoses, and treatments. CE is typically viewed in
terms of formal programs centered around particular
topics and targeted at particular audiences. The pro-
totypic CE course, in which a series of experts lecture
an audience of practitioners, is still very much the
norm, although new and innovative formats are com-
mon. There remains, however, some question about
the effectiveness of the prototypic CE course. Formal
CE is often criticized by participants as being too
academic and irrelevant to the daily practices of many
practitioners. In addition, there is limited evidence
that changes are made in the professional's practice
as a result of attendance at such CE courses [1].
Considerable CE also takes place on an informal

basis as practitioners attempt to solve problems in
daily practice and seek information and assistance

from various sources when their knowledge bases
prove inadequate. Recent research in cognitive psy-
chology and cognitive anthropology has emphasized
the importance of practical as opposed to abstract
knowledge in relation to skilled performance [2-3].
Of special relevance to the present discussion is the
finding that skill depends not on the possession of
abstract knowledge about a domain, but on the pos-
session of quite specific procedures for behaving in
particular problem situations. Often, this "applied
knowledge" is largely unconscious and has been ac-
quired not through formal education, but through
extensive experience with practical problems and tasks
in the profession. Another significant finding is that
skilled cognition and performance is extensively "sit-
uated," that is, how an individual understands a prob-
lem and then responds to it depends greatly on the
situation or context in which it occurs.
Schon provided a rich description of how this prac-

tical knowledge is acquired and applied in the context
of problems confronted in everyday practice [4]. In a
case study of training and practice in psychotherapy,
he described how a psychiatry resident learns the
practical knowledge needed for effective therapy. The
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resident learns not through didactic classroom ex-
periences, but through interaction with a patient,
guided by the supervising therapist who leads the
resident in reflecting on what the resident knows and
how the resident interprets and understands the pa-
tient and the patient's problem and description of
events. The education that takes place is situated in
a problem with a rich context of background knowl-
edge and history, and focuses on knowledge and skills
that are directly applicable to the problem at hand.
Relevance and practicality are central.

CE is typically viewed in terms offormal programs
centered around particular topics and targeted at
particular audiences. The prototypic CE course, in
which a series of experts lecture an audience of
practitioners, is still very much the norm, although
new and innovative formats are common.

From these findings, a case can be made that in-
formal CE may have greater potential than formal CE
for changing physician practice because it is more
problem-oriented, and therefore more practical and
applied. The importance of such learning in practice
is echoed by Cervero, who claimed that a model of
learning from practice should be the centerpiece of
any system of CE for a professional [5].
Given indications of the importance of knowledge

gained in practice, this paper will focus on informal
CE, the learning that takes place in the context of
practitioners confronting and attempting to resolve
problems in day-to-day practice. Health sciences li-
braries have considerable potential for an important
role in both formal and informal CE, but much of
this potential, particularly regarding informal CE, has
not yet been realized. Perhaps the major opportunity
for health sciences libraries to participate in informal
CE is in the information-seeking component. Such
information is sought for a specific purpose and may
be incorporated into the physicians' practice behav-
iors much more rapidly than the information fed to
them in an abstract form outside of the practical ap-
plication of medicine. By exploring some character-
istics of informal CE, particularly the dynamics of
information and advice seeking, the niche that health
sciences libraries can fill in this form of learning can
be better defined.

Physicians certainly constitute one of the larger
target clienteles of health sciences libraries, but it is
also important to be able to generalize the principles
characterizing physician information seeking to oth-
er health professions.

This examination of information seeking in infor-
mal CE centers around two basic questions:

* What is the context in which physicians seek additional
information? This is essentially a question of motiva-
tion or purpose. The reasons for seeking information
may be quite specific or quite general. The purpose
of the information seeking, along with the specific
problem, will determine the kind of information the
physician is likely to need.
* What sources of information will physicians access and
find more or less useful? Integral to this question is the
issue of factors that influence information seeking.

Health sciences libraries have considerable potential
for an important role in both formal and informal
CE, but much of this potential, particularly re-
garding informal CE, has not yet been realized.

THE CONTEXT OF INFORMATION
SEEKING

Studies of the reasons why physicians attend formal
CE courses have identified a number of motivational
dimensions; these include maintaining and improv-
ing professional competence and service to patients,
understanding one's professional role, interacting
with colleagues, enhancing personal and professional
position, gaining a respite from practice, and concern
about legal issues [6-7]. These reasons are fairly gen-
eral and abstract and thus may fit well with the nature
of the information provided in formal CE formats.

Considerably less attention has been given, how-
ever, to the context in which physicians seek sup-
plemental information in practical, day-to-day prob-
lems. In a study using a critical incident technique,
Moore-West found that the reasons given in these
more specific problem situations were also fairly di-
verse [8]. Solving patient care problems was, by far,
the most common reason, but others included general
care information, patient education, curiosity, and re-
search purposes. Within this overall ranking of im-
portance, it was found that (in comparison with phy-
sicians in government, university, or urban settings)
physicians in rural settings more often sought help
for patient care questions and less often asked ques-
tions out of curiosity or for research purposes.
Perhaps not surprisingly, there is also evidence that

physicians are more likely to seek informational as-
sistance when the problem is unfamiliar rather than
for those they have experienced previously [9]. In this
study, it was striking that general experience (such
as number of years in practice and patient load) did
not influence the physician's perceived need for sup-
plemental information. In order to be beneficial, ex-
perience had to be related closely to the specific prob-
lem under consideration. This finding is consistent
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with the situated or context-dependent nature of
skilled cognition as emphasized in studies in cogni-
tive psychology. As in Schon's example of the psy-
chiatry resident, the knowledge gained was related
closely to the problem in which it was encountered;
this may help explain why general experience might
have so little relevance when performance in partic-
ular problems is studied.

There is evidence that physicians are more likely
to seek informational assistance when the problem
is unfamiliar rather than for those they have ex-
perienced previously.

Although little empirical research exists regarding
the context of information seeking in practical set-
tings, this issue can also be examined from a more
conceptual level (Figure 1). Research on physicians'
clinical reasoning processes, usually in the context of
diagnosis, indicates that physicians are adept at gen-
erating initial, tentative explanations (or hypotheses)
for a given case [10-12]. They do this with sparse
initial information about the patient and without the
aid of any external assistance. These initial hypoth-
eses are evaluated on the basis of how well they "fit"
the situation, that is, how well they account for what
is known and unknown. This evaluation guides the
gathering of subsequent information from the patient
through the history, physical examination, and lab-
oratory investigations, as well as through references
to external information sources, such as colleagues
and medical literature. The information obtained feeds
back into the set of hypotheses, leading to possible
revisions, the generation of new alternatives, and the
elimination of old ones. Ultimately, a hypothesis is
accepted when a criterion level accounting for the
patient's problem is reached. Actions are then se-
lected on the basis of this accepted hypothesis.
The hypothesis generation / revision-evalua-

tion-information-gathering cycle may occur repeat-
edly. In this cycle, the physician may, at some point,
need to seek supplemental information from some
source especially if it becomes difficult to make de-
cisions about either what data to look for (e.g., what
test would be most informative given this problem)
or what implications the data might have for the hy-
potheses considered. This model implies that most
questions asked of external information sources will
center around interpreting or evaluating findings,
identifying a better diagnostic test for evaluating hy-
potheses, or identifying alternative responses (treat-
ments and management protocols) relevant to a given
diagnosis rather than specifying possible diagnoses.

Figure 1
A model of the clinical reasoning process

INITIAL INPUT
CONTEXT: expectations, constraints,
resources, clinical setting, problem type
PATIENT: presenting infonnation,
demographics, past contacts

i
HYPOTHESIS GENERATION

AND REVISION
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-Consistency between hypotheses _ |INFORMATION
and situation information GATHERING
-Explanatory power of hypotheses 11

4

The research of Lockyer is relevant to the issue of
the context in which physicians seek information [13].
The research examined the changes made by physi-
cians in their practices and the sources of information
implicated in these changes. Most of the changes were
in drug-prescribing practices, with other substantial
categories being technical procedures, or new radio-
logic and laboratory services (investigations). These
changes were also more often refinements of man-
agement practices rather than radical changes in pa-
tient care. The researchers observed that the process
of physician change in practice or treatment proce-
dures frequently involved multiple sources of infor-
mation (three on the average) and a respectable length
of time (somewhat less than one year). The initial
introduction to an innovation or possible change often
occurred through medical journals, continuing med-
ical education (CME) courses, and discussions with
colleagues, but the final decision to implement was
based on the physician's perception of the new pro-
cedure's benefit.

INFORMATION SEEKING:
SOURCES AND INFLUENCES

Numerous possible sources of medical information
have been identified that are potentially relevant to
helping physicians resolve practical problems. These
include CME courses, mass media, patients, audio-
visual programs, journals, textbooks, pharmaceutical
representatives, colleagues, specialists, and comput-
erized databases, among others. The preferences phy-
sicians have for these sources and how they access
them can be conceptualized in terms of information-
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seeking strategies in which they first access the most
preferred source, followed by secondary sources if
the problem remains unresolved.

Several studies have produced rank orderings of
physicians' preferences for various information
sources. The orders vary somewhat depending on the
sources included in the study and the nature of the
study's focus. One ordering ranked professional
meetings as most preferred, followed by formal cours-
es, colleagues, books, journals, videocassettes, audio-
cassettes, chart audits, and finally, drug company rep-
resentatives [14]. Another found that formal
postgraduate lectures, direct discussion with con-
sultants, and medical journals were more favored than
tape or slide presentations, films, and informal lec-
tures [15]. An ordering of information-source pref-
erences specifically related to cancer problems con-
sisted of medical literature, professional colleagues,
association meetings, CME courses, pharmaceutical
representatives, patients, and the American Cancer
Society [16]. Yet another study found a fairly basic
pattern of preferences for information sources start-
ing with textbooks or journals, and followed by in-
formal consultations with colleagues, with commu-
nity specialists, and with specialists outside the
community [17]. In this study, variants in informa-
tion-seeking strategies as a function of the individual
or physician specialty appeared to stem from entering
this sequence at different points or skipping one or
another of the sources in the sequence, yet maintain-
ing the basic overall pattern of relative preferences
for information sources.
A number of factors influence just which infor-

mation sources physicians use (or say they would use)
in particular situations. Some that have been iden-
tified in prior research include physician character-
istics, such as age, experience, and speciality; practice
characteristics, including community size, practice
type, and setting; and the availability of specialists,
colleagues, and educationally influential physicians
or opinion leaders.

Physician characteristics
The age of the physician is one characteristic that
influences preferences for information sources.
Younger physicians appear to make greater use of
medical literature and of colleagues than did their
older counterparts. In contrast, older physicians more
often used pharmaceutical representatives and pre-
ferred CME courses [18-19]. These differences may
not be attributable simply to differences in level of
experience. Gruppen and colleagues found that the
level of experience, either in general or with a par-
ticular problem, did not influence the physicians'
preferences for different information sources [20].
More likely, differences between older and younger

physicians were due to differences in their training,
as well as to differential access to and familiarity with
using various information sources. Such differences
in familiarity are probably most apparent in relation
to computerized resources; today's medical students
are encountering increasingly routine use of com-
puters in their training, a technology that was largely
irrelevant for physicians even ten years ago.

The age of the physician is one characteristic that
influences preferences for information sources.
Younger physicians appear to make greater use of
medical literature and of colleagues than did their
older counterparts. In contrast, older physicians
more often used pharmaceutical representatives and
preferred CME courses.

The physician's certification status has an impact
on the timing of advice or information seeking; those
who are certified by a professional board are more
willing to treat challenging problems without seek-
ing additional information than are those who are
not certified [21].

Practice characteristics
In addition to the influences of the characteristics of
the individual physician, the nature of the physi-
cian's practice also affects information seeking. The
physician's specialty is one such characteristic. Lock-
yer and colleagues found that specialists used journals
and discussions with colleagues more often in decid-
ing to change their drug-prescribing practices in com-
parison with family practitioners, who more often
used consultations and pharmaceutical representa-
tives [22]. More generally, family practitioners often
consulted with colleagues about treatment and man-
agement, while primary care internists more com-
monly used medical literature [23].
The influence of practice type also has received

some attention. Physicians in institutional practices
(medical schools and full-time hospital staff) used col-
leagues more often than did those in solo or group
practices [24], and those in group practices more often
cited informal discussions with colleagues than did
their colleagues in solo practice [25]. This is not par-
ticularly surprising given that colleagues are simply
more available in institutional and group practices.
The greater availability of colleagues and special-

ists probably also underlies the finding that physi-
cians in larger communities made greater use of com-
munity specialists and colleagues than did those in
smaller communities who more often indicated a
preference for outside specialists [26-27]. In addition
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to colleagues and specialists, journals and libraries
were also more popular sources of information for
physicians in more populous areas [28], as well as in
group practices [29].

Physicians in institutional practices (medical schools
and full-time hospital staff) used colleagues more
often than did those in solo or group practices, and
those in group practices more often cited informal
discussions with colleagues than did their colleagues
in solo practice.

Specialists and colleagues
A prominent finding in these studies was the impor-
tance of other physicians in information and advice
seeking. A number of studies have focused on the
characteristics of the physicians that other physicians
seek out for advice and information. Often identified
as "opinion leaders" or "educationally influential"
physicians, they were early adopters of new tech-
niques, stayed up-to-date on advances within their
fields, and disseminated innovations in medical di-
agnosis and treatment to their colleagues [30-34]. The
value of such physicians as information sources stems
from their wide availability, and willingness to teach
and provide free informal consultations in ways that
are tailored to particular problems.
The importance of these clinicians has been iden-

tified in studies of referral and consultation networks
that examine whom primary care physicians talk to
about particular problems and questions. These ed-
ucationally influential physicians (Els) may be spe-
cialists, often practicing in university or hospital-based
settings [35]. They tend to consult among themselves
and with specialists outside of the geographic area
[36]. The importance of Els as information sources
varied with the domain and complexity of the par-
ticular problem, but the continued growth and spe-
cialization of medical knowledge suggests that their
importance will only increase [37-38].

CONCLUSIONS AND IMPLICATIONS

These studies present a picture of physicians seeking
advice and additional information in the context of
solving day-to-day problems by accessing a variety
of information sources. The preferences physicians
have for these sources varied with characteristics of
the individual physician, such as age and certification
status, and with characteristics of the physician's
practice, such as specialty, setting, and community

size. The role of other physicians as sources of infor-
mation appeared to be a major factor in this domain.
What role do health sciences libraries play in this

form of informal CE? The research collected in this
review does not provide a clear picture. Books and
journals are indeed frequently cited, but these studies
indicate quite consistently that the source of these
text materials is primarily the physician's personal
rather than an institutional library [39-40]. This is
true even though a substantial majority of physicians
have access to an institutional library [41]. Often,
however, libraries are not included in the question-
naire's list of available information sources, which
makes a conclusive statement difficult.

The importance ofEIs as information sources varied
with the domain and complexity of the particular
problem, but the continued growth and specializa-
tion of medical knowledge suggests that their im-
portance will only increase.

There are certainly clear opportunities for health
sciences libraries to contribute to informal CE. As
repositories for information on diagnostic findings,
new drugs, laboratory tests, treatment options, and
management protocols, there is much that libraries
can offer the physician looking for help in resolving
a challenging problem. Based on the description of
physician actions related to such problems, the great-
est opportunity for health sciences libraries may lie
in treatment and management decisions rather than
diagnosis. Treatment and management usually take
place over a period of time, with frequent opportu-
nities for the physician to make modifications on the
basis of feedback, either from the patient's response
or external sources of information. Because treatment
and management protocols change frequently as new
drugs are introduced and regimens developed and
refined, the clinician who values up-to-date infor-
mation may find great value in the resources of health
sciences libraries.

Still, barriers remain to the physician's use of and
perception of the value of libraries. The major sug-
gestions physicians made a decade ago for improving
medical libraries, by increasing the scope, relevance,
currency, and availability of materials [42], seem to
have been met by the development of computerized
access to massive literature and information databas-
es. Yet the findings described earlier suggest that many
primary care physicians may not capitalize on this
expanded access. Why not? A theme embedded in
this literature is an emphasis on the part of the pri-
mary care physicians on relevance and ease of access
in information sources. They sought out other phy-
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sicians because they provided timely advice that was
targeted to the particular problem they were con-
fronting without having to search out and synthesize
a mass of information for themselves. When they did
investigate the literature, they retrieved it from their
own files and library because it was readily accessible,
it was familiar, and they knew where to look for
information they had (probably) seen there before.

The major suggestions physicians made a decade
ago for improving medical libraries, by increasing
the scope, relevance, currency, and availability of
materials, seem to have been met by the develop-
ment of computerized access to massive literature
and information databases. Yet the findings de-
scribed suggest that many primary care physicians
may not capitalize on this expanded access.

In contrast to these easy-to-use, readily accessible,
familiar, and often focused information sources, in-
stitutional libraries and the computerized databases
constituted something of an unfamiliar and poten-
tially threatening environment that required mastery
of new skills and technology. Even with the invest-
ment of this effort, the physician was rewarded with
access to a mass of information that was seldom or-
ganized, synthesized, and summarized in the ways
that colleagues and specialists provide. Not only was
the apparent cost of using these resources high, but
the benefits may not have been particularly apparent
to these clinicians.

Note, however, that this possible reason for not
using the resources of health sciences libraries was
centered on the primary care practitioner. The picture
for the opinion leader or EI physician may be quite
different. These clinicians may find a greater payoff
in mastering the skills needed for access to up-to-date
information and may be willing to spend the time
searching out and synthesizing literature findings.
What implications for health sciences libraries can

then be extracted from this literature summary?

* Informational needs assessment. Because studies
indicated that physicians are very diversified in the
information they seek, the sources they access, and
the use they make of the information, it is difficult
to maintain support for the idea of a single mode of
formal CE as applicable to all physicians in all situ-
ations. While numerous alternative modalities of CE
are available (informal CE being one of them), more
attention needs to be given to tailoring the needs of
the target physician population and the available CE

resources. Physicians are not uniform in their infor-
mation needs or strategies and preferences for seek-
ing information; this indicates the importance of
health sciences library "market research" to deter-
mine the needs, preferences, and use patterns of the
individual library's targeted clientele. In what con-
tent areas do physicians perceive a need for infor-
mation support? What information do they need fre-
quently (diagnostic, drug information, treatment and
management protocols, etc.)? What relative value do
they place on comprehensiveness of the information
versus specific relevance to the problem?

It would appear that reference librarians may be in
an excellent position to gather data on the users of
libraries and online databases as they process requests
for information. The literature suggests some items
that might be fruitfully gathered, but attention should
also be given to the reasons physicians use library
resources and the intended applications of the infor-
mation they receive.
* Augmenting accessibility. Regardless of the clien-
tele, continued efforts need to be made to improve
the accessibility of the libraries' information. Past im-
provements have focused on providing very flexible
access to the largest available databases, with the im-
plicit assumption that more information is naturally
better. The findings above and research in cognitive
psychology indicate that this is a problematic as-
sumption. When physicians are interested in specific
answers to very circumscribed problems, searching
through a database designed for generality and flex-
ibility carries with it very high costs in managing a
great deal of information that is irrelevant to the
problem at hand. While such databases are well suited
for exploring problems and following links to other
domains, it suffers from the requirement that the user
know how to ask the right questions. Frequently, the
user is not even sure of what the problem is, much
less how to ask appropriate questions.
Two responses to this might be explored. One is to

develop more focused databases related to specific,
recurrent problem areas (e.g., rheumatological dis-
ease) that summarize information from various sources
into general conclusions and actions. This is essen-
tially the niche for which artificial intelligence and
expert systems are designed, but less technology-in-
tensive solutions may remain useful. Another re-
sponse would be to develop a "human interface"
staff that can act as consultants, adapting and trans-
lating physician requests into forms amenable to use
in the database.
* Targeting the opinion leaders. The research pro-
vides repeated evidence for the importance of EI
opinion leaders as a major avenue of disseminating
information. Use of health sciences libraries, through
computerized access or otherwise, may well be con-
sidered an innovation that might be disseminated in
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ways similar to medical innovations. Efforts by health
sciences librarians to identify clinicians who might
act as opinion leaders in this context would be a
worthwhile endeavor. Some uncertainty remains,
however, about whether community practitioners will
seek advice regarding this particular innovation, per
se. Typically, community physicians seek advice and
information regarding a specific problem for a spe-
cific purpose. It is not clear what relevance they might
see in the technology of accessing broad, multipur-
pose databases. It may be that in disseminating prob-
lem-specific information, the EI can also convey the
value and usefulness of health sciences library re-
sources. Librarians should seek to encourage and sup-
port this kind of incidental dissemination of library
innovations by not only identifying the EI physi-
cians, but also fostering close relationships with them
in an effort to better adapt the library's resources to
the physician's needs.
Health sciences libraries, then, have great potential

for participating in a key aspect of the CE of physi-
cians, and by extension, other health professionals.
This potential is not monolithic, however; there is
great diversity and richness in the particular ways
libraries can assist practitioners in accessing and ap-
plying information to practical problems. The variety
of these opportunities provides a considerable do-
main for study and small-scale experimentation that
seeks to match the resources of the library with the
needs of the user.
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FROM THE BULLETIN- 75 YEARS AGO

Dr. John S. Billings, bibliographer and librarian

By Henry M. Hurd, M.D., Baltimore, Maryland

The Library of the Surgeon-General of the United States Army had a modest beginning.... In 1868
through the use of what is known as the 'slush fund' turned in by Army hospitals, it had grown to 6,066
volumes and in 1871 to 13,330 volumes. In 1871 it had for the first time a handsomely printed subject as
well as author catalogue which was introduced by the following memorandum:

That there is need in this country of a medical library of this character is sufficiently evident from the
fact that, in all the public medical libraries of the United States put together, it would not be possible to
verify from the original authorities the references given by standard English or German authors, such as
Hennen, Reynolds, or Virchow. No complete collection of American medical literature is in existence;
and the most complete, if in this country, is in private hands, and not accessible to the public; while every
year adds to the difficulty of forming such a collection as the Government should possess. The books are
now safely and conveniently arranged in the fire-proof building of the Army Medical Museum, and are
accessible to the public under rules and regulations essentially the same as those for the Library of Congress.
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