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This paper reviews research on physicians’ 
information overload.* integrating it with 
an overview of the different communication 
systems within which physicians acquire 
information: libraries, mass media, inter
personal networks and computer systems, 
examining their advantages and problems. 
It discusses some of the solutions to 
information problems in three general 
areas: changes in the professional media, 
new forms of information packaging through 
the help of information specialists, and 
innovations in microcomputers.
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Des systSmes de communication pour medecins: 
Venir 3 bout des surcharges d1 information.

Cette communication se veut une revision des recherches sur la 
surcharge d ’ information chez les medecins, en plus d'etre une 
revue des differents systSmes de communication par lesquels 
les medecins acquiSrent 1'information: bibliothSques, media 
de masses, reseaux interpersonnels et systSmes d'ordinateurs, 
examinant leurs differents avantages et problSmes. Certaines 
solutions sont discutees pour les problSmes d'information dans 
trois secteurs generaux: des changements dans les medias pro- 
fessionnels, des formes nouvelles «d'emballagen de 1'information 
avec 1 aide de specialistes de 1'information et des innovations 
dans les micro-ordinateurs.
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but it isrproiouncIdramong1scientKsednhv * ?eneralized problem, 
must deal with a continuoue.lv * Physicians and others who
It is a very real phenomenon^wbiand cha?5inB volume of facts, 
feet on the medical p?ofessLu 2n^f^nC^asinsly havin® *n ef- 
tiatives in coSinui^ e!ucaSn P pr°sra?3 ini"
process of contamination, identified by GolSi^er^Ss^^i?7 & 
S^hp^°mp^ln® supPliers of information attempt to provide the 
same educational message in different ways. P tne

. This article reviews the current literature on medical com
munication systems and information overload, identifying how 
physicians use the various systems, and how they cope with the 
stresses induced by overload. It suggests further approaches to 
solving the problem.

While there is no debate over the existence of information 
overload, there is not yet a generally accepted definition of the 
problem. It has variously been defined as: too much information 
in a qualitative and/or quantitative sense 5 a problem in the 
quality, complexity or novelty of information; or, more generally, 
as sensory overload. (O'Reilly 1980, Milgram 1970, Miller I960, 
Lipowski 1974)

Albeit not clearly defined, the problem is rooted in the 
sheer volume of information available. In 1957» there were 3,879 
serial titles and 218,734 articles published in medicine. At 
that time, it was estimated that, in order to keep abreast of 
the U.S. medical literature alone, a physician would have to read 
over 148 journals a day, seven days a week. (Harris 1966) Today, 
the problem is even more pronounced, with approximately 4,200 
medical serial titles in print and over 30,000 biomedical and 
health-related journals. The problem is overwhelming within 
specialties; for example, the Journal of Immunology in 1982 
published 985 papers in £,703 large format pages. (J of Im 
IndeXSe1o?tiload that exists in Pointed communications is com- 
KiSaS in^^aS^^oSS^ega-rX,Revision, and 

direct exchange between doctors#
PHYSICIANS' USE OF COMMUNICATIONS SYSTEMS

Medical Libraries TH-narv is the centre of management
The health sciences J-^rary.^ tb®ate_of_the-art infor- 

systems and services for dusty storehouses of the 60 s.mation. It is a far cry from the du st y s revolution in medi- 
In the past 20 years, the opment of data-management sY^emscal libraries—through the ^velopmen^ collectionSj sophisti-
involving knowledgeabl such as MEDLARS.  . .
cated data—retrieval sy knowledge base is shiftingFurthermore the vorldj knowle^ nearly a four percent 
tably from paper to electron!

continuoue.lv
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compound rate annually (Matheson !?82), and ^dynamically^chan^f6 
is no exception. Therefore, much important, dynamically changing information ie^ikely to be
systems. The academic medical library, , a rsearching multiple biomedical databases, can now provide invalu- 
able resources that are available m libraries as a result of 
these^innovations.^d patterns of self-education of 590
physicians, interns, and residents in Toronto revealed that less 
than one-half of them knew how to use Index Medicus, and one- 
quarter had never heard of Excerpta Medica. (Woodsworth 1972) 
Another survey reported in 1972 rhat^when 622 physicians were 
asked about their use of medical information sources, only 9*1 
percent reported turning to the library for help. (Cameron 1973)
JOURNALS

Physicians describe print as the most important formal source 
of medical information (Bryans 1981, Curry 1981, Vollan 1955) de
spite evidence that many devote little time to reading medical 
literature. Kotre (1971)i for example, reported that Michigan 
physicians spend an average of three hours or five percent of 
their working week reading the medical literature; Van Dellen 
(1961) found that the "average physician" reads for approximately 
45 minutes a day. Nevertheless, survey results indicate that 
journals remain the most important medium of communication be
tween physicians. In one study, 79 percent of physicians con
tacted in Ontario rated journals as important or very important 
(Cameron 1973); a recent survey of Ontario physicians (Bryans 
1981) concluded that 99 percent had access to journals and read them 2.5 to 5 hours a week.

The breadth of physicians’ reading has also been assessed. 
A study of physicians in a Health Maintenance Organization in 
the upper.midwestern United States (Christensen 1979) showed that 
each routinely read a median of four journals, and that 50 percent 
read five or.more. Collins and Coffey (1981) found that 75 per
cent of physicians surveyed in Alabama read one to five journals 
a week (sic),.and 21 percent read six or more. Kotre (1971) re-

^hat, in a Michigan survey, physicians typically subscribed to three or four medical journals.
feadinS by physicians, Kotre (1971) 

selected d°°tors he studied in Michigan readsix percent iead onlv ab^i»\33 percent skimmed through Journals, 
Journals ? acts summaries. and none read
states, Caplow (1952) f ound"^^^!?}^ ph^si2ians in sdx American 
cover-to-cover, six percent scanned^tp^61"08^ r®ad periodicals 
advertisements in detail, 46 percent cH ^stematically and read 
manner, and seven percent reported that1??^ an unplanned at all! Clearly, the use oFSnt for he?.dld.™t read journals 

’ ox print for learning is variable.
Mass Media

Mass media are onen svcstpTncto heterogeneous audiences. in enr1?^oC2m2Un:Lca'fcion ‘fcha‘fc are directf 
i'T'nHp nr nm-fncc-i j ’ « uurasu to the specialized focus 01

J Between these two extremes are the

open systems of
trade or professional journals
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on and cablecast 
—> attract

special interest televisic- 
directed to physicians, but also 
professional audience 1

There has been continual 
of transmitting technical ■- 
media; indeed, many phvsiciana lay.media (Altman I975J! 
media presentat/iors r*— 
the physician is not prepared to offer 
presentations may also ' r
takers (Gerbner 1981), a 
superficial, misleading, 
judgment (O'Keefe 1970). 
” o nm-fpac--; --------- _

Programs that are 
an interested, non-

medical1"??-°Ut the desirability ...I :
------ .• (Brander 1975’). these 

an^thA physiaians improperly as risk- 
and they.are frequently incomplete, 

' sensa^?nal, or lacking in critical 
ft a nrof eqqi oral 1 v "J addition, mass media can serve asa proiessionally uncensored route through which scient-iqtq 
and clinicians wishing to bypass peer review may bring their 
message directly to the public.” (Brady 1975) Nevertheless many mass media reports are well-iesearched and bCed on fa^ts 

^rom medical journals and respected experts (Crawford

However controversial, the mass media do provide a quick 
and continuing form of medical education to both physicians and 
the general public. Interviews with 150 general practitioners 
and specialists (Gutman 1977) revealed that 95 percent were 
frequently exposed to some mass media source. Seventy-two per
cent watched television news; 48 percent frequently read health- 
related articles in newspapers; approximately 25 percent learned 
about health-related shows with other physicians. In 1967, Shaw 
and Van Nevel (1967) surveyed full-time members of faculty at 
the University of Wisconsin Medical School and found that 60 
percent of the respondents reported learning new information in 
their own specialties from the mass media; 92 percent of the 
information came from print media such as newspapers and maga
zines; only two percent came from radio or television. he 
authors speculated that "it may be that medical science stories 
in magazines and newspapers serve(d) as a kind of index 
new developments for the busy specialist, alerting him to areas 

tbs number enables and ?L?hg“«"S
m medical schools in ^^l^developSents from the mass media—some 
cent learned about medical d JJ percent of the respondents
as frequently as once a week, wnii to be "fairly re
believed information from ^11 till rated newspapers and 
liable" or "very reliable, they bill^ of infOrmation provided 
magazines to be.the most useful ted in 1977 (Gutman), 53 
by the mass media. In a surv y P Hicbigan rated mass media
percent of the physicians canvas d ^6 they did not be_ 
sources as "useful," and 76 p^the mass media as a source of 
lieve it was unprofessional 0 s cent of the respondents 
medical information. pudeed^5^ "credible source(s) of ^op
thought that the mass media ted that items from.the mass media 
mation," and 21 percen tudes about health. Finally, ld could influence their attits wished that the mass media would 
one-quarter of the respui
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present more health information that ^s^applicable^to^their 
b^^^fortSr^o^e^SbnerJclical^^ormjtion for the the 
physician, but the nature and the extent of the rmpact of the 
media on £he practice of medicine remai
Interpersonal Communication Systems

One of the most powerful medical communication systems—the 
interpersonal systems that exist alongside such formal channels 
as journals and conferences (Waksman 1980, Menzel ^55, Coleman 
1966, Katz 196J, Brandjes 1976, Ryan 1977, Weinberg 1981)—have 
been analysed by researchers in the social sciences. The.term 
"invisible colleges" has been applied to.collegial and friend
ship networks that function over great distances.(Crane.1972, 
Lancaster 1978) . Members of the networks communicate via tele
phone, correspondence and professional meetings, and exchange 
preprints, reprints and drafts of proposals• In doing so, they 
function as quick efficient providers.of knowledge, and as. 
opinion leaders. Regardless of the distances involved, opinion 
leaders typically function as interpersonal communication systems 
linking formal information systems with the users of information. 
Sociological studies indicate that the opinion leader has high 
status because of his contributions to the medical community and 
his access to information (Coleman 1966). Opinion leaders (Rogers 
1971) also tend to have more education, are more cosmopolitan, 
and have greater contact with "change agents," such as pharma
ceutical representatives, who supply new information. This 
simple, two-step flow of information becomes multi-step when a 
variable number of relays exist in the communication line from 
source to audience. In studying this process, Menzel and Katz 
(1955) found that some individuals received messages directly 
from.media sources, and others were several times removed—the 
specific pattern.being dependent upon interpersonal relation
ships, availability of the media, the type of message, and its salience.
/mm >n£luen?eci multi-step model, Rogers and Shoemaker
(1971) have described characteristics that distinguish inter
personal communication from communication by mass media. Al- 

are sources of information, mass media primarily p ovide knowledge, while interpersonal contacts are more power- ful m influencing attitudes.
. Although research has revealed that interpersonal com

munication networks satisfy multiple information needs for the 
physician and have the advantage of being quick as a svstem of accurate medical information thev as a systemas Green (1978) has pointed out* " 7 have severe limitations 
rmp’q ronppp’nPQ • • • communication withone s colleagues may transmit accurate new knowledge but in the process may also involve transmi^inn Jp owieage but m false information. Indeed the la-t-f-P-n ?£ a great deal of stantially more frequently’the oSe ?han°t“ ?o™er%b<!

The New Media: Telecommunications and Computers
The term ^^communications, in this context,
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Over the years, P^icians aglinst 
a variety of defense mechanisms^b_. 
mation overload, ranging 
withdrawal (Brody 19759• 
mechanism is the referee

exchange of information bpH. 
electronic media over a diX^ h®al^h-care workers usine 
of transferring informat9oatance (HoUse 1981). This sysfem 
early experimental use of audio-oS^^ from the
(Woolsey 1958)through telephone (w shortwave channels 
radio-conferencing (Woolsey 1988') I ou?e et al. 1981) and 
tinuous, live, interactive tel ■ single-frame and con- 
by cable and/or satellite to (Pisch 1972) linked
several studies of the effPP+-?^7 centres. There have been 
communication. iveness of these new types of

In a 1958 study (Woolsevl oc 
surveyed rated the use of two wav °f the U.S. physicians
early form of teleconferencing radio, an
tinuing medical education Thp excalI?nt for con-
the program's success to the state ofraSmS attribute part of 
physicians who wished to ask Questions o?n?hPty ^1Ve2 t0 
thp ahqpnc’A n-f v-i o„oi . luestions of the moderator, butthe absence oi visual material reduced the participants’ con- 
°enTjfarPOnHi QSan£e th?11, telephone conferences linking physicians 
in New oundl nd hospitals have been supplemented by precircu
lated visual material (House et al. 1981). This audio-visual 
format.is interesting, speedy, economical, and convenient. 
Live, interactive * televised transmissions have also been used 
successfully to link hospitals in southern Ontario to remote 
locations (House 1981, Corey 1979, Carey and Russell, Carey et 
al. 1979, Conrath 1977, Bunn 1980, House 1977, Roberts 1977, 
Sophianopoulos, 1978).

In Hamilton, Ontario, a two-year experiment in interactive 
television included a presentation, a discussion between guest 
and host, plus a phone-in, question period. Eighty percent of 
the surveyed members of The Hamilton Academy of Medicine viewed 
these broadcasts at least once (Smith 1970), and 25 percent 
watched regularly during the first season. During the second 
season, 4-5 percent watched. Eighty-six percent rated the ex
perience as good to excellent. e

Computers have made it easier to organize and.gain access 
to data for many reasons. Computers can perform simultaneous

specif tailormade information <btaDieioj-u. nhvsiciansuggests that, with the ial t^ ^man
would have more time to devote t powerful tool, physicians 
practice (Benfield 1977) • Alb £ they apparently fear a have been reluctant to use the pu fa?th in the technology 
loss of professional status an who have used computers, have (Schwartz 1970). However, those who nave 
evaluated them positively (M

information OVERLOAD 
physicians ^d.scientists^have de 

from'iiltering °°mP
system^which^selects information to
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information transfer and, it’is.well known, often have delayed 
the publication of key discoveries. Paradoxically, t journals, 
which now contribute to information overload, were developed in 
the 19th century in an attempt to overcome it. As Lancaster and 
Smith (1979) have noted:

. . . the original purpose of journals was not to 
publish new scientific papers so much as to monitor 
and digest the learned publications and letters that 
were too much for one individual to cope with in daily 
reading and correspondence. In turn, when the number 
of journals grew too large for one person to monitor, 
the abstract journal emerged in professional societies.
Far from reducing the problem, the emergence of the 

abstract journal has actually contributed to it. For example, 
Chemical Abstracts published its first million abstracts.over 
a period of $2 years; by the 1970’s, it published a million 
abstracts in little more than three years (Lancaster 1961). In 
many cases, according to Waksman, "the real articles are now 
the abstracts.” Recently, "letters journals" have appeared in 
an effort to speed the dissemination of early research results 
(Lancaster 1979)*

Another attempt to deal with the problem has been the ac
celerated development of interpersonal networks of communication; 
in. fact, the increasing mass of published material has led to a 
shift toward small, elite meetings and personal contacts (Waksman 
1980). Physicians have often ranked highly either colleagues or 
pharmaceutical representatives as the original sources of new 
drug information (Coleman 1966, Stress 1979, Ferber 1958, Caplow 
1954, Dresden 1959), and physicians rank pharmaceutical repre
sentatives first and other physicians second as sources that 
influence attitudes towards the prescribing of drugs (Coleman 
1966* Ferber 1958, Gaffin.1956). The high rating of pharma
ceutical representatives is surprising and may be because many 
physicians believe.that pharmaceutical representatives are re
liable sources of information inasmuch as they typically have 
some scientific background and knowledge of physiology, pharma
cology, and the current literature (Dresden 1959).
Discussion

Today's physician not only feels the 
mation overload, but also stands at the juncture of two kinds 
of communication systems; the old one—a complex of print-based 
journals, the interpersonal systems, and the mass media—and a new complex of personal computers and data-base systems that 

aCCeSf?° more journals and other sources of information. However, these new resources, like all pre
vious innovations m disseminating scientific information may increase the sense of information overload^ bS generally, 

tessional and mass media, the medical librar^, ?he°Jse o/local
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^o-atlon 3p.oialist5, the
1. The Media. An evolvi *different media channel I ?usi°n of theboth underutilization and*111 possibly provide^*13 °f th2 ample, the prowess
the addition of the genera? SorS?n misht be ^ced by 
to the professional medical Sia T°n from the mass media 
tonal, commenting on the relation In fact» a reaent edi- physicians spend reading nrof^oT ly,sma11 amount of time 
that reading time could be increa2^\0°Vrnals? suggested 
medical articles, thus creating nd by lnclu<iing non- 1982). In this way, the mtdieai ^ossoyer" readership (Wood 
successfully with the mass media compete morewhile the mass media might serve ~ ?h? physician's time, 
physician to more detailed sourL! lad?x to refer the 
positive reactions in the television Gerta:]-nly? phe physicians' 
(Smith 1970) suggests a potentiallv exPe™nt m Hamilton medical sources^Ind mass^ega? 7 suca®asful fusion of 
creates the^ecLsitv^n 1̂1 Pac^inS* Information overload 
creates rne necessity for innovative ways of "packaging" information because, as has been pointed out, "I^formltion needs 
have not been adequately.identified or met by the traditional 
institutionalized librarian” and that information specialists 
must "reach outy and become "visible" to professionals" in---
need. Information packaging means providing information geared 
to the specific needs of varied professionals; it is an active, 
rather than^a passive approach* one that seeks to make infor
mation acquisition more conveniently available than it has 
been. This approach may involve creating roles outside of 
library and medical institutions that interface with them and 
with the practicing physician.

An example of this kind of involvement was demonstrated 
in research comparing two groups of cell biologists, one of 
which—the experimental group—was provided with information 
specialist service. At the end of ten months, there was a^ 
considerable difference, with the experimental.group spending 
less time reading the literature, skimming articles, or talking 
more SL

made possible greater exposure cLinic and access to thearticles, patient c^e was dd independently in the
literature, and physicians ie<uuw 
library (Roadh 1975). the Canadian College of Family

The reference service f The University of WesternPhysicians, in the Sciences Lib .7 atively recent attempt to
Ontario, is another example of a re<g a convenient, 
package information. This a simple phone call) system
computerized, easily a??®a  rBViews, bibliographies, ab
le supply up-to-date lit articles. However, only three
stracts, and photocopies Canadian College of Familypercent of the 6,500 members of rn
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Physicians use it. Even so
loaded and can barely meet the „ kag.ing-> that can be ini- 
suggest a second kind of custom p locally, by engaging
tiated by Jhe physicians and sma S information specialist to 
^SS^nS^nosrZS^tfcaSd^enenai and relatively speolaiisei 
media, to flag articles of interest, to provide regular 
up-to-date bibliographies, reprints and selected condnsations. 
Furthermore, the service could be future-oriented, providing 
an index of future professional events, lectures, and meetings 
in specified topics.
3. The New Microcomputer Systems. Reports of brisk sales of 
microcomputers to physicians indicate that, potentially* they 
are increasing their ability to search general and 
data-bases to secure up-to-date information rapidly. These 
systems are ’’user—friendly” and easy to operate, thereby en
abling the practitioner to adapt sophisticated retrieval 
systems to his own needs—providing his own key words.(e.g* 
diseases and medications) to call back notes or additional 
references instantly. Furthermore, these small systems can 
be linked to very large data-bases, such as those in health 
sciences and national libraries, for rapid access to extensive 
information. Recent findings of a national study of practising 
and academic physicians indicated that 42 percent believed a 
computerized data-base would result in a significant improve
ment in their access to medical information, compared with six 
percent who believed there would be no improvement (Singer 198J).

Eugene Garfield of the Institute for Scientific Information 
has described the new two-fold data retrieval system available 
now for such microcomputers as Apple (Garfield 198J). The 
system, called Sei-Mate, using automatic telephone modems, makes 
it possible for the busy practitioner automatically to almost 
create his own constantly up-to-date data-base by logging into 
giant data-bases such as Science Citation Index and Medlars. 
He could then key the material to his own research- or even to specific patient-care management.

This has some parallels with Lawrence Weed’s ’’Problem— 
Knowledge Coupler," a computer program that, based on facts 
obtained from the unique patient, mobilizes information from 
the literature on a given problem, and then presents it to 
the physician and patient for further "coupling" with the 
?nhent hlstoy and symptoms (Weed 1980). Weed has argued that such a system is necessary for optimal diagnosis because 

• • • & single human mind cannot grannie succpAqfnllv with a11. ?he complexities involved in defining and solving medical problems in the total context of an individual patient^ life 
any more than single-celled orvanisme; a = „ parienv s mecated multicellular organism cln do?" d° * s°Phlstl“ 
fluential1ifI1criticized1?n?lnt extends and modernizes the in- 
the advice and information prSvided^So^f’ and s^a^®ns 
record of it. The recently developed a Panted,
techniques, such as Participate, availahi tronic conferencing 
data-base network called "The Source makp nn” ? ?llcr'ocoraPate^ —-- ^y_uxue, make possible a new kind
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