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Background

Each year, the American Acad-
emy of Neurology (AAN)’s
A.B. Baker Section on Neuro-

logic Education conducts an Educa-
tion Colloquium at the AAN annual
meeting. The goals of the Collo-
quium are to heighten awareness,
stimulate creative approaches, and
foster dialogue among members re-
garding current trends, challenges,
and opportunities in neurologic ed-
ucation. The theme of the 2004 Ed-
ucation Colloquium was the role of
the pharmaceutical industry in
neurologic education.

Pharmaceutical companies are
increasingly involved in neurologic
education, partly because of recent
dramatic advances in the pharma-
cotherapy of neurologic diseases,
and partly because of economic
trends affecting medicine and aca-
demic medical centers. The growing
role of the pharmaceutical industry
in education has both positive and
negative consequences.

Neurologists need to be in-
formed about currently available
medications and the clinical trials
that provide evidence for their ef-
fectiveness. A major source of infor-
mation is the material prepared by
the pharmaceutical companies and
approved by the Food and Drug Ad-
ministration for drug labeling. For
their part, pharmaceutical compa-

nies need to keep abreast of current
trends and perceived needs in clini-
cal and academic neurology. Fur-
thermore, researchers in industry
and researchers in academic neu-
rology departments both benefit
from openly communicating with
each other. Thus, there are many
ways in which industry involve-
ment in neurologic education is
desirable.

At the same time, this interac-
tion is fraught with risks, because
the priorities of the pharmaceutical
industry differ from those of clinical
and academic medicine. Pharma-
ceutical companies will predictably
emphasize information that puts
their products in the best possible
light, introducing biases that can be
difficult for trainees and even
teachers to recognize (for example,
focusing on distinctions that are not
clinically meaningful, downplaying
adverse results, and minimizing
the role of non-pharmacologic man-
agement and the use of generic and
off-patent drugs). Financial support
and personal relationships can im-
properly influence how neurologists
and trainees make decisions about
medications, how teachers present
information (and even how they de-
cide what topics to cover), and how
investigators conduct and interpret
research.

I served as the director of the
2004 Education Colloquium. Sec-

tion members participate in neuro-
logic education at a variety of
different levels, from medical stu-
dent education through continuing
medical education (CME), so I tried
to include discussion of the phar-
maceutical industry’s role in neuro-
logic education at all of those levels.
I invited panelists with a diverse
range of relevant professional expe-
riences, but I asked each one to fo-
cus on only a subset of the overall
topic. Thus, although each panelist
presented background information
including the literature relevant to
his assigned topic, no panelist was
asked to present a more general lit-
erature review. In this article, I
summarize the panelists’ remarks,
but also provide an overview of the
literature. Space constraints pre-
vent a comprehensive review, but I
have tried to present a representa-
tive sample of the types of investi-
gations that have been conducted in
this field. The results of many of
these investigations can be inter-
preted in more than one way, and
this topic tends to evoke strong
emotional responses, so there is a
risk of interpreting the results in a
way that conforms to preconceived
notions. I have tried to set aside my
own biases and provide a balanced
and critical analysis of the results.
If there are flaws in the analysis, or
in the review itself, they are en-
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tirely my responsibility and not the
fault of the panelists.

Literature Overview
Studies clearly indicate that a

physician’s clinical practice can be
influenced by personal interactions
with pharmaceutical representa-
tives. For example, physicians who
meet with representatives from a
pharmaceutical company are more
likely to request formulary addi-
tions for that company’s drug than
for comparable drugs produced by
other companies, and they are more
likely to make such requests than
physicians who do not meet with
pharmaceutical representatives.1

The acceptance of meals or travel
expenses for sponsored educational
meetings is associated with more
frequent prescription of the sponsor’s
medications and more formulary ad-
dition requests for those medica-
tions.2,3 The frequency with which
physicians (including residents) pre-
scribe new drugs correlates with the
physicians’ interactions with repre-
sentatives of the companies that
make the drugs.2-5

The fact that pharmaceutical in-
dustry interactions affect physicians’
clinical practice does not necessarily
imply that such interactions are in-
appropriate. It could be that as a re-
sult of these interactions, physicians
become more aware of legitimate
and compelling advantages of some
drugs, and adjust their behavior ac-
cordingly. After all, one of the objec-
tives of CME is to alert practicing
physicians to new developments,
and to alter behavior if it is out-
moded. What is the evidence that
physician-industry interactions re-
sult in inappropriate changes in
clinical practice?

The evidence is suggestive, but
not conclusive. Reviews of CME
show that the sponsor’s drug is
preferentially presented.2 Similarly,
articles in company-sponsored sup-
plements are more promotional
than articles elsewhere.3 This does
not necessarily imply that speakers
or authors are tailoring their com-
ments to suit the sponsor, however.
The sponsor may simply be identi-
fying and soliciting presentations

from individuals who have indepen-
dently concluded that the sponsor’s
drug is worth highlighting. To dem-
onstrate an unequivocally harmful
effect of industry participation, it
would be necessary to show that in-
dividual presenters alter the mate-
rial they present depending on who
is sponsoring the presentation.

Another concern about physician-
industry interactions relates to the
fact that surveyed physicians have
mistaken beliefs about medications,
and these beliefs correlate with phar-
maceutical company promotional
material.6 This does not prove that
the mistaken beliefs are the result of
direct interactions with pharmaceu-
tical representatives, however. The
physicians may have been influenced
by articles in the popular press or
advertisements to the lay public, or
by anecdotal experience that differs
from the results of controlled trials.

Most residents and practicing
physicians believe that gifts from
pharmaceutical representatives do
not influence their behavior, but
they think that such gifts affect the
prescribing practices of other physi-
cians.7,8 The degree to which they
believe they are immune to such in-
fluence correlates with the number of
gifts they have received.2,9 Residents
are far more likely to consider inter-
actions with pharmaceutical repre-
sentatives appropriate if they train
at a program granting free access to
representatives than if they train at
a program with restrictions on such
interactions.2,10 The frequency of con-
tact with pharmaceutical representa-
tives among practicing physicians
also correlates with the frequency of
such contact during training.10 The
result is a “positive feedback loop”
perpetuated from one generation of
trainees to the next.

An obvious limitation to research
regarding physician attitudes is the
difficulty in determining whether the
attitudes and perceptions are accu-
rate. It is conceivable that increased
exposure to pharmaceutical repre-
sentatives builds immunity to inap-
propriate tactics and promotes
more critical thinking among resi-
dents and practicing physicians.
This seems unlikely, however,

based on the work of social scien-
tists who study gift behavior, bias,
and conflict of interest.4,9 Gifts of
any size impose on the recipient a
sense of indebtedness and obliga-
tion to demonstrate gratitude, to
use the gift, and to reciprocate.
Whether or not the recipient is
aware of it, this feeling of obligation
influences behavior.

Indeed, even though physicians
may believe themselves immune to
bribery and flattery, non-physicians
believe otherwise. Patients are
more likely than physicians to be-
lieve that pharmaceutical gifts are
inappropriate, and that they may
influence physician behavior.9,11

Moreover, the pharmaceutical indus-
try clearly views the interaction with
physicians as an effective way of in-
fluencing prescribing behavior.3,4

Colloquium Summary
The first panelist to speak at

the Education Colloquium, Dr. Sid
Gilman, has served for two decades
on the FDA Peripheral and Central
Nervous System Drugs Advisory
Committee, and he has served as a
consultant for a number of pharma-
ceutical companies. While he agreed
that some current practices raise
concerns, he cautioned against over-
reaction and demonization of the
pharmaceutical industry. He cited
the dramatic developments in neu-
rologic therapeutics over the past
quarter century, and encouraged
academic neurologists to collabo-
rate closely with industry in devel-
oping and testing new therapies.

The second panelist, Dr. Seth
Landefeld, is an internist and geri-
atrician who has conducted original
research regarding the effects of
physician-industry interactions,1

and he has helped the Society of
General Internal Medicine develop
and promote strong policies regard-
ing interactions with the pharma-
ceutical industry. Dr. Landefeld
reviewed much of the literature
summarized earlier in this article,
and offered concrete examples to il-
lustrate the sense of obligation felt
by the recipients of gifts. While he
acknowledged the complexities of
the issue and the many practical
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ramifications, Dr. Landefeld argued
that firm organizational policies
grounded in explicit ethical stan-
dards can and should be developed.
He urged Section members to take
an active role in developing such
standards.

The next panelist, Dr. Robert
Griggs, is Editor-in-Chief of Neurol-
ogy. He had been asked to discuss
the pharmaceutical industry’s in-
volvement in neurologic publica-
tions. Dr. Griggs explained that
without the revenue derived from
industry-sponsored advertisements,
journals would have to cut services
and raise subscription prices dra-
matically. He discussed the ques-
tion of monitoring advertisements
for accuracy, and he explained why
Neurology does not take respon-
sibility for advertisement content.
He also addressed the issues of
industry-sponsored research, industry-
sponsored supplements, and reviewer
conflict of interest, ultimately advo-
cating that authors and reviewers
adhere to a strict policy of disclo-
sure and that readers maintain a
strong sense of caveat emptor (“let
the buyer beware”).

Dr. Timothy Pedley, the fourth
panelist to speak, had been as-
signed the topic of pharmaceutical
industry involvement in continuing
neurologic education. Dr. Pedley
has served as president of the
American Epilepsy Society and as
chair of the AAN’s Science Commit-
tee, Scientific Program Subcommit-
tee, and Meeting Management
Committee. Just as Dr. Griggs had
stressed the pharmaceutical indus-
try’s role in underwriting the sub-
stantial costs involved in producing
a professional journal, Dr. Pedley
highlighted the expense involved in
mounting large national meetings.
He pointed out that the absence of
industry support would necessitate
higher registration fees and fewer
amenities. Despite these practical
considerations, Dr. Pedley ex-
pressed concerns about industry
support of CME. He noted the
emergence of medical education
and communication companies
(MECCs), ostensibly independent
agencies that function in many

cases as surrogates for pharmaceu-
tical companies. Dr. Pedley advo-
cated strong guidelines establishing
unambiguous boundaries between
educational and promotional activi-
ties, and vigilant enforcement of
those guidelines.

The same financial constraints
that have led to increased reliance
on pharmaceutical industry support
for neurologic publications and con-
tinuing neurologic education also
apply to the training of neurology
residents and fellows. Drs. Gilman,
Griggs, and Pedley have all served
as chairs of academic neurology de-
partments. All of them reported
that departments have come to rely
on extensive support from the phar-
maceutical industry for essential
educational activities. Departments
that reject industry support incur a
substantial burden.

The final panelist to speak was
Dr. R. Michael Poole, who currently
works in the pharmaceutical indus-
try, but previously practiced neu-
rology both in an academic
department and in private practice.
Dr. Poole reminded the group that
the academic community and the
pharmaceutical industry share
many goals, and their relationship
should not be adversarial. Similar
views had been expressed already
by some of the other panelists, no-
tably Dr. Gilman and Dr. Griggs.
Dr. Poole pointed out that because
of regulatory requirements, phar-
maceutical companies must provide
the most carefully reviewed and de-
tailed information available about
their drugs. He challenged neuro-
logists to ask probing questions of
pharmaceutical representatives
and to take advantage of the infor-
mation that companies are required
to provide.

Audience members expressed a
wide range of opinions regarding
many different aspects of the panel-
ists’ remarks. Several audience
members voiced concerns regarding
the pervasiveness of industry in-
volvement in national meetings and
professional journals. As one exam-
ple, they noted that residents and fel-
lows are often unaware of industry

sponsorship of journal supplements.
One of the audience members who
spoke was Michael Williams, the
chair of the AAN’s Ethics, Law and
Humanities Committee. He an-
nounced that the AAN created a
Pharmaceutical Guideline Task
Force a year ago. As Chair of the
Task Force, Dr. Williams invited in-
terested audience members to con-
tact him with comments and
suggestions.

The Education Colloquium was
intended to be an educational fo-
rum. Not surprisingly, the Collo-
quium failed to resolve any issues
or establish a clear consensus.
Nonetheless, it helped to heighten
awareness of issues that will grow
in importance. At both an individ-
ual level and an organizational
level, neurologists will eventually
have to make some explicit and dif-
ficult decisions regarding the
proper role of the pharmaceutical
industry in neurologic education.
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