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REVIEW

Physicians and the Pharmaceutical Industry
Is a Gift Ever Just a Gift?
Ashley Wazana, MD

THEREAREFEWISSUESINMEDICINE

thatbringclinicians intoheated
discussionasrapidlyastheinter-
actionbetween thepharmaceu-

ticalindustryandthemedicalprofession.1-4

More than $11 billion is spent each year
bypharmaceutical companies inpromo-
tion and marketing, $5 billion of which
goestosalesrepresentatives.5,6 Ithasbeen
estimated that $8000 to $13 000 is spent
peryearoneachphysician.7,8Theattitudes
about this expensive interaction are di-
videdandcontradictory.Onestudy9found
that85%ofmedical studentsbelieve it is
improper for politicians to accept a gift,
whereas only 46% found it improper for
themselvestoacceptagiftofsimilarvalue
from a pharmaceutical company. Most
medical associations have published
guidelinestoaddressthiscontroversy.Per-
haps the intensity of the discussion is re-
lated to thepotential consequenceswere
itconfirmedthatgifts influenceprescrip-
tionofmedicationthat results in increas-
ing cost or negative health outcomes.

This article addresses the question by
way of a critical examination of the evi-
dence. Two review articles10,11 have ad-
dressed the factors affecting drug pre-
scribing, but only 1 has focused on the
impact of the physician-industry inter-
action on the behavior of physicians.12

This article critically examines the lit-
erature and highlights articles with rig-
orous study methods.

METHODS
Studies were identified by searching
MEDLINE for articles from 1994 to the
present,usingtheexpandedMedicalSub-

jectHeadings conflict of interest and drug
industry, limiting thesearch toarticles in
English while excluding review articles,
letters,andeditorials;eachidentifiedstudy
was cross-referenced; a database of 400
articles gathered by the Medical Lobby
forAppropriateMarketing13wassearched;
and5keyinformantsweresoughtfortheir
bibliographies on the topic.

A total of 538 studies that provided
data on any of the main study ques-
tions were targeted for retrieval. Of the
29 studies that were published in peer-
reviewed journals and identified as po-
tentially relevant (containing quantita-

tive data on 1 of 3 facets of physician-
industry interactions), 10 were from
MEDLINE and 19 from other sources.
The data extractor (A.W.) was not
blinded to the authors of the studies.

Those with an analytical design (hav-
ing a comparison group) were consid-
ered to be of higher methodological
quality.

Author Affiliation: McGill University, Montreal,
Quebec.
Corresponding Author and Reprints: Ashley Wazana,
MD, Psychiatry Postgraduate Education, McGill Re-
search and Training Building, 1033 Pine St W, Mon-
treal, Quebec, Canada PQ H3A 1A1 (e-mail:
cxwz@musica.mcgill.ca).

Context Controversy exists over the fact that physicians have regular contact with
the pharmaceutical industry and its sales representatives, who spend a large sum of
money each year promoting to them by way of gifts, free meals, travel subsidies, spon-
sored teachings, and symposia.

Objective To identify the extent of and attitudes toward the relationship between
physicians and the pharmaceutical industry and its representatives and its impact on
the knowledge, attitudes, and behavior of physicians.

Data Sources A MEDLINE search was conducted for English-language articles pub-
lished from 1994 to present, with review of reference lists from retrieved articles; in
addition, an Internet database was searched and 5 key informants were interviewed.

Study Selection A total of 538 studies that provided data on any of the study ques-
tions were targeted for retrieval, 29 of which were included in the analysis.

Data Extraction Data were extracted by 1 author. Articles using an analytic design
were considered to be of higher methodological quality.

Data Synthesis Physician interactions with pharmaceutical representatives were gen-
erally endorsed, began in medical school, and continued at a rate of about 4 times per
month. Meetings with pharmaceutical representatives were associated with requests
by physicians for adding the drugs to the hospital formulary and changes in prescrib-
ing practice. Drug company–sponsored continuing medical education (CME) prefer-
entially highlighted the sponsor’s drug(s) compared with other CME programs. At-
tending sponsored CME events and accepting funding for travel or lodging for educational
symposia were associated with increased prescription rates of the sponsor’s medica-
tion. Attending presentations given by pharmaceutical representative speakers was also
associated with nonrational prescribing.

Conclusion The present extent of physician-industry interactions appears to affect
prescribing and professional behavior and should be further addressed at the level of
policy and education.
JAMA. 2000;283:373-380 www.jama.com
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Table 1. Interaction, Attitudes, and Impact of the Interaction Between the Medical Profession and the Pharmaceutical Industry*

Study, y Site Population (n) Interactions Measure

Prepost Study

Bowman and Pearle,14 1988 Washington, DC Physicians attending CME (150) CME Impact on prescribing

Cohort Studies

Spingarn et al,15 1996 Philadelphia, Pa Internal medicine residents
(22 case, 53 control)

Teachings Impact on prescribing

Orlowski and Wateska,16 1992 Cleveland, Ohio Hospital physicians Travel, CME Impact on prescribing

Case-Control Studies

Chren and Landefeld,17 1994 Cleveland, Ohio Faculty physicians
(36 case, 69 control)

PR, meals, travel, honoraria,
research

Frequency and impact
on formulary addition
requests

Bowman,18 1986 Washington, DC 2 CME with different sponsors
(5, 6)

Honoraria Impact on content

Cross-sectional Studies

Gibbons et al,19 1998 Washington, DC Physicians and residents (268) Gifts, samples, meals, travel,
teachings

Attitudes

Sandberg et al,20 1997 Chicago, Ill Fourth-year medical students
(205)

Gifts Frequency and impact
on attitudes

Mahood et al,21 1997 Canada Family medicine program
directors (16)

Samples, teachings, CME,
research

Frequency

Hopper et al,22 1997 Detroit, Mich Primary care residents (28)
and faculty (14)

PR, gifts Attitudes

Sergeant et al,23 1996 Ontario Family medicine residents (262) PR, gifts, meals, CME Frequency and attitudes

Caudill et al,24 1996 Kentucky Primary care physicians (1603) PR, promotional material Frequency, attitudes, and
impact on attitudes
and prescribing

Strang et al,25 1996 Canada Physicians (550) PR, gifts, samples, meals, travel Frequency and attitudes

Hodges,26 1995 Toronto, Ontario Psychiatry clerks and residents
(105)

PR, gifts, samples, teachings,
CME

Frequency, attitudes, and
impact on attitudes

Ziegler et al,27 1995 California Internal medicine residents (27) PR, teachings Frequency, attitudes, and
impact on knowledge

Andaleeb and Tallman,28 1995 Pennsylvania Faculty physicians and
osteopathic practitioners (95)

PR Impact on attitudes

Poirier et al,29 1994 Pennsylvania Physicians chair of P&T
committee (26)

PR, gifts, samples, meals,
promotional material

Attitudes

Thomson et al,30 1994 New Zealand Family physicians (67) PR, gifts, samples, CME,
promotional material, travel

Frequency, attitudes, and
impact on attitudes

Brotzman and Mark,31 1993 United States Family medicine residents
(122 case, 143 control)

PR, meals, CME Impact on attitudes

Reeder et al,32 1993 United States Emergency medicine
chief residents (87)

PR, gifts, samples, meals,
travel, teachings

Frequency and attitudes

Keim et al,33 1993 United States Emergency residents (1385) and
directors (80)

PR, gifts, meals, travel,
teachings

Frequency and attitudes

Banks and Mainous,34 1992 Kentucky Faculty physicians (169) PR, gifts, samples, meals,
travel, CME

Attitudes

Brotzman and Mark,35 1992 United States Family medicine program
directors (328)

PR, samples, teachings, gifts,
promotional material

Frequency

Bucci and Frey,36 1992 United States Family practice program
directors (325)

PR, gifts, samples, meals,
CME, teachings

Frequency and attitudes

Lichstein et al,37 1992 United States Internal medicine program
directors (444)

PR, meals, samples, travel,
CME

Frequency and attitudes

McKinney et al,38 1990 Minnesota Internal medicine residents
and faculty (425)

PR, gifts Frequency and attitudes

Lurie et al,39 1990 United States Internal medicine residents
and faculty (484)

PR, meals, travel, honoraria,
research

Frequency, attitudes, and
impact on formulary
requests

Peay and Peay,40 1988 Adelaide, Australia Physicians (59 case, 29 control) PR Impact on prescribing

Bower and Burkett,41 1987 United States Family medicine physicians (317) PR Impact on prescribing

Haayer,42 1982 Twente, Holland Family medicine physicians (118) PR Impact on prescribing

*PR indicates pharmaceutical representative; CME, continuing medical education; and P&T, pharmacy and therapeutics.
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RESULTS
A total of 29 studies14-42 were identi-
fied (TABLE 1). Of these, 16 addressed
the extent of the physician-industry in-
teraction, 16 identified the attitudes of
physicians toward the interaction, and
16 evaluated the effect of the interac-
tion on the practitioner.

Interaction Between
Medical Professionals and
the Pharmaceutical Industry
All 16 studies* identified (TABLE 2) used
self-reporting cross-sectional survey de-
signs, and all but 117 used a mailed sur-
vey. The response rate ranged from
30%24 to 100%.21 Most authors claimed
that the response rate was consistent
with that obtained in similar studies and
that a self-report design would tend to
underreport the actual frequency of in-
teraction because of underestimates in
recall or a social desirability bias.

Interactions with the industry were
foundtostartasearlyasmedical school26

and to continue well into practice.
Most physicians met with pharmaceu-
tical representatives about 4 times a
month,25,27,30-32 andthe frequencytended
to stabilize during residency. Residents
donotdiffersignificantly fromfaculty38,39

in the frequency with which they expe-
rience this interaction. Thomson et al30

founddecreasedavailabilityofpeerphy-
sicians (r = 0.36, P,.05) and a positive
attitude toward the pharmaceutical rep-
resentative (r = 0.39, P,.05) to be the
onlypredictorsofthenumberofcontacts.

The frequency with which physi-
cians benefit from industry-spon-
sored meals 39 and samples 39 de-
creases as they enter practice, while
frequency of receiving honoraria, 39 con-
ference travel,25 and research fund-
ing25 increases. Both populations fre-
quently use promotional material.23 One
study found that residents receive 6 gifts
a year,26 with no comparable data for
physicians. All interactions were gen-
erally permitted except for lunch
rounds,21 pharmaceutical representa-
tive speakers,21,37 and promotionalma-
terial,21,36 which were more controver-

sial. As many as 85% of programs had
policies on interactions.21,23,33,35-37

Attitudes Toward the Interaction
All 16 studies† reported here (TABLE 3)
used a self-report design with similar
rates of response and limitations.

Residents and physicians have simi-
lar attitudes about pharmaceutical rep-
resentatives. They believe that repre-
sentatives provide accurate information
about their drugs25 and are equivocal in
their beliefs that representatives could
provide accurate information on estab-
lished or alternative drugs.24-26,38 Most be-
lieve that representatives prioritize prod-
uct promotion above patients’ welfare25

and are likely to use unethical prac-
tices.22,33 Residents are less likely than
physicians are to endorse the influence
of the interaction on their behavior.‡

Most deny that gifts could influence
theirbehavior19,24,26,32,34,38 andareequivo-
calabout theethicsof suchapractice,22,33

with residents more likely to admit that
withoutgifts,theirinteractionswithphar-
maceutical representatives would be re-
duced.24,26,38 Similarly, respondentsagree
that conference37 and lunch rounds27

attendance would decrease without
industry-paid meals. Samples, continu-
ing medical education (CME), and con-
ference travel funding are felt to exert
more influence (40% to 55%) than pro-
motionalmaterialdoes(22%).19,29,34 Each
interactionelicitedethicalconcerns;travel
funding generated the most concern
(48%29 to 75%19). Most physicians also
agree thatpharmaceutical representative
speakersshouldbebanned.24,38Residents’
opinions are divided.24,26 Programs with
concerns about these interactions were
morelikelytobemilitary,nontraditional,
or to have another source of funding.37

Effect of Interaction
Sixteenstudies§wereidentified(TABLE4)
thatassessedthe impactof thephysician-
industry interaction on the knowledge,
attitudes,andprescribingpracticesofphy-
sicians.Studiesusedcross-sectional,case-
control, orpreinteractionandpostinter-

actionmethodstoassesstheimpactofpar-
ticular interactions.

Interactions With Pharmaceutical
Representatives
There was an independent association
between meetings with pharmaceutical
representatives and formulary addition
requests for the drug of the representa-
tive’scompany,bothwithrespect tocon-
trol physicians who did not meet rep-
resentativesandwithrespect to requests
for other companies’ drugs.17,39 Most of
the requested drugs presented little or
no therapeutic advantage over existing
formulary drugs, but the merit of the re-
quests was not related to interactions
with the pharmaceutical industry. This,
aswellasthestrength,consistency,speci-
ficity, and independence of the results,
make it unlikely that the interaction oc-
curredbecausethephysicianwasalready
convinced of that drug’s influence.17

Interactions with pharmaceutical rep-
resentatives were also found to impact
the prescribing practice of residents and
physicians39 in terms of prescribing
cost,24 nonrational prescribing,42 aware-
ness, preference and rapid prescribing
of new drugs,40 and decreased prescrib-
ing of generic drugs.41 These findings
were independent of other variables in
all but 1 study,41 in which such an
analysis was not done.

Attitudinal outcomes were exam-
ined in matched residency programs
with and without restrictions on inter-
actions. Exposure to pharmaceutical
representatives was highly associated
with a perception of the benefits of such
an interaction and the appropriate-
ness of other interactions. Whether ex-
posure to pharmaceutical representa-
tives or to critical faculty role models
influences residents’ attitudes re-
mains unknown.31 There were other
correlates of positive attitudes,24,28,30 but
the directionality of these latter asso-
ciations is not as clear as with the above
quasi-experimental study.31

Gifts
Receiving a gift20 and the number of gifts
received26 correlated with the belief that
pharmaceutical representatives have no*References 17,20,21,23-27,30,32,33,35-39.

†References 19, 22-27, 29, 30, 32-34, 36-39.
‡References 22, 24, 25-27, 29, 33, 34, 38, 39.
§References 14-18, 20, 24, 26-28, 30, 31, 39-42.
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impact on prescribing behavior; receiv-
ing gifts of high relevance to practice
was also associated with a positive at-
titude.30 The former association was in-
dependent of the student’s ability to re-
call the donor.

Samples
Accepting samples was associated with
awareness, preference and rapid pre-
scription of a new drug,40 and a posi-
tive attitude toward the pharmaceuti-
cal representative.30

Industry-Paid Meals
There was an independent association
between benefiting from sponsored
meals and formulary addition re-
quests for any drug39 that was clearly
dose-related.17

Funding for Travel or Lodging
to Attend Educational Symposia
Accepting funding to attend a sympo-
sium was independently associated with
increased formulary addition requests for
the sponsor’s drug.17 This interaction was
also found to impact hospital prescrib-
ing practices 2 years after 2 groups of
physicians accepted all-expenses-paid
trips to a drug-sponsored symposium.
This occurred despite the continued pre-
scribing of the 2 drugs that the new ones
were to replace and the lack of concern
about the interaction among all but 1
beneficiary.16 The physicians were not
randomly selected, thus raising the un-
likely possibility that physicians more
partial to the sponsor’s drug chose to par-
ticipate. It is nonetheless striking to note
that the changes occurred at an institu-
tional level.

Pharmaceutical Representative
Speakers
Resident exposure to pharmaceutical
representative speakers at lunch rounds
was associated with dissemination and
learning of inaccurate information
about the sponsor’s and competitor’s
drug.27 Attendance at rounds given by
a physician pharmaceutical represen-
tative was associated with appropriate
and inappropriate treatment decisions
by attending residents, independent of

Table 2. Interaction Between the Medical Profession and the Pharmaceutical Industry*

Measure Residents Physicians

Overall

Policy, % of programs Limited,21,23,33,35-37 2521 to 8623

Interaction with PR

Interaction 51% of residents23 (83% of programs
[1-3/wk])32

85%30 to 87%17

Frequency 0.25/mo26 to 3.1/mo38 (higher than in
fourth year)26

Brief: 1.5/mo39 to 8.7/mo27

Extended: 0.3/mo39 to 3.5/mo27

3 to 4/mo (NS)30,38

Brief: 1.6/mo39

Extended: 0.6/mo (NS)39

Policy, % of programs
Permitted ad lib 8430,37

Limited 6433 to 7936

Prohibited 3433

Gifts

Interaction 80% of medical students received a
book20 (90% of programs32)

Frequency 6/y (average value $60)26

Policy, % of programs
Permitted 86 to 8935,36

Samples

Interaction 66% of residents (66% of programs32) 86%25

Frequency 2/y26 to 2.4/y 39 (interns, 4.8/y; P,.02)26 1.3/y (fewer than residents;
P,.001)39

Policy, % of programs
Permitted 71 to 9435-37

Promotional Material

Interaction 91% of residents patient education items23

52% of residents seeking drug
information from PR27

(82% of programs)35

Frequency 5.4% Daily
31% Weekly
48% Monthly
14% Yearly19

Policy, % of programs
Permitted 4336, 6221

Industry-Paid Meals

Interaction 80% of residents 26 (80% of programs32) 41%20

Frequency 14/y26 to 15/y39 (interns, 31/y; P,.05) 2.3/y (fewer than residents;
P,.001)39

Policy, % of programs
Permitted 8836

Conference Travel

Interaction 3% of residents 26 42%25

Lunch Rounds and PR Speakers

Interaction 54% of programs32

Frequency Attended lunch rounds (20/y)27

Policy, % of programs
Permitted 38 lunch rounds21

38 to 86 PR speakers21,35,37

CME Funding

Policy, % of programs
Permitted 8836,37

Honoraria

Frequency 1.2/y39

Research Funding

Frequency, % 54%25

Policy, % of programs
Permitted 6936

*PR indicates pharmaceutical representative; CME, continuing medical education; and NS, not significantly different
from residents. Blank spaces indicate data do not apply or were not collected.
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variables including the resident’s
memory of the presenter’s affilia-
tion.15 Although not a randomized trial,
the factors leading to attendance seemed
unrelated to the outcome.15

CME Sponsorship
Drug company CME, sponsorship af-
fected presentation content in that the
sponsor’s drug was always preferen-
tially highlighted, although the same
drugs were discussed in each event.18

Changes in prescribing practice (self-
reported) in favor of the sponsor’s drug
were also found.14 The participants were
not randomized, but it is unlikely that
their self-selection reflected a bias for
the sponsor’s drug. The consistent find-
ings across all events also minimize the
lack of control groups. These were find-
ings in settings where industry guide-
lines were applied.

Honoraria, Research Funding,
Employment
Accepting a drug company hono-
rarium to present data on a new therapy
and receiving research support were in-
dependently associated with a formu-
lary addition request for the sponsor’s
drug as well as any drug.17,39 One study
examined the impact of employment
but did not find it significant.13

COMMENT
Limitations

MEDLINE was not personally searched
before 1994 and other databases were
not searched. However, 1 of the stud-
ies examined12 searched MEDLINE and
HEALTH from 1978 to 1993, and the
methods ensured a thorough explora-
tion of the published literature.

Industry-Physician Interaction
Residents and physicians interact with
the pharmaceutical industry fre-
quently and in multiple settings and
fashions, beginning as early as medical
school. Residents benefit more from
drug-sponsored meals, whereas physi-
cians receive more honoraria, confer-
ence travel, and research funding. Both
meet equally often with pharmaceuti-
cal representatives.

Table 3. Attitudes Toward the Physician–Pharmaceutical Industry Interactions*

Measure Residents Physicians

Interaction With PR

Knowledge and technique
Adequate/accurate knowledge overall 20%29 to 35%25

of their drug 65%25

of new drugs 32%26; LS, 2.838 LS, 2.838 to 3.624

of established drugs 25%26; LS, 2.938 LS, 2.738 to 3.524

of alternatives 19%25

Fairly portray their product 20%25

Provide misleading information 44%27

May use unethical practice 74%33; LS, 3.222 LS, 3.7 (P = .04)22

Goal is product promotion 92%25

Value
PR support CME 77%26; LS, 4.038 LS, 3.924 to 4.238

Positive 29% to 85%26,27,32;
LS, 2.438 to 3.722

LS, 2.1 to 3.722,30,38

Influence behavior 25% to 49%23,26,27,33,39;
LS, 1.822 to 2.538

58%34 to 70%25;
LS, 1.75 to 3.222,24,38

Concerned about influence 52% to 68%29

Too much contact LS, 2.822 LS, 3.4 (P = .003)22

Plan to interact with PR in the future 76.1%23

Policy
Should be allowed to interact with PR 82.3%23

Gifts

Influence behavior 8% to 27%19,26,32;
LS, 1.738

8 to 13%19,26;
LS, 1.6 to 1.824,38

Inappropriate/unethical 4% to 49%19,33 4% to 88%19,29

Ethical for gifts with/without patient benefit LS, 3.9/LS, 2.822 LS, 4.0/LS, 2.522

Leads to higher costs of drugs 35.9%23

Would maintain same contact without gifts 45%26; LS, 2.839 LS, 224 to 4.039 (P,.05)

Samples

Inappropriate 12%33 to 33%19 33%19 to 60%29

Influential 55%19 42%34 to 55%19

Should be offered 86%25

Promotional Material

Useful 58.4%25

Influential 22%19 22%19

Inappropriate 12%19 to 60%29

Industry-Paid Meals

Influential 24%19 24%34,19

Unethical 33%19 12%27 to 33%19

CME attendance would decline without

Should be allowed 21%25

Conference Travel

Inappropriate 39%33 to 75%19 48% to 75%29,19,30

Influential 42%19 42%19

Partial/full funding should be allowed 47%/15%25

Lunch Rounds and PR Speakers

Appropriate 10%19 to 11%27 10%19

Influential 12%19 12%19

Attendance would be same without lunch 0%27

Should be banned 10%26; LS, 3.739 LS, 3.539 to 4.224

CME Funding

Influential 40%34

Content should be chosen by physicians 92.5%23

*Results for residents and physicians do not significantly differ unless identified by P values. LS indicates Likert scale:
“strongly agree”-5, “agree”-4, “neutral”-3, “disagree”-2, “strongly disagree”-1. PR indicates pharmaceutical repre-
sentative; CME, continuing medical education. Blank spaces indicate data do not apply or were not collected.
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Physicians and residents were simi-
larly skeptical of the motives and com-
prehensive knowledge of pharmaceuti-
cal representativesbutexpressedasimi-
lar lack of concern about the influence
ofgifts,promotionalmaterial,meals,and
lunchrounds.Theyhadsimilarconcerns
about pharmaceutical representative
speakers,CMEfunding, andconference
funding; physicians were more con-
cerned thanwere residents about the in-
fluence of representatives. All admitted
that contactwith representativesandat-
tendanceateducationaleventswouldde-
cline were it not for gifts and meals.

Outcome of Interaction
Although some positive outcomes were
identified (improved ability to iden-

tify the treatment for complicated ill-
nesses), most studies found negative
outcomes associated with the interac-
tion. These included an impact on
knowledge (inability to identify wrong
claims about medication), attitude
(positive attitude toward pharmaceu-
tical representatives; awareness, pref-
erence, and rapid prescription of a new
drug), and behavior (making formu-
lary requests for medications that rarely
held important advantages over exist-
ing ones; nonrational prescribing be-
havior; increasing prescription rate;
prescribing fewer generic but more ex-
pensive, newer medications at no dem-
onstrated advantage.)

No study used patient outcome mea-
sures.Studiesdemonstratinganeffecton

research findings43-47 were excluded be-
cause theywerenot limitedtophysicians
or to clinical activity. Some detected an
influenceofsomeinteractionsusingself-
report measures but were limited by the
aforementioned biases and were less in-
formativethantheanalyticstudiesreport-
ingspecificoutcomes.However,mostof
thesestudiesexaminedonly1interaction
or the effect of 1 intervention at a time,
evenif theeffectof these interactionswas
posited as being cumulative. One study
gaveahighestimate for theeffectof2 in-
teractions but had not entered this find-
ing into the regression analysis.17

Most studies found a significant asso-
ciationthatwasconsistentandstrongfor
all interactionsexaminedandwhichwas
biologically plausible and coherent with

Table 4. Effect of Physician–Pharmaceutical Industry Interactions on the Practitioner*

Interaction Outcome Findings

Interaction with PR Attitude Exposure to PR associated with positive perception of PR (b = .638; P = .02) (R),31 perception of appropriateness
of other interactions (r = 0.706; P = .02) (R)31

Perceived support by PRs (r = 0.384; P,.01),28 the availability (r = 0.30; P,.001) and applicability (r = 0.30;
P,.001) of PR information and of the PRs themselves (r = 0.54; P,.001),24 and receiving practical prescribing
information30 associated with positive perception of PR (P)

Formulary
request

“Request made at suggestion of PR in the last year” (R, 4%; P, 20%)39

Contact with PR associated with increased likelihood of request for PR’s drug vs those who did not meet PR (OR,
3.4; 95% CI, 1.8-6.6), and vs request for other company’s drug (OR, 4.9;
95% CI, 3.2-7.4) (P)17

Prescribing Frequency of contact associated with change of practice (R, r = 0.049, P = .003; P, r = 0.016, P = .003),39 higher
prescribing cost (r = 0.155; P,.01) (P),24 and rapid prescription of a new drug (r = 0.35; P,.002) (P)40

Relying on PR associated with decreased likelihood of prescribing generic by 66% (P)41 and less rational prescribing
(r = 0.195; P,.03) (P)42

Gifts Attitudes Receiving a gift20 and number of gifts received ( r = 0.24; P,.04)26 are associated with belief that PRs have no
impact on behavior (R)

Receiving high-relevance gifts is associated with positive attitude toward gifts (P)30

Samples Attitudes Positive attitude toward the PR (P)30

Prescribing Awareness, preference, and rapid prescription of a new drug ( r = 0.35; P,.002) (P)40

Industry-paid meals Formulary
request

Increased likelihood of request for any drug ( r = 0.089; P = .03)39; 8% of requesting physicians
vs 3% of controls “occasionally” shared meals; 14% vs 1% “often” shared meals (P,.01) (P)17

Conference travel Formulary
request

Increased likelihood of request for sponsor’s drug (OR, 7.9; 95% CI, 1.1-55.6) vs controls who did not benefit (P)17

Prescribing 4.5- to 10-fold increase in preconference prescribing rate of sponsor drug (compared with 2.5- to 3.5-fold national
rate increase) (P)16

PR speakers Knowledge Learning of inaccurate information (only 26% able to identify inaccurate claims) (R)27

Prescribing Appropriate treatment for complications of discussed illness (OR, 8.4; 95% CI, 2.1-38.9) (R)15

Inappropriate treatment (higher cost, more invasive) for milder forms of the discussed illness
(100% vs 79% of those not in attendance; P = .03) (R)15

CME funding Content More frequent mention (2.5 to 3 times) of positive effects of sponsor’s medication and negative
or equivocal effects of competitor’s (P,.05) (P)18

Prescribing Highest increase (5.5% to 18.7%) in the rate of prescription of the drugs made by the CME sponsor, while
decrease or smaller increase in rate of competitor’s drug (P,.05) (P)14

Honoraria Formulary
request

Increased likelihood of request for any drug ( r = 0.178; P = .003),39 from those who benefit “occasionally” (OR, 4.0;
95% CI, 1.0-16.8) and “often” (OR, 29.1; 95% CI, 3.4-246.6) (P)17

Increased likelihood of request for sponsor’s drug vs controls who did not benefit (OR, 3.9;
95% CI, 1.2-12.7), and vs request for other company’s drugs (OR, 2.2; 95% CI, 1.1-4.2) (P)17

Research funding Formulary
request

Increased likelihood of request for any drug ( r = 0.102; P,.05)39; 61% of requesting physicians
vs 29% of controls benefited (P = .002) (P)17

Increased likelihood of request for sponsor’s drug (OR, 9.5; 95% CI, 2.6-35.7) vs controls who did not benefit (P)17

*CME indicates continuing medical education; PR, pharmaceutical representative; P, physicians; R, residents; S, students; OR, odds ratio; and CI, confidence interval.
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othertheories48 (TABLE5).Doseresponse
was demonstrated in all interactions in
whichitwasexamined.Somestudieswere
evenable toestablishspecificityby iden-
tifyingastrongerendorsementof acom-
pany’sproduct,althoughnonspecificout-
comes(eg,decreasedprescriptionofnon-
genericproducts,moreexpensiveandless
rational treatment) are just as meaning-
ful.The independenceof theassociation
was established with a matched analysis
ormultivariateanalysisinallbutCMEand
gifts,although,thebiasinthecaseofCME
funding seems small. Nonetheless, the
temporaldirectionof theassociationwas
established foronly4 interactions: an in-
crease inthephysicianprescribingrateof
theCMEsponsor’sdrug14; an increase in
hospitalprescribingrateoftheconference
travel sponsor’sdrug16; increasednonra-
tionalprescribingchoiceof thesponsor’s
drugafter relatedresident teachinggiven
byphysicianpharmaceutical representa-
tives15; andanassociationbetween inter-
actionswithpharmaceutical representa-
tivesandpositiveattitudestowardthem.31

Thislatterassociationislimitedbythepos-
sibilityofaconfounderresponsibleforthe
differencesinattitudesamongthe2groups
of residents. The causal directions of all
other studies are not as clear, suggesting
that interactionscouldhave followedthe
outcomes. Chren and Landefeld17 argue
thattheirfindingsdemonstratetheimpact
of interactionswithpharmaceutical rep-
resentatives,honoraria,andsponsoredre-
search.Therearenoidealdatatodate,but
theliteraturepointstoimportantconcerns

for 3 interactions with physicians: phar-
maceuticalrepresentativespeakers,CME
sponsorship,andconferencetravel.Many
lessrigorousstudiesalsodetectedtheim-
pactof the interactionswithpharmaceu-
tical representatives.Theseoutcomesoc-
curred despite physicians’ forgetting the
sponsors’names15,20 orphysicians’beliefs
that they could not be influenced.16

Policy Implications
Severalprofessionalsocieties,53-57havede-
veloped guidelines to modulate the in-
teraction between physicians and the
pharmaceutical industry. Despite the
guidelines’recommendationthatstudents
and residents should be informed about
them, there was a lack of awareness.
Among residents, only 23%23 to 50%32

knew about them, whereas 62% of phy-
siciansknewofatleast1guideline.19Also,
enrollment inaprogramwithguidelines
affectedwhether theywouldacceptgifts,
but having read the national guidelines
andawarenessoftheprogram’spolicydid
not.23 Enrollment in a program with
guidelines also affected the frequency of
andattitude toward these interactions.31

Whetheritwastheguidelinesthemselves
or the presence of critical faculty who
servedas rolemodels that influencedthe
interactions cannot be elucidated from
these studies. Only a few training pro-
grams have proposed their own guide-
lines (35% of US internal medicine
programs,37 58%ofUSfamilymedicine35

programs, 61% of US emergency medi-
cine programs,33 and 25% of Canadian

family medicine programs21) and fewer
distribute these guidelines21 or give for-
mal instruction on them.23

Finally,mostsuchguidelinesallowfor
physician–pharmaceuticalrepresentative
interaction whereas subsidies for travel
and other amenities at a symposium can
only be given to residents. This article
questions theadequacyof theguidelines
for many of the above interactions, spe-
cifically, the lackofguidelines regarding
resident–pharmaceutical representative
interaction, theefficacyof theguidelines
for industry-sponsoredCMEevents,and
theallowanceofindustry-sponsoredcon-
ferencetravelforresidentsdespitethefact
that these have been disallowed for phy-
sicians. This is of great concern in terms
oftravelscholarships, forwhichresidents
have conference subschedules designed
by a group of mentors hired by the same
industrysponsorandareimmersedinthis
groupfor thedurationof theconference.
ConcernsaboutCMEcouldbeaddressed
byprioritizing theAssociationofAmeri-
canMedicalCollegesguidelinesandcon-
cernsbyotherauthors.58 Also, theAmeri-
canCollegeofPhysicians’suggestionthat
physicians should be guided in making
decisionsabouttheiractivitiesbywhether
theywouldbewilling tohave their inter-
actions known does not address the fact
that physicians do not always compre-
hend how interactions affect them.

Another attempt to address growing
concernaboutphysician-industry inter-
actionhasbeen the introductionofprac-
tical training. Twenty-five percent37 to

Table 5. Hill Criteria for Causality and Industry-Physician Interactions48*

Consistency† Strength Specificity‡ Dose-Response
Biological

Plausibility§ Coherence
Temporal

Relationship Experiment31

Interaction with PR Yes Yes Yes Yes Yes Yes Yes Yes

Gifts Yes Yes . . . Yes Yes Yes . . . Yes

Samples Yes Yes . . . Yes Yes Yes . . . . . .

Industry-paid meals Yes Yes . . . Yes Yes Yes . . . . . .

PR speakers Yes Yes . . . . . . Yes Yes Yes . . .

CME funding Yes Yes . . . . . . Yes Yes Yes . . .

Conference travel Yes Yes Yes Yes Yes Yes Yes . . .

Honoraria Yes Yes Yes Yes Yes Yes . . . . . .

Research funding Yes Yes Yes Yes Yes Yes . . . . . .

*Ellipses indicate data were not collected. CME indicates continuing medical education.
†More than 1 study found an effect for each interaction.
‡Only 1 study examined specificity and defined it as increased likelihood of choosing product of sponsor over competition in association with interaction.25

§Mechanism: for gifts, meals, honoraria, and travel subsidy49; interaction with pharmaceutical represtative (PR)50-52; research funding43-47; the mechanisms for all other interactions
are reviewed in the text.
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75%21 ofprogramstaughtabout industry
marketingtechniquesandcriticalappraisal
of industry product claims. Yet these at-
tempts leftmanyresidentswanting: fam-
ilymedicine,psychiatry,emergencymedi-
cine, and internal medicine residents
wantedmoreteaching26,33,38 bothinmedi-
calschool(45%)andresidency(60.6%).21

Reportsofsomeprogramsthathavebeen
implemented are optimistic,9,22,33,59-62

However,2of thestudiesareolder9,60 and
anotherprogram62 wasconducted infre-
quently.Also,only short-termeffectson
attitudeandknowledgewereexamined,
leaving the impact on long-term behav-
ior unknown. Clearly, there is a need for
systematicinterventions.Positivechanges
in prescription patterns and physician
knowledge40,63,64 associated with such
alternatives as academic detailing and
industry-independentdrug information
mailingssuggestotheravenuesforaction.
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