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OBJECTIVE: Medical school and residency are formative years in es-

tablishing patterns of prescribing. We aimed to review the literature

regarding the extent of pharmaceutical industry contact with trainees,

attitudes about these interactions, and effects on trainee prescribing

behavior, with an emphasis on points of potential intervention and pol-

icy formation.

DESIGN: We searched MEDLINE from 1966 until May 2004 for English

language articles. All original articles were included if the abstract

reported content relevant to medical training and the pharmaceutical

industry. Editorials, guidelines, and policy recommendations were

excluded.

MEASUREMENTS AND MAIN RESULTS: Contact with pharmaceuti-

cal representatives was common among residents. The majority of

trainees felt that the interactions were appropriate. A minority felt that

their own prescribing could be influenced by contact or gifts, but were

more likely to believe that others’ prescribing could be influenced. Res-

ident prescribing was associated with pharmaceutical representative

visits and the availability of samples. A variety of policy and educational

interventions appear to influence resident attitudes toward interactions

with industry, although data on the long-term effects of these inter-

ventions are limited. Overall, residents reported insufficient training

in this area.

CONCLUSIONS: The pharmaceutical industry has a significant pres-

ence during residency training, has gained the overall acceptance of

trainees, and appears to influence prescribing behavior. Training pro-

grams can benefit from policies and curricula that teach residents

about industry influence and ways in which to critically evaluate in-

formation that they are given. Recommendations for local and national

approaches are discussed.
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I nteractions between physicians and the pharmaceutical

industry have been coming under increasing scrutiny both

within the medical field and among the public.1,2 Pharmaceu-

tical companies spend, on average, twice as much on market-

ing to physicians and the public as they do on research and

development.3 In 1999, 87% of the $13.9 billion spent on drug

promotions was aimed at physicians,1 with an estimated ex-

penditure of $8,000 to $13,000 spent per year per physician.1

Total expenditures for drug promotion rose to $16 billion in

2000.4 The medical literature has demonstrated that promo-

tional activities can effectively influence the behaviors of pract-

icing physicians, such as prescribing decisions and requests

to add medications to a formulary.5 Despite many layers of

evidence that marketing is effective, physicians may frequently

be unaware of being influenced by marketing when making

prescribing decisions.6–8

The effects of gifts from industry to physicians in general

have been summarized elsewhere, but no published reports

have reviewed the literature on the pharmaceutical industry’s

influence over medical trainees.5,9 The circumstances and

effects of pharmaceutical industry promotions on medical

trainees may differ substantially from those of practicing phy-

sicians. Because medical students, residents, and fellows are

forming early preferences and practice patterns, they may be

particularly vulnerable to the effects of industry promotions.

Moreover, the educational, financial, social, and institutional

contexts in which these interactions occur are often markedly

different from those of practicing physicians.

Understanding trainees’ attitudes and behavior in response

to pharmaceutical promotions is essential to inform policy and

to guide the growing numbers of programs in medical schools

and post-graduate programs that aim to educate trainees about

marketing and prescribing. Our aim is to review the literature

regarding the extent of pharmaceutical industry interactions

with trainees, the presence of guidelines for appropriate inter-

actions with trainees, attitudes about these interactions, and

effects on trainee prescribing behavior, with an emphasis on

points of potential intervention and policy formation.

METHODS

We searched MEDLINE from 1966 until May 2004 for English

language articles using the key words ‘‘pharmaceutical indus-

try,’’ ‘‘drug industry,’’ ‘‘pharmaceutical manufacturers,’’

‘‘pharmaceutical companies,’’ ‘‘pharmaceutical representa-

tives,’’ or ‘‘pharmaceutical firms,’’ combined with the subject

headings ‘‘education, medical,’’ ‘‘education, medical, gradu-

ate,’’ ‘‘education, medical, undergraduate,’’ ‘‘internship and

residency,’’ or the key word ‘‘housestaff.’’ All original English

language articles were included if the abstract reported con-

tent relevant to any aspect of medical training and the phar-

maceutical industry. Studies focused on training program

faculty were also included, because faculty serve in a teach-

ing and role-modeling capacity for trainees, and transmission

of educational values occurs through them. Articles without

abstracts were examined directly for relevance. Editorials were
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reviewed for content and were included if original investiga-

tions not published elsewhere were described. Guidelines and

policy recommendations were excluded. All bibliographies of

included articles were cross-referenced for other relevant stud-

ies, which were then included, as were recent articles brought

to our attention.

In order to summarize the common themes in the studies,

questions from surveys were grouped by the consensus of the

authors when the themes they addressed were equivalent,

even if worded differently between studies. These questions

are represented in the tables by compact question statements

intended to preserve the meaning of the theme. In certain cas-

es, we categorized items in studies using implicit criteria (e.g.,

deeming a type of gift ‘‘educational’’ or ‘‘noneducational’’) to

allow comparison with other studies. Survey results regarding

trainee knowledge, attitudes, and behavior were extracted by

one of us (DZ) in the form of percent agreement with a state-

ment or Likert-scale responses (1=strongly agree, 2=agree,

3=neutral, 4=disagree, 5=strongly disagree). To maintain

consistency in our presentation of data, results of negatively

worded questions or those using an inverted Likert scale (i.e.,

1=strongly disagree, 5=strongly agree) were reversed when

grouped with other questions that addressed the same theme.

Instances where this was done are noted in the tables. No pa-

pers for which we display Likert-scale data used a smaller or

larger number of items.

In places where we discuss data from students and res-

idents, we have used the term ‘‘trainees’’; otherwise, we have

used the more specific term ‘‘students’’ or ‘‘residents’’ (no stud-

ies evaluated fellows). All data for training program faculty,

program directors, and chief residents are reported separately

in the tables.

RESULTS

The initial search retrieved 155 articles. Twenty additional ar-

ticles were found upon review of the bibliographies of these

articles and through notification of recent publications. Fifty-

eight articles were excluded because their subject matter did

not deal with the pharmaceutical industry and trainees. Sixty-

nine articles were excluded because they were editorials or

commentary or news items, and 5 were excluded because they

were guidelines or policy recommendations. The 44 articles

that were ultimately included are summarized in Table 1.

CHARACTERISTICS OF STUDIES

The identified studies were published between 1960 and

2004, with 3 studies published prior to 1990, 11 studies be-

tween 1990 and 1994, 18 between 1995 and 1999, and

12 between 2000 and the beginning of 2004. Eleven studies

reported educational interventions, 9 of which also reported

attitude surveys.10–20 Twenty-four studies reported the results

of surveys.21–23,25,27,30,31,34–39,41,42,44–50,52,53 The remain-

ing 9 studies described other aspects of the interface be-

tween trainees and the pharmaceutical industry

(Table 1).24,26,28,29,32,33,40,43,51

The vast majority of studies used written surveys and

descriptive statistics. Of the total of 31 studies that surveyed

attitudes, 3 used modifications of a scale originally validated

by McKinney, while the remaining 28 utilized unvalidated

instruments.16,41,52 Sample size across studies ranged from

12 to 1,917, with a median of 214. Response rates ranged

from 31% to 100%.

TYPE AND EXTENT OF INDUSTRY CONTACT

Pharmaceutical representatives interact frequently with train-

ees and provide small gifts during sponsored meals, confer-

ences, and scientific meetings. In 1 study of medical students,

90% reported having received at least 1 book from a drug com-

pany.36 Residents in Internal Medicine and psychiatry have

reported attending between 1.5 and 8 industry-sponsored

lunches or rounds per month,27,41,42,46,52 emergency medi-

cine residents have been reported to interact with pharmaceu-

tical representatives 1 to 3 times per week,44 and in a more

recent study, medical students reported a mean of 10.6

contacts per month.23 A study of Internal Medicine program

directors revealed that 89% allowed industry sponsorship of

conferences, 84% allowed residents to meet with pharmaceu-

tical representatives, and 85% accepted industry food for

conferences, although 71% of programs had other sources of

funding for food.47 Pharmaceutical representatives were

allowed to give presentations in roughly half of Internal

Medicine and emergency medicine programs.21,47 Among

emergency medicine chief residents, 93% reported involve-

ment of pharmaceutical representatives in their programs,44

while in another study of emergency medicine programs, 18%

at least occasionally allowed unrestricted interactions between

representatives and residents at work, 32% allowed sponsored

speakers to present topics to the residency, 41% allowed

representatives to teach residents directly, and 40% accepted

cash support for social activities.21

TRAINING ABOUT INTERACTIONS WITH INDUSTRY

A number of studies have assessed medical student and res-

ident training for interactions with pharmaceutical represent-

atives and their awareness of guidelines that address these

interactions. In 3 of 4 studies, a majority of trainees reported

insufficient training about how to interact with pharmaceuti-

cal representatives,16,23,41,52 and about half desired more

teaching on the subject.38 In another study, the majority of

residents also stated that training was insufficient in the area

of sample medication use.37 In a survey of Internal Medicine

residency programs, Lichstein found that 26% of programs

offered instruction on how to assess pharmaceutical repre-

sentative marketing claims.47 Resident, chief resident, and

program director awareness of and familiarity with guidelines

and position statements ranged from 1% to 70% between

different studies,10,25,34,44 and in another study, 23% of resi-

dents reported having read them.38

ATTITUDES

Attitudes toward interactions with and information received

from pharmaceutical representatives varied in different study

settings (Table 2). Several of the studies surveyed both trainees

and faculty in the same medical centers, and others surveyed

faculty program directors; where applicable, data from both

groups are presented to highlight similarities and differences.

Substantial numbers of residents and faculty found phar-

maceutical representative interactions to be ‘‘appropriate,’’

‘‘important,’’ ‘‘beneficial,’’ or ‘‘ethical’’ and felt that they should be

permitted. However, at least 2 studies suggest that residents
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Table 1. Summary of Articles Included in Review

Study Population N� Methods Intervention Main Results

Educational interventions
Watkins and
Kimberly10

(2004)

IMw residents
and faculty

85/88,
86/109

Needs
assessment,
survey pre
and post

Integrated 4-unit curriculum using
small and large group seminars

All residents reported increased awareness of
patients’ perceptions, how to identify conflict of
interest, and feeling more prepared to interact with
pharmaceutical representatives

Wilkes and
Hoffman11

(2001)

Medical students 120/
136

Survey, pre
and post

Mock pharmaceutical representative
presentation with discussion,
literature search tools

Intervention increased belief that sponsored trips
cause bias and advertisements are not
educational. Many students who initially felt
issues were not problematic became uncertain of
their ethical position

Kelcher et al.12

(1998)
FP residents 12/15 Survey Educational seminar and 8

actual pharmaceutical representative
presentations

92% of residents felt better prepared to interact
with pharmaceutical representatives after the
seminar

Hopper et al.13

(1997)
IM faculty, IM
residents

14/18,
28/31

Survey, pre
and post

40-min lecture/discussion Postintervention residents more likely to agree that
pharmaceutical representatives can be unethical,
marketing can be inappropriate, and prescribing
can be influenced

Shear et al.14

(1996)
FP residents,
medical students

N/A Descriptive 1-h video and discussion of physician/
detailer interaction

No formal outcomes

Anastasio et al.15

(1996)
FP residents 29/30 Survey, pre

and post
Educational seminar with role play
and feedback

Increased confidence in meeting 10 goals of
interaction with pharmaceutical representatives

Shaughnessy
et al.16 (1995)

FP residents 12/12 Validated
survey, pre
and post

Lecture/discussion and evaluation of
actual pharmaceutical representative
presentation

More likely to believe that pharmaceutical
representatives influence prescribing, less likely to
believe they support important conferences and
speakers

Vinson et al.17

(1993)
Medical students 134/

214
Survey 50-min lecture/discussion ‘‘Marketing practice acceptability’’ score showed

students less accepting of pharmaceutical
representatives postintervention

Palmisano and
Edelstein18

(1980)

Medical students,
nurse practitioner
students

100/
100,
95/
100

Survey, pre
only

90-min seminar to introduce students
to drug industry strategies

85% of medical students think it is improper for
public official to take gift; 46% think it is improper
for medical students to do same

Daniel and
Leedham19

1966

Medical,
pharmacy, and
dental students

197/
227,
98/
101,
25/
25

Survey Small group evaluation of drug
advertising as part of pharmacology
course

Students more skeptical of drug company claims

Garb20 1960 Medical students N/A Descriptive Evaluation of drug company ads,
pharmaceutical representative
presentations

11 of 26 companies found to be reliable

Knowledge, attitudes, practices, and other research
Keim et al.21

(2004)
EM program
directors

106/
125

Survey Attitudes and practices toward
industry interactions

Majority accepted industry support, while 490%
agreed that industry support is an attempt to
change prescribing

Brett et al.22

(2003)
IM residents and
faculty

39/42,
37/51

Survey Which pharmaceutical industry
gifts are ethically problematic?

Most activities not believed to create ethical
problems

Monaghan
et al.23 (2003)

Medical,
pharmacy, and
nurse practitioner
students

59/108,
53/94,
17/17

Survey Knowledge and attitudes toward
the pharmaceutical industry

Medical students were unsure of the usefulness of
interactions and felt that most types of gifts were
appropriate

Boltri et al.24

(2002)
FP residents and
faculty

24, 8
(clinic
totals)

Sample use
tracking

Prescriptions for patients with
hypertension, pre and postrestriction
of samples

Prescribing of first-line antihypertensive
medication by residents increased from 39% to
72% after sample availability was restricted

Chakrabarti
et al.25 (2002)

Psychiatry chief
residents and
program directors

12/16,
15/16

Survey Attitudes, awareness of guidelines,
and perceptions of compliance with
guidelines

75% unaware or noted absence of policy on
industry influence, and 11% described influence of
industry on their program as ‘‘restricted’’

Wolfsthal et al.26

(2002)
IM program
directors

287/
394

Program
Survey

Factors that correlate with American
Board of Internal Medicine (ABIM)
program pass rate

Financial support for residency programs from
industry is a negative predictor of ABIM pass rates

McCormick
et al.27 (2001)

IM residency
graduates

205/
299

Survey Association between industry policy
in residency and future behavior

Presence of policy negatively associated with
perceived benefit of pharmaceutical representative
information, OR 0.37 (95% CI 0.14 to 0.96)

Schwartz
et al.28 (2001)

Patients admitted
by psychiatry
residents

N/A Chart review Prescriptions for psychiatric patients
newly enrolled in a resident clinic

Choice of initial medication associated with recent
pharmaceutical representative visits for that
medication

Sigworth29

(2001)
IM residents 164/

181
Interview
and survey

Branded items carried in white
coat pockets

97% carried at least 1 branded item, median
4 items

Steinman et al.30

(2001)
IM residents 105/

117
Survey Resident attitudes and practices

towards industry gifts
Residents found most gifts appropriate and felt
their own prescribing was not influenced, while
others’ can be
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Table 1 (continued )

Study Population N� Methods Intervention Main Results

Ferguson31

(1999)
IM residency
graduates

346/
865

Survey Current interactions with
pharmaceutical representatives,
presence of policy in residency

Presence of policy in residency did not predict
likelihood of interaction with pharmaceutical
representatives or acceptance of samples

Razack et al.32

(1999)
Pediatric
residency
program

N/A Descriptive Program experience with policy
development

An example of attempt to address conflicts of
interest

Brewer33

(1998)
FP residents N/A Prescription

inventory
Prescriptions at 3 residencies
with differing sample policies

Greater use of generics seen at programs with
limited or no medication samples. No cost
differences

Gibbons et al.34

(1998)
Residents and
practicing
physicians,
patients

268/
394,
196/
200

Survey Physician and patient attitudes Patients found gifts more influential than
physicians, but patients more likely than doctors
to find several kinds of gifts appropriate

Mahood et al.35

(1997)
FP program
directors

16/16 Survey Presence of policy or curriculum,
extent of industry interaction

4 of 16 FP programs had policies, 13 taught critical
appraisal of industry claims, 4 taught industry
marketing techniques

Sandberg
et al.36 (1997)

Medical students 205/
205

Survey Recall of drug company name after
receipt of textbooks as gifts

90% received at least 1 free book, 25% recalled
name of company

Shaughnessy
and Bucci37

(1997)

FP residents and
program directors

248/
800,
232/
436

Survey Knowledge, attitudes, and behavior
related to sample medication use

Samples were valued and used often; training
regarding sample use was not viewed as adequate

Sergeant
et al.38 (1996)

FP residents 226/
262

Survey Attitudes, knowledge, self-reported
behavior

82% approved of industry interaction, 58% found
industry literature useful, and 34% believed
pharmaceutical representatives influenced
prescribing

Spingarn et al.39

(1996)
IM residents 75 Survey,

retrospective
cohort

Knowledge of Lyme disease treatment
and information recall after grand
rounds by pharmaceutical
representative

Attendees (n=22) more likely to name company
drug for complicated Lyme disease, less likely to
name appropriate drug for mild disease

Stryer and
Bero40 (1996)

IM residency,
HMO, private
practice

N/A Assessment
of
promotional
items

Compliance with FDA regulations 42% of items failed to comply with at least 1
regulation; items favor the distributing company

Hodges41

(1995)
Psychiatry
residents and
students

74/106 Validated
survey

Attitudes, extent of interaction with
pharmaceutical representatives

77% felt pharmaceutical representatives support
important conferences; 57% felt promotional items
do not affect prescribing

Ziegler et al.42

(1995)
IM residents 27/

N/A
Survey,
pharmacist
transcription

Accuracy of drug information stated
during pharmaceutical
representative presentations

12 of 106 (11%) statements were incorrect; 26% of
residents recalled hearing a false statement

Johnstone and
Valenzuela43

(1995)

Anesthesia
residency
program

N/A Descriptive Departmental experience with
pharmaceutical industry

Industry influence was pervasive and often
unethical; restrictions on pharmaceutical
representative activity were instituted

Reeder et al.44

(1993)
EM chief
residents

72/87 Survey Extent of pharmaceutical
representative involvement, attitudes

80% felt programs benefit from industry presence,
and 20% felt their own prescribing habits were
affected

Keim et al.45

(1993)
EM residents and
program directors

1385/
1836,
80/81

Survey Attitudes and self-reported behaviors 60% of residents felt gifts were appropriate, 74%
felt pharmaceutical representatives cross ethical
boundaries, and 49% felt they affect prescribing

Brotzman and
Mark46 (1993)

FP residents 265/
378

Survey Attitudes stratified by type of policy
(‘‘unrestricted’’ vs ‘‘restricted’’
residency)

Unrestricted program residents more likely to view
interaction as beneficial, view detailing as helpful,
and view gifts as appropriate

Lichstein
et al.47 (1992)

IM program
directors

272/
444

Survey Extent of industry involvement,
attitudes

88% allowed industry sponsored conferences, 67%
felt benefits outweighed risks, and 35% had formal
policy

Banks and
Mainous48

(1992)

Medical school
faculty

248/
462

Survey Attitudes of medical school faculty
toward American Medical Association
guidelines

Majority felt samples and gifts do not influence
prescribing, and 66% felt personal pharmaceutical
representative relationship does influence
prescribing

Brotzman and
Mark49 (1992)

FP programs 328/
386

Survey Presence of policies regarding industry
interactions

58% had policy; 41% had prohibitions

Bucci and
Frey50 (1992)

FP program
directors

325/
383

Survey Level of pharmaceutical curriculum
development

Presence of pharmacy faculty associated with
presence of curricula to evaluate industry
marketing materials and presence of guidelines

Morelli and
Koenigsburg 51

(1992)

Drug samples in
FP residency

N/A Samples
inventory
and tracking

Characteristics of the distribution of
samples

54% of samples given to patients, 46% family/self/
other, 39% economic rationale, and 53%
therapeutic rationale; simultaneous written
prescription matched sample brand 100% of time
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from programs with regulatory policies took a more skeptical

approach to interactions than residents from programs with-

out policies.27,46

Individual residents believed themselves to be more im-

mune to industry influence than their colleagues. In 5 studies,

fewer than half of the residents believed that interactions

with pharmaceutical representatives could influence their

own prescribing,29,30,38,41,42 while in 1 study, 84% believed

that representatives could influence the prescribing of other

physicians30; similar results were also found in studies using

Likert scales.13,52 In 1 study, faculty were more likely than

residents to believe that residents’ prescribing can be influ-

enced in general.45

The theme of personal immunity to industry influence

was also reflected in questions about receiving gifts. Across a

number of studies, residents stated that most types of gifts

(including sponsored meals) were appropriate, and a minority

felt that gifts influenced behavior.11,30,34,45 Even for the most

Table 2. Attitudes Toward Interactions with Pharmaceutical Representatives

Question/Statement Agreement (%) Agreement (Likert Scale) (1—Strongly Agree,
2—Agree, 3—Neutral, —Disagree,

5—Strongly disagree)�

Residents (Unless
Specified as Students)w

Program Directors,
Faculty, Chief

Residents

Residents
(Unless Specified

as Students)w

Program Directors,
Faculty, Chief

Residents

General interactions
Interactions are appropriate/important/

beneficial
80,44 6747 3.713� 3.913�

Member of program with policy: � 35,27 2746

Member of program with no policy: � 60,27 5446

Information is accurate/useful/high quality/
reliable

58,38 25 to 32,41z 85,42

6222
73,22 48 to 5550 3.1 to 3.2,52z 2.4 to 2.6,‰

2.3 to 2.4,16z 2.923�w
3.2 to 3.352z

Member of program with policy: 1546

Member of program with no policy: 3946

Representatives provide misleading information 4442

Representatives perform an important teaching
function

4041 3.6,52 3.2,23�w 2.5,‰

2.316
3.952

Contact should be permitted in an educational
setting

8238

Appropriate/ethical to interact with
pharmaceutical representatives during
work/clinic hours

9022� 62,47 6222�

There is too much industry contact/influence 4025 3.213 2.613

Pharmaceutical representative presentations
should be eliminated/banned

66,46 1041 5252 4.2,‰ 4.3,16 2.3,52

4.423�w
2.552

Influence on prescribing (general)
Pharmaceutical representatives influence my

prescribing
39,30 34,38 49,41 37,42

49,45 9129
5848, 6445 4.3,13 3.5,52� 2.9,‰

2.7,16� 2.823�w
4.313, 3.752�

Pharmaceutical representatives influence other
physicians’ prescribing

8430 3.013 3.213

Pharmaceutical representatives influence
residents’ prescribing

4945 75,45 5650

Gifts
Promotional items influence my prescribing 2741 13,48 2044 4.3,52� 3.5,23�w 4.2,‰

3.716�
4.452�

Physicians cannot be compromised by very
expensive gifts

1552 2352

Representatives may cross ethical boundaries by
giving gifts to physicians

7445

Table 1 (continued )

Study Population N� Methods Intervention Main Results

McKinney
et al.52 (1990)

IM faculty and
residents

277/
335,
190/
240

Validated
survey

Attitudes 23% faculty/15% residents felt physicians cannot
ever be compromised; both denied influence of
contact on their own prescribing behavior

Lurie et al. 53

(1990)
IM faculty and
residents

240/
309,
131/
175

Survey Reported number of pharmaceutical
representative contacts, self-reported
behavior

25% faculty/32% residents changed practice
based on a discussion with a representative

�Presented as number of respondents/total number of subjects available.
wIM, Internal Medicine; EM, emergency medicine; FP, family practice; N/A, not available or not applicable.
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Table 2 (continued )

Question/Statement Agreement (%) Agreement (Likert Scale) (1—Strongly Agree,
2—Agree, 3—Neutral, —Disagree,

5—Strongly disagree)�

Residents (Unless
Specified as Students)w

Program Directors,
Faculty, Chief

Residents

Residents
(Unless Specified

as Students)w

Program Directors,
Faculty, Chief

Residents

Gifts are ethical/appropriate
Educational giftsk 69,‰ 51,11�w 44 to 92,30

25 to 83,34�zz 92,45

69 to 9522

7845, 59 to 7622z 2.023�w

Noneducational giftsk 86‰, 70,11�w 15 to 88,30

51 to 96,34�zz

59 to 8522z

38 to 8622z

Inexpensive gifts# 83 to 92,30 51 to
96,34�zz

59 to 95,22z 19 to 5046��

38 to 7622z 1.923�w

Expensive gifts# 15 to 87,30 25 to
71,34�zz

69,22 5 to 18,46�� 5418�w

57 to 5922z

Gifts with patient benefit 2.113 2.013

Gifts without patient benefit 3.213 3.513

Gifts influence behavior
Educational gifts 18,‰ 32,11w 9 to 4234zz

Non to educational gifts 13,‰ 20,11w 8 to 1234zz

Inexpensive gifts 8 to 2234zz 1348

Expensive gifts 10 to 4234zz

Gifts are appropriate way to learn of new product 6045 1945�

Gifts are justified, part of business/free enterprise 6045 2345

Sponsored meals
Sponsored lunches are appropriate/

ethical or should continue
88,30 90,34�z 89,42

92 to 97,22�z 35 to
7146��

78 to 8922�z 2.223�w

Sponsored meals are influential 12 to 2434z 2448

Sponsored dinners appropriate/ethical 67,34�z 88,45 41 to 9522� 67,45 65 to 8922� 2.323�w

Sponsored ‘‘happy hour’’ is ethical 74 to 7922�z 57 to 7022�z

Conference attendance would decline without meal 9247

Medication samples
Are appropriate/ethical 74,34�z 95,22� 43 to

7346��
8622� 1.6 to 3.223�wz

Are influential 55,34,37 7922 42,48 5422

Help doctors learn about medications 7037

Should only be given to the financially needy 2937

Promotional materials
Drug advertisements provide educational material 49,‰ 4311w

Are more reliable than print advertisements 4442

Sponsored lectures, Grand Rounds, conferences, and research
Sponsored Grand Rounds speakers are

ethically problematic
5 to 4422z 8 to 3522z

Sponsored continuing medical education
(CME) trips are appropriate

44,30 25,34�z

1 to 1346��
3.223�w

Sponsored CME trips/conferences are influential 4234z 4048

Accepting money from drug companies to
give lectures is unethical/inappropriate

11,‰ 12,11w 30 to 5846��

Pharmaceutical representatives support
important conferences and speakers

7741 2.0,52 1.7,‰ 2.216 1.852

Sponsored resort seminars are unethical 26,‰ 33,11w 5922 5922

Sponsored resort seminars bias physician
behavior

18,‰ 4611w

�Cases where value was reversed to reflect wording of question or differences in Likert-scale value assignments.
wMedical students.
zRanges in responses represent answers to similar questions within a study. For example, some questions are posed twice within a study, changing only

the type of gift or promotional item in question.
‰Indicates pre and postintervention responses.
kEducational gifts included textbooks, pocket antibiotic guides, dinner lectures, journal article reprints, and funding for CME travel, across studies. Not

all studies reported on all of these items. Non-educational gifts included pens, pocketknives, calendars, mugs, videos, golf balls, meals, social outings,

and luggage across the various studies for which results are listed.
zResults from this study included both faculty and residents; data were not given separately.
#Inexpensive gifts included pocket antibiotic guides, small textbooks, journal article reprints, pens, lunches, mugs, pocketknives, and golf balls. Ex-

pensive gifts included large textbooks, dinner lectures, social outings, funding for travel to CME and luggage, and gifts valued over $50.
��Range in these values represents programs with regulatory policies versus programs without policies.
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expensive of gifts (worth $10,000 and above), 1 study found

that 23% of faculty and 15% of residents felt that physicians

would not be influenced.52 Other data on differences between

residents and supervising faculty are conflicting. In a recent

study, only 3 of 18 industry promotion scenarios received sig-

nificantly different ethical ratings by the 2 groups.22 In con-

trast, a study in an emergency medicine program revealed that

residents were far more likely than faculty to believe that gifts

were an appropriate way to learn about new products.45

Finally, most residents and faculty considered medication

samples to be appropriate, with one half to three quarters of

the respondents feeling that they influence prescribing,22,34,37

and studies document a wide range of opinions on the ethics

and influence of sponsored lectures and conferences.

BEHAVIOR

Most of the studies of trainee behavior resulting from interac-

tions with industry did not measure objective behavioral out-

comes such as prescribing, attendance at sponsored events, or

use of promotional gifts. Instead, most surveys asked respond-

ents to report on their own past behaviors or expected future

behaviors (Table 3).

One study that did use objective outcomes used chart re-

view to evaluate resident prescribing in a psychiatry residency

and found a statistically significant association between indi-

vidual company sales visits and initiation of the company’s

medication by residents within 12 weeks of the sales visit.28 In

2 studies using self-report surveys, about one third of resi-

dents reported changing their practices based on discussions

with pharmaceutical representatives and information learned

from industry presentations at teaching conferences.42,53 In

the latter case, although 11% of statements by representatives

were inaccurate, only 1 in 4 residents recalled ever hearing a

false statement.42 A study which surveyed residents after a

Grand Rounds presentation on Lyme disease was given by a

pharmaceutical representative found that attendees were

more likely than non-attendees to name the speaker’s drug

as first line both when it was indicated and when it was not.39

Many residents also report accepting gifts and patient ed-

ucation items from industry representatives, even when resi-

dents think these gifts are inappropriate (Table 3).30

The use of samples is another area in which objective out-

comes have been measured. In 1 study of new prescriptions for

hypertension among family practice residents and faculty, pre-

scriptions written for guideline-recommended agents nearly

doubled among residents (from 39% to 72%) after a policy pro-

hibiting sample use was instituted.24 Other studies have

shown that the vast majority of residents accept samples to

use for patients.37,45 When samples were given for a chronic

condition and a written prescription accompanied the sample,

it matched the sample 100% of the time.51

POLICIES AND EDUCATIONAL INTERVENTIONS

Several studies have examined the presence of policies for the

interaction of pharmaceutical representatives with residents

as well as for the use of sample medications. In 1992 and 1993

in the United States, 35% of Internal Medicine programs stated

that they had a formal policy or guidelines regarding interac-

Table 3. Behavior in Residents’ Interactions with Pharmaceutical Representatives

Type of Question Frequency among
Residents (%)

Frequency among Faculty, Program
Directors, Chief Residents (%)

Self-reported behaviors—prescribing
Changed practice based on discussion with a pharmaceutical representative 3253 2553

Information from representative presented at department conference
influences my prescribing

3742

Formulary requests made at suggestion of a pharmaceutical representative 453 2553

Use generic names when prescribing 7138

After an industry speaker’s Grand Rounds on Lyme disease, residents who
attended chose the speakers’ cephalosporine for clinical scenarios where:

Pharmaceutical representatives’ drug considered first line OR 2.5 to 7.639

Pharmaceutical representatives’ drug not considered first line OR 1.5 to 5.339

Self-reported behaviors—interactions and gifts
Accepted items when thought they were inappropriate

Lunches, pens, article, antibiotic guide, textbook 40 to 10030

Dinner lecture, social outing, continuing medical education trip, luggage 8 to 5030

Accept patient education items from pharmaceutical representatives 9138

Seek information about drugs from pharmaceutical representatives 5242

Would attend a private dinner sponsored by industry 5538

Trainee acceptance of sample medications
% of residents who would accept samples for patients 88,45 9637

% of residents who would accept samples for personal use 78,45 5937

Trainee use of sample medications
% new hypertension prescriptions written for first-line drugs: 3924 3524

When samples permitted 7224 4724

After policy prohibiting sample use
% of samples dispensed directly to patients 5451�

% of samples dispensed to patients with insurance 9151�

% of samples given for chronic problems 4851

Program policies toward samples
% of programs allowing free samples to be given to residents at work 4821

�Values represent residents and faculty, combined.
OR, odds ratio.
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tions with pharmaceutical representatives, while 30% to 58%

of family practice programs and 61% of emergency medicine

program directors reported the same.45,47,49,50 Twenty-five

percent of Canadian psychiatry and family practice residen-

cies reported the presence of a formal policy.25,35 However, in

2 studies, many residents (73% –77%) and chief residents

(54%) were not aware of the presence or absence of policies

or established guidelines.38,44

In a random sample of family practice programs, resi-

dents from programs without policies were more likely than

residents from other programs to view interactions with phar-

maceutical representatives as beneficial (54% vs 27%,

P=.003), to view detailing as helpful (41% vs 10%, =0.001),

and to feel that the gifts were appropriate (50% vs 19% for in-

expensive gifts, P=.001, 18% vs 5% for expensive gifts,

P=.005).46 Another sample of family practice residency pro-

grams found that programs with pharmacists on the faculty

were more likely than other programs to have printed guide-

lines for interactions with pharmaceutical representatives,

and more likely to include methods of evaluating promotional

materials in their curriculum.50 In a survey of psychiatry chief

residents and program directors, respondents from depart-

ments and programs without guidelines perceived an in-

creased degree of industry influence on their residents’

psychiatry training.25

The long-term effects of the presence of policies in resi-

dency have been evaluated in 2 studies.27,31 In these studies,

physicians who had graduated from programs with or without

a restrictive policy were equally likely to interact with phar-

maceutical representatives27,31 or to accept samples.31 How-

ever, 1 of these studies found that interactions were less

‘‘intense’’ among graduates exposed to a policy during resi-

dency (i.e., in 1 of 2 comparisons, they scored lower on

a combined ‘‘contact score’’ that included participation in

out-of-hospital social events and acceptance of consulting

fees, among other interactions).27 In addition, this study also

found that graduates of the program with a policy were signif-

icantly less likely to find pharmaceutical representative infor-

mation helpful in guiding their practice.27

Among studies of educational interventions for which pre

and postsurveys were conducted, receiving the intervention

was associated with a stronger belief that discussions with

pharmaceutical representatives and promotional items can

impact prescribing,16 stronger beliefs that pharmaceutical

representatives may use unethical practices and that other

physicians’ prescribing patterns can be negatively influenced

by gifts,13 beliefs that resort seminars bias physician behavior

and that it is unethical to accept funding to attend these sem-

inars,11 less agreement that drug advertisements provide ed-

ucational material,11 less approval of pharmaceutical gifts,17

and an increase in resident confidence in managing aspects of

the interaction with pharmaceutical representatives.15 There

was no significant change in residents’ view of their own pre-

scribing practices after the program in one study,13 but an-

other study found that after the educational intervention

residents were more likely to believe that promotional items

can impact their prescribing.16

Certain program policies were directed at the use of sam-

ple medications. Sixty-six percent of family practice programs

reported having a policy regarding sample medications, al-

though only 15% of those incorporated recommendations of

the Society of Teachers of Family Medicine.37 In that study,

41% of residents from programs with a sample policy were

aware that a policy existed, whereas 42% of residents not gov-

erned by a sample policy thought that one was in place.37

CONCLUSIONS

In our review of studies on interactions between the pharma-

ceutical industry and physicians in training, several themes

emerge. The frequency of resident interaction with the phar-

maceutical industry was high, and the majority of residents

believed that industry interactions were appropriate. Despite

evidence suggesting that pharmaceutical representative inter-

actions can influence prescribing, a majority of residents felt

that their own prescribing could not be influenced by interac-

tions or gifts, while allowing that others’ prescribing could be

influenced. Many programs lacked policies to regulate or in-

form interactions with industry representatives, and trainees

reported insufficient training in how to approach these inter-

actions and other forms of industry promotion, despite a high

frequency of contact.

Trainees’ self-assured attitudes toward influence and

their lack of training in how to interpret pharmaceutical mar-

keting techniques, combined with limited but suggestive evi-

dence that education and policies can change attitudes and

practices, suggests a central role for education and policy. The

9 educational interventions reviewed provide a limited set of

models by which curricula may be implemented, including

lecture-, video-, and seminar-based curricula, as well as eval-

uations of pharmaceutical representative presentations, both

real and staged. The studies reviewed here suggest that these

interventions can be effective at raising trainee awareness of

influence and increasing their skepticism towards information

presented by industry. However, the time to the follow-up sur-

vey was short in each of these studies, so the long-term effects

on attitudes remain uncertain, as do the effects of these inter-

ventions on skills and behavior. While the current data are not

sufficient to recommend the inclusion of one particular teach-

ing intervention in residency curricula, larger scale randomi-

zed evaluations of educational curricula are warranted.

While these curricula represent an important first step, a

more vigorous set of interventions may be necessary to effec-

tively counter the effects of pharmaceutical marketing. In par-

ticular, such interventions should focus on problem areas in

knowledge, attitudes, and practices that have been document-

ed in the literature. For example, curricular- and practice-

based interventions should emphasize training students and

residents to critically assess marketing practices and informa-

tion received from industry, challenging prevailing local beliefs

about acceptable levels of interaction with industry, and de-

bunking the common belief among trainees that they are im-

pervious to influence. This might take the form of an ongoing

series of seminars to address educational deficiencies in these

areas. Simultaneously, interventions that target faculty and

chief residents to encourage appropriate role modeling in their

daily interactions with trainees are likely to play a critical role

in establishing new cultural norms for trainees and promoting

alignment of the overt with the ‘‘hidden’’ curriculum. It is im-

portant that these interventions incorporate proven methods

to change physician behavior, namely, they should be sus-

tained, interactive, and multifaceted, and should use local

opinion leaders (e.g. chief residents and respected faculty

members) and/or ‘‘academic detailers.’’54–56
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In addition, the widespread absence of policies and high

frequency of interactions with industry representatives sug-

gest an important role for regulation. The implementation or

modification of residency program policies is likely to be help-

ful, as some studies suggest that the presence of policies is

associated with more skeptical attitudes toward industry and

fewer future interactions with representatives. Such policies,

when clear and explicit, can not only modify current behavior

but can also help establish norms that may remain with train-

ees into subsequent stages of their careers. Moreover, these

policies and norms should guide not only the interactions be-

tween trainees and industry representatives but also the in-

teractions that the industry enjoys with program leaders and

the training programs they represent. Senior program faculty

and chief residents should set an example by moderating their

own contact with industry representatives, as well as by min-

imizing or eliminating industry funding for and involvement

with the educational and social components of their programs.

Given the breadth and importance of this issue, a nation-

wide approach is merited. Curricular recommendations

should be established by the Accreditation Council for Grad-

uate Medical Education (ACGME) and the American Associa-

tion of Medical Colleges (AAMC) as part of their larger efforts to

standardize and improve medical education. For example, the

ACGME’s Practice-based Learning (PBL) core competency ad-

dresses residents’ skills in evaluating scientific evidence and

critically appraising the medical literature in making patient-

related decisions.57 Because physicians may adopt practice

patterns and attitudes from pharmaceutical marketing, even

when they believe they rely on scientific sources,6 evaluating

the validity of pharmaceutical marketing information is an im-

portant part of mastering this competency. Similarly, educat-

ing trainees about the influence and ethics of marketing can

contribute to meeting the standards of the ACGME’s Profes-

sionalism competency,58 as well as providing skill-based train-

ing on preferred methods of interacting with industry

representatives.

Educational curricula will only be effective if trainees view

them as necessary, making it important to understand trainee

attitudes so as to tailor curricula to their interests and needs.

In addition, it is important to understand the attitudes and

practices of supervising faculty, given their central role in de-

veloping and implementing curricula and their status as role

models for professional behavior. Therefore, while national

recommendations may be warranted, local factors are also

critical to acknowledge and incorporate into training curricu-

la, as opportunities for change are highly contextual within

cultures of medical practice.32 The experience of McMaster

University is illustrative, wherein faculty, residents, and phar-

maceutical representatives were all involved in the process of

creating guidelines, with the result being the successful im-

plementation of policies ending drug-sponsored lunches, in-

dustry presence at educational events, and funding of events

requiring the inclusion of materials by the sponsor.59 Finally,

further high-quality research is needed to evaluate the long-

term effectiveness of interventions and thus guide future ef-

forts in this area.

While the literature informs our understanding of this

topic, several limitations of the studies we reviewed merit at-

tention. Many of the studies are small, and of limited power.

Most of the survey instruments used were not validated; the

validated attitude scale introduced by McKinney et al. has

been used by other authors, but with few subjects. Also, few

studies have used objective measures of actual behavior

change in trainees. However, the self-report and knowledge

surveys among trainees reviewed here suggest that interac-

tions with pharmaceutical representatives influence prescrib-

ing, which is also suggested by studies of behavioral outcomes

in practicing physicians as well as the inherent goals of ad-

vertising and promotion in a profit-based marketplace.3,7,8

Another limitation is that the potentially charged nature of

this subject may have led to bias in assessments of knowledge,

attitudes, and behavior. However, the wide variety of studies

that produce a generally consistent message about knowledge,

attitudes, and behavior suggests that these effects are both

real and generalizable.

In summary, the pharmaceutical industry has a signifi-

cant presence during medical training and has gained the

overall acceptance of trainees. Residents acknowledge the po-

tential for industry influence in others, but generally not in

themselves, despite evidence that they themselves are influ-

enced as well. Given this state of affairs, it is time for a major

shift in the culture of medical training. Serious and sustained

interventions have the potential to substantially modify these

attitudes and behavior, and to improve the skills of trainees in

dealing with industry marketing and information. Such efforts

can foster a climate of best practices that is less likely to be

compromised by the promotional efforts of individual pharma-

ceutical companies.
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