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N RECENT YEARS THE LITERATURE ON

the relationship between physi-

cians and the pharmaceutical in-

dustry has moved from being based
primarily on strongly held opinions to
one offering data to test hypotheses.
There is recent evidence showing that
information conveyed to physicians by
pharmaceutical company representa-
tives (PCRs) is selected, favorable to the
product, and in some cases inaccu-
rate."> A number of observational stud-
ies have shown that the prescribing be-
havior of physicians can be affected by
gifts and other incentives from the phar-
maceutical industry.* Orlowski and
Wateska® demonstrated in a cohort study
that physicians were more likely to pre-
scribe 2 new drugs after attending an all-
expenses-paid symposium at a luxury re-
sort. Chren and Landefeld® have shown
that physicians who request that new
drugs be added to hospital formularies
are significantly more likely to have
accepted money to attend or speak at
symposiums, or to have performed re-
search involving the drugs than those
who do not make such requests.

The promotional activities of PCRs are
of special concern to medical educa-
tors. Internal medicine residents have
been reported to have extensive contact
with PCRs, similar to that of practicing
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Context The long-term effect of policies restricting contact between residents and
pharmaceutical company representatives (PCRs) during internal medicine training is
unknown. The McMaster University Department of Medicine in Hamilton, Ontario,
implemented a policy restricting PCR contact with trainees in 1992, whereas the De-
partment of Medicine at the University of Toronto, Toronto, Ontario, has no such policy.

Objective To determine if the presence of a restrictive policy and the frequency of
contact with PCRs during internal medicine training predict attitudes and behavior sev-
eral years after completion of training.

Design, Setting, and Participants Retrospective analysis of the attitudes and be-
havior of 3 cohorts of physicians: University of Toronto trainees, prepolicy McMaster
trainees, and postpolicy McMaster trainees. Surveys were mailed to 242 former Uni-
versity of Toronto and 57 former McMaster trainees who completed their internal medi-
cine training between 1990 and 1996, with response rates of 163 (67 %) and 42 (74 %),
respectively.

Main Outcome Measures Physician attitude, assessed by a question about the
perceived helpfulness of PCR information, and behavior, assessed by whether physi-
cians met with PCRs in the office and the frequency of contacts with PCRs (current
contact score, consisting of conversations with PCRs, PCR-sponsored events at-
tended, gifts, honoraria, and consulting fees received).

Results In both the unadjusted and multiple regression analyses, postpolicy McMas-
ter trainees were less likely to find information from PCRs beneficial in guiding their
practice compared with Toronto and prepolicy McMaster trainees, with unadjusted
odds ratios (ORs) of 0.44 (95% confidence interval [CI], 0.20-0.94) and 0.39 (95%
Cl, 0.13-1.22), respectively. All 3 groups were equally likely to report that they met
with PCRs in their office in the past year (88%). Postpolicy McMaster trainees had a
lower current contact score compared with Toronto (9.3 vs 10.9; P=.04) and pre-
policy McMaster trainees (9.3 vs 10.8; P=.18). In multiple regression models, greater
frequency of contact with PCRs during training was a predictor of increased perceived
benefit of PCR information (OR, 1.29; 95% Cl, 1.13-1.47) and was positively corre-
lated with the current contact score (partial r=0.49; P<.001). Number of PCR-
sponsored rounds attended during training was not a consistent predictor of attitudes
or behavior.

Conclusions Policies restricting PCR access to internal medicine trainees and the amount
of contact during residency appear to affect future attitudes and behavior of physicians.
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physicians.” A survey of 272 internal
medicine program directors revealed that
45% were moderately or very con-
cerned about adverse effects of pharma-
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ceutical industry exposure on resident
prescribing and attitudes. Despite this,
only 35% of programs had policies regu-
lating interactions between residents and
PCRs.2 Even fewer (25%) had formal in-
struction on how to interact with PCRs.
One likely explanation for the reluc-
tance of residency program committees
to curtail PCR marketing in their pro-
grams is that they rely on industry fund-
ing for sponsoring educational rounds,
research, and conference travel, and be-
cause there is a belief that this funding
is contingent upon access to residents.
Another explanation is that programs
seek to expose their residents to phar-
maceutical industry marketing during
their training so as to prepare them for
future practice.

A number of investigators have ex-
amined the relationship between the
presence of educational and depart-
mental policies limiting contact with
PCRs and resident attitudes toward
PCRs.”!! Their results indicate that re-
strictive departmental policies are as-
sociated with less favorable attitudes to-
ward the value of interaction with PCRs.
No studies have examined whether
these attitudes are maintained once resi-
dents complete their training.

In 1992 the Education Committee of
the Internal Medicine Residency Pro-
gram at McMaster University in Hamil-
ton, Ontario, implemented a policy that
restricted resident interactions with
PCRs during daytime hospital activi-
ties. In particular, PCRs were barred
from attending educational events, drug
lunches were ended, and funding from
the industry was refused if it was tied
to specific conditions.'? Although ini-
tially the subject of considerable con-
troversy,'*!* these guidelines have been
successfully followed and maintained.

In contrast to the restrictive policy
at McMaster University, the Univer-
sity of Toronto’s Internal Medicine Resi-
dency Program has no explicit policy
on resident interaction with the phar-
maceutical industry. The philosophy in
Toronto is to teach critical appraisal
skills and allow residents to assess PCR
claims on an individual basis. Internal
medicine residents at Toronto are free
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to meet with PCRs and PCRs are free
to sponsor events. This has resulted in
regular industry sponsorship of edu-
cational rounds, residents attending
out-of-hospital educational and social
events sponsored by PCRs, and the giv-
ing of gifts from PCRs to residents.

Hamilton and Toronto are approxi-
mately 80 km apart and recruit their
residents from the same pool of gradu-
ating medical students. The program in
Toronto is larger than the McMaster
program with approximately 4 times as
many residents, but there are no rec-
ognized inherent differences in the
trainee populations. Thus, the differ-
ent policies in 2 academic centers that
are in many ways similar provide for an
opportunity to assess the effect of a re-
strictive policy during general inter-
nal medicine training on future physi-
cian interactions with PCRs.

The primary question that we posed
was whether a policy restricting PCR
contact with residents during general
internal medicine training predicted at-
titudes and behavior once a trainee be-
came a practicing physician. The sec-
ondary question was whether the extent
of contact with PCRs during resi-
dency independently predicted future
attitudes and behavior.

METHODS
Participants

With the assistance of the current inter-
nal medicine program directors in
Toronto and Hamilton, the names of all
third-year core internal medicine train-
ees from 1990 through 1996 were ob-
tained. This period was chosen because
it encompassed the time 3 years before
and 4 years after the implementation of
the McMaster policy. Toronto did not
have a formal policy regulating contact
with the pharmaceutical industry atany
time during the period of interest. It was
anticipated that most of the participants
would have completed their subspecialty
training and be practicing during the time
period the study was conducted.

The Canadian Medical Directory" was
used to obtain the mailing addresses of
those physicians identified by the of-
fice of the program director. The di-

rectory is a comprehensive listing of all
physicians practicing in Canada and is
updated yearly. An initial mailing was
performed in February 1999 to those
with addresses available in the 1998 di-
rectory. A follow-up mailing to nonre-
sponders occurred after addresses were
checked against the 1999 directory.

The Survey

A survey instrument was designed to
elicitinformation about a physician’s cur-
rent contact with and attitude toward
PCRs, as well their recollection of con-
tact with PCRs during general internal
medicine training. The survey con-
sisted of 3 parts: (1) 8 questions that elic-
ited demographic information, includ-
ing information about the site of training
and current area of practice; (2) 9 ques-
tions asking participants to recall the fre-
quency of their involvement with PCRs
during their 3 years of general internal
medicine training; and (3) series of ques-
tions regarding their current attitudes and
behavior. Participants were questioned
in the second part of the survey about
their frequency of volitional contact with
PCRs via conversations, gifts (books,
equipment) accepted, and out-of-
hospital meals and social events attended.
This partalso contained questions about
the number of PCR-sponsored educa-
tional rounds attended. Attendance at
these rounds is usually considered a man-
datory component of training and thus
is not considered elective on the part of
the resident. The third part of the sur-
vey contained a question about attitude
toward the usefulness of information
from PCRs (5-item scale), a question
about whether they currently see PCRs
(yes/mo), and a series of questions about
the frequency of certain contact with
PCRs. These contacts included conver-
sations with PCRs, out-of-hospital meals
and social events, honoraria, consulting
fees, and gifts received. These contacts
were chosen so as to stratify physicians
based on their extent of involvement with
the industry. They were selected based
onareview of the relevant literature*71¢
and solicitation of expert opinion.

The survey was pretested on a sample
group of 8 physicians to assess for am-
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I
Table. Demographics of Toronto, Prepolicy McMaster, and Postpolicy McMaster Trainees™

Prepolicy Postpolicy
Toronto McMaster McMaster
Characteristics, No. (%) (n=157) n=17) (n=25) P Value
Sex
Female 55 (35) 6 (35) 12 (48) "‘ 6
Male 102 (65) 11 (65) 13 (52) - '
Respondents identified as
General internist 26 (17) 1(6) 8(32) :| 07
Other 131 (83) 16 (94) 17 (68) '
Academic practice 93 (64) 7 (41) 17 (71) 12

*A total of 13 respondents did not indicate if in academic practice. P values were calculated using x? test.

biguity, appropriateness of data ranges,
and perception of biased or leading
questions. The survey was amended ap-
propriately. The protocol and survey
were approved by the research ethics
committee at the University of Toronto.

Statistical Analysis

Statistical models were derived to an-
swer the following questions: Does
policy during training predict post-
training attitudes and behavior? Does
the frequency of contact with PCRs dur-
ing training predict posttraining atti-
tudes and behavior?

For the purposes of the model, 3 pre-
dictors and 3 outcomes were identified.
The predictors were (1) departmental
policy during training; (2) estimated
number of industry-sponsored rounds at-
tended during training; and (3) esti-
mated total amount of volitional con-
tact during training calculated as a
summary score from the answers to ques-
tions in the second part of the survey. The
first predictor provided for 3 groups:
McMaster prepolicy, McMaster post-
policy, and Toronto. McMaster trainees
were divided into prepolicy and post-
policy groups based on completion of the
third residency year. Those who com-
pleted their third residency year in 1992
or earlier had done the majority of their
training prior to the new policy, whereas
those completing their third residency
year subsequent to 1992 had done a sub-
stantial amount of or all of their train-
ing under the new policy. The second
predictor was treated as a continuous
variable equal to the midpoint of the
range of the reported number of industry-
sponsored rounds attended per year. It
was transformed to a base 2 logarithm

1996 JAMA, October 24/31, 2001—Vol 286, No. 16 (Reprinted)

for the purposes of analysis. Conversa-
tions with PCRs, gifts from PCRs (equip-
ment and books), out-of-hospital meals,
and out-of-hospital social events were all
given equal weighting for the third pre-
dictor. Responses to each of the 4 ques-
tions were divided into tertiles, the low-
est tertile being assigned a score of 1 and
the highest, 3. These 4 scores were
summed to give a score between 4 and
12, which was treated as a continuous
variable.

The outcomes identified were (1) How
useful does the physician find pharma-
ceutical industry information in guid-
ing practice? (2) Does the physician see
PCRs in his/her office? and (3) What cur-
rent contact does the physician have with
PCRs? The first attitudinal outcome was
scored on a 5-point scale ranging from
“never useful” to “always useful” and was
analyzed as an ordered category. The sec-
ond outcome’s yes/no answer was a be-
havioral outcome and was analyzed as
a binary variable. The third outcome
summary variable was calculated from
the 6 ordered answers to questions from
part 3 of the survey, using the method
described above for the amount of voli-
tional conduct during training. Equal
weighting was given to conversations
with PCRs, out-of-hospital meals, out-
of-hospital social events, honoraria, con-
sulting fees, and gifts received. These 6
questions gave a score between 6 (low-
est tertile on all questions) and 18 (high-
est tertile on all questions).

First policy alone was examined in an
unadjusted model, then all 3 predictors
were examined in multiple regression
models: (1) perceived helpfulness of PCR
information =f(policy) and f(policy, log,
number of sponsored rounds attended,

amount of volitional contact), analyzed
using ordinal regression with a propor-
tional odds model; (2) likelihood of see-
ing PCRin office=f(policy) and f(policy,
log, number of sponsored rounds at-
tended, amount of volitional contact),
analyzed using logistic regression; and
(3) current contact=f(policy) and
f(policy, log, number of sponsored
rounds attended, amount of volitional
contact), analyzed using linear regres-
sion. Those who declined to answer or
answered “I don’t know” were not in-
cluded in the analysis.

The approach we have taken is hy-
pothesis testing rather than hypothesis
generating. Each of the 3 functional re-
lationships relating 3 predictors to each
of 3 outcomes shows our a priori hy-
potheses. We report the results of these
regressions including all predictors re-
gardless of whether the estimates of the
coefficients are statistically significant as
a test of hypothesized models. We rec-
ognize that the predictors may be cor-
related. The correct way to handle this
colinearity in order to lead to unbiased
estimates of the coefficients is to in-
clude all variables in the regressions
rather than excluding some variables. S-
PLUS 2000 for Windows (Professional
Release) software (Insightful Corpora-
tion, Seattle, Wash) was used for the sta-
tistical analyses. A x? test was used to cal-
culate P values, with less than .05
required to determine statistical signifi-
cance.

RESULTS
Response Rate

From 1990 to 1996, 242 Toronto train-
ees and 57 McMaster trainees were iden-
tified and had current addresses avail-
able in the Canadian Medical Directory.
After 2 mailings, completed surveys were
received from 163 (67%) of the Toronto
trainees and 42 (74%) of the McMaster
trainees for a total response rate of 69%
before exclusions. Six Toronto surveys
were completely excluded from analy-
sis because of incomplete data.

Demographic Data

Demographic data are shown in the
TABLE. McMaster postpolicy trainees
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were more likely to be female, involved
in academic practice, and more likely to
identify themselves as a general inter-
nist compared with prepolicy McMas-
ter and Toronto trainees. These differ-
ences were not statistically significant.

Effect of Restrictive Policy:
Unadjusted Analysis
The McMaster policy was successful in
reducing the number of industry-
sponsored rounds attended during
training. FIGURE 1 illustrates the range
and distribution for this variable for the
3 cohorts. The mean number of re-
ported rounds per month and per year
both fell, although only the change in
number per month was significant. The
mean number of industry-sponsored
rounds per month fell from 2.9 pre-
policy to 1.4 postpolicy (P=.02). Fre-
quency of volitional contact with PCRs
was reduced but not significantly with
amean contact score of 6.6 among the
prepolicy group and 6.0 among the
postpolicy group (P=.41) (FIGURE 2).
A restrictive policy predicted less fa-
vorable attitudes toward information
from PCRs. As shown in FIGURE 3, post-
policy McMaster graduates were signifi-
cantly less likely to find PCR informa-
tion helpful in guiding their practice
compared with Toronto graduates, with
an odds ratio (OR) of 0.44 (95% confi-
dence interval [CI], 0.20-0.94) for being
ina higher category. This OR has the fol-
lowing interpretation. Consider any split
of the favorable attitude scale into 2
groups (eg, never or rarely vs some-
times, often, or always). The odds that
a postpolicy McMaster graduate is in the
more favorable group (eg, sometimes, of-
ten, or always) is only 0.44 times the
odds that a Toronto graduate is in the
more favorable group. There was a simi-
lar trend comparing postpolicy with pre-
policy McMaster graduates, with an OR
of 0.39 (95% ClI, 0.13-1.22). Prepolicy
McMaster graduates compared with
Toronto graduates had an OR of 1.12
(95% CI, 0.44-2.83). A restrictive policy
did not predict whether a physician
would be more or less likely to see PCRs
in his or her office. In all 3 groups, 88%
of physicians reported that they had met
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witha PCR in their office in the past year.

As shown in FIGURE 4, postpolicy
McMaster graduates had a signifi-
cantly lower mean current contact score
compared with Toronto graduates (9.3
vs 10.9, P=.04). A similar trend was also
noted for postpolicy vs prepolicy
McMaster trainees (9.3 vs 10.8, P=.18).

Multiple Regression Analysis
Restrictive Policy. In the multiple re-
gression analysis, policy during train-
ing remained a significant independent
predictor of perceived benefit of PCR in-
formation, with an OR of 0.37 (95% CI,
0.14-0.96) for the prepolicy McMaster
group vs the Toronto group, and an OR
0f0.38 (95% CI, 0.12-1.25) for the post-
policy vs prepolicy McMaster groups.
Contact score was 1.58 (current con-
tact score) units lower in the post-
policy McMaster group than the Toronto
group (P=.04), and 1.14 units lower
than in the prepolicy McMaster group
(P=.23) in the multiple regression
model. The OR of contact with PCRs was
not significantly different among the 3
groups in this model (2.50; 95% CI,
0.52-12.00 for postpolicy McMaster vs
Toronto; 1.02; 95% CI, 0.14-7.16 for
postpolicy vs prepolicy McMaster).

Effect of Contact. Increased voli-
tional contact during residency pre-
dicted increased perceived benefit of
PCR information, with an OR of 1.29
(95% CI,1.13-1.47). This indicates that
arespondent reporting the highest fre-
quency of volitional contact during resi-
dency (score, 12) has an OR of 7.67
(95% CI, 2.66-21.80) of finding PCR in-
formation more helpful compared with
a respondent who reported the lowest
volitional contact during residency
(score, 4). Volitional contact did not
predict whether a physician sees PCRs
in his or her office (OR, 0.83; 95% CI,
0.66-1.05). It was, however, strongly
correlated with the current contact
score (partial r=0.49 from multiple re-
gression; P<<.001).

The number of rounds attended dur-
ing training was not a reliable predic-
tor of attitudes or behavior. Increased
number of rounds was not a signifi-
cant predictor of perceived benefit of

]
Figure 1. Reported Number of
Pharmaceutical Company
Representative—Sponsored Rounds Attended
During Training of 3 Cohorts

140

1204

1184

Postpolicy
McMaster

No. of Rounds per Year
B D o] 5
o o o o

n N n n

N
o
!

Toronto Prepolicy

McMaster

Data are shown with range (error bars), 25th to 75th
percentiles (boxes), and mean (horizontal bar). Differ-
ence of means of prepolicy vs postpolicy McMaster
equals 5.5 (95% confidence interval, —4.5 to 15.6).
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Figure 2. Volitional Contact Score During
Training of 3 Cohorts
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Data are shown with range (error bars), 25th to 75th
percentiles (boxes), and mean (horizontal bar). Differ-
ence of means of prepolicy vs postpolicy McMaster
equals 0.6 (95% confidence interval, —=0.82 to 1.95).

PCR information (OR, 0.87; 95% CI,
0.70-1.09). Increased number of rounds
attended during training was a signifi-
cant predictor of whether a physician
reported seeing PCRs in his or her of-
fice (OR, 1.61; 95% CI, 1.05-2.47).
However, the direction of the relation-
ship was the opposite of what we ex-
pected, predicting slightly decreased
current contact of 0.36 with a dou-
bling of the number of rounds derived
from the multiple regression.
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Figure 3. Perceived Benefit of Pharmaceutical Company Representative Information of 3
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Figure 4. Current Contact Score of 3
Cohorts
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COMMENT

This study assessed whether a policy
limiting contact between internal medi-
cine residents and PCRs predicts phy-
sician attitudes or behavior once train-
ing is completed. The results indicate
that the attitude toward PCR informa-
tion is less favorable among those who
trained under a restrictive policy. The
multiple regression analysis shows that
the policy has an effect on posttrain-
ing attitudes, even when the other 2 pre-
dictors (number of rounds and voli-
tional contact with PCRs during
training) are included in the model.
However, because the latter 2 predic-
tors are both correlated with the policy
variable, a problem known as multico-
linearity, it is impossible to determine

1998 JAMA, October 24/31, 2001—Vol 286, No. 16 (Reprinted)

whether the policy per se or the de-
creased contact is the reason for the
posttraining attitudinal effect.

Thus, one could attribute the suc-
cess of the McMaster policy to de-
creased contact since the policy gave
rise to a trend toward decreased voli-
tional contact with PCRs during train-
ing, which in turn predicted a less fa-
vorable attitude. Additionally, one could
surmise that the educational environ-
ment created by the McMaster policy,
as well as strong faculty opinions, may
have molded more critical attitudes at
a formative stage. It could also be ar-
gued that postpolicy McMaster train-
ees never learned how to interact in a
constructive manner with PCRs and
thus are unable to find them helpful.
One should also consider the possibil-
ity that a well-designed educational in-
tervention alone may be as effective in
formulating attitudes toward the phar-
maceutical industry without being re-
strictive.

Our finding that a restrictive policy
during training does not predict whether
a physician sees PCRs in his or her of-
fice is similar to a finding reported in a
recent US study.'” It was correctly an-
ticipated at the outset of this study that
seeing PCRs in the office, treated as a di-
chotomous variable (never/ever), may
not be a sensitive enough measure to as-
sess for behavioral influence of policy
during training, especially given that the
vast majority of physicians in Ontario
regularly see PCRs.*® For practicing phy-
sicians, greater frequency of contact with

PCRs was predicted by the absence of a
restrictive policy. Although the pres-
ence of a restrictive policy during train-
ing does not appear to affect the prob-
ability that a physician will ever see PCRs,
it does appear to reduce the frequency
of contact with the industry as a prac-
ticing physician.

The most important issue for medi-
cal educators is whether permitting or
restricting contact with PCRs during
residency training affects future pre-
scribing behavior. This study does not
address this issue. Some published stud-
ies document the relation between con-
tact with the industry and inappropri-
ate prescribing behavior.*!* However, it
is possible that studies that showed no
relationship have not been published
and we do not believe that all contact
with industry results in inappropriate
prescribing. We believe there are many
circumstances where effective and
efficient strategies involving pharma-
ceutical products are underutilized (eg,
treatment of hypertension in the 1970s,
thrombolysis for acute myocardial
infarction in the 1980s, secondary pre-
vention of coronary artery disease by re-
ducing cholesterol, and anticoagula-
tion for atrial fibrillation in the 1990s)
where marketing by pharmaceutical
companies plays an important role in im-
proving outcomes for patients.

A major limitation in this study was
the self-reported nature of the data. The
response rate of 69% was as good or bet-
ter than many studies surveying phy-
sicians on this sensitive subject.!”2%2!
Similar to all surveys examining re-
mote events, ours was subject to recall
bias. This recall bias had the potential
to confound our results if a respon-
dent systemically overreported or un-
derreported contacts with PCRs as both
aresident and practicing physician. This
could potentially weaken our conclu-
sions about the predictive value of vo-
litional contact with PCRs as a resi-
dent. It does not, however, affect our
conclusions about predictive value of
policy during training as this was not
subject to recall bias.

An additional limitation is that the
score for volitional contact with PCRs
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during training and the current con-
tact score have not been validated.
When designing this study, we could
find no examples of validated scores in
the literature. Our review of the litera-
ture did reveal a number of behaviors
that are possible markers for proxim-
ity to the pharmaceutical industry and
we designed our scores based on these
behaviors.*710

Our findings have implications for
both residency training programs and
pharmaceutical companies. For those
program directors who explicitly seek
to affect the future behavior and atti-
tudes of their trainees once they leave
residency, this study shows that the

RESIDENTS AND PHARMACEUTICAL REPRESENTATIVES

objective can be achieved by restrict-
ing PCR contact with residents during
training. For pharmaceutical compa-
nies, this study shows that they can
achieve their objective of increasing
contact with practicing physicians
once they leave training by investing
in PCR contact with residents. In our
opinion, whether this contact truly
produces net harm or net benefit from
a societal perspective is not entirely
clear.
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