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Authors, year,  Study

risk of bias design Participants Exposure Outcomes Results
Lurie et al. 1990 CSS United-states Contact with PMDI Changing the 1/14 significant
2 Internal medicine residents from two prescription’practices  Only brief conversations independently predicted

of the teaching programs from seven residents changes in practice (r=0.049)
Midwest teaching hospitals
N=131 Participation = 75%

Brotzman et CSS United-states Institutional policy Contacts with PMDI 2/2 significant
Mark 1993 Family medicine residents from 14 (contacts withs PMDI)  Attitudes and beliefs Exposure to pharmaceutical representatives was
> randomly selected programs positively correlated with perceived benefit
! N=265. Participation = 70% (r=0.638) and negatively correlated (r=0.706) with
ratings of appropriateness of gift acceptance
Keim et al. 1993 CT United-states Educational Kowledge of bioethics  2/? significant
Emergency medicine residents intervention (bioethic)  Attitudes The resident knowledge was positively correlated
2 N=1385. Participation=75% Contact with PMDI and (r=0.19) with the number of hours of bioethics
d attitudes training they reported receiving

Residents' sensitivity to bioethical issues is
negatively related to their number of contacts with
PMDI (r=0.16)

Vinson, CT United-states Educational Attitudes (acceptance of 1/1 significant

Candless & First and second-year medical intervention (50min) gifts) The difference between the groups after the
Hosokawa, 1993 students VS no educational intervention was statistically significant (p<0.0001)
N=139. Participation=67,5% intervention
Hodges 1995 CsS Canada Contact with PMDI Attitudes and beliefs 2/45 significant
Psychiatry residents, interns and The amount of money residents received was
2 clerks from seven teaching hospital positively correlated (1=0.31) with their stating that
J affiliated with the University of they would have the same degree of contact with
Toronto representatives if no promotional gifts were offered
N=74. Participation=70% The number of promotional items

received was positively correlated (1=0.24) with the
belief that discussions with representatives have no
impact on prescribing behaviour
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Spingarn, Berlin CSS United-states Contact with PMDI Prescription intention  2/8 significant
& Strom 1996 Internal medicine residents from one (grand round) (appropriate or not) The residents who had attended the grand rounds
university hospital were more likely to choose appropriately the
2 N=75 cephalosporin manufactured by the speaker's
d company over other drugs for patients with Lyme
disease presenting with second-degree heart block
(OR=8.4; 95% CI 2.1-38.9)
They chose it inappropriately for first-degree heart
block (OR=7.8; 95% CI 1.645.5)
Hopper, Speece CBA United-states Educational Attitudes and beliefs 3/8 significant
& Musial 1997 Internal medicine residents from one intervention After the intervention, residents who had attended

?

university
N=21. Participation=82,5%

the intervention showed an increased belief that
PMDI representatives may use unethical marketing
practices (p<0.01), that marketing gifts with no
patient benefit may be inappropriate (p=0.05), and
that other physicians' prescribing patterns could be
negatively influenced through the acceptance of gifts
(p<0.05)

Brewer 1998 C

?

United-states

Family medicine residents from two
residency programs

N=72

Institutional policy

Prescription behaviours
(main outcome:
NSAIDs)

5/27 significant

There was a greater percentage of generic
prescriptions (LR=0.87; 95% CI 0.79-0.95) and use
of preferred NSAIDs (LR=0.83; 95% CI 0.75-0.92)
but no decrease in the "cost per prescription” in the
programs that limited or eliminated samples when
compared to the program with an "open" sample
policy.

Ferguson 1999 CSS

United-states
Internal medicine residents from a

Institutional policy

Contact with PMDI
representatives (number

No statistically significant results

? medical school hospital and two of meetings and sample
affiliated community hospitals acceptance)
N=346. Participation=40%
McCormick CSS Canada Institutional policy Contact with PMDI 5/12 significant
2001 Physicians who was internal Contact with PMDI after graduation Policy during training remained a significant
medicine residents from two during residency Attitudes independent predictor of perceived benefit of PMDI
> university in 1992 information, with an OR of 0.37 (95% CI 0.14-0.96)
¥ N=205. Participation = 69% for the program with policy about PMDI vs the
program without
Greater frequency of contact with PMDI during
training was a predictor of increased perceived
benefit of PMDI information (OR= 1.29; 95% CI
1.13-1.47) and was positively correlated with the
current contact score (r = 0.49; P<.001)
Schwartz, C United-states Contact with PMDI Prescription behaviours 12/13 significant
Kuhles & Wade Psychiatry residents from psychiatric (13 drugs) Eleven out of 12 companies' visits were statistically
2001 residency training clinic associated with an increase in new medication starts
N=? (p< 0.05). As the number of sales visits increased, a
? greater statistical significance was noted.

Boltri, Gordon C
& Vogel 2002

United-states
Family medicine residents from the
outpatient clinic (and family

Institutional policy
(drug samples)

Prescription behaviours

1/1 significant
Prescription of first-line medication increased after
sample distribution was prohibited (OR=2.73, 95%

o physicians) CI=1.29-5.76)
N=24
Adair & RCT United-states Institutional policy Prescription behaviours 5/13 significant
Holmgren 2005 Internal medicine residents in an (drug samples) Resident physicians with access to drug samples
primary care clinic were less likely to choose unadvertised drugs than
N=29 residents who did not have access to samples (p=
0.04) and less likely to choose over-the-counter
drugs (p=0.003)
Huang et al. C United-states. Contact with PMDI Prescription behaviours  6/6 significant
2005 Psychiatry residents froman adult (conferences) (25 drugs) Strong positive correlation (1=0.87) between

?

outpatient clinic
N=?

pharmaceutical company sponsorship of resident
conferences and the use of the corresponding
antidepressant by patients.
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Huang et al. C United-states. Contact with PMDI Prescription behaviours 6/6 significant
2005 Psychiatry residents from an adult (conferences) (25 drugs) Strong positive correlation (r=0.87) between
2 outpatient clinic pharmaceutical company sponsorship of resident
+ N=? conferences and the use of the corresponding
antidepressant by patients.
Randall et al. CT United-states Educational Contact with PMDI 2/4 significant
2005 Psychiatry residents from two clinics intervention (1h30) (gift acceptance) Compared to the comparison group, the intervention
2 N=43. Participation = from 64 to Beliefs and attitudes group significantly decreased the reported number of
d 82% office supplies (p=0.0001) and non-educational gifts
(p=0.032), but showed no change in attitude toward
pharmaceutical representatives and their gifts
Schneider 2006 C United-states Educational Attitudes 1/6 significant
Internal medicine residents from one  intervention (one The intervention group was more likely to rate only
university session) one item, "lunch at noon conference," as less
N=161. Participation = from 80 to appropriate (p = 0.042).
91%
Hyman 2007 CSS United-states Attitude (feeling Attitudes 5/5 significant
Medical students (year one to five)  educated to about Students who reported feeling better educated about
from one university about PMDI pharmaceutical industry interactions tended to be
N=406. Participation = 58% professionals’ less sceptical of the industry and more likely to view
interactions) interactions with the industry as appropriate (gift
acceptance r=0.12; gift presentation r=0.21;
sponsored events acceptance r=0.17).
Alvero RCT Philippines Educational Knowledges 1/1 significant
&Panganiban Third-year medical students from one intervention (2x2h) VS  (identification of There was no significant difference in the baseline
2008 university two sessions of video  violations of existing  scores of the two groups but the post-intervention
N=185 presentations on herbal guidelines governing scores were significantly higher in those who
2 medicine preparation  medicinal drug underwent the teaching module on critical appraisal
: promotion) of medicinal drug promotion (p < 0.000)
Alvero RCT Philippines Educational Knowledges 1/1 significant
&Panganiban Third-year medical students from one intervention (2x2h) VS (identification of There was no significant difference in the baseline
2008 university two sessions of video  violations of existing  scores of the two groups but the post-intervention
N=185 presentations on herbal guidelines governing  scores were significantly higher in those who
2 medicine preparation  medicinal drug underwent the teaching module on critical appraisal
¢ promotion) of medicinal drug promotion (p < 0.000)
Civaner et al. CSS Turkey Contact with PMDI Attitudes and beliefs 15/15 significant
2008 Nursing students (year one to four)  (indirectly through The exposure of students to the marketing methods
2 from two universities observation or directly of pharmaceutical companies increases the
£ N=442. Participation = 75,2% by first-hand probability that students will
experience) adopt rationales that underlie affirmative judgments
of health worker-PMDI relationships (OR from
1.598 95% IC 1.006-2.538 to 3.576 95% IC 1.613 to
7.925)
Markham, CBA United-states Educational Attitudes 1/1 significant
Diamond & Family medicine residents from one intervention (4 The exposed students have an attitude score
Fayock 2008 university and three affiliated sites  sessions) less favourable to PMDI (p=0.0372)
2 N=243 than presentations after the intervention
Dekker & Craen RCT Netherlands Gift (pen) and Beliefs 1/1 significant
2009 Second-year medical students from  compliments Of the students who did not receive a pen, only four
2 one university believed the authenticity of at least one of the slides
E N=172 (RR=3.9, 95% CI 1.4-10.8)
Grande et al. CT United-states Small pharmaceutical ~— Implicit et explicit 2/4 significant
2009 Third and four-year medical students promotional items attitudes on treatment ~ Fourth-year students exposed to Lipitor promotional
> N=187. Participation=>53,1% preferences items had more favourable implicit attitudes about

VXZ
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Grande et al. CT United-states Small pharmaceutical ~ Implicit et explicit 2/4 significant
2009 Third and four-year medical students promotional items attitudes on treatment ~ Fourth-year students exposed to Lipitor promotional
N=187. Participation=53,1% preferences items had more favourable implicit attitudes about
e
‘ that brand-name drug compared to the control group
(p=0.05)

Benjamin, C United-states Educational Prescription behaviours 3/3 significant

Swartz & Psychiatry residents from one intervention (seven (generic drugs) The exposition increase overall generic prescribing

Forman 2011 medical center in university sessions) and generic (OR=1.12 CI1 95% 1.05-1.20) and particularly large
2 N=100 drugs samples VS no increase prescribing of generic antipsychotic

intervention and no
samples

medications (OR=1.39 CI 95% 1.25-1.55)

Hujoel et Gilette CSS
2011

?

United-states

Predoctoral dental students, graduate
students and faculty members from
one spring quarter.

N=175. Participation = from 71 to
86%

Branded drug samples
from only one industry
VS no control of drug-
sample program

Prescription intention
and justifications

4/4 significant

Exposure to the branded drug sample was associated
with an increase in the recommendation for the
brand name (OR=11.9 95% CI 5.8-24.5) and for the
therapeutic class to which the branded drug sample
belonged (OR=2.6 95% CI 1.1-6.0) and with a
reduction for considering other therapeutic classes
(OR=0.34 95% CI 0.18-0.63) and actiology
(OR=0.16 95% CI 0.08-0.35)

Kaoetal. 2011 C

United-states

Second and third-year medical
students from four medical schools
N=482. Participation = 51,6%

Institutional policy
Educational
intervention (3
sessions) VS no
intervention
Contact with PMDI

Attitudes and beliefs

10/24 significant

Intervention students were more likely to think that
physicians are strongly or moderately influenced by
pharmaceutical marketing (OR= 2.29; 95% CI, 1.46-
3.59) and believed they would be more likely to
prescribe a company's drug if they accepted that
company's gifts and food (OR= 1.68; 95% CI, 1.12-
2.52). Intervention students were more likely to
support banning interactions between pharmaceutical
representatives and students (OR= 4.82; 95% ClI,
3.02-7.68) and with physicians (OR= 6.88; 95% CI,
4.04-11.70).

Students from schools with more restrictive policies
were more likely to support banning interactions
between pharmaceutical representatives and students
(OR=1.99; 95% CI, 1.26-3.16) and with physicians
(OR=3.44; 95% CI, 2.05-5.79).

Austad et al.
2013

CSs

?

United-states

First and fourth-year medical
students from all allopathic schools
N=3495. Participation= from 43,1 to
49,3%

Institutional policy
Public funding

Contact with PMDI
representatives
Attitudes and beliefs

2/6 significants

Students in schools receiving more NIH funding
reported industry gifts less often (OR=0.51 95 % CI
0.38-0.68), but the strength of institutional conflict
of interest policies was not associated with this
variable

Epstein et al. C
2012

United-states

Psychiatrists graduated in 2001 and
2008

N=1652. Participation=60,3%

Institutional policy
during residency (about
COI)

Prescription behaviours
(heavily promoted
medications and brand
names)

6/6 significants

Differences between pre-COI and post-COI
graduates' prescribing of heavily promoted
medications were larger for maximally restrictive
programs than both minimally restrictive programs [-
4.3 percentage points; 95% confidence interval (CI),
-7.0, -1.6] and moderately restrictive programs (-3.6
percentage points; 95% CI, -6.2, -1.1). The
difference in prescribing reformulations was larger
for maximally restrictive programs than minimally
restrictive programs (-3.0 percentage points; 95% CI,
-5.3,-0.7)

King etal. 2013 C
?

United-states

Physicians graduated from 34
schools

N=2449.

Institutional policy

Prescription behaviours

6/18 significant

Physicians who attended a medical school with an
active COI policy were less likely to prescribe
lisdexamfetamine over older stimulants (OR=0.44,
95% CI 0.22-0.88;) and paliperidone over older
antipsychotics (OR=0.25, 95% CI 0.07-0.85)

Austad et al.
2014

CSS

?

United-states

Fourth-year medical students and
residents from all allopathic studies
N=2336. Participation= from 42,9 to
49%

Contact with PMDI

Prescription intentions

4/16 significant

A 10-point higher industry relations index was
associated with 15% lower odds of selecting an
evidence-based prescribing choice (OR=0.85; 95%
CI, 0.79-0.92). Significant association between the
industry relations index and greater odds of choosing
to prescribe brand-name drugs (OR=1.08; 95% CI,
1.00-1.16).
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Austad et al. CSS United-states Contact with PMDI Prescription intentions ~ 4/16 significant
2014 Fourth-year medical students and A 10-point higher industry relations index was
> residents from all allopathic studies associated with 15% lower odds of selecting an
g N=2336. Participation= from 42,9 to evidence-based prescribing choice (OR=0.85; 95%
49% CI, 0.79-0.92). Significant association between the
industry relations index and greater odds of choosing
to prescribe brand-name drugs (OR=1.08; 95% CI,
1.00-1.16).
Etain et al. 2014 CSS France Educational Attitudes and beliefs 1/4 significant

Medical residents from all schools

intervention

Personal research about COI is associated to belief

v N=2101. Participation=3,1% Personal research about that having received a gift will influence
Col your future prescriptions (OR 2.69, 95% CI 1.25-
5.44)
Jahnke et al. CSS Germany Contact with PMDI Beliefs 0/1 significant
2014 Clinical medical students from one
university
‘ N=702. Participation=55%
Montastruc et al. CSS France Educational Contact with PMDI 1/2 significant
2014 Medical residents from six schools  intervention about COI Residents who had a more positive opinion were
N=630. Participation=13,3 a 20% Beliefs more frequently exposed to drug companies
(OR=2.12 CI1 95% 1.07-4.22)
Yeh et al. 2014 CSS United-states Institutional policy Contact with PMDI 0/6 significant
2 First and fourth-year medical Attitude The association between policy and contact became
- students from all allopathic schools non significant when fully adjusted for national
N=1610. Participation=49,3% institutes of health funding level.
Riese et al. 2015 CSS Europe Attitudes Contact with PMDI 9/18 significant
2 Psychiatry residents Assigning an educational role to the pharmaceutical
g N=1444. Participation=7,5% industry was associated with more interactions and
higher gift value (OR=1.18, 95% CI 1.02-1.37)
Riese et al. 2015 CSS Europe Attitudes Contact with PMDI 9/18 significant
2 Psychiatry residents Assigning an educational role to the pharmaceutical
E N=1444. Participation=7,5% industry was associated with more interactions and
higher gift value (OR=1.18, 95% CI 1.02-1.37)
Sierles et al. CSS United-states Contact with PMDI Contact with PMDI 6/7 significant
2015 Third-year medical students from Attitudes intention The scepticism and exposure indexes
eight universities Attitudes had a significant inverse correlation
N=866. Participation=68,2% (r=-0.149), meaning
that the more sceptical students were
exposed less often
Yehetal. 2015 CSS United-states Institutional policy Prescription intentions  0/12 significant (policy)
2 Medical residents from all allopathic Prescription intentions ~Contact with PMDI Residents who correctly answered evidence-based
d schools prescription questions were about 30% less likely to
N=739. Participation=44% have attended industry-sponsored lectures (OR =
0.72, 95% CI 0.56-0.98)
Beyhun et al. CSS Turkey Educational Attitudes 10/152 significant
2016 Final year medical students from one intervention (1 week) Students with rational prescription training
university Contact with PMDI expressed greater agreement with the statement "1
N=154. Participation = 92,2% am sceptical concerning the information provided by
drug companies during interactions" than those who
had not received such training (OR=3.7 95% CI 1.2-
11.5).
Acceptance of advertisement brochures was found to
significantly reduce the level of agreement with the
proposition that "A physician should not accept any
gift from a drug company.” (OR=0.3 95% CI 0.1-
0.9).
Gonzalezetal. CSS Spain Educational Attitudes and contact  8/12 significant
2017 Medical residents in the Region of  intervention (or not) with PMDI Training in informal settings was associated with an
Madrid Attitudes and skills representatives interaction index < percentile 25 (OR=2.83 95% CI

?

N=350. Participation =8,4%

1.32-6.07)
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