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Abstract

The available evidence shows that medical students are prematurely 
related to drug advertising. This relationship generates a phenomenon 
called “socialization”, where students naturally cooperate with the phar-
maceutical industry. Therefore, the objective of the present review is to 
investigate socialization as an origin of the positive attitude towards 
drug advertising during professional practice. Through a review under 
prism methodology, the academic literature in English and Spanish 
from January 2019 to June 2024 was analyzed, obtaining three emerg-
ing situations: 1) negative impact of drug advertising to the health sys-
tem; 2) socialization in medical students; and 3) lack of university reg-
ulatory policies. It is concluded that socialization generates a positive 
attitude towards drug advertising during medical education and profes-
sional practice.

Keywords: medical education, drug advertising, pharmaceutical indus-
try, bioethics.

1. Introduction

At present, it is estimated that 95% of  physicians worldwide interact 
with the various drug advertising strategies promoted by the phar-
maceutical industry (1-4). This relationship gives rise to biases that 
influence medical prescriptions up to three times compared to doc-
tors who do not interact with drug advertising (1-4).

Drug advertising aims to optimize the economic interests of  the 
pharmaceutical industry, however, numerous investigations have re-
vealed negative consequences for the healthcare system, such as per-
suading physicians with gifts or incentives that cloud professional 
judgment and conflicts of  interest arise (5-9); promotional literature 
that promotes the excessive use of  drugs when the condition does not 
warrant it and over-medicalizes patients (10-13); greater economic 
investment in advertising strategies in middle and low-income coun-
tries, thereby increasing the final price of  drugs and health spending 
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(14-16); fostering misinformation about generic drugs, generating 
distrust of  their therapeutic efficacy among healthcare professionals 
and the population (17-19); disturbing the honesty and loyalty of  the 
physician in the eyes of  patients, thus affecting the physician-patient 
relationship (20-23); the dissemination of  scientific literature that 
exalts the benefits of  drugs with little information on side effects 
(13,24); and bias in research studies sponsored by the pharmaceuti-
cal industry with repercussions on decision-making during profes-
sional practice (25-27). All these practices encourage the irrational 
use of  drugs and generate a public health problem (28).

Despite being well documented in the international literature on 
the negative effect of  drug advertising on the health system (1-4), 
there are studies that show that a large part of  the medical commu-
nity does not recognize how gifts or incentives from the pharmaceu-
tical industry can influence their behavior when prescribing drugs 
(2,29,30). On the other hand, they consider it ethical to accept low-
cost incentives (31), they feel that the various gifts help them to learn 
about new pharmaceutical products (29), they do not consider the 
incentives as something personal, but rather that they contribute to 
the improvement of  patients (32), they believe that the information 
given to them by medical sales representatives is scientifically valid 
without corroborating it with other sources of  medical information 
(29,30) and they do not believe it necessary to take precautions when 
dealing with the advertising strategies of  pharmaceutical companies 
(2,29,30).

Therefore, one might ask: why do physicians, being well-trained 
people, continue to cooperate with the economic interests of  the 
pharmaceutical industries even though scientific evidence demon-
strates the negative effects of  this phenomenon? It is therefore im-
portant to seek answers by looking into the early stages of  physi-
cians’ training.

To our knowledge, research on drug advertising has focused on 
health professionals (1-4), on the other hand, few studies describe 
the growing interest of  the pharmaceutical industry to prematurely 
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interact with medical students and what is the impact of  this pre-
mature exposure on academic training and development as a health 
professional (41-47). Therefore, the purpose of  this review article is 
to inquire about the origin of  physicians’ positive attitude towards 
drug advertising strategies during professional practice.

2. Methodology

A bibliographic review was carried out under Prisma methodology. 
The following databases were searched: “Pubmed”, “ProQuest”, 
“Cochrane Library”, “Scopus”, “Science Direct”, with the keywords: 
“Medical Education”, “Drug Advertising”, “Pharmaceutical Indus-
try” and “Bioethics”.

2.1. Objective

To investigate the origin of  the positive attitude of  physicians to-
wards drug advertising strategies during professional practice.

2.2. Inclusion criteria

• Descriptive studies, analytical studies, systematic reviews, me-
ta-analyses and umbrella reviews published in English and 
Spanish from January 1, 2019, to June 30, 2024.

• Scientific studies are conducted in middle, low and high re-
source countries.

2.3. Exclusion criteria

• Opinion articles, letters to the editor, non-peer-reviewed lit-
erature.
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• Scientific articles not published in the following databases: 
“Pubmed”, “ProQuest”, “Cochrane Library”, “Scopus”, 
“Science Direct”.

• Articles sponsored by the pharmaceutical industry and/or 
authors declaring conflicts of  interest.

2.3. Data analysis

300 scientific studies were obtained from the database. After elim-
inating duplicate documents, 200 academic articles were examined 
emphasizing three categories of  study: 1) drug advertising in medical 
students, 2) educational plans in medical schools and, 3) university 
regulatory policies. Of  which 40 academic articles were included in 
the review and three relevant results emerged: 1) negative impact 
of  drug advertising on the health system; 2) socialization in medical 
students; 3) lack of  regulatory policies in medical schools. The data 
are presented below in Figure 1.
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Figure 1. Data analysis

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Development 

Drug advertising, introduced as a concept by Borden in 1964 (33), combines four basic 
elements: product, price, place and drug promotion. This generates prescription orders 
by physicians, which brings pharmaceutical production to consumers and achieves sales 
targets for pharmaceutical companies. 

The advertising of the pharmaceutical industry is a different commercial strategy; the 
design is aimed mainly at physicians, who are the main prescribers and therefore the 
target customer for pharmaceutical companies (33-35). For this reason, the World Health 
Organization (who) encompasses the advertising strategies of pharmaceutical 
companies as “drug promotion”, defining it as: “all informative and persuasive activities, 
deployed by manufacturers and distributors, with the aim of inducing the prescription, 
dispensing, supply, purchase or use of medicines” (36,37). 

Since 1988, the who has sought to counteract the effect of pharmaceutical advertising on 
health professionals and created the document: “Ethical Criteria for the Promotion of 
Medicines”, which aims to improve health through the rational use of medicines, using the 

Source: prepared by authors.
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tion. This generates prescription orders by physicians, which brings 
pharmaceutical production to consumers and achieves sales targets 
for pharmaceutical companies.

The advertising of  the pharmaceutical industry is a different 
commercial strategy; the design is aimed mainly at physicians, who 
are the main prescribers and therefore the target customer for phar-
maceutical companies (33-35). For this reason, the World Health 
Organization (who) encompasses the advertising strategies of  phar-
maceutical companies as “drug promotion”, defining it as: “all in-
formative and persuasive activities, deployed by manufacturers and 
distributors, with the aim of  inducing the prescription, dispensing, 
supply, purchase or use of  medicines” (36,37).

Since 1988, the who has sought to counteract the effect of  phar-
maceutical advertising on health professionals and created the doc-
ument: “Ethical Criteria for the Promotion of  Medicines”, which 
aims to improve health through the rational use of  medicines, using 
the ethical foundations of  truthfulness and justice, to apply them in 
various advertising strategies of  pharmaceutical companies.

Over the years, the ethical criteria of  the who have been incor-
porated into the curricula to educate students in health sciences on 
drug promotion strategies (38). However, the criteria have not been 
expanded or updated in the face of  new advertising activities and do 
not incorporate a public health ethical justification (12). In addition, 
governments do not prioritize resources or regulation of  promotion 
(39,40), and in the professional environment, physicians often under-
estimate the influence of  drug advertising on prescribing (2,29,30).

Much research has shown that drug promotion is not only fo-
cused on physicians, on the contrary, it is prematurely related to 
medical students (41-47). Students participate in events organized 
by the pharmaceutical industry and receive a variety of  gifts or in-
centives (41-47). Among the most frequently offered gifts are low-
cost gifts such as free drug samples, office supplies, brochures with 
promotional information on drugs, but also high-cost gifts such as 
stethoscopes, dinners and sponsorship of  scientific lectures (47,48). 
This being so, the following is a description of  the effects produced 
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by the premature relationship between medical students and drug 
advertising.

3.1. Negative impact of  drug advertising on the health care system

Medical students are exposed to various drug advertising strategies. 
Among the most frequent ones described in the literature are: free 
drug samples and continuing medical education, hence the majority 
of  health science students in several countries consider these bene-
fits to be “ethically acceptable within the health profession” (41-48).

In relation to free drug samples, the available scientific evidence 
shows that they are not related to reasons for consultation or fre-
quent treatments (1,2,49,50). On the contrary, they modify the pre-
scribed medication and alter the initial treatment plans (50). Like-
wise, they generate a memory effect in health professionals, and 
therefore they prescribe these drugs more frequently in the future 
(49). And they increase the cost of  the medical prescription, since 
the free samples of  drugs do not have the complete doses of  the 
treatments, so the patient must buy drugs of  the same brand, which 
are generally of  higher cost and with less tendency to seek pharma-
cological alternatives that have the same clinical efficacy (1,2).

In relation to continuing medical education, sponsored by the 
pharmaceutical industry, it is questioned in several situations. The 
industry often organizes and prioritizes the scientific contents that 
are given during the conferences (5), the speakers are representative 
health professionals in a given area, but often work for the pharma-
ceutical companies, who are called “key opinion leaders” (KOL) 
(51,52). It has been described that LCOs, having limited time to con-
duct in-depth research on the topics to be discussed at conferences, 
receive scientific information from pharmaceutical industry repre-
sentatives with statistical data, relevant cases and even slides prepared 
for the LCOs to discuss the topic during the scientific event (52). 

Key opinion leaders play the role of  exhibitor providing scientif-
ically valid, but at the same time fallacious information, since during 
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the conferences they avoid mentioning drugs of  equal or superior 
therapeutic efficacy, the benefits of  non-pharmacological treatments 
and promote drugs off-label (51). Some key opinion leaders are paid 
to be part of  the pharmaceutical industry’s research team, publishing 
academic articles that are mostly biased (9,53), and are crucial in de-
fending a drug when it is under attack for side effects (11).

Therefore, key opinion leaders create for the pharmaceutical in-
dustry a strategy of  independent fiction before their peers, they seek 
to break the skepticism of  pharmaceutical product information with 
acceptance and trust from the medical community (51,52,54). Since 
for medical students and practicing physicians the activities shown as 
non-promotional and educational purposes are more effective when 
compared to those of  direct commercial promotion (47,48,55-57).

Another strategy described for medical students within drug ad-
vertising is literature handouts. This activity has been investigated 
and the available studies reveal that it does not meet WHO ethical 
criteria. The information it contains exaggerates the benefits while 
hiding the side effects and encouraging the irrational use of  drugs as 
mass consumption products (13,24).

Regarding scientific studies sponsored by the pharmaceutical in-
dustry, a systematic review and meta-analysis published in Cochrane 
found bias (25,26). Studies sponsored by pharmaceutical companies 
had results with superior therapeutic efficacy and favorable conclu-
sions compared to studies that did not receive private funding 
(25,26). This leads to affect decision making during medical practice 
if  critical attitudes are not promoted during professional training 
(25-27,58).

Certainly, medical students in several countries consider that 
low-cost incentives are “ethically acceptable for health profession-
als” (41-48). However, their effects on physicians prescribing behav-
ior are superior to accepting high-cost gifts (4,31,52,59,60).

Numerous authors have shown that drug advertising has a tem-
porary influence on physicians during prescribing, so that financial 
gifts can counteract this effect (51,61). Thus, it is frequently induced 
with low-cost incentives, such as free drug samples, dinners, office 
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materials, promotional literature and sponsorship in continuing 
medical education (33,35), which is effective for the economic inter-
ests of  pharmaceutical companies with a negative impact on the 
health system (4,28,47,62).

3.2. Socialization process in medical students

Currently, there is a growing interest in the pharmaceutical industry 
to relate with medical students in several countries (41-48). This re-
lationship starts in the first years of  medical school and becomes 
more frequent during the last levels of  the career (12,13). Thus, for 
each higher year completed, gifts from pharmaceutical companies 
increase for medical students (41,44,46).

Cialdini (54,63), in his book “the psychology of  persuasion”, 
describes six principles that modify medical behavior during pro-
fessional practice: 1) reciprocity, which consists of  returning favors; 
2) commitment, by being consistent with the ideas and actions of  
others; 3) socialization, by believing that the behavior of  most peo-
ple is valid; 4) sympathy, by building bonds of  interest; 5) authority, 
because they are backed by a competent and representative person-
age and; 6) scarcity, by being available for a limited time. All these 
principles described above are employed during drug advertising.

For the author Makowska (64), the early exposure of  medical 
students to the advertising strategies of  the pharmaceutical industry 
is aimed at the “socialization process”. Students observe that most 
physicians “normally” meet in offices or other areas of  health insti-
tutions with representatives of  pharmaceutical companies and ac-
cept various gifts or incentives. This results in informal education, 
since universities do not provide them with knowledge on how to 
respond ethically to relations with the pharmaceutical industry and 
there is no regulation of  the interaction of  medical students with 
drug advertising (41-48,64).

Correlating Makowska’s theory with what Cialdini describes the 
student “believes the behavior of  most physicians to be normal” 
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(socialization), and thus generates an early natural and legitimate per-
ception of  cooperating with the pharmaceutical industry and be-
comes accustomed to receiving gifts as privileges of  the medical ca-
reer (64). Consequently, this phenomenon plays a fundamental role 
in the origin of  the positive attitude towards drug advertising during 
medical training and forges a strong relationship with the pharma-
ceutical industry in professional practice. Future physicians are pre-
maturely socialized to cooperate with pharmaceutical industries 
without formal education plans to counteract socialization (54,63,64).

To make matters worse, “socialized medical students” feel invul-
nerable to promotional strategies after graduation, making them 
more likely to receive free gifts from pharmaceutical companies 
(42,46,47,65); oppose mandatory disclosure laws that make financial 
ties with industry transparent (47,64-67); make greater use of  brand-
name drugs over generic alternatives during clinical practice (45,68); 
accept incentives or free samples of  drugs; and accept incentives or 
free samples of  drugs from pharmaceutical companies (42,46,47,65); 
accept incentives or free samples of  drugs, trying to make up for the 
insufficient resources of  hospitals (47) and; if  there are medical stu-
dents who are skeptical and/or critical of  drug promotion and/or 
advertising, the absence of  education generates in them ignorance 
and lack of  arguments before their peers to respond ethically to 
pharmaceutical companies (41,46,47,64,69).

3.3. Lack of  regulatory policies on drug advertising in medical schools

In the health sciences faculties of  several countries, formal univer-
sity education does not prioritize conflicts of  interest, the effects 
of  drug promotion on the public health system, the presence of  
representatives of  the pharmaceutical industry is not limited, and 
the interaction of  medical students with drug advertising is not reg-
ulated (41-48). All of  the above generates risk in academic training 
(47), since the time spent by students in medical schools is of  utmost 
importance for the formation of  attitudes that they will carry out in 
their future professional practice (70).
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A double-blind randomized controlled trial in the United States 
(71) tested the effect of  medical students’ attitudes toward exposure 
to financial gifts offered by the pharmaceutical industry. The study 
showed that the positive or negative attitude of  students is related to 
the regulatory policies of  medical schools. In universities that had a 
restrictive policy towards pharmaceuticals, students showed a nega-
tive attitude towards drug advertising, in contrast to students with a 
less restrictive environment, who developed a favorable attitude to-
wards incentives or gifts from the pharmaceutical industry.

With regard to the regulation of  drug advertising, there are few 
countries that regulate it. Legislation in the United States, Poland 
and France requires health professionals to declare financial ties with 
pharmaceutical companies, with the aim of  reducing ethically ques-
tionable economic relationships (47,51,67). However, most medical 
students in these countries are unaware of  these legislations, but 
when they learn about them, they oppose regulation (47,51,67). Ad-
ditionally, the relationship of  physicians and/or medical students 
with drug advertising is far from being a priority within the formal 
educational plans taught by bioethics professors, generating infor-
mal education on this phenomenon, which will negatively impact 
professional practice and the health care system (28,47).

4. Discussion

The present research reveals how the premature relationship of  med-
ical students with the pharmaceutical industry originates a process 
called socialization, which consists of  cooperating naturally and legit-
imately with pharmaceutical companies (47,54,63,65). It is suggested 
that this phenomenon plays a fundamental role in the origin of  the 
positive attitude towards drug advertising during medical training and 
how it establishes a solid relationship with the pharmaceutical indus-
try in professional practice (54,63,64). However, the interaction be-
tween medical students and the pharmaceutical industry has received 
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less attention and scientific inquiry as those involving practicing phy-
sicians (4,50,72).

The interaction of  medical students with pharmaceutical compa-
nies is diverse in several countries. A study in Warsaw reported that 
60% of  final-year medical school students received at least one gift 
from pharmaceutical companies and 66% had participated in educa-
tional trainings that were sponsored by industry (73). In Japan, a 
study of  6771 medical students revealed that students received for-
mal conflict of  interest education, yet 98% accepted incentives from 
the pharmaceutical industry (42). In three Baltic countries with a 
total of  918 medical, pharmaceutical biochemistry and nursing stu-
dents, 66.2% participated in events sponsored by pharmaceutical 
companies (43). Although there is currently a growing interest of  the 
industry in engaging with medical students, there are still inconsis-
tencies in scientific studies and little research in middle and low-in-
come countries (42,43,73).

On the other hand, there are medical students who receive class-
es with professors who have economic ties with pharmaceutical 
companies (48,74). This generates conflicts of  interest, where finan-
cial associations between university professors and the pharmaceuti-
cal industry may influence the development of  teaching activities, 
with unknowns about the veracity of  the education they provide 
(74). The behavior of  professors and the information they provide 
is valuable and highly influential for students, since professors are 
historical role models and the knowledge they impart is reflected in 
future health professionals (43).

While it is true, the present review describes that there is little 
attention to the exposure of  medical students to drug advertising. 
However, several initiatives have been implemented in the last de-
cade to protect students from conflicts of  interest (75,76). Between 
the years 2007 to 2016, the American Medical Student Association 
published an annual ranking of  U.S. health sciences schools with 
criteria evaluating their conflict-of-interest policies. This led to the 
raising of  similar initiatives in France, Australia, Germany, and Canada. 
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The United States has made significant improvements in managing 
conflicts of  interest at the faculty level, largely as a result of  the 
initiatives and the considerable media attention it generated (76). In 
2007, most medical schools received the worst possible grade (F), 
whereas in 2014 two-thirds of  these scores evolved to the highest 
grade (A or B), following the development and strengthening of  
conflict of  interest policies in medical schools (76).

In contrast, there are countries with no regulation at all, such is 
the case in Greece, medical students’ interactions with pharmaceuti-
cal companies are not subject to law or codes of  ethics. In addition, 
there is an absence of  national regulation, as well as specific institu-
tional guidelines that address interactions between medical students 
and pharmaceutical companies’ advertising strategies (46). In the 
case of  Ecuador, no published studies on medical students exposed 
to drug advertising were found, leaving a research gap that needs to 
be addressed (28).

Finally, bioethics emphasizes how time in medical schools plays 
a crucial role in shaping students’ attitudes that they will carry with 
them into their practical immersion (77-79). Premature exposure 
during medical training to drug advertising leads to a natural and le-
gitimate perception of  cooperating with the industry (27-32), which 
is raised in the present article as the origin of  physicians’ positive 
attitude toward drug advertising during their academic training and 
in professional practice.

The lack of  knowledge of  health professionals on how to re-
spond ethically to drug advertising is related to a negative impact on 
the health care system (28,80,81). However, physicians who received 
ethical training in medical schools are skeptical of  promotional strat-
egies, as well as of  information from industry representatives with 
less influence during drug prescribing (32,58). Therefore, it is essen-
tial to create formal education policies for medical students, as well 
as for university educators (45,47,82). Addressing the physician and/
or medical student relationship with drug advertising strategies 
should be incorporated into formal bioethics education plans in the 
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different years and with greater emphasis on the last levels of  the 
medical career (41-48).

The main limitation of  the present narrative review was that 
there is little research in international literature on the relationship 
between medical students and the pharmaceutical industry in middle 
and low-income countries. However, it was approached with several 
studies from different countries that show their realities, so it is nec-
essary to investigate these relationships in each city and / or nation 
with greater emphasis on where there is no regulation, to have an 
objective reality and generate public policies to regulate this phe-
nomenon (action-research).

5. Conclusion

Drug advertising is not only focused on physicians, on the contrary, 
there is an increasing interest in the pharmaceutical industry to relate 
with medical students. This premature relationship develops a so-
cialization process, from which the student during his academic 
training awakens a positive attitude towards drug promotion strate-
gies and forges a solid relationship with the pharmaceutical industry 
in his practice as a professional.

Certainly, drug advertising has a negative impact on the public 
health system, and despite this phenomenon, there are few or no 
policies in medical schools that restrict incentives or gifts for students 
pursuing health sciences careers, and they are still far from being a 
priority for bioethics professors within formal educational plans.

To make matters worse, the implementation of  the who Ethical 
Criteria is not adjusted to the new forms of  drug advertising and 
lacks the principles and values of  public health ethics. Therefore, the 
revision and updating of  these criteria is advocated as a standard 
guide for educators and medical students.

From the point of  view of  bioethics, it is inadmissible to accept 
any pressure that seeks to influence drug prescription. Therefore, 
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the present research proposes to prioritize formal education on the 
relationship of  medical students with the pharmaceutical industry, 
prior to clinical immersion programs. If  there is unethical drug ad-
vertising, future professionals are responsible for continuing it and 
affecting the public health system.
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