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Abstract

Objectives—To better understand the consequences of the premedical years for the character of
(future) physicians by critically reviewing the empirical research done on the undergraduate
premedical experience in the United States.

Methods—We searched ERIC, JSTOR, PubMed, Scopus, ISI Web of Science, and PsycINFO
from the earliest available date for empirical, peer-reviewed studies of premedical students in the
United States. We then used qualitative methods to uncover overall themes present in this
literature.

Results—The initial literature search identified 1,168 articles, 19 of which were included for
review. Reviewed articles were published between 1976 and 2010 with the majority published
prior to 1990. Articles covered two broad topics: explaining attrition from the premedical track,
and investigating the personality traits and stereotypes of premedical students. Self-selection bias
and high attrition rates were among the limitations of the reviewed articles.

Conclusions—There is very little current research on the premedical experience. Given the
importance of the premedical years on the process of becoming a medical professional, it is
imperative that we do more and better research on how the premedical experience shapes future
physicians.

Keywords
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Introduction

Scholars and policy makers have long been concerned with the selection and training of the
future physician workforce--concerned not only with the academic competence of future
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doctors, but also with the quality of their character, including their ability to reason morally,
to listen to patients, and to empathize with patients as whole persons, rather than seeing
them as collections of genes, cells, and organs. While prior research in this area has largely
considered the influences of the criteria for admission into medical school or how students
are influenced by their medical training,! more recently, scholars have begun to consider
how the premedical years shape future physicians.2# One indicator of this new interest in
the premedical years is the recent decision by the Association of American Medical Colleges
to revise the Medical College Admissions Test (MCAT) to include questions on the social
and behavioral sciences so as to encourage premedical students to study these topics.®

Empirical evidence has demonstrated that what happens to students prior to entering medical
school affects their performance during medical school and beyond. For instance, there are
documented correlations between premedical academic performance and pre-clinical
academic performance in the UK, the US,2 and elsewhere.? Others have argued that
students enter medical school with already formed values and ethical points of view that
may be difficult to influence or alter with current bioethics curricula in medical schools.10:11
Recent studies on physician depression and burnout also indicate that physician well-being
is diminished by the stress of medical and premedical education.12-14 These studies and
policy changes suggest that the premedical years have a significant influence on the
character and well-being of physicians.

Most prior research on the premedical years has focused on how the academic experience —
in particular, the performance in, and choice of, coursework during these years — influences
outcomes during medical school years and beyond.® While important, the academic
experience is only one aspect of the premedical years. Premedical education, like medical
education, includes the formal curriculum, as well as informal and hidden curricula.1® The
entire experience of the premedical years — including academic and formal curricular
training as well as informal and co-curricular experiences, such as cooperating with and
competing against classmates in required coursework, participating in a variety of
extracurricular activities, and repeatedly examining their ambitions to become doctors —
influences future physicians. Although there have been several reviews of how the academic
performance of premedical students influences their academic performance in medical
school and in practice,1718 to our knowledge no similar synthesis of the literature on other
aspects of the premedical experience has been done.

Our goal in this review is to critically synthesize what is known about the premedical
experience in the United States in order to generate research questions for future
scholarship.1® We chose to study premedical students in the United States because in the US
the premedical years are well defined, offering a focused look at the experience of “being a
premed”. What we learn here may be compared to other medical education systems where
the “premedical years” occur in secondary school. In the US context, we reviewed studies of
students in four-year post-secondary institutions. There are other avenues for gaining
admission to American medical schools, but the vast majority of those who apply to US
medical schools graduate from this type of institution.20

Defining the premedical experience

Though there is no single or standard pathway into medical school in the United States, the
simple act of planning to go to medical school subjects a student to a particular set of
requirements and competitive pressures. The curricular requirements and extra-curricular
expectations for gaining admission to medical school—-established by individual medical
schools and by the content areas of the MCAT — provide the overall structure of the
premedical years. The premedical experience, however, encompasses all of the things
students do inside and outside the classroom — strategizing, competing, and collaborating— to
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successfully master challenging academic material and satisfactorily meet requirements in
hopes of putting together a successful medical school application. Thus, the premedical
experience is determined by far more than one’s academic skill or personality - it is the
informal, yet patterned and collective response to the requirements of securing a career as a
physician.

In the United States, for instance, students must not only score well on the MCAT, but they
must also do well in large “weeder” courses (most notably, organic chemistry, a course that
separates the “smart” from the “not-so-smart” students) while carefully crafting a résumé of
desirable extra-curricular activities, and balancing academic, social, and personal lives.
Students in countries where admission to medical school occurs directly after secondary
education face similar requirements. For example, students in the United Kingdom must
take the required number of A-level courses in a variety of subjects, do well on an Aptitude
Test (e.g. the UKCAT: UK Clinical Aptitude Test), and enhance their attractiveness to
medical schools with participation in extracurricular activities. These requirements amount
to a type of cultural pressure that contributes to the socialization of future physicians. Thus,
the character of the next generation of physicians is forged long before students walk
through the doors of medical school: medical socialization begins with the negotiation of the
premedical years.

Participants in the premedical experience include not only those who will become medical
students and practicing physicians, but also those who initially express interest in medical
studies but end up pursuing other careers. Premedical students who choose not to apply to
medical school are also crucial participants in the premedical experience, and also help
shape the competitive pressures and collective experiences of all premedical students. Thus,
studies that examine the premedical years by asking only medical students (i.e., those who
have successfully gained entry to medical school) miss an essential part of the premedical
experience. Similarly, studies that use data from students in special pipeline programs (ie.
B.A/MD programs) may also not capture the full extent of the premedical experience since
these students are subject to a different set of environmental pressures. In fact, many of these
programs were established initially to combat competitive pressures present in the modal
premedical experience.?! Students in pipeline programs may have stronger ties to medical
school upon matriculation into these programs, increased academic and support for medical
studies, and face different competitive pressures as many programs do not require these
students to take the MCAT for admission.2! For this reason, to accurately capture the
premedical experience, we review studies of premedical students, excluding studies of
students in pipeline programs, during their premedical years.

We began our review by searching through databases relevant to medical education and
social science research: ERIC, JSTOR, PubMed, Scopus, ISI Web of Science, and
PsycINFO. Using intentionally broad search terms, we included appropriate combinations of
keywords and controlled vocabulary terms relating to premedical education (See Appendix
I: Databases searched & search strategies). No limits were placed on date, language or
article type during the retrieval process (done on June 16, 2010). To ensure we did not miss
a study that met our criteria, we also searched the references of all full-review articles for
relevant studies.

The first author reviewed the 1,168 titles generated from the initial search and selected 574
relevant articles for abstract review (See Figure 1). Articles were discarded if the titles
indicated the sample were not United States premedical students. The majority of the articles
discarded used the term “premedical” or “undergraduate medical education” to refer to the
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first two years of formal medical training before clinical rotations rather than undergraduate
education leading to a bachelor’s degree. Articles were included for abstract review if it was
not clear from the title that the research question dealt with premedical students in the
United States. The first and second authors reviewed abstracts from each of the articles to
select articles for full text review; the third author was consulted to resolve disagreements.
Persisting disagreements were resolved by discussion with all authors. The first and second
authors then independently reviewed fifty-eight full-text articles to determine final inclusion
(with the third author resolving disagreements and persisting disagreements resolved via
group discussion). Nineteen articles met inclusion criteria for this review.

Our main selection criterion was that the study needed to have sampled premedical students
during their premedical years (see Table 1). Given our focus on all premedical students (and
not just those who succeeded in gaining admission to medical school) we excluded studies
that sampled only medical students to draw conclusions about the premedical experience.
Additionally, all articles examining premedical students in the US published in peer-
reviewed journals were considered for inclusion, while monographs, book reviews, national
reports, and conference proceedings were excluded. Because we are interested in learning
about the premedical experience and not just premedical coursework, we excluded studies
that did not gather primary data from premedical students — such as studies that examined
only undergraduate students’ academic transcripts. We also excluded studies that
exclusively examined students from combined BA/MD programs, post-baccalaureate
programs, and special medical pipeline programs, since students in these programs already
have guaranteed admission into medical school at the undergraduate level, or follow
pathways into medical school that are unconventional, and therefore do not reflect the modal
experience of premedical students.

The first author, assisted by the second author, summarized all articles and developed a
typology of the overarching themes found in the literature. Themes were then grouped
together into broader analytic questions that have been asked about the premedical
experience. Since the study did not directly collect data from human subjects, research ethics
approval was not obtained.

The nineteen articles we reviewed were published between 1976 and 2010 and varied
greatly in focus and design (Table 2). The articles were methodologically diverse: twelve
articles were based on large sample surveys of premedical students; five were based on
qualitative interviews with smaller samples of premedical students, and two used a mixed-
method approach. This empirical work on premedical students can be categorized into two
broad research agendas: explaining attrition from the premedical track, and investigating the
personality traits and stereotypes of premedical students.

Attrition from the premedical track

Eleven of the nineteen articles reviewed attempted to explain why certain students entered
their undergraduate studies with an interest in medicine but ended up pursuing other
aspirations. These articles focused on why women and under-represented minorities
disproportionately leave the premedical track. The earlier work in this group, done between
the 1970s through the 1990s, found that from the beginning of their premedical years
women were less certain than men about their medical career aspirations,22 or had less of a
normative disincentive to abandon their original aspirations.23:24 Other work from the early
1990s found that premedical students, in general, decided not to apply to medical school
either because they were no longer interested in medicine or because they realized that their
previous expectations of what it would be like to be a physician no longer matched what
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they now viewed as the reality of a medical career.25:26 These studies, done more than 20
years ago, indicated that those who left the premedical track often did so as a result of a
change in individual-level goals or aspirations.

By contrast, more recent work examined the ways premedical students are pushed out of
medical careers by negative experiences with required coursework. These studies focus on
the attrition of under-represented minorities from the premedical track, demonstrating that
negative experiences with required chemistry courses — especially for women from under-
represented minority groups — drove students out of the premedical track.2”-29 Unlike those
described in earlier studies, these students remained interested in medicine, but left the
premedical track because they believed they could not survive medical school courses.
These more recent studies saw attrition from the premedical track, especially on the part of
women and under-represented minorities, as the result of structural factors, rather than lack
of interest or motivation on the part of the students.

Three separate articles offered a slightly different perspective on student survival during the
premedical years. Pascarella and colleagues found that the quality of the undergraduate
institution influenced success in gaining admission to medical school.3% While most other
articles focused on premedical students in general, this article examined how different
undergraduate institutions influenced the students’ progress from the premedical to medical
stage. Klink et al., documented the importance of a premedical student’s support network for
survival through the premedical years: students with better familial support were more likely
to believe in their own coping efficacy.3! Finally, Chuck surveyed premedical students and
found that most were excessively idealistic about the daily work of a physician, when
compared with practicing physicians, suggesting that an idealistic view of medicine may
contribute to increasing numbers of medical school applications.32 With regards to idealism,
it is interesting to note that several studies found that many premedical students report a
desire to help others as both a reason to pursue medicine,32-33 as well as a reason to leave
the premedical track when they come to believe that their desire to help others can no longer
be fulfilled by pursuing a career in medicine.25: 26,29

The premedical personality—stereotypes and the “premedical syndrome”

The remaining eight of the nineteen articles examined the personality traits of premedical
students, exploring the concept of a premedical stereotype or “syndrome.” Studies done in
the 1970s and early 1980s depicted the personality traits of premedical students negatively.
These studies reported that premedical students were less social and more concerned with
money and prestige than other students, claiming that both non-premedical and premedical
students saw premedical students as overly competitive, excessively grade-conscious
overachievers, with narrow academic interests.33:34 This body of research also found that
premedical students concentrated primarily in the sciences, rather than diversifying their
academic profiles. Manaster and colleagues found this mentality to be more prevalent during
the earlier half of the premedical years. Once premedical students applied to medical school,
according to this study, they matured and became more self-assured, demonstrating less of
these stereotypical qualities.3®

Studies published in the mid-1980s to 2010 discovered that the premedical stereotype was
more a perception than an observed reality. These studies found that while premedical
students were competitive and cared a great deal about grades, they were no different in
these respects from other students planning for graduate study in the biological or physical
sciences.36:37 Furthermore, unlike previous studies that characterized premedical students as
narrowly focused, these studies found that premedical students valued enrolling in a broad
range of courses — to a greater extent than other biology or chemistry majors — and cared
about mastering course content, rather than working exclusively for the grade.38:3% Conrad
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found that while many premedical students recognized the stereotype of premedical students
as cutthroat and competitive, most premedical students did not actually exhibit cutthroat or
competitive behavior.40 Instead, many participated in cooperative efforts with their
classmates. According to Conrad, the premedical stereotype was a construct that premedical
students used to understand their failures and successes within the context of an extremely
competitive academic environment.

Taken together, these studies demonstrated that premedical students’ behaviors and
motivations are more complicated than they appear at first glance. Those who choose to
pursue medicine often balance the necessity of maintaining competitive grades in rigorous
coursework against a desire to take a wide variety of classes and develop mastery over
course content.

Limitations of existing research

There are several limitations to the research we reviewed. Most striking is the paucity of
empirical studies of the premedical students in the US and the dated nature of the research.
Of the nineteen studies included in the review, only ten were published after 1990. Many
questions about the premedical experience remain unanswered and at most, the existing
literature provides a basis for comparison to today’s students.

Additionally, differences in sampling strategies across studies make it particularly difficult
to draw general conclusions about premedical students. It is worth noting that the
premedical student population is particularly challenging to identify and sample, since
anything prior to medical school could be considered “premedical.” In fact, studies used a
variety of definitions of a premedical student to identify their samples of interest. Some
studies used the Association of American Medical Colleges (AAMC) data on the MCAT to
identify their samples.2526 Others used enrollment in premedical-required courses as
indicators.23:24:31 Those authors with connections to the premedical advising structure used
email lists and social networks to recruit participants.34:37:40 The most common sampling
method was self-identification by the student,22:27-30. 32, 33, 35, 36, 38,39 Each of these
methods yielded slightly different samples of premedical students, which, in turn, can
influence the conclusions drawn.

Future studies should attempt to sample all types of premedical students, including those
who eventually leave the premedical track. Furthermore, if we are to understand how
premedical students identify themselves and the factors that influence attrition from the
premedical track we must also follow samples of premedical students through their college
careers, observing how bright-eyed and eager first-year premedical students are shaped by
their college experiences.

Discussion

While based on sparse information, our review demonstrates that research on premedical
students has focused primarily on two questions: why do students leave the premedical track
and what are the attributes and personality characteristics of a premedical student? Research
suggests that in the 1970s through the 1980s attrition was linked to students’ decreased
desire to pursue a medical career. More recent studies found that negative experiences with
coursework, and particularly with chemistry classes, led students to leave the premedical
track. The premedical stereotype — a largely negative image of premedical students as
single-minded, competitive, and obsessed with grades — continues to have currency inside
and outside the premedical world, in spite of research that shows that premeds are, in fact, a
diverse group of students with a broad range of interests.
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The studies reviewed suggest that the premedical experience may be difficult and overly
competitive, leading some would-be doctors to seek other careers. According to this
research, the premedical experience is shaped by the participation of high-achieving, goal-
oriented — and in some instances, overtly competitive-premedical students in challenging
curricular requirements, creating an environment that may ultimately dissuade some students
from applying to medical school. For students with unrealistic expectations of careers in
medicine, participation in such an environment may result in an appropriate decision to
change careers. However, it is also possible that some capable and dedicated students who
are not ready for the rigorous demands of premedical coursework may be pushed into an
inappropriate early decision to abandon their career aspirations. Thus these studies highlight
the potential role of the premedical experience in pushing potentially capable doctors out of
the premedical track.

Conclusions

Our critical review of the literature underscores the need for up-to-date, high quality
empirical research on the premedical experience. Some of the research reviewed here was
published nearly 40 years ago. Over the past four decades medicine has seen dramatic
changes: increasing numbers of women and underrepresented minorities entering the
profession and dramatic shifts in the financing and organization of healthcare that have
altered the requirements for, and the experience of, premedical and medical education.41
Studies of premedical students conducted many years ago likely have little application to
current premedical education experiences, particularly for women and underrepresented
minorities. Additionally, medical education itself has changed, becoming broader and more
interdisciplinary, emphasizing the social determinants of health, doctor-patient
communication and bioethics, in addition to anatomy and physiology. One need look no
further than the recent changes to the MCAT, with the addition of two new test sections
emphasizing the social sciences, to see the changes undergoing the medical education
system.®> We need updated research to examine how the premedical experience in this new
context of medical education is shaping the physicians of tomorrow.

We also need more empirical research in medical education to focus on the premedical
years. To our knowledge, our review is the first to critically synthesize information from the
empirical literature on premedical students and we found few articles that met our search
criteria. Though premedical education is a topic about which much has been written, most of
that writing has been in either in the form of opinion pieces or published in national reports
of various professional organizations.#2 Thus, the few articles that met our search criteria is
an important and also serendipitous finding of our review, confirming our larger point that
we have much to learn about the how the premedical years shape the physician workforce.

Interestingly, our review also identifies a shift in the conceptualization of the premedical
student and the premedical experience over time. Earlier studies of premedical students
focused on the individuals who choose to pursue premedical studies at the undergraduate
level. These studies show premedical students to be overly ambitious, to the point of being
perceived as cutthroat, or likely to leave premedical studies because of a growing
disaffection with medicine. These studies focused on the individual-the premedical
experience is described as a function of individual personality traits or individual
aspirations, with little attention paid to the contextual influences on premedical students.
More recent literature, however, recognizes the importance of context for the premedical
experience. These studies note that the premedical experience is shaped, not just by personal
characteristics, but also by formal curricular requirements and strong social norms that
influence the identity of an ideal and successful premed student. While we lack the data to
explain this shift in research focus, this change may be the result of the increasing influence
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of medical sociology on studies of medical education, as well as increasing attention to the
influences of the hidden curriculum on the part of medical educators.*3: 44

On a related note, it is interesting to note that research has primarily focused on two topics —
attrition and the premedical stereotype—leaving much room for other research questions
regarding how the premedical experience influences those who wish to become doctors. One
topic that deserves special attention is the hidden curriculum of the premedical years. We
need studies designed to understand the overall culture of premedical education and not just
the traits of individual premedical students. While there is a significant body of literature
demonstrating the existence of the rich subcultures that emerge among both medical
students and residents in response to stresses in the environment,*>-47 we were unable to
find similar studies at the undergraduate level. Therefore, we know little about premedical
culture-such as the survival strategies students collectively develop during this period — and
the effects of that culture on future physicians. Rather than continue to focus
disproportionately on the academic content of the formal premedical curriculum, new
research should pay attention to the informal and hidden curricula—the tacit knowledge
premedical students learn informally from advisors, parents, and peers—from watching
what they say as well as what they do.16

In short, our review demonstrates a need for more high-quality and updated research on the
premedical years, and in particular research that focuses on the premedical experience. We
know more about the personal characteristics of premedical students than we do about the
premedical subculture. We know more about the formal curriculum than about the hidden
curriculum. Furthermore, we know little about those who are not admitted and still less
about those who abandon their premedical aspirations. According to the AAMC, there were
42,742 applicants for approximately 19,000 seats in medical school in 2010.48 This group,
however, was drawn from an even larger, unknown number of college undergraduates who
participated in the undergraduate premedical experience but did not apply to medical school.
If we wish to influence the character of future physicians we must pay attention to what
happens to students on their way to medical school. We must explore how this period
influences students’ ideas about success, relationships, and caring for others.1® In order to
gain a deeper and more complete understanding of the physicians of the future, researchers
must give equal attention to the first, critical steps occurring during the professionalization
process: the premedical years.
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Appendix |

Databases searched and search strategies

ERIC

KW = premed* OR DE = (“premedical students”) OR (DE = (“medical education”) AND DE = (“undergraduate
study™))

JSTOR

premedical
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PubMed
(race/ethnicity)

“Education, Premedical”’[Mesh] AND (“race”[All Fields] OR “ethnicity”[All Fields] OR “ethnic”[All Fields] OR
“racial”[All Fields] OR “diversity”[All Fields] OR “minority”[All Fields] OR “Continental Population Groups”[Mesh]
OR “Race Relations”[Mesh] OR “Asian Continental Ancestry Group”’[Mesh] OR “European Continental Ancestry
Group”[Mesh] OR “Oceanic Ancestry Group”[Mesh] OR “African Continental Ancestry Group”[Mesh] OR “Ethnic
Groups”[Mesh])

gender

“Education, Premedical”[Mesh] AND (“Gender”[All Fields] OR “Female”’[Majr] OR “Male”[Majr] OR “Gender
Identity”[Mesh])

history
“Education, Premedical”[Mesh] AND (“History”[Mesh] OR “history”[Subheading])

Scopus

TITLE-ABS-KEY (premedical AND education)
ISl Web of Science

Topic = (premedical AND education)
Psyclnfo

(premed* AND education) OR premedical
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Scopus (691)
PubMed(135)

I1SI Web of Science (128)
JSTOR (96)

ERIC (87)

PsvehINFO (31)

1168 potentially relevant articles identified

594 excluded, by 1% author, after reviewing titles

Y

(including overlapping titles)

574 abstracts reviewed by 1% and 2™ author

(of which 38 disputed abstracts reviewed by 3 author)
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516 excluded, by 1%, 2™, and 3™ author,

A

after reviewing abstracts

detailed evaluation

57 full articles reviewed by 1° and 2™ author for further

1 additional article added through bibliography searching
(of which 2 full disputed articles reviewed by 3" author)

39 excluded. by 1%, 2™, and 3™ author, after reviewing full

articles

Population studied were not premedical students (7)
Population studied were not premedical students in US (2)

Not an empirical study (19)

Study focused on an intervention (6)

Study selected out and focused on a subset of students
(BS/MD students, rural, URM, ete.) (4)

Secondary data (1)

A\ 4
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19 articles included in critical review

Figure 1.

Selection of the articles for the critical review
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Table 1

Inclusion and exclusion criteria for study

Inclusion criteria

Empirical, published study in a peer-reviewed journal
Focuses on premedical education in the United States
Study samples only “modal” premedical students

. Notable exceptions include studies that include both a premedical sample AND another sample (premedical advisors,
for example). If the results for premedical students were reported separately, this can be included.

Study collects primary data that reflects premedical student attitudes, perceptions, experiences, or proxy for these

Studies that use course enrollment data are not included, unless authors extrapolate something about the premedical
experience from the course enrollment data. Descriptions of enrollment patterns in courses are not sufficient.

Exclusion criteria

Study is an evaluation or examination of a pipeline program or other “special programs,” such as those designed to boost
admissions of a subset of premedical students into medical school, and only uses data from these types of students.

Study uses only samples of high school students, medical students, post-baccalaureate students, BA/MD students, students
enrolled in special programs, or students who have already been accepted to medical school

Written in a language other than English
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