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Abstract
Readiness for medical school, like readiness for reading, includes physiological, psychological, educational, and sociological
aspects of growth. Full cognitive and neurodevelopment including higher levels of adult thought order occur generally towards
the ends of the third decade. Earlier patient care experiences and an understanding of the social and structural determinants of
health demand some experiences in the world. We believe a requirement to prove medical school readiness should be to hold a
job for a year that interfaces with the public and proves responsibility, reliability, and accountability as documented by a
supervisor.
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Much attention is being paid to how residency programs de-
termine graduating medical students are ready to start training
in their programs [1].We believe that more attention should be
paid to whether applicants to medical schools are ready to
begin the long process of becoming a physician.

A well-known concept in elementary education is reading
readiness. It is defined as the time at which a child is capable
of learning to read and includes physiological, psychological
(emotional and intellectual), educational, and sociological
(cultural and environmental) aspects of growth [2]. While a
lot has been written about the need for early professional iden-
tification in medical training [3, 4], the concept of readiness
for that training has not been sufficiently examined. There are
several reasons why we should be taking a step back and
thinking about the readiness of the students we accept into
medical school. Many schools have moved exposure to pa-
tients earlier in the curriculum requiringmatriculating students
to exhibit more developed and advanced interpersonal skills.
In addition, we are asking students to understand more deeply
the social and structural determinants of health and illness, an

expectation requiring some experience in the world. Students
are experiencing earlier burn out, a sign that they may not be
up to the emotional demands of the practice of medicine pos-
sibly due to biological and developmental reasons in addition
to structural reasons. We owe it to our students and to our
patients to do a better job of ensuring that students entering
medical school are not only intellectually ready, but also emo-
tionally and socially prepared to begin this important journey.

Medical school readiness is the point at which a student is
prepared to take on professional identity formation. For dif-
ferent people, that readiness comes at different points in their
development. For example, in Robert Kegan’s theory of adult
development, there are four stages or orders through which
people may “transform” in understanding. In the Third order,
“…people no longer see others as simply a means to an end;
they have internalized one or more systems of meaning (e.g.,
their family’s values, a political or national ideology, a profes-
sional or organizational culture)” [5]. This stage is character-
istic of adolescence, although many adults may not pass be-
yond this stage. The Fourth order builds on the understanding
of the Third order, but also includes taking on more responsi-
bility for the systems and cultures in which one operates [5]
“Indeed, empirical research using Kegan’s model supports his
prediction that at any particular age, a group of adults will
include people at different developmental levels, and also sup-
ports his prediction that individuals further along this trajec-
tory are better able to respond to complex work and life chal-
lenges,” the sorts of challenges inherent in the practice of
medicine [6].
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Many medical students enter school in their early 20s
(some before), and may not have reached a level of develop-
mental maturity required of the Third order let alone the
Fourth order, and in addition, they may not have a fully de-
veloped prefrontal cortex that provides the structural substrate
for these cognitive levels. Understanding the biological and
behavioral factors that contribute to medical school readiness
is becoming increasingly important as medical schools con-
sider curricular reforms that provide earlier and more
entrustable exposure to patients in the clinical setting.

Neuroimaging studies have demonstrated that the brain
continues to grow and to modify connectivity well into the
second decade of life [7, 8]. The tempo of aging is not uniform
and varies across areas of the cerebral cortex. Areas responsi-
ble for sensory and motor functions mature first while areas of
association cortex in the temporal, parietal, and frontal lobes
have a more prolonged period of maturation [9, 10]. Notably,
the prefrontal cortex is a region with the most protracted pe-
riod of growth and maturation expressing significant develop-
mental modifications in volume [11], connectivity [12, 13],
gyrification [14], and myelination [15] into the mid 20s.
Coincident with this structural maturation of the prefrontal
cortex is the maturation and emergence of higher-order cog-
nitive processes, executive functions, and social emotional
maturation that are thought to be mediated by the circuitry
of this area [12, 14]. The maturation of these behaviors pro-
vides the necessary substrate for the emergence of character-
istics of personality and character development that are need-
ed for the professional behaviors required of health care stu-
dents and professionals. Although the maturation of the pre-
frontal cortex is largely completed during the third decade of
life, variations in the tempo of maturation can be influenced
by a number of factors. For example, levels of sex and steroi-
dal hormones, diet, and drug use have been shown to influ-
ence myelination and circuit maturation [16]. Thus,
individual- and gender-based variations in the maturation of
the prefrontal cortex during the period of medical trainingmay
influence individual readiness and suggest that curricula must
be capable of addressing these variations. As many students
begin medical school early in their 20s, some may not have
fully developed higher order cognitive and executive func-
tions that are essential for fully engaging in patient-based care.
These may be important considerations when designing cur-
ricula that provide early exposure of students to clinical activ-
ities with patients.

Currently, as part of the “holistic review” of applicants, we
rely on a variety of data to decide on medical school readiness
including personal statements, traditional interviews, GPAs
and prior school performance, and the MCAT exam [17]. In
addition, some schools look for evidence of research and lead-
ership experience and some for service activities. A growing
number of medical schools use a standardized structured in-
terview instead of an open-ended conversational interview as

a way to assess a student’s future performance in medical
school. There is concern that traditional interview formats or
simulations of educational situations do not accurately predict
performance in medical school. Also, when physicians are
disciplined later in life by a licensing or regulatory body, a
look back at their medical school performance reveals earlier
difficulties with the non-cognitive skills, such as interpersonal
skills, professionalism, and ethical/moral judgment [18].

In addition to the incomplete neurodevelopmental matura-
tion and the limitations of currently used measures to select
appropriate students and to predict readiness for medical
school, the premedical course of study can serve to narrow,
rather than broaden, students’ experiences and focus. For ex-
ample, those students hoping to complete the typical premed-
ical course of study in 4 years may be less likely to branch out
in their course choices to experience the social sciences and
humanities. Lloyd B. Minor, the former dean of the medical
school at Stanford University wrote, “Through the study of
disciplines such as history, philosophy, religion, literature and
languages we have unique opportunities to see the world
through the eyes of others who have different cultural, social
and ethical backgrounds. In so doing, we gain a better appre-
ciation of diversity and ambiguity.” [19]. Furthermore, re-
search has shown that “students’ exposure to the humanities
is linked to important personal qualities and prevention of
burnout” [20]. But the premedical curriculum with its empha-
sis on science and laboratory work can leave little time for a
broad exploration of these other disciplines. In addition, with
all of the students hoping to enter medical school taking the
same premedical courses, there is less opportunity to interact
with other students who think differently and are pursuing
other goals in life, a type of “pre-med social isolation.”

The literature on development of professional identity em-
phasizes the qualities of caring, compassion, maturity, respon-
sibility, accountability, social and emotional intelligence,
structural and cultural sensitivity, and the ability to listen and
communicate [3]. Furthermore, more medical schools are
accepting their responsibility to a social justice and equity
mission that recognizes the health outcomes of our patients
which are determined by social, economic, political forces that
require attention, understanding, and advocacy. This is a very
tall order for a system that has for decades relied on the same
grade and test-based methods to identify individuals ready to
take on the demands of becoming physicians. Stern and
Papadakis state that the best measures of professionalism
“capture the behaviors of students in real-world contexts in
which they are called on to resolve a professional dilemma
that is relevant to their everyday lives.” [18].

We suggest a different way to determine readiness of ap-
plicants for medical school that would rely on “real world
contexts relevant to their everyday lives” to prove that readi-
ness. We propose that premedical students be required to hold
a job for at least a year, a job that involves regular hours and
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that interfaces with the public. Examples would be teaching,
working in retail, waiting tables. During the course of the year,
the student would be required to reflect and write on several
experiences. Sample prompts might include the following: If
you could have been your supervisor, what changes in the
structure of the job, system, would you institute and why?
Discuss a situation in which you experienced or witnessed
objectional behavior on the part of someone else and what
you did or did not do and why. There would be about four
of these types of questions that the student would need to write
about during the course of the year. In addition, there would be
a required letter from the supervisor of the student detailing
the student’s responsibility, accountability, and contribution to
the mission of the job or to the good of other workers. Many
students currently take what is called a “gap” year between
undergraduate and medical school. What they do with that
year, however, is varied and often calculated to meet an algo-
rithm for certain activities believed to be valued by admissions
committees. It is not necessarily related to living independent-
ly, exposure to different types of people, having to negotiate
power structures, and living “in real-world contexts in which
they are called on to resolve a professional dilemma that is
relevant to their everyday lives” [18].

The process we propose may also impact the tempo and
level of maturation of the underlying structural elements of the
prefrontal cortex that mediate many of the desired behavioral
characteristics of the medical professional. Studies in animal
models of cortical development have demonstrated significant
effects of enriched social, and peer relationships, as well as
stress on prefrontal cortical plasticity and growth [21]. The
potential for the enhancement of professional identity charac-
teristics based upon reflection and exposure to relevant social/
work environments is consistent with the notion of
experience-expectant development in which the maturing
brain undergoes a period during which relevant experiences
are required for normal maturation. Furthermore, exposure to
real-life experiences and “disorienting dilemmas” [5], allows
for transition to a higher developmental stage and readiness to
take on the work of responsibility for self and others. A next
step would be to study the experience of our students who
enter medical school with work experience of the sort we
discuss here and compare their course in medical school and
beyond with that of students who came right out of college.

Some peoplemay feel that a job for a year is awaste of time for
students who need to spend so much time preparing to be physi-
cians. Butwe suspect this is time incrediblywell spent especially if
at the end we have students ready to enter medical school with a
fully developed prefrontal cortex, mature higher cognitive, emo-
tional, and executive functions with capacity for more sophisticat-
ed thinking and reasoning competencies. These students would be
better prepared to care for diverse populations of patients in a
complex organization and reach the end of medical school ready
for the challenges of residency training.
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