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Abstract 

Objective:  The process by which medical students choose a specialization is incompletely 

understood, especially as related to factors that influence changes in specific career interest 

during medical school.  Women and Underrepresented in Medicine (URiM) students are less 

likely than their peer to apply for residency in emergency medicine (EM).  Identifying whether 

medical students from these groups have baseline differences in their career interests or if the 

lower likelihood in planning a career in certain medical specialties develops during medical 

school.  However, comparison to other major medical specialty patterns will provide the first 

steps toward a general understanding of the mechanisms at play. 

Hypothesis: First, female and URiM students have lower interest in EM even after controlling 

for other factors.  Second, career interest in EM for both groups would be like other students at 

medical school onset and that a “cooling out” of interest would occur.  Third, that women and 

URiM physicians would exhibit no difference in EM career persistence.  Fourth, female and 

male students enter medical school with similar interest in fields like internal medicine and 

surgery and women will have higher odds of an interest in fields with typically more female 

physicians such as pediatrics and OB/GYN.  Fifth, URiM students will have equivalent interests 

not non-URiM students.  Sixth, women will both be “cooled out” and under-recruited.  Fourth, 

URiM medical specialty interest will remain relatively stable from entry of medical school to 

graduation. 

Methods:  Secondary data analyses was conducted on a cross-section of all residency applicants 

from 2005-2010.  Data sources included: AAMC, NBME, AMA.  Binary logistic regression 
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models (BLM) were fitted with the outcomes: a planned career in EM at medical school entry, 

planned career in EM at graduation, and continued practice in EM.  BLMs were also fitted with 

the outcomes: a planned career in one of four medical specialties (Internal Medicine, Pediatrics, 

OB/GYN, and General Surgery/Surgical Specialties) at medical school entry and again at 

graduation.  Regression models included demographics, student attitudes, debt, undergraduate 

GPA and standardized test scores, and, medical school experiences.   

Results:  URiM students expressed less interest in a career in EM when entering medical school 

and at graduation.  No gender differences in interest existed at medical school onset.  Women 

were less likely to enter EM by the time of medical school graduation.  After residency, both 

female and URiM students had similar persistence in EM as all other graduates.  Women were 

less likely to be interested in a career in Internal Medicine and Surgery and more interested in 

Pediatrics and OB/GYN at the start of medical school while URiM students expressed more 

interest in OB/GYN and Surgery.  At graduation, women were still less likely to enter Internal 

Medicine and Surgery and more interested in OB/GYN and Surgery.  URiM students were more 

likely to enter in Internal Medicine and less likely Pediatrics. 

Conclusions:  Female and URiM medical students were less likely to enter EM.  Women were 

less likely to develop a career interest in EM.  While URiM students were less interested in EM 

generally, those initially interested in EM had a “cooling out” effect.  Women have stable 

preferences regarding planned medical specialties in other specialties.  In contrast, URiM 

students enter medical school more likely to enter OB/GYN and Surgical careers but at 

graduation were more likely to plan on Internal Medicine and less likely Pediatrics. 
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Chapter One: Introduction 

 

Access to health care may be among the most politically contentious issues to this point 

in the 21st century. The current debates focus on who among us should be eligible for care and 

how care should be financed.  The ways in which these questions are ultimately resolved will 

have profound effects on the organization and delivery of health care in the United States; will 

affect decisions related to infrastructure, general terms of global employment, and the size and 

reach of federal and state governments; and even reshape an important part of the nation’s 

economy.  It is not an exaggeration to suggest that the choices made in this debate, largely 

through a political process, may result in life or death for some individuals. The stakes are very 

high. 

While it has not received as much general attention, there is yet another policy problem 

that results from the larger political debate about health care delivery. Emergency Medicine 

(EM) trained physicians are responsible for providing care for millions of patient visits each year 

nationwide1 and are often the only option for patients who cannot receive care elsewhere.2  

While the specialization makes up less than 5% of all physicians, EM physicians provide care in 

almost 30% of acute care patient encounters.3  If the policies of the Patient Protection and 

Affordable Care Act of 2010 (ACA) are significantly altered, more patients may be seeking care 

in the emergency department (ED).  Even without a major change to the ACA, the number of 

patients seeking the care of emergency physicians is certain to continue to rise.3  Every health 
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care policy alternative under consideration is likely to have some increasing effect on acute care 

interactions. The key point to observe is that the specialty is already stretched and while physical 

infrastructure can be added (at considerable cost), staffing emergency departments with 

competent, well-trained physicians will be a challenge for years to come. 

The practice of medicine is personally challenging and intellectually demanding.4  Even 

though it is accorded a high status in our society, those who choose this field are asked to make 

contributions in ways that often exceed the personal, financial, and psychic benefits they 

receive.5-8  Perhaps at one time the primary connection that shaped medicine could be captured in 

the relationship between a doctor and a patient. At the point of practice, that connection still 

matters most.9,10  But as medical care becomes the symbolic and tangible expression of a social 

compact, the private practice of medicine becomes increasingly a public practice.  

Because of the growing attention paid to the ways in which the health care system 

functions, the contexts in which medicine is practiced (who does it, how, where, and on whose 

behalf) will be scrutinized with increasing interest by stakeholders beyond members of the 

medical profession.  Traditionally the public has maintained an unusually high degree of faith in 

physicians and given them wide latitude to establish and monitor their profession.  Even as there 

has been a decreasing level of trust afforded to other professional groups,11 physicians generally 

maintain considerable leverage to shape their own work, to control and evaluate the practice of 

their arts, and (most important to this study) to decide who is allowed to enter the medical 

profession.  As pressures toward increased accountability to patients, government agencies, 

students, and taxpayers continue to grow,12 medicine and those involved in medical education 

may no longer be afforded the same level of unfettered autonomy enjoyed in the past. 
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One area of increasing public scrutiny is the pipeline and various related selection 

processes through which individuals are accepted into the medical profession.  Admissions 

policies in other professional contexts have been challenged in Supreme Court cases13,14 and 

state constitutional referenda.14 Among the many consequences of this heightened attention and 

judicial oversight has been a pattern of adaptations by higher education institutions to maintain 

systems of inclusion that are perceived as fair, without abandoning commitments to increased 

diversity in undergraduate, graduate, and professional education.14  This increased scrutiny 

makes it even more important that researchers and policy makers clearly understand the manner 

in which future physicians are recruited, selected, educated, and eventually enter practice.  To 

approach this level of transparency, with an ultimate goal of ensuring greater fairness, will 

require a fuller understanding of this process. This process includes areas that are within the 

purview of medical education as well as those that are beyond the control of medical educators. 

Some of these events and influences occur well before an aspiring professional even makes the 

choice of a profession at all. The basic steps of the process of physician education are 

represented in Figure 1 and explained fully in Chapter 2.  

Dissertation Research Questions 

The process by which medical students choose a specialization is incompletely 

understood, especially as related to factors that influence changes in specific career interest 

during medical school.  The reasons why medical students choose to enter a medical specialty 

have important ramifications on the physician workforce, patient care, and issues of 

representation in the field.15  Studies focused on medical career choice, including those related to 

emergency medicine, have generally relied on surveys of candidates, asking subjects to 

retroactively consider the factors in their decisions, and are only roughly correlated with one’s 

career interest.16-18 The most commonly reported findings of such approaches in emergency 
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medicine suggest that differences in career choices may be based on income preferences and 

lifestyle choices made by medical school students as they approach decisions to apply for a 

residency in a specialization.15,19,20   

Preferences in specialty choice are not static, however, and can change both on the 

individual level21 and across groups of students over time.22  Unfortunately, the prior research 

fails to account for several important explanations.  The current literature does not use statistical 

evidence to describe which among these factors are the most important, nor how these factors 

interact with each other.  Further research is also needed to describe which students do not 

persist in their career choices, and specifically how a range of factors influences decisions to 

enter practice in emergency medicine.  The answers to these questions are important because 

without them it is possible that the medical profession is not recognizing important 

considerations, including what has been described as a “cooling out.”23 “Cooling out” is a loss of 

interest by students due to educational experiences that make continued study undesirable, often 

as the result of implicit biases against certain learners.  In emergency medicine, the question 

becomes whether learners from historically underrepresented backgrounds in the specialty, 

including minority students24 and women, lose interest as a result of  unintended discouragement 

experienced during their education regarding their ability to succeed in emergency medicine?25 

Medical students are trained to make logical and rationally considered decisions.26  When 

medical students make career decisions, it may be reasonable to assume they are making 

considered decisions about their futures. This presumption suggests that framing this study based 

on theories of rationality may be fruitful.  Specifically, a bounded rationality decision-making 

framework could provide a good theoretical basis from which to start an investigation into this 

process.27,28   The use of a decision-making frame has the advantage of bringing the temporal 
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component of specialty selection into focus.  The current literature has not answered whether 

students change their interests based on their training experiences, academic ability, personality, 

or specialty cultural issues that may “cool out” medical students----each explanation occurring at 

different times in the decision process.  Similarly, career decision-making has been studied in 

other disciplines, and theories of self-efficacy29,30 and social learning31 have been developed that 

should be used to guide variable selection and model generation in medical education.   

 

Significance of This Area of Study 

Emergency physicians provide care for millions of Americans.  Physicians trained in 

EM are responsible for providing care for millions of patient visits a year nationwide.1  

Emergency physicians make up less than 5% of all physicians but provide care in almost 30% of 

acute care patient encounters.3  If the policies of the Affordable Care Act are maintained and/or 

adopted nationwide, the number of patients seeking the care of emergency physicians is likely to 

rise even more.3  Alternatively, if a new form of national health care is implemented, the 

implications for changes in emergency care are less clear, but cases are also likely to increase as 

once uninsured patients seek care in emergency departments.  

Diversity among emergency medicine physicians has implications for patient care.    

Despite the enormous resources devoted to graduate medical education, the manner in which we 

recruit and select residents is not well studied and is not optimized to meet the demand in 

numbers or achieve the level of diversity needed for practicing emergency physicians.32  While 

the causes of limited access are likely multifaceted, there are undeniably persistent systemic 

issues of underrepresentation in medicine for some minority groups.13,33  URiM representation in 

the physician population has been recognized as a continuing issue in Emergency Medicine.34  
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“Leaks in the pipeline” exist at other levels of the educational system35 but have been less well 

studied in medical specialty selection.   

Furthermore, evidence suggests that the lack of minority representation may exacerbate 

persistent challenges faced by medically underserved groups receiving health care.  Medically 

underserved populations have reported increased trust in the provider and improved clinical 

outcomes when treated by physicians from historically underrepresented groups.36,37  Medical 

students from white and other “nonminority” backgrounds choose to practice in medically 

underserved populations at a higher rate after training with URiM students.38  These majority 

students report feeling more capable of caring for minority patients, more likely to endorse ideas 

of equitable access to health, and more likely to work in underserved communities.38  This 

problem is one that will likely become even more challenging as more individuals enter the 

health care system. It is predictable that available resources will become increasingly strained as 

the numbers of previously underserved groups seeking care grows.   

The federal government directly pays for resident physician training programs.  The 

public has a direct stake in decisions that determine who is admitted to medical schools and 

residency programs. Federal funding via Medicare has supported these programs directly for 

many decades, and reimbursement programs play a critical role in sustaining them.39  Should this 

interest be translated into pressure to change the composition of the field or drive candidates to 

specific specialties, the parameters within which medical education operates could be 

dramatically changed.  

Emergency medicine wants to select the best possible doctors out of an increasingly 

competitive process.  The number of U.S. medical school graduates has been increasing steadily 

while the number of residency slots has remained largely unchanged, increasing the competition 
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to match in a residency program across all fields.40  Within emergency medicine, this trend 

toward higher competition is even more pronounced.40  It is in the best interest of EM as a field, 

and in the best interest of patients, that EM recruits academically gifted and highly interested 

physicians from all racial, gender, and geographic backgrounds to the specialty.  Given 

limitations in available residency slots, a larger number of applicants will be denied entry into 

the specialty of EM based on the current selection processes at a time when more, better trained, 

and diversely experienced emergency physicians are needed.41  Careful, intentional, evidence-

based recruitment and selection will be increasingly critical to achieve the goals of the specialty.   

Given the above, this research described in this dissertation moves the literature forward 

by utilization of a theoretically driven, national-scale educational research project designed to 

improve the evidentiary basis and overall knowledge of specialty selection in medicine, using the 

specific case of emergency medicine as a reasonable initial level of analysis.  This dissertation 

describes three the results of specific research studies:   

Research Study 1 

Question 1: As a student in medical school approaches the time of application to residency, what 

factors correlate with an interest in emergency medicine?  

Hypothesis 1:  The importance of a balanced work-life lifestyle and desire for a higher future 

income will be correlated with increased likelihood of choosing emergency medicine.  As 

described in the introduction, this is in keeping what has been shown to be principal factors 

influencing medical student career choice to date. 
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Subhypothesis (a):  Additional factors including academic ability, gender, and underrepresented 

minority status (URiM) will be related to persistent interest toward specialization in emergency 

medicine.  

Subhypothesis (b):  Controlling for academic qualifications, female and URiM applicants will 

each have a lower probability of applying to emergency medicine. 

Research Study 2 

Question 2:  How does emergency medicine career interest change from the time of entry into 

medical school until the time of application to residency? 

Hypothesis 2:  Women and URiM students will have higher probabilities of changing their 

career interest than men and non-URiM students, when other academic metrics of 

competitiveness are controlled for in the model. 

Research Study 3 

Question 3:  Through the course of medical school training, do common patterns in student 

career selection behavior exist across different medical specialties (i.e., are there similar issues of 

cooling out of some groups as we hypothesize exist in emergency medicine)? 

Hypothesis 3:  Specialties with issues of continued underrepresentation will have similar 

patterns of student selection behavior as those observed in emergency medicine.  Controlling for 

preferences based on content interest, considerations of academic competitiveness, and financial 

need will also have significant correlations for how well many specialties are able to recruit from 

underrepresented groups.   
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Chapter Two: Conceptual Framework 

 

 

The Medical Education Pipeline: From Interest to Practice   

Given the complexity of the pipeline into the medical profession, studying the entire 

process in its aggregate form (from elementary and high school, adolescent influences, and pre-

college choices through certification and licensure) is impossible and would not result in many 

useful generalizations.  

An obvious stage of the process that is both deserving of consideration and has received 

some scholarly attention is the point at which students are admitted to medical school.  Those 

charged with determining medical school admissions have the difficult role of acting as the 

“gatekeepers” to the profession.  Less than half of all applicants are admitted to a single medical 

school.  Getting in is the key: Once matriculated, academic attrition is exceedingly rare (<2%).42  

The medical school selection process is therefore terribly “high stakes,” expensive, and is 

characterized by a significant power imbalance between most students and schools.   Medical 

school admissions are the point where the idea of a “pipeline” becomes most germane.  While 

the idea of a pipeline in higher education has increasingly become under attack as inadequate 

given the multiple opportunities for entry and exit into the process,43 medical education has very 

little external entry outside of the medical school educational process (international medical 

school graduates largely in primary care residencies)44 and very little exit (as reported above).  

Also, while individual medical schools exhibit some variability in the characteristics and 
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qualifications that are most important to their admissions officers in making decisions about 

offering acceptance to an applicant, they are much more uniform than at other stages of the K-16 

educational process.  The applicant’s chance of admission at almost every medical school relies 

heavily on his or her academic quantitative metrics.45  Quantitative data, such as undergraduate 

GPA and Medical College Admission Test (MCAT) scores are the most common factors 

considered in offering applicants an opportunity to complete a secondary application and in 

offering an admissions interview.45   

Figure 1  The Emergency Medicine Physician Pipeline 
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In short, while the selection factors considered by admission officers in medical school 

are under their control, the educational experiences and opportunities for applicants are not, a 

point made clearly in the research and which is represented in Figure 1.  Physician-educators 

have the responsibility to promote greater understanding of the factors that are within the control 

of their profession. With that in mind, I have adopted a specific segment of the pipeline on which 

to focus my analysis, the time between medical school matriculation and residency training 

onset.  This time period offers opportunities to examine both independent and dependent 

variables that, compared to others, are under the purview of physicians and contains a largely 

stable population of learners. 

Residency programs consist of post-doctoral training in an individual medical specialty.  

This training consists of practical instruction while the learner provides supervised care in 

academic training hospitals as well as a didactic program consisting of lectures, small groups, 

and simulation courses.  While only a single year of post-graduate training is required (intern 

year) to apply for a medical license, most U.S. medical students complete an entire residency 

program in a specialty area.46  Residency length varies by specialty and program type but usually 

last between three and seven years, with additional subspecialty training in the form of 

fellowships extending training time to ten years after the completion of medical school in some 

cases.46  Given the extensive personal and financial costs involved in the process, reliability and 

validity in the selection of residency applicants is a key issue in the medical education process. 

The selection of residency candidates replicates many of the same considerations 

described above in medical school admissions but has the benefit of both immediately preceding 

and following stages in the pipeline being taught by physician-educators (Figure 1).  Like 

medical school admissions, resident selection also strongly influences the physician workforce, 
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health care outcomes, and more general societal outcomes.41,47  Resident selection also involves 

a high-stress process which has the effect of dramatic effects on both the training program and 

applicants.  In the short-term residency match determines the training and living location of the 

new resident in addition to the faculty and specific program they will train in.48  In the long-term, 

residency match will determine the specialty of practice, the likely regional practice location, and 

the competitiveness for job opportunities following training.49,50  Unlike medical school 

admissions, residency selection involves institutions and potential residents creating a rank list of 

desirable programs/applicants and does not follow the traditional admissions timeline or power 

dynamics. This process is administered by the National Residency Match Program,51 and is 

commonly referred to as the “match” in the medical community. Within the match, each 

applicant creates a rank order of programs they would like to train at with the program listed as 

most desirable being ranked first. A similar list of applicants (rank list) is created by each 

residency program director, with the input of other residency faculty.  Following submission of 

both lists, a computer program matches applicants with programs through a process of matching 

and then replacing based on the two priority lists. While this process takes place across the whole 

spectrum of medical specializations, my position as an emergency medicine faculty member 

makes this an obvious point of interest.  Also considering the importance of emergency 

physicians to the overall delivery of health care3 factors affecting residency selection and the 

match process which brings candidates into emergency medicine is of special importance 

generally. Therefore, that is the focus of the following studies. 

The factors that are most important to both residency applicants and program decision 

makers are largely understudied.  The current literature for emergency medicine, and Graduate 

Medical Education in general, is limited but strongly suggests the current process is not based in 
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a clear theoretical foundation, lacks rigor, and adds little in predictive value to those factors 

carried over from admission to medical school.  Improvements in the medical education selection 

process, especially in emergency medicine, will allow for the possibility of both a more equitable 

approach and examination of possible interventions to improve inclusion. 

 

Understanding How Selection Processes Impact the Physician Pipeline 

 

Research into the medical education selection processes in general, and residency 

selection in particular, has generally been conducted without a theoretical framing to guide the 

study design.52  I propose three interrelated conceptual lenses to address this critical gap in the 

literature.  The first of these focuses on the individual decision-making process potential 

residents utilize in choosing a medical specialty.  The second framework focuses on the resident 

selection-making process made by faculty.  The final framework examines how the selection 

factors utilized by faculty are shaped by the larger educational process and other important 

societal influences and how in turn these influence career selection behavior by students.  

Understanding the selection process at the individual program decision maker level, at the 

institutional level, and at the learner level requires consideration of all three frameworks.     

 

Career specialty interest formation and maintenance  

Medical education scholars have been concerned with understanding medical student 

specialty selection for at least a half century.53  Recurrent survey-based studies have 

demonstrated entering medical students often begin their studies with clear attitudes and 

preference with regard to where they plan to practice,54,55 although these studies have reported 

conflicting evidence on how stable these preferences remain through the time of graduation from 
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medical school.  Factors empirically demonstrated to have a role in career interest at the start of 

medical school include lifestyle interests, income, prestige, procedural orientation, as well as 

societal prestige and respect of peer physicians.56,57 

Work-life balance, or having a controllable lifestyle, has been increasingly cited as a key 

factor in medical student specialty selection.58,59  The importance of a having a controllable 

lifestyle is especially important for those choosing emergency medicine.60-62  Some researchers 

have even argued it accounts for most of the change in the distribution of resident trainees by 

specialty.63,64  The broadest definition of specialties with a more controlled lifestyle includes 

anesthesiology, dermatology, emergency medicine, neurology, ophthalmology, otolaryngology, 

pathology, psychiatry, and radiology.63  It is perhaps not surprising that many of these same 

specialties are either considered “consistently competitive” or “newly competitive” for 

successful residency matching compared to other choices.65,66  

While work-life balance is directly related to the medical practice in a specialty, two 

other key considerations are primarily external validators of success: specialty prestige and 

average income.  Prestige can be an especially powerful factor for some medical students’ 

selection behavior67 and as such has been studied frequently over the past half century.58,59,68    

Medical specialty prestige can be generated in several ways.  First is the perception of the 

specialty by peers.  Surgical subspecialties, especially neurosurgery, have long benefited from 

higher prestige from peer physicians.58  Primary care specialties have repeatedly cited a lack of 

professional prestige as a cause of student’s choosing other medical specialties.69-71  Conversely 

more procedurally-driven or specialties focused on more complex organ systems have had higher 

reported prestigiousness as measured by medical students.72  Negative comments, or “bashing of 
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a specialty” by other physicians has also been shown to negatively impact recruitment of 

students to primary care specialties,73,74 psychiatry,74 as well as emergency medicine.75   

A second method in which a medical specialty is perceived as being prestigious comes 

from its larger social context.  Lay persons have specific perceptions of which medical 

specialties are more prestigious,59 though these often correlate with perceived income and not 

competitiveness for entry.  Also, location may impact specialty prestige.  For example, the 

relative ranking of medical specialties is fluid between studies in the United States,76 the United 

Kingdom,74 and Australia.68  The apparent differences in competency and respect for different 

medical specialties experienced by medical students has even led to an “informal hierarchy” in 

some individual’s minds.74,77   

Related to prestige is expected income.59  Clear differences exist with respect to expected 

income by specialty, with procedurally based specialties generally having much higher average 

salaries.78  In the general distribution, this places specialties such as plastic surgery, orthopedics, 

and cardiology at the top of the income ladder, with pediatrics, internal medicine, and family 

medicine near the bottom.78  For purposes of this dissertation it is important to note that 

emergency medicine is generally in the “middle third” of medical specialties with regard to 

income.78 

Based on the available literature and empiric evidence, I propose that the initial career 

interest in a specialty, in this case emergency medicine, is based on personal interests, 

experiences, general exposure, and societal expectations and influences (Figure 2).  I have 

reorganized the factors described in the cited articles from just correlative lists into the 

framework shown in Figure 2 to better illustrate the role of both individual experiences and 

interests and the constraints and expectations of society on a single medical student. 
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As medical students move through their education, their entering specialty interest may 

be modified by both personal development as well as programmatic and cultural factors based on 

their specific medical school.  Self-efficacy has been applied to career choice in multiple fields 

using Bandura’s social-cognitive theory.29  Bandura defines self-efficacy as one’s belief in 

his/her ability to influence their cognitive response to a situation.79  This response influences a 

subject’s ability to persist in their attempts, despite adversity, and to eventually succeed in 

specific situations.79  Betz applied this theory to career selection; paying specific interest to fields 

that are traditionally male-dominated, such as the sciences and medicine.29  Lent demonstrated 

that self-efficacy theory successfully accounted for significant differences in grades and career 

option beliefs.30   

Applied to the medical education context, self-efficacy can be used to explain some of 

the previously described factors that have been shown to correlate with specialty choice where 

intellectual challenge and ability has been described as a major consideration.80  For example, 

Figure 2: Entering Career Interest 
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there are significant differences reported in specialty selection based on the gender of the 

physician.46  The importance of family to the candidate has been suggested as a possible 

explanation for this phenomenon 81 or alternatively a difference in baseline interest along gender 

lines has been proposed.80 However evidence that is contradictory to both hypothesis has been 

shown regarding female increased preference for lifestyle control82 and a lowered enthusiasm to 

pursue competitive fields in which they are underrepresented.83  The lack of successful role-

models in academic medicine and the limited perceived potential for promotion as a result of 

gender84,85 could explain these differences using a self-efficacy approach. 

A complementary framing system for specialty selection to the social-cognitive approach 

is social learning theory.  Krumboltz used social learning theory to describe a theoretical 

framework regarding career selection.  It focuses on four major areas: genetic endowment, 

environmental conditions, learning experiences, and task approach skills.31   These factors 

provide additional influences beyond self-efficacy that are worth consideration in attempting to 

explain career interest in emergency medicine.  Genetic endowment (in this case measures of 

intellectual ability) has low variability between medical students in such a highly-selected 

population and thus is less likely to be a major consideration.  Learning experiences and task 

approach skills are important considerations at the multiple educational steps that precede 

graduate medical education as previously illustrated in Figure 1.  Of specific interest to medical 

educators is how the learning experiences in medical school shape career interest86,87 as this 

represents an area that of potential intervention.  Similarly, natural factors that warrant 

consideration include clinical exposure; time spent in the desired field, and perceived likelihood 

of success. In line with social learning theory, environmental factors such as financial barriers to 

career choice, school and emergency medicine departmental culture, and societal expectations all 
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have a role in applying a social-cognitive approach to the questions of specialty selection.  Figure 

3 diagrams the longitudinal process of specialty selection including several previously 

unexamined, but possibly important factors. 

 Medical students individually consider the factors described above using their own 

values to weigh their relative importance.  How medical students practically make these 

decisions fits a bounded rationality model, which incorporates limitations, such as incomplete 

search behavior, while still explaining decision-making using a rational, systemic approach. This 

model of decision-making has previously been used in the evaluation of academic medical career 

selection, which has many similar considerations to specialty selection.61  Specialty selection is 

an ongoing process that continues through the medical education process and is constrained by 

Figure 3: Longitudinal Approach to Specialty Selection 
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personal interests and ability, but to date the limitations based on additional factors suggested by 

the above theoretical constructs have not been considered.   

 

Residency selection decisions 

At the time of rank list generation, I posit that residency program officers approach 

selection decisions in a manner that they believe will maximize benefits for their institution.  

Similarly, I hypothesize that residency applicants approach their rank list to emphasize the needs 

they value most.  Although different residency programs may have different points of emphasis 

in terms of their overall mission, rational decision makers are expected to make judgements that 

increase the likelihood of achieving their institutional goals.  Similarly, residency applicants may 

value some aspects of training programs higher than others, but are also trying to find programs 

that meet as many of their needs as possible.   The literature on bounded rationality informs us 

that both groups must make decisions without comprehensive information about all aspects of 

their decisions.  Residency program faculty are limited by incomplete knowledge of their 

applicants and all possible alternative applicant, and by biases imposed by society and the faculty 

member’s own cognitive process.  Adding to these limitations, program directors in emergency 

medicine residencies make decisions with a significant degree of uncertainty their prediction of 

an applicant’s likely future performance.  Applicants experience similar constraints regarding 

incomplete knowledge, alternatives, and predictive ability regarding each program.  Taken in 

aggregate, these limitations result in deviations from “rational” behavior.  The deviation 

observed from what would be expected on ranked lists that were informed by perfect, unbiased 
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information and those made by can be explained by unintended restrictions on decision-making 

operation (Figures 4 and 5).   

As represented in Figure 4, program directors are faced with multiple layers of 

constraints on their potential options in terms of ranking their applicants.  Some behavioral 

restrictions, such as time to review applications, may be obvious to individual decision makers.  

Many other constraints are obscured from casual consideration by residency faculty members.   

Competing values that program directors are attempting to balance when making selection 

choices are represented at the center of Figure 4.  Each of the competing values in the innermost 

Figure 4: Program Decision Making Model 
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circle are likely desirable to every program.  However, the relative importance of any of these 

values will vary by institutions and individuals. For example, some residency programs have 

identified the creation of physicians who practice in underserved areas as a major programmatic 

mission.   

Other alternatives include the production of physicians who will enter academic roles as 

researchers and teachers, physicians with specific fellowship interests, or physicians who will 

practice in the same location as the training program.  In each of these cases, interview offers, 

and rank list location may be different depending on program goals.  Residency programs can be 

assumed to consider all the factors at this level, but in practical application time and resource 

constraints result in the prioritization of some values over others.   

Residency applicant behavior can also be explained using a similar framing as that 

employed by program directors.  Similarly, residency applicants weigh many competing values 

to emphasize in their decision-making process (Figure 5).  These factors often include 

considerations of how strong of a reputation or how competitive a program is, the location of the 

program, variations in curriculum, and perceived “fit” with the culture of the residents and 

faculty at the program, mentorship they anticipate receiving, and other specific career 

considerations.  In many ways, the actual individual programmatic strengths in these areas for 

each training program an applicant is considering is even more nebulous than the core factors 

considered by the programs themselves.  For example, programmatic strength is often measured 

by applicants based on the USMLE board scores of the previous residents, the specialty board 

pass rates, and the reputation of the program and its affiliated institution.  Unfortunately, these 

metrics provide little information about the actual ability of a residency program to train 

physicians and thus some applicants turn to poorly considered ranking systems to aid their search 
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behavior.88  Similarly, cultural fit, as experienced in the interview day, is often listed as a key 

consideration in resident decision making.88  However, focusing on the interview day experience 

may result in making a key career choice based largely on a few hours of interpersonal contacts, 

believing it is representative of what they are likely to experience during their multiple years of 

training.  Finally, while the location of the training program, including its proximity to family 

and partners, social options, and other lifestyle benefits, are clear at the time of resident applicant 

decision making, the longer-term ramifications of training location on career choices may be less 

obvious. 

 

Cogitative limitations, maladaptive search behaviors, and biases of decision makers 

The next circle in both figures (4 and 5) represents decision-making limitations based on 

manifestations of social bias, cognitive limitations, and minimal demonstrated correlation 

between selection factors and desired outcomes in resident selection. For example, whereas 

residency applicants can theoretically apply to every program in their choice specialty, they still 

have a very limited number of possible days that they can interview at prospective sites and must 

pay to apply and travel for interviews.89-93  As some of the most important actors used by 

applicants in making their decisions are only available as a result of the interview process,88 

many are faced with removing more than 90% of their options based on very limited and 

incomplete information.  Here again, this is where the perceptions of peers about programs and 

unvalidated ratings systems can result in a decision-making process that greatly deviates from 

one that can maximize the values of the applicant decision maker.  While residency applicants 

realize that they are limiting their options to only programs from which they accept an interview 
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offer, they may not be entirely aware of how the programs they are considering are shaped by 

factors that are not as important to them personally.  

Similarly, most program directors realize the limits on their available time to review 

applications.  This realization results in the use of specific strategies to complete their work.  

However, some program directors may not recognize the unintended consequences of these 

choices.  To expediate the applicant review process, a common solution is to use information 

technology to sort based on selection criteria.  Currently, the Association of American Medical 

Figure 5: Applicant Decision Making Model 
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Colleges (AAMC) provides applicant data through the use of the Electronic Residency Applicant 

Service (ERAS).94  Sorting options in ERAS can make the process of reviewing applications 

quicker by organizing applicants on numeric metrics and excluding from consideration 

applications below an institutional threshold.   Given the ease of sorting numerical vales 

compared to whole application review, saving time in this way has the effect of increasing the 

importance of quantitative metrics (such as USMLE) by establishing a necessary score for the 

more complete application review.  These concepts are illustrated in the “Personal and Cognitive 

Limitations” ring of Figure 4.   

Surviving the initial screening of applications with lower quantitative selection metrics 

does not guarantee an equal chance at admission.  Applicants who are not rejected on initial 

screening still have their likelihood of success affected by “loss aversion” on the part of program 

directors.  Loss aversion, and its interaction with an optimistic/pessimistic personal outlook, has 

a role in residency selection by affecting the risk-taking behavior of decision makers.  Although 

serious personal risks to program directors (e.g., a financial penalty or demotion) are unlikely, 

less severe or obvious personal consequences may take the form of decreased prestige or trust in 

their judgment.  Programmatically a resident who performs poorly and requires remediation or 

dismissal can result a number of serious consequences (program review, program probation, 

increased resident unhappiness, etc.) for the institution.95  Decision makers who place a high 

premium on preventing loss will be less likely to take a risk on admitting an applicant with lower 

USMLE scores even though standardized test scores are poorly associated with failure and 

attrition rates.96  Personal experience with a poorly performing or problematic resident in this 

context can reinforce a loss prevention strategy and may anchor decision-making by program 

directors.  Triggering excessive concerns of potential failure as a result of a loss prevention 
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strategy can hurt underrepresented minority students as the have average scores that are lower on 

standardized tests.13  Loss aversion may therefore represent an unstudied cause of persistent 

inequity in medical student diversity.  As above, these concepts are shown in the “Personal and 

Cognitive Limitations” ring of Figure 4. 

In addition to loss aversion bias, other maladaptive selection behaviors exist as personal 

predispositions in judging applicants via social interactions.  Social reproduction theory97 

describes the desire to recruit and support people like ourselves and is one way that can be used 

to explain student groups with equal academic qualifications but lower overall admission rates, 

such as Asian-American students.98  The prominent role of the residency interview and the idea 

of program fit are key mechanisms through which social reproduction is applied in this context.  

Because the majority of academic physicians in the U.S. are white men,33 a difference in social 

interests and cultural experiences could result in a decreased social connection between 

underrepresented minority students and interviewers, with a theoretical decrease in interview 

scores for URiM applicants. 

An additional important set of cognitive biases to consider in the process of interview 

offers and applicant scoring is the idea of implicit bias.99  Implicit bias is defined as “the attitudes 

or stereotypes that affect our understanding, actions, and decisions in an unconscious manner. 

Activated involuntarily, without awareness or intentional control.”99  Implicit bias against people 

with dissimilar racial and ethnic backgrounds has been studied across a number of professional 

and scholarly domains,99 including academic medicine.100 To date there has been little to no 

research that quantifies the potential role of social stratification and bias in resident selection. 

“Matched pair testing” research from the professional hiring literature have explored the effect of 

implicit bias in a way applicable to resident interview selection.101,102 In studies utilizing this 
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type of design, mock applications are created that vary in a single specific potential source of 

bias (e.g., racial identity) while being the same in all other aspects.  These studies show the 

importance of race and ethnicity in receiving an interview, where those that are perceived to be 

white have higher odds of success.  Thus, given the absolute requirement to be interviewed to 

match and the relative importance of the residency interview to be ranked highly, implicit bias 

has the potential to introduce similar socioeconomic and racial bias in the current interview 

process.90  By having such a prominent role, the resident selection interview exacerbates the 

presence of these while having a limited ability to actual predict and rank applicants for future 

success.90  

As has been demonstrated repeatedly in the medical education literature, the predictive 

value of current selection factors is weak when measured early in a learner’s career and is largely 

unable to project long-term success.103  The fact that decision makers are often working from a 

faulty premise—that selection factors correlate with desired long-term outcomes regarding 

residents89—is an important final consideration.  Program directors are attempting to predict 

future success in residency and professional practice based on application information that 

provides very little predictive utility.  Therefore, program directors often apply information in 

making selections that are not aligned with achieving their desired results.  Residency applicants 

also fall victim to this fallacy in two ways.  First, applicants who conflate higher average 

applicant scores and competitiveness to match at a program as a signaling mechanism for 

education quality and program merit.  Second by using specialty board passage rates at the 

completion of residency training as a sign of a programs ability to properly prepare physicians 

for practice and not more related to the board certification process using standardized testing.  

The results of specialty board tests more properly describe the ability of residency programs to 
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prepare their trainees to take that specific test and are of course significantly moderated by the 

incoming ability of the programs trainees.  This limits their use as a marker of success and thus 

should not be considered validation of current selection factors. 

 

Peer program behavior and institutional factors 

Institutional and professional biases affect individual faculty decision-making in 

residency selection.  The residency selection process is largely standardized through the use of 

ERAS as a centralized online single application.94  The standardization of the initial application 

process across programs has the effect of providing normative feedback for program directors 

and applicants on what is important to consider when choosing residency programs.  Residency 

programs that differ from the norms (such as employing an alternative interview process such as 

the Multi-Mini Interview)32 may be placed at a competitive disadvantage.  Put another way, 

applicants may make a reasonable decision that their time is more valuable than the added 

benefit of applying to an additional program.  Less prestigious residency programs and 

institutions looking to enhance their applicant pool would be at greatest risk in this scenario.   

In addition to providing normative metrics for student selection, standardization on 

admissions criteria allows for the creation of easily distributed “selectivity” metrics for residency 

programs.  If the assumption is that the most desirable residents are the ones with the highest 

scores on the universal metrics contained within ERAS, it follows that the most “selective” 

programs will have residents with the highest average scores on these metrics.  As residency 

programs exist in a competitive market for students, faculty, and grant funding, the appearance 

of selectivity (often confused with merit) has policy ramifications at many levels, including the 
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obvious one of admissions strategy.  Recent research has focused on studying the importance 

applicants place on matching at the “best programs”88 and may result in a cycle that maintains 

the status quo in the selection process. 

Taken together, the standardization of the application and the establishment of selectivity 

based on easily comparable numeric metrics have resulted in a significant inertia to maintain the 

status quo at the expense of experimentation with more innovative selection processes.  As 

discussed above, any deviation from standard practices is likely to result in a competitive 

disadvantage and potential loss of prestige for the individual program.  It is likely that only 

programs at the extremes (highly prestigious programs whose positions are assured and 

residency sites who have little to lose) are likely to make substantive change to their admissions 

processes. 

 

Societal influence on selection criteria 

At the outermost level in Figures 4 and 5 is the external societal influence on selection 

factors used in the education system.  Despite the poor performance of medical education 

selection factors in predicting which students will succeed, medical school admissions officers 

continue to rely largely on the traditional approaches.45  Similar reliance by program directors on 

selection factors that do not predict success has also been described in the graduate medical 

education literature.89  The continued use of imperfect selection factors by institutional stake 

holders is explained to some degree by the issues discussed previously, but other considerations 

are also important. In addition to the cognitive constraints on decision makers, the selection 

factors themselves have long been claimed to be consistent with “merit.”  Therefore, selection 
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based on the traditional factors used in medical education may claim to be a “fair process” 

regardless of their predictive success.   

Educational scholarship has explored how admissions policies have long term effects, 

including inequality in training program access and class stratification.  To ground further work 

in the medical education context, three different theoretical explanations developed in higher 

education are provided below.  Historically, medical school admissions have had systemic 

preferences for admitting some groups while imposing barriers for others.  While less codified in 

residency selection, as described above, the pool of applicants to residency is largely set at the 

stage of medical school admissions.  In both educational processes, groups with special status 

can and have changed over time as has the manner in which the classifications were determined.  

These shifting entrance opportunities has been described by Karen’s Gatekeeper theory.104  An 

example of this idea in practice is the specific status of Asian-American students in medical 

school applications.  Asian-Americans are generally classified as “minorities” in most 

demographic reports; however, they are not underrepresented in medicine in the data and 

classifications provided by the Association of American Medical Colleges (AAMC).  Therefore, 

Asian-American students are often classified in the same groups as white students and do not 

have the same “preferential” admission gate as other traditional minority students.  While 

important in the consideration of medical school admissions, residency selection does not have 

the same clear “admissions gates.”  While URiM recruitment is a consideration in residency 

selection, the rank list mechanics of the match process makes the gate frame less applicable.  

Despite its lack of direct application to residency selection, as medical school admission is a 

necessary condition to be a part of the potential applicant pool to residency, Gatekeeper theory is 

an important explanation of the upstream constraints. 
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Specifically focusing on persistent inequality in representation in educational programs, 

Alon’s Exclusion and Adaption (E&A) theory describes the role of elites in modifying selection 

factors.  E&A explains inequality as a function of elites using increasingly stringent admissions 

criteria to exclude others as well as using their resources to adapt to maximize their children’s 

ability to perform well on current selection factors.105  Elites in this context can be assumed to be 

those with greater economic and social power and usually are over-represented groups in 

selective educational environments.  In contrast to the predominate thinking about the MCAT 

and the United States Medical Licensing Examination (USMLE) steps, as a potentially biased 

but the best possible tests of student aptitude, E&A argues that standardized tests work against 

greater inclusivity.  Standardized testing’s prominence in medical education coupled with the 

availability of costly test preparation programs, like the SAT/ACT, could be an advantage to 

students from higher socio-economic status.   Using the example of Asian-American students 

from the previous discussion on gatekeeping, an E&A framing device offers an alternative 

explanation.105  Alon might argue that as Asian-Americans became increasingly competitive with 

whites and other traditionally favored groups, their relative competitiveness was mitigated 

though a number of policy initiatives by those seeking to maintain the privileged position of 

white applicants. 

E&A can also be applied to the measures often reported by residency programs to 

potential applicants.  Those programs with residents with high scores on USMLE exams and 

specialty board scores are likely to promote these results as well as imply their importance as 

marks of merit. Similarly, well established programs with more senior faculty are much more 

likely to be able to use common research productivity metrics, such as papers published and 

citation patterns, to their advantage over newly established programs.  In both cases, the 
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institution and promotion of metrics of merit strengthen the hegemony of more established, well-

known residency programs without providing additional information regarding the actual 

benefits of the education they can provide. 

A final theoretical frame for residency selection can be found in the business literature 

which includes several concepts of social replication.  Persistent social stratification has been 

explained in elite firm hiring practices in professional hiring using this approach.  In this 

example nonacademic factors that are associated with higher social status become strong 

predictors of interview evaluation scores.106  Classic examples of this are phenomena is an 

increased likelihood of hiring applicants with common experiences in expensive camps, sports 

that are more common amongst the elite (e.g., crew, lacrosse), and participation in selective 

social and eating clubs.  Bonds created through these common life experiences can result in 

unconscious bias towards certain applicants and are often expressed unintentionally versus as 

explicit discrimination.  Interviews are considered key factors in the selection of both medical 

students107-109 and residents.32,60,89,90  In the case of residency selection, applicant-program fit is 

considered to be of major import to both parties and is mostly thought to be established as part of 

the interview process.88  The majority of academic physicians are affluent, white males33 and 

therefore social and cultural fit is most likely to benefit applicants who have similar 

backgrounds.  Similarly, if the most well established and respected programs are predominantly 

populated with affluent, white males this may result in a signal to residency applicants to 

consider programs where they feel a higher level of “fit.”  Whether as a result of one of the 

above mechanisms or many other possibilities there are undeniably persistent systemic issues of 

under-representation in medicine in general, and emergency medicine specifically,34 for some 

minority groups.37 
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Medical education as part of a larger system  

Theories that describe the sociological determinants of the selection metrics expands our 

understanding of the persistence of the selection factors currently employed in medical 

education.  Medical schools and graduate medical education programs are committed to a 

“meritocratic” selection system.110  Presumably most admissions officers in medical school and 

residency program directors are aware of the previous research on selection factors in their field.  

Despite the awareness of systemic inequality in the educational system in the U.S. and potential 

bias in standardized testing, academic metrics such as GPA, MCAT, and USMLE are still 

considered a reasonable metric for selection.107,111  To understand how medical education is 

subject to larger sociological pressures to maintain inequality of opportunity, a consideration of 

the larger educational system is important (Figure 6). 

 Applicants to medical school have undergone many previous educational experiences and 

selection processes before considering applying to medical school.  As students advance through 

the U.S. educational system, they are increasingly subjected to both horizontal inequalities 

among educational institutions and vertical inequalities in obtainment of educational credentials 

that limit the potential applicant pool to medical school.  These represent the “headwaters” to the 

medical education “river” (Figure 6).  I use this analogy as while the entrances and exists from 

the medical education system are limited, the initial tributaries into medical school are much 

more complex and varied. 

Applying Maximally Maintained Inequality (MMIt),112 increased access to a new vertical 

opportunity (such as college attendance) can be mitigated by differences in perceived worth of 

attendance at more selective institutions (horizontal inequality) by a potential student.  In the 
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case of medical school admissions, those students who attended the most selective institutions 

are often the most desirable for residency selection, even if the pathway to attendance at those 

institutions was largely set by a series of selection processes based along class segregation in the 

early K-12 system.  While MMIt is in play in the larger educational system and thus the pipeline 

to consideration for medical school, the articulation process between college and medical school 

is better explained through a combination of gatekeeper theory and Alon’s Exclusion and 

Adaptation (E&A) (Figure 6) as described previously.  The history of medical school admissions 

reveals systemic preferences provided to certain groups compared with additional barriers to 

admission for others.  In both cases, the groups with special status have changed over time as has 

the way the classifications were determined.  Returning once again to the example of Asian-

American students offered in the previous section can help to illustrate this idea.  White over-

representation is maintained in several ways.   The first modification results in the movement of 

Asian-Americans from “minority status” to placement with white students.  A second 

intervention mitigates Asian-Americans’ high achievement on overall admissions metrics with 

the introduction of the idea of “school fit.” Here social replication of students who are like 

academic physicians (often white, affluent, and male) are considered to “fit” the intangibles of 

what is expected of a future physician.  Finally, the definition of medical school class diversity 

was changed in a manner that was less beneficial to Asian-Americans but potentially beneficial 

to white students who had lower admissions metrics but might be considered unusual in other 

demographics (e.g., a student from Alaska).  Together these initiatives allowed for white students 

to continue receiving the highest possible likelihood of admittance, whereas students of color 

were either limited by classification as “non-URiM” status or through use of the MCAT in 

groups who traditionally scored lower on standardized tests.  Taken together, students interested 
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in medicine must navigate several potential barriers in order to navigate their way to the 

beginning of their medical education training (Figure 6). 

A clearer example of standardized testing being repurposed as a selection factor is the 

USMLE steps.  Designed as pass/fail exam,113 the USMLE numerical score has been extensively 

used as a continuous factor with higher scores indicating better applicants.114  However, in 

emergency medicine for example, the USMLE has only been shown to poorly predict American 

Board of Emergency Medicine In-service Exam scores 115 and the pass/fail line was able to 

reproduce the majority of the detected correlation. In primary care context, USMLE was a very 

poor predictor of clinical ability as measured by standardized patient testing 116 and prompted the 

authors of the study to advocate the addition of new measures.  Despite research of this type, the 

use of USMLE as an indicator of applicant ability as a continuous measure continues.117  The 

theoretical frameworks would suggest that this is because it provides a benefit to maintain the 

status quo enjoyed by those currently overrepresented in the field. 

Figure 6: Headwaters into Medical Education 
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Linking the Frameworks 

The pipeline into emergency medicine is a complex process by itself but it is also situated 

within a larger educational and sociological context.  Given the complexity of factors affecting 

entry into medical education and successful persistence into emergency practice, a 

comprehensive approach needs to include multiple points of inquiry.  Analysis at both individual 

and organizational level and from the perspective of the learner and the selection officer are 

important.  It is also important to consider the longitudinal nature of medical training and how 

culture and curriculum can have a cooling out function for certain groups.   

At a systems-level, the pipeline into emergency medicine is a series of educational 

processes and contexts that begin in the K-16 realm and last into clinical practice.  For purposes 

of specialty selection, the two most important phases include K-16 education with admission into 

medical school and medical school training and selection into a residency program.  Entry into 

medical education and the residency is a function of sociological pressures on admissions 

processes, ideas of merit, established professional practice and the results of the larger education 

pipeline context (Figure 6).  After being admitted to medical school, learners progress through a 

series of educational experiences that are modified through personal ability, learner self-efficacy, 

educational culture, and general societal influences (Figure 3).  Taken together, these two models 

are the scaffolding where additional specific key moments can be studied in greater depth. 

During the residency matching process, the behaviors of selection officers and learners 

are both important.  Ranking applicants for a program match list and ranking programs by a 

single applicant are both appropriately explained by a bounded-rationality approach.  The 

explicit considerations of this process are illustrated in Figures 4 and 5 for residency rank list 
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generation.  An important additional mechanistic consideration can be found in the process of 

simultaneous decision making occurring on the part of both the applicant and the program.  

Unlike in college and medical school admissions processes, where an applicant may apply to 

many institutions and receive multiple admissions offers before ultimately deciding on one 

school in which to enroll, the residency match process finds both the applicant and program 

directors acting at the same time, each without knowledge of the other’s choices.  As such, 

applicants must rank programs without knowing whether they have a reasonable chance of 

acceptance on the part of the program.  Similarly, programs have less control in building a class 

than in the other cited examples as all selection occurs simultaneously in the residency match.  

As such the losing an applicant that would enrich the diversity of a residency program to another 

competing program cannot be compensated by changing their other selection choices until next 

year’s match.  Programs create their ranked lists and then must live with who they receive 

through the match, even if this results in a residency class that is less desirable or unbalanced in 

terms of the program’s priorities. 

While presented as separate processes, it is also important to realize that the individual 

application decision level (Figure 1) is nested in the larger societal framework (final box of 

Figure 2 and “Match Process” of Figure 4).  The individual selection decision comes as a result 

of factors that may have preceded the application process by years and include numerous 

admissions, curricular, and assessment decisions not necessarily apparent to the individual 

making the admissions decision.  Figures 2 and 4 represent the factors at the ends of these chains 

of events (at the medical school and residency level, respectively).  In contrast to the above, 

individual learner behavior is represented in Figures 3 and 5.  Figure 3 represents the starting 

point for learner attitudes regarding specialty selection when beginning medical school, an 
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important snapshot in the pipeline process.  The moment in time shown in Figure 3 accounts for 

pre-conceived notions regarding medical career choice of students and is the natural starting 

location for policy makers at medical schools looking to affect change through curricular and 

cultural interventions.  As described earlier, Figure 5 shows their decision-making process at the 

time of rank list creation.  Finally, Figure 4 also includes the larger educational process for 

learners in medical education, including individual factors such as ability and self-efficacy in 

addition to more systemic influences.     

Equally important to an understanding of the nested and interrelated aspects of the 

individual and organizational structures is the dynamic interplay between the frameworks.  For 

example, the idea of academic merit is one of the competing values at the core of that individual 

residency program decision-maker model.  However, as demonstrated in the larger scale 

sociological frameworks, what constitutes merit is a socially constructed idea and not necessarily 

an objective metric of applicant ability.   

A second example of the integration between macro and micro levels is how a 

gatekeeping function can influence the behavior of an individual admissions decision maker.  For 

example, applications can be sorted into specific “gates” for admission and reviewed by a single 

specific admissions team to compare “similar applicants.”  If that specific “gate” consisted of 

only individuals who are underrepresented minority in-state applicants, the relative beneficial 

impact for admission of those specific applicant factors might be mitigated.  While in this 

example, an institution may view racial diversity and in-state balance as important enough to 

create a separate review process, when the admissions officer reviews the applications in 

comparison with only other like files, these qualities no longer distinguish potential students.  A 

dilution of effect, in this case of URiM and in-state status, may be the result of well-meaning 



38 

 

practices that have unexpected results.  In other words, the value of being in-state and from an 

underrepresented background may have a greater importance when comparing against other 

applicants without these factors.   

In the residency context, local applicants from the medical school where the residency 

program is situated may be evaluated by a different group of faculty members which may change 

the relative importance of some factors over others when compared with the larger applicant 

pool.  An applicant might have a very strong letter from a local faculty member that is known to 

be less than glowing in most recommendations.  Here again, the relative importance of that letter 

may be different given its situation in the larger context.  In both cases, the overall 

competitiveness of an applicant from one of these gates might be diminished by shifting the 

comparison group.  In the previous examples, as well as many others, taking the combined 

frameworks as one integrated process provides a more comprehensive explanation for the current 

state of affairs in medical education.  The following studies are designed with these ideas in 

mind.  By connecting multiple data sources, the theoretical explanations provided in the previous 

section can be more completely mapped onto variables for study.  
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Chapter Three: Methodology 

Overall Approach 

My theoretical framework for explaining the emergency medicine pipeline process is a 

combination of several different theoretical paradigms from outside of medical education.  A 

direct application to the medical education setting is based on creating a large-scale database 

from multiple preexisting sources.  Multiple nationally representative datasets will be combined 

to maximize the coverage of the processes discussed, the statistical power of the estimates 

produced, and the generalizability of the results.  The construction of such a dataset is possible 

by merging information currently held in separate databases by the AAMC and the American 

Medical Association (AMA) using individual identifiers shared across datasets.  This new 

database allows for consideration of attitudinal factors over the course of an individual’s medical 

education.  Although the use of secondary data analysis has limitations (e.g., data collection not 

specifically designed toward the current research question and cumulative effect of missing data 

with the addition of each new database), these limitations can be mitigated and, in the end, are 

not likely to make this method less desirable than other approaches.   

Data Sources and Measures:  As described above, multiple nationally representative 

datasets maintained by the AAMC and AMA were combined to form a single database.  The 

relative contributions of each data source are provided below. 

Matriculating Student Questionnaire (MSQ): a national questionnaire from the 

Association of American Medical Colleges (AAMC) administered annually to U.S. matriculating 
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medical students assessing topics including pre-medical experiences, the medical school 

selection process, choosing medicine as a career, and future career plans and interests.   

Graduation Questionnaire (GQ): a national questionnaire administered by the AAMC. It 

is an important tool for medical schools to use in program evaluation and to improve the medical 

student experience.  It includes questions about the experiences of the medial student during their 

time at medical school, future career plans, satisfaction with their training to date, and other 

feedback about the individual school culture and the overall professional education process. 

American Medical College Application Service (AMCAS): is the AAMC's centralized 

medical school application processing service. Most U.S. medical schools use AMCAS as the 

primary application method for their entering classes.  This database contains academic and 

demographic factors of applicants to medical school.    

Electronic Residency Application Service (ERAS): a national dataset of applicant data 

from the AAMC that is collected through their application to the National Residency Match 

Program (NRMP). ERAS is also the means by which program directors receive information 

about applicants. An additional research data use request was accepted by the National Board of 

Medical Examiners (NBME) for inclusion of U.S. Medical Licensing Exam (USMLE) scores 

contained in ERAS.   

American Medical Association Physician Masterfile (AMAPM) is a national dataset that 

includes current and historical data for more than 1.4 million physicians, residents, and medical 

students in the United States.  A record is established when individuals enter medical schools 

accredited by the Liaison Committee on Medical Education (LCME), or in the case of 

international medical graduates, upon entry into a post-graduate residency training program 
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accredited by the Accreditation Council for Graduate Medical Education (ACGME). As a 

physician's training and career develop, additional professional certification information is added 

to their Masterfile record.  These data sources are merged to provide a comprehensive empirical 

examination of the process that is residency selection. This integrated data set is used as the 

database for the three research studies proposed in the next section. 

General Study Design 

 Each of the studies uses secondary data of 46,776 students who applied for residency training in 

the U.S. from 2005 through 2010.  This six-year cohort was selected for several reasons, 

including the relative stability of survey items, consistency of survey formats, selection factors 

consistency, and that enough time elapsed for subjects to have completed their training.  

Institutional IRB review was solicited, and the study was found not to require additional 

regulation or assessment.  The data used in this study was made available after an initial research 

proposal data request through the AAMC website118 followed by refinement in collaboration 

with AAMC Data Operations and Data Stewards from 2015-2017.  Inclusion of USMLE scores 

were made possible through a previous relationship between the AAMC and the National Board 

of Medical Examiners (NBME) and a separate data licensing agreement.  Active data licensing 

agreements exist with both entities for purposes of these studies.  Statistical analysis was 

performed using Stata version 12.1.119  Each of the three studies examined several individual 

factors and dependent variables using binary logistic regression modeling.  The details of each 

study methodology are provided below: 

Research Study One 

Question One: As a student in medical school approaches the time of application to residency, 

what factors correlate with an interest in emergency medicine? Primary Outcome: EM Career 
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Interest at time of graduation.  Career specialty interest was derived from the response to the 

specific item: “When thinking about your career, what is your intended area of practice?” on the 

AAMC Graduating Questionnaire.  Responses were then recoded as either “emergency 

medicine” or all other specialty choices collapsed into a single response, “not emergency 

medicine.”   Analytic Approach:  A secondary data analysis of student cohorts in the combined 

data set from the entering medical school classes of 2005 through 2010 was undertaken.  

Statistical analysis included a binary logistic regression model with residency interest as the DV 

and student characteristics (including demographic, academic, and attitudinal factors as above) 

and other factors used as explanatory variables.  Multinomial logistic regression was considered, 

however given the number of individual specialty options interpretation of these results would be 

extraordinarily difficult.  As such dissemination and policy change would be limited.  

Hypotheses:  The importance of a balanced work-life lifestyle and desire for a higher future 

income, which have been shown through survey research to be principal positive factors 

influencing medical student career choice toward emergency medicine, will still be correlated 

with increased likelihood of choosing emergency medicine. Additional factors including 

academic ability, gender, and underrepresented minority status (URiM) will also prove to be 

significant in persistent interest toward specialization in emergency medicine. After controlling 

for academic qualifications, female and URiM applicants will each have a lower probability of 

applying to emergency medicine.  Question Rationale:  The current medical education literature 

in this area is limited.  It has considered some important decision-making values, such as salary, 

practice type, and work-life balance, but has not considered several additional altitudinal 

considerations.  By expanding the factors under consideration, a more complete picture of 

students interested in emergency medicine emerges. 
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Research Study Two 

Questions:  Is there a lower likelihood of planning for a career in EM at graduation for women 

and URiM students?  If so, did this reduced propensity in interest existed at the time of medical 

school entry or developed during medical school?  Finally, does the odds of a career interest in 

EM at graduation translate into lower persistence of women and URiM physicians into 

emergency medicine practice after the conclusion of their training?  Primary Outcome:  Change 

in emergency medicine specialty interest. Entering specialty interest was derived from the MSQ 

item: “What general specialty are you considering?”  Graduating specialty interest was derived 

from the GQ item: “When thinking about your career, what is your intended area of practice?”  

Career in EM was obtained from the AMA Masterfile reported career specialization.  Responses 

were recoded as either “emergency medicine” or “not emergency medicine.”   Analytic 

Approach:  Utilizing the same combined database, multiple binary logistic models were 

estimated comparing how changes in career interest are explained by individual medical student 

factors and medical school experiences over the time from school onset to graduation  

Hypothesis:  A “cooling out” of women and URIM students’ interest in emergency medicine 

will be observed even when other academic metrics of competitiveness are considered.  Question 

Rationale:  Specific focus will be on non-academic factors that would represent cooling out of 

physicians from underrepresented backgrounds and women.  To understand issues of 

underrepresentation in emergency medicine, policy makers need to understand their temporal 

basis.  This study helps to examine if differing career interests in emergency medicine is the 

result of attitudes formed prior to entering medical school or because of medical school 

experiences.  With this information, more targeted policy intervention may be possible. 
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Research Study Three 

Question:  Are there common patterns between medical specialties in the manner in which 

student career interests change between the beginning of medical school and graduation?  

Primary Outcome:  An expansion of the approach in study two to include several additional 

medical specialties (internal medicine, pediatrics, OB/GYN, and surgery).  Analytic Approach:  

Utilizing the same combined database, multiple binomial logistic regression models will be 

estimated using as explanatory variables the same factors used in Study Two. Hypotheses:  First, 

female and male students are likely to enter medical school with similar interest in fields like 

internal medicine and surgery and women will have higher odds of an interest in fields with 

typically more female physicians such as pediatrics and OB/GYN.  Second, URiM students will 

have similar entering interest across the four specialty areas of study compared to non-URiM 

peers.  Third, women will have evidence of both “cooling out” and under-recruitment relative to 

men in those medical specialties that are traditionally male dominated.  Fourth, URiM medical 

specialty interest will remain relatively stable from entry of medical school through to medical 

school graduation.  Question Rationale:  Career interest in emergency medicine does not occur 

in a vacuum, but is instead arrived upon, after consideration of other medical career options.  

Understanding how EM may be similar or different than other medical specialties in recruitment 

and “cooling out” of medical students is necessary in order to understand the conclusions drawn 

from Study One and Two.  Additionally, this work allows for more generalized study of the 

career decision making process of medical students. 

Power Considerations Sample size estimates are based on assumptions of alpha = 0.05, power 

= 0.80, and the number of independent predictors in a given regression equation = 10. A sample 

of 330 will enable the detection of an effect size of 5% of the variance of the dependent variable. 

This is considered a small to medium effect size. This sample size of 330 is expected to be less 
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than 5% of the applicants in any sub-group analysis.  Within the multiple studies performed in 

this dissertation the effective sample changed dramatically.  The largest sample used was greater 

than 41,000.  The smallest sub-group analysis was 570.  As such all study analyses were 

powered to detect at least an effect size of 5% in the dependent variable and in many cases much 

smaller effect sizes.  
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Chapter Four:  Diversity in Emergency Medicine:  Are We Supporting a Career Interest in 

Emergency Medicine for Everyone? 

Objective:  Women and Underrepresented in Medicine (URiM) students are less likely than 

their peer to apply for residency in emergency medicine (EM).  URiM students are from 

racial/ethnic populations that are underrepresented as physicians relative to the general 

population.  The factors that result in lower application rates from women and URiM groups are 

inadequately described in the literature. 

Hypothesis: Female and URiM students have lower interest in EM even after controlling for 

academic ability, student indebtedness, and common career values consistent with EM career 

interest. 

Methods:  Secondary data analyses was conducted on a cross-section of all residency applicants 

from 2005-2010.  Data sources included (AMCAS, ERAS, Graduating Questionnaire).  Data 

linkage was by the AAMC and provided de-identified to the authors.  A binary logistic 

regression model (BLM) was fitted with the outcome variable planned career into EM versus 

another specialty on the Graduating Questionnaire.  The BLM independent variables included 

Demographics, Student Attitudes, Debt, GPA, Standardized Tests, and Medical School 

Experiences.  

Results:  The BLM included 16,875 individuals.  Being female (OR: 0.76) and from a URiM 

background (OR: 0.65) independently correlated with lower EM interest.  Age, medical debt, 

importance of work-life balance, confidence in specialty choice, and plan to care for underserved 

populations were positively associated EM interest.  Importance of specialty competitiveness and 

importance of mentorship advice were correlated with lower EM interest. 

Conclusions:  Female and URiM medical students were less likely to plan for a career in EM.  

This correlation remained significant even when controlling for other previously identified 

factors that have predicted a career in EM. 
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Introduction 

The process by which medical students choose a specialization is incompletely 

understood, but vitally important as it has ramifications for several aspects of the health care 

system.  An obvious and primary effect of student specialty choice is in its role in defining the 

composition of the future physician workforce.120-122 A second major issue related to the 

specialty choices of medical students is related to how representative of society any given field’s 

practitioners are.24,33,123 A third, and perhaps less obvious issue is related to the previous two: 

how medical specialty selection directly affects patient care.   

Emergency medicine (EM) as a specialty has lower rates of application from  

Underrepresented in Medicine (URiM) and female students than would be expected from the 

general U.S population or based on graduating medical school classes demogrpahics.46,124  For 

purposes of this study we have used the definition of URiM students as described by the 

Association of American Medical Colleges (AAMC): “… those racial and ethnic populations 

that are underrepresented in the medical profession relative to their numbers in the general 

population.”125  White and Asian students are classified as Non-URIM under this definition.  

Black/African American, Hispanic/Latinx, Native American, Native Pacific Islander, and Multi-

Racial students are considered from URiM backgrounds under this classification scheme.  While 

much more complex in its comparisons across racial groups, the respective number of white 

applicants is higher than would be expected from graduating medical school classes (Table 1).  

Gender balance is a separate issue from URiM representation but with similar concerning 

findings.  Women make up over 50% of the general population, almost 48% of graduating 

medical students (and rising), but only about 36% of EM applicants.  If application trends are to 
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change, an evidence-based, targeted intervention aimed at addressing potential barriers to 

entering EM for female and URiM students should be developed.   

Table 1: URiM Representation 

U.S. Census vs U.S. Medical School Graduates vs EM Applicants 
 

2016 

US Census 

Estimates (%) 

2016-17  

Medical School 

Graduates (%) 

2017-18  

Emergency Medicine 

Applicants (%) 

American Indian/Alaskan Native 1.30% 0.16% 0.16% 

Black/African American 13.30% 5.55% 3.92% 

Hispanic/Latino/Spanish Origin 17.80% 5.10% 5.13% 

Native Hawaiian/Pacific Islander 0.20% 0.06% 0.06% 

Other 
 

1.82% 1.90% 

Multiple Race/Ethnicity 2.60% 7.66% 7.13% 

Asian 5.70% 20.81% 19.54% 

White 61.30% 56.48% 59.58% 

Unknown 
 

1.01% 0.98% 

URiM as Defined by AAMC 

Comparison of racial and ethnic background of individuals in the general U.S. population, graduating medical students in the 

U.S., and applicants to EM residency programs in the U.S. Data Sources: AAMC Data Warehouse, US Census Bureau 

 

A diverse emergency physician workforce has important patient care ramifications in 

addition to traditional concepts of societal equity in educational opportunity.  URiM physicians 

often choose to practice in medically underserved locations at higher rates than other students.126-

128  Medically underserved populations have also reported increased trust in URiM providers 

with an associated improvement in clinical utilization.  Physician trust can have measurable 
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patient care outcomes including compliance with physician recommendations129 and decreased 

hospitalizations and emergency room utilization in the elderly population.130  More recently, 

female patients treated by male physicians have been shown to have worse outcomes when 

evaluated in the emergency department for acute coronary syndrome.131 Specifically, female 

patients had decreased mortality when cared for by female physicians (male patients had similar 

mortality rates as the female patient-female physician group in both physician gender groups).131  

Therefore the demographic composition of emergency medical practitioners is more than an 

issue of social justice as it affects patient trust and patient care outcomes.   

  Studies focused on medical career choice, including those related to EM, have generally 

relied on surveys of candidates which ask subjects to retroactively consider several factors 

related to their decisions.17,18,132 The most commonly reported findings from such surveys in EM 

suggest that differences in career choices are often based on income preferences and perceptions 

of work-life balance.15,19,20  The ability to care for underserved populations has also been 

described as a draw to the field of EM by URiM students.133  However the current literature has 

several important gaps.  First and foremost, it was not designed to examine if the identified 

career preferences explained the persistently limited numbers of EM applicants from women and 

URiM students.  Second, previous studies have not controlled for the importance of academic 

performance and match competitiveness on medical specialty career-selection.  Third, previous 

research has generally only considered a limited number of factors in any single study or had 

relatively small samples of students.  Finally, earlier methodological approaches have not 

included multivariate regression to compare and control for the relative effect sizes of all of the 

preceding factors in a robust way.  As such, how these factors combine and contribute to a lack 

of diversity in EM is not clear from the current literature.  We hypothesize that being a female or 
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URiM student will be independently related to interest in a career outside of EM, even after 

controlling for all other factors included in the model.   

Methods 

 Study Design:  The study uses secondary data of 46,776 students who applied for 

residency from 2005 through 2010.  The specific six-year cohort from 2005-2010 was selected 

for several reasons including the relative stability of survey responses, survey formats, selection 

factors consistency, and AAMC data availability.  Institutional IRB review was solicited, and the 

study was found not to require additional regulation or assessment.  Statistical analyses included 

fitting a binary logistic regression model with career specialty plan as the dependent variable and 

student demographics, academic characteristics, and personal values included as explanatory 

variables.  Career specialty interest was derived from the response to the specific item: “When 

thinking about your career, what is your intended area of practice?” on the AAMC Graduating 

Questionnaire.  Responses were then recoded as either “emergency medicine” or all other 

specialty choices collapsed into a single response, “not emergency medicine.” 

Data Sources:  Multiple nationally representative datasets were combined to create the 

sample used in the analysis. Data sources were combined using common individual identifiers 

(AAMC ID) by the AAMC and provided to the authors in a de-identified version.  The data used 

in this study was made available after an initial research proposal data request through the 

AAMC website118 followed by refinement in collaboration with AAMC Data Operations and 

Data Stewards from 2015-2017.  Inclusion of USMLE scores were made possible through a 

previous relationship between the AAMC and the National Board of Medical Examiners 

(NBME) and a separate data licensing agreement.  Active data licensing agreements exist with 

both entities for purposes of this study.  The contributions from each data source are:  
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Graduation Questionnaire (GQ): a national questionnaire administered by the AAMC to 

U.S. graduating medical students including medical school experiences, specialty 

selection, and future career plans and interests. Additional details regarding the survey 

are available at https://www.aamc.org/data/gq/    

AAMC Applicant Matriculant File (AAMF): represents the applicant data from the 

AAMC's AMCAS centralized medical school application processing service. The AAMF 

database contains academic and demographic factors of applicants to medical school via 

AMCAS. All but nine U.S. medical schools use AMCAS as the primary application 

method for their entering classes (eight Texas-based schools use a state-specific 

application).134   

Electronic Residency Application Service (ERAS) is a national dataset of applicant data 

from the AAMC that is collected through their application to the National Residency 

Match Program (NRMP). ERAS is also how program directors receive information about 

applicants.  

U.S. Medical Licensing Exam (USMLE) USMLE Step 1 and Step 2 CK were included in 

the data.  These two tests are often used as part of the residency application review 

process. 

 Measurements:  Explanatory variables were selected based on the conceptual framework 

and the preexisting literature.  Each individual’s academic metrics and likely match 

competitiveness, their level of educational debt, and concepts from two major applicable 

theoretical frames (Bounded Rationality Theory61,135,136 and Bandura’s Theory of Self Efficacy) 

were incorporated.29,30,79  While a complete discussion of the theoretical framework is beyond 

https://www.aamc.org/data/gq/
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the scope of this article, three central concepts from the study’s theoretical approach are key to 

understanding the design.  One, Bounded Rationality Theory integrates an individual’s cognitive 

limitations and incomplete information availability on their ability to maximize personal 

values,135,136   Two, self-efficacy is one’s belief in his/her ability to influence their cognitive 

response to a situation and thus persist in achieving their goals, despite adversity.79  Three, self-

efficacy is thought to be created through positive academic experiences and mentorship.79  Study 

subject demographics are provided in Appendix 1, including both the original sample and the 

effective sample used in the final statistical model.  Both groups are generally similar in their 

interest in a future EM career, gender distribution, URiM status, and other academic variables 

(Appendix 2).  The URiM variable represents a binary recoding of a self-reported racial/ethnic 

identity to either non-URiM (white or Asian students) or URiM student (groups as demarcated in 

Table 1).  Table 2 details the distribution of Likert-like survey responses included in the final 

model.  Each of the independent variables considered in the study was placed in a theoretically-

derived grouping (Appendix 3) and added one group at a time.  A Flow Diagram illustrating the 

evolution of the Final Data Set (17,067) from the original parent set (47,393) derived from the 

combination of the different data sources is shown in Figure 7.  In reviewing the decrease in 

effective sample size due to survey responses, any missingness is due in large part to changes in 

survey items included in the actual survey (year to year) and not from individuals not responding 

to any single item on a survey. 
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Table 2: Aggregate Survey Responses 

Importance of Factor Observations No Influence 
Minor 

Influence 

Moderate 

Influence 

Strong 

Influence 

Work-Life Balance 
18,641 1,730 (9.3%) 3,458 (18.6%) 6,477 (34.8%) 6,976 (37.4%) 

17,067 1,584 (9.3%) 3,161 (18.5%) 5,937 (34.8%) 6,385 (37.4%) 

Specialty 

Competitiveness 

46,599 
17,511 

(37.6%) 

13,293 

(28.5%) 
12,420 (26.7%) 3,375 (7.2%) 

17,067 6,994 (41.0%) 4,963 (29.1%) 
4,063 

(23.9%) 
1,047 (6.0%) 

Specialty Personality 

27,601 
198 

(1.0%) 

604 

(2.2%) 
3,756 (13.6%) 

23,043 

(83.5%) 

17,067 
138 

(0.8%) 

372 

(2.2%) 
2,425 (14.1%) 

14,132 

(82.9%) 

Specialty Content 

27,592 
169 

(0.6%) 

623 

(2.3%) 
4,654 (16.9%) 

22,146 

(80.3%) 

17,067 
112 

(0.7%) 

376 

(2.2%) 
2,900 (17.0%) 

13,679 

(80.2%) 

Average Salary 
46,600 

10,138 

(21.8%) 

14,918 

(32.0%) 
16,051 (34.4%) 5,493 (11.8%) 

17,067 4,723 (27.7%) 5,603 (32.8%) 4,974 (29.1%) 1,767 (10.4%) 

Mentor Advice 
46,562 4,861 (10.4%) 7,128 (15.3%) 14,866 (31.9%) 

19,707 

(42.3%) 

17,067 1,924 (11.3%) 2,408 (14.1%) 5,208 (30.5%) 7,527 (44.1%) 

Family Expectations 
46,577 

19,197 

(41.2%) 

11,232 

(24.1%) 
10,555 (22.66%) 5,593 (12.0%) 

17,067 7,945 (46.6%) 4,011 (23.5%) 3,338 (19.6%) 1,773 (10.4%) 

Debt Level 

46,574 
23,970 

(51.5%) 

11,167 

(24.0%) 
7,888 (16.9%) 3,549 (7.6%) 

17,067 9,297 (54.5%) 3,926 (23.0%) 
2,683 

(15.7%) 
1,161 (6.8%) 

Liker-like scale responses to the survey questions on the AAMC Graduating Questionnaire.  Each item asks the respondent to rate the importance 

of the factor in making their medical specialty career choice.  Top row of each item is the absolute number of responses and the bottom row 

represents responses included in the final logistic regression model. 
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Figure 7: Flow Diagram Illustrating the Evolution of the Final Data 

Set 

 

Alterations to the effective study sample as additional variables were added to the logistic regression model 
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Analytic Approach:  Interest in a post-graduation career in EM, the dependent variable, was 

defined as selecting emergency medicine to the question “When thinking about your career, what 

is your intended area of practice?” (1=interested in EM; 0=interested in another medical 

specialty). This dependent variable was regressed on several factors thought to correlate with 

interest in a future EM career. Given the dichotomous nature of the outcome variable, binary 

logistic regression was used to fit these models.137  An Area Under the ROC was calculated and a 

likelihood ratio test was performed comparing more saturated models with simpler, nested 

models.  Finally, sub-models that included only female or URiM students were created and the 

resultant factor coefficients contrasted visually with the general model (Appendix 4).    

Results 

 In the sample, there are more men than women (52.2% vs. 47.8%, respectively).  URiM 

students represent 15.7% of individuals in the sample, compared to the combined group of White 

and Asian students (83.6%).  The overall model is presented in Table 3.  Likelihood ratio test 

indicated significant improvement in model fit with each variable group addition, compared with 

the simpler, prior model.  Area under the ROC was .7629 indicating fair accuracy in predicting 

an interest in a future career in emergency medicine within the study cohort.  Non-significant 

Pearson’s and Hosmer-Lemeshow Goodness of Fit tests were consistent with equal model fit 

across subgroups within the effective sample.  The following individual results represent the 

relative change associated with each variable when others are kept constant.      

     Answering the research question, being female and from a URiM background were 

associated with a lower odds ratio of an interest in EM, even after controlling for other possibly 

confounding factors (Shaded in Table 3).  Women had odds of a planned career in EM specialty 
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that were 25% lower than their male peers (OR 0.75, 95% CI 0.66 – 0.85).  URiM students had 

odds of a planned career in EM that were 32% lower than their majority peers (OR 0.68, 95% CI 

0.57 – 0.82).  Comparisons of logistic coefficients between the general model of all students and 

sub-models consisting of only female and only URiM students demonstrated generally consistent 

effect sizes across all attitudinal factors.  This is consistent with each individual factor having a 

similar effect in predicting specialty selection in the general model and in both subgroups 

(Appendix 4).138 

The results indicate that for each additional $10,000 of medical school debt, the student is 

about 2% more likely to report a planned career in EM (Table 3).  Many of the students’ self-

reported values in choosing a medical specialty were also significantly correlated with EM career 

interest. Students who placed high importance on Work-Life balance were much more likely to 

plan on an EM career.  Specifically, for each increase in the categorical importance of this factor 

(for example from Minor Influence to Major Influence), there was an associated 118% increase 

in their odds (OR 2.18, 95% CI 2.01 – 2.38.  In contrast, for those students who rated specialty 

competitiveness and the importance of advice by their mentors as one category more important 

they were 18% (OR 0.82, 95% CI 0.76 – 0.88) and 29% (OR 0.71, 95% CI 0.68 – 0.75) less 

likely to plan on a career in EM, respectively.  Students who expressed an interest in working 

with underserved populations were much more likely (71%) to plan on a career in EM (OR 1.71, 

95% CI 1.57 – 1.87). Conversely, as the relative importance of expected salary increased so did 

the likelihood of choosing EM (OR 1.14, 95% CI 0.76-0.88). Finally, increased confidence in 

specialty choice was associated with a 40% increase in the odds of entering EM over other 

options (OR 1.40, 95% CI 1.25-1.57). 
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Table 3: Odds of a Planned Career in EM at Graduation 

Academic variables were also included in the model to account for potential differences 

in applicant competitiveness.  Students who had been elected to Alpha Omega Alpha (AOA), a 

competitive medical honor society, prior to application were much less likely to plan on a career 

in Emergency Medicine (OR 0.77, 95% CI 0.64 – 0.94).  Students with more research 

experiences and increased scholarly production each had a lower odds of choosing EM.  For each 

VARIABLES Odds Ratio OR 95% Confidence Interval Logit coefficient LC 95% Confidence Interval 

Female 0.75*** 

(0.047) 

0.664 - 0.850 -0.29*** 

(0.063) 

-0.410 - -0.163 

Age in Years 1.03** 

(0.010) 

1.007 - 1.048 0.03** 

(0.010) 

0.007 - 0.047 

Underrepresented in Medicine (URiM) 

 

0.68*** 

(0.064) 

0.567 - 0.819 -0.38*** 

(0.094) 

-0.568 - -0.200 

Work Life Balance 2.18*** 

(0.093) 

2.009 - 2.375 0.78*** 

(0.043) 

0.698 - 0.865 

Specialty Competitiveness 0.82*** 
(0.031) 

0.759 - 0.879 -0.20*** 
(0.037) 

-0.276 - -0.129 

Specialty Personality 1.06 
(0.091) 

0.897 - 1.258 0.06 
(0.086) 

-0.108 - 0.229 

Specialty Content 0.90 

(0.066) 

0.775 - 1.034 -0.11 

(0.074) 

-0.255 - 0.033 

Expected Salary 1.13** 

(0.046) 

1.044 - 1.225 0.12** 

(0.041) 

0.043 - 0.203 

Advice from Mentor 0.71*** 

(0.020) 

0.675 - 0.753 -0.34*** 

(0.028) 

-0.393 - -0.284 

Family Expectations 0.96 

(0.028) 

0.909 - 1.018 -0.04 

(0.029) 

-0.095 - 0.018 

Importance of Debt 0.99 

(0.039) 

0.917 - 1.070 -0.01 

(0.039) 

-0.087 - 0.068 

Had Pre-Medical Debt 1.06 

(0.067) 

0.940 - 1.204 0.06 

(0.063) 

-0.062 - 0.185 

Received Scholarship 1.01 

(0.062) 

0.899 - 1.143 0.01 

(0.061) 

-0.107 - 0.133 

Medical School Debt in $10,000 

 

1.02*** 

(0.004) 

1.007 - 1.023 0.01*** 

(0.004) 

0.007 - 0.023 

Non-Medical School Debt in $10,000 

 

0.98 

(0.021) 

0.941 - 1.022 -0.02 

(0.021) 

-0.061 - 0.022 

Cumulative Science GPA 
(per 1-point increase) 

1.00 
(0.002) 

0.998 - 1.007 0.00 
(0.002) 

-0.002 - 0.007 

Cumulative Overall GPA 

(per 1-point increase) 

0.99** 

(0.003) 

0.988 - 0.998 -0.01** 

(0.003) 

-0.012 - -0.002 

MCAT Total Score  

(per 1-point increase) 

1.03*** 

(0.009) 

1.017 - 1.052 0.03*** 

(0.009) 

0.016 - 0.050 

USMLE Step 1 Score 

(per 1-point increase) 

0.99*** 

(0.002) 

0.982 - 0.991 -0.01*** 

(0.002) 

-0.018 - -0.009 

USMLE Step 2 CK Score 

(per 1-point increase) 

1.01*** 

(0.002) 

1.007 - 1.015 0.01*** 

(0.002) 

0.007 - 0.015 

Number of Publications 

(Per publication) 

0.96*** 

(0.009) 

0.945 - 0.982 -0.04*** 

(0.010) 

-0.056 - -0.018 

Research Experiences 0.85*** 

(0.018) 

0.811 - 0.882 -0.17*** 

(0.022) 

-0.210 - -0.125 

Awarded AOA Prior to Application 

 

0.77** 

(0.077) 

0.637 - 0.939 -0.26** 

(0.099) 

-0.451 - -0.062 

Confidence in Specialty Choice 

 

1.39*** 

(0.080) 

1.245 - 1.559 0.33*** 

(0.057) 

0.219 - 0.444 

Plan to Practice with Underserved Populations 

 

1.71*** 

(0.077) 

1.570 - 1.870 0.54*** 

(0.045) 

0.451 - 0.626 

Constant 0.02*** 
(0.016) 

0.00458 - 0.0925 -3.88*** 
(0.773) 

-5.387 - -2.380 

Observations: 17,067; Standard errors in parentheses *** p<0.001, ** p<0.01, * p<0.05  



58 

 

additional research experience the odds of choosing EM was 15% lower (OR 0.85, 95% CI 0.81-

0.83) and for each additional academic publication it was 4% lower (OR 0.96, 95% CI 0.95 – 

0.98).  Other academic variables, such as grades and tests, were also statistically significant, 

however their effect size was quite small (to the point of being practically insignificant) and their 

relative impact on a career in EM contradictory (Table 3).   

Limitations 

There are several limitations worth noting. First, this study utilizes some survey data and 

the questions used may not ideally capture the constructs of the conceptual framework employed. 

However, the items included in the AAMC surveys are largely identical to those used in similar 

career decision studies in emergency medicine and in other medical fields.132 With regard to the 

issue of veracity of the data collected prior to this analysis, the source of the information is 

critically important.  The academic information contained in this study comes directly from the 

organization that provides the application software.  Unlike many other similar studies, there is 

no self-reported data on scores, grades, and other academic factors from students, which can 

result in misreporting of such data. 

 A second potential limitation is a result of using survey-based data which can be limited 

by non-response issues.  In this case, the change of an item in the survey over the timeframe of 

the analysis limited the sample size to over 17,000 subjects (Figure 7).  While this has the 

potential to bias the results, there is no clear reason to believe that there are major differences 

between respondents pre and post survey item change (Appendix 1).   

Discussion 
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 The results support the hypothesis that female and URiM students have less interest in a 

future career in EM at the time of medical school graduation.  This finding is true even when 

controlling for different interests, academic competitiveness, debt load, and other factors.  To our 

knowledge this study provides the first evidence that demonstrates that continued issues with 

recruiting a diverse EM workforce for the future may be the result of currently undefined factors.  

This study was especially well positioned to find such differences, as discussed in Chapter 3 it 

was powered sufficiently to find even small effect sizes with regard to a planned career in EM. 

Prior to this study, stakeholders in EM could consider several explanations for why 

female and URiM student were less likely to choose EM that were based on individual 

preferences and not a result of external forces on the process.  Specifically, explanations that 

focused on women and URiM students having different values or preferences as medical 

students that result in less career interest in EM.  Those explanations are not supported by the 

results.  Controlling for the importance placed on career attributes and values that have been 

shown to be correlated with an interest in EM, academic competitiveness to match in EM, and 

the importance of service to underserved populations in the decision-making model did not 

correct for the observed lower graduating career interest in EM for female and URiM students.   

In addition to the primary results regarding future emergency medicine workforce 

diversity, several other interesting findings were provided as a result of this large-scale, multi-

variate analysis.  First, those students who put a lower priority on the importance of specialty 

competitiveness were less likely to plan on a career in EM.  This finding holds even when 

controlling for academic metrics of match competitiveness and thus maybe a previously 

undescribed personality factor correlated with future EM physicians.  Another unexpected result 

was that the greater the level of importance placed on the advice given by their mentor by an 
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individual, the less likely they planned on a career in EM.  The study was not designed to 

determine the nature of the advice given by mentors or why for those who considered it most 

important it would be associated with choosing a career outside EM.  It may be simply where 

undecided students were going for career advice. Medical students have less exposure to EM 

than many other choices within the first 2 years of medical school139 and EM clerkships 

generally occur in year four of training.140  Delayed exposure in meeting academic emergency 

physicians likely results in more undecided students having mentorship from other specialties.   

The study design’s inclusion of both attitudinal data regarding salary and debt as well as 

actual debt level as reported in dollars provided some additional novel findings from the study.  

As students placed higher importance on their future expected salary and higher total debts 

amounts, they were more likely to have reported a planned career in EM.  Prior research has 

suggested that higher debt levels may affect medical specialty career choice toward higher 

paying medical specialties and away from lower paying ones.86,132,141,142  While the effect size 

seen in the results may seem to translate to a very minor change in behavior, in the case of 

medical school debt, which can easily reach hundreds of thousands of dollars, the cumulative 

effect may be quite large.  A recent study placed the median medical school debt at $190,000. 143  

Using this medical debt estimate, for those with median debt we would expect there to be a 38% 

increase in the likelihood stating a primary career interest EM over those not in debt.  

Interestingly, the reported importance of debt as a selection consideration was not significant 

when the amount of debt itself was considered.  This may represent a disconnect between self-

reported values and actual selection behavior which has not been previously described in studies 

that only considered student’s self-reported values. 

Conclusions 
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In conclusion, our study was able to better characterize the factors which correlate with a 

planned career in EM.  Most importantly, the observed differences in representation of women 

and URiM students amongst students who reported their interest in a future in emergency 

medicine is not explained by differences in career attitudes or any other factor in the dataset.  

This finding should serve as a wakeup call to EM medical educators to critically analyze what 

other factors may be influencing decreased interest in EM.  Studying aspects of our own 

behavior as practicing emergency physicians is a good first step.  Examining our specialty’s 

cultural norms, our patterns of social engagement with learners, and the level to which we are 

welcoming to all medical students must be scrutinized if we are to identify the underlying factors 

which underlie our results.  
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Chapter Five:  Underrepresented in Emergency Medicine:  Are Medical Schools “Cooling 

Out” Interest in Emergency Medicine? 

Purpose:  Women and Underrepresented in Medicine (URiM) medical students are less likely to 

plan on a career in emergency medicine (EM) even after controlling for numerous other factors.  

Identifying whether medical students from these groups have baseline differences in their career 

interests or if the lower likelihood in planning a career in EM develops during medical training is 

critically important for the specialty. 

Methods:   A secondary data analyses was performed on all medical students who applied to 

ERAS from 2005-2010.  Binary logistic regression models (BLM) with the outcomes: a planned 

career in EM at medical school entry, planned career in EM at graduation, and continued practice 

in EM were fitted.  Regression models included demographics, student attitudes, debt, 

undergraduate GPA and standardized test scores, and, medical school experiences. 

Results:  URiM students expressed less interest in a career in EM when entering medical school 

and at graduation.  Women were less likely to be planning to have a career in EM by the time of 

medical school graduation.  After residency, both female and URiM students had similar 

persistence in EM as all other emergency physicians. 

Conclusions:  Women were less likely to develop a career interest in EM in this study than men.  

While URiM students were less interested in EM generally, those initially interested in EM may 

be subject to a “cooling out” effect.  Increasing the diversity of new EM physicians needs a 

multi-level evidence-based intervention.  
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 Understanding medical student specialty selection has been a topic of inquiry for several 

decades,53 however much is still unknown.  Survey-based studies have demonstrated entering 

medical students often begin their studies with clear attitudes and preferences regarding the area 

in which they plan to practice.54,55  These studies, however, have reported conflicting evidence 

on how stable these preferences remain through medical school.  Factors demonstrated to have a 

role in career interest at the beginning of medical school include lifestyle issues, expected 

income in the various medical specialties, procedural orientation, societal prestige outside 

medicine, and the respect of peer physicians within the profession.56,57  While many of the 

factors that affect initial career interest are outside the control of medical educators, one’s 

eventual medical specialty choice is likely related to both a student’s entering career interest 

(shaped by the factors noted above) as well as their experiences during medical school (Figure 

3).  As such, as medical students move through their education, their entering specialty interest 

may be modified by both personal development as well as programmatic and cultural factors.  

Understanding these relationships may allow medical educators to understand and potentially 

affect individuals’ career choices.   

Background: Work on career selection into emergency medicine (EM) has not adequately 

explained the lower interest by female and underrepresented in medicine (URiM) students.144 

Controlling for factors such as academic competitiveness, debt, career attitudes and aspirations, 

women and URiM students still had significantly lower interest in the field of EM.144  We have 

conceptualized student career selection at the time of medical school completion as a series of 

nested influences (Figure 5).  Herein we examine when the lower likelihood of planning for a 

career in EM among women and URiM students can be identified.  Specifically, are career 
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interest differences due to factors that predate students’ entry into medical education or due to 

hidden influences during medical school that is making a career in EM less desirable?   

Conceptual Framework:  Self-efficacy has been applied to career choice in multiple fields using 

Bandura’s social-cognitive theory.29  Bandura defines self-efficacy as one’s belief in his/her 

ability to influence their cognitive response to a situation.79  This response influences a subject’s 

ability to persist in their attempts, despite adversity, and to eventually promote success in 

specific situations.79  Betz applied this theory to career selection, paying special attention to 

fields that are traditionally male-dominated, such as the sciences and medicine.29  Lent 

demonstrated that self-efficacy theory successfully accounted for significant differences in 

grades and confidence in perusing more competitive career options.30  

  Similarly, learner persistence in the face of adversity has also been studied within the 

higher education literature.  In the case of students choosing to enter a less competitive field or 

who otherwise change their career aspirations as a result of negative feedback from their 

educational experiences, the process is often referred to as a “cooling out” function.145-147  While 

initially thought to be a relatively benign process of student aspirational redirection,145 the 

potential for cooling out based on gender and racial background, not academic ability, has 

become a more common negative connotation for the term.146,148   

With this in mind, it is important to consider an appropriate way to test for cooling out in 

medical specialty selection.  Two major theoretical families of thought exist in the higher 

educational literature on student departure from college: those that are based on Tinto and those 

that are related to work by Bean.149  Tinto’s empirical work on student departure is 

conceptualized as being due to several factors, most importantly the degree to which a student is 
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socially integrated into college.  Conceptually, Tinto’s social integration construct is based on  

Durkeim’s work on suicide.147,149  Bean argued that learner dropout from college could be 

understood using approaches similar to those used to study worker turnover.150  In developing 

this model of learner dropout, he and his colleagues adapted both preexisting theoretical 

constructs151 and tested his causal model across multiple student sub-populations.152-154  Their 

research also provided policy implications for educators wishing to modify (and improve) 

environmental factors that tended to lower student persistence in college.149  Both models have 

merit and both in informed the approach.   

Objectives:  To test whether, in this sample, there is a lower likelihood of planning for a career in 

EM at graduation for women and URiM students, and if so, whether this reduced propensity in 

interest existed at the time of medical school entry or developed during medical school.  Also to 

test whether any lower career interest in EM at graduation translated into lower persistence of 

women and URiM physicians into emergency medicine practice after the conclusion of their 

training.  We hypothesized that career interest in EM for both women and URiM students would 

be at a similar level as all other students at the beginning of medical school, that a “cooling out” 

of interest would be demonstrated and could account for lowered likelihood of a planned career 

in EM.  However, we also hypothesized that women and URiM physicians would exhibit no 

difference in their emergency medicine career persistence after medical school graduation.  As 

such, a finding of no difference would be consistent with EM being an equally good career fit for 

all interested medical students. 

Methods 
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 Study Design:  The study uses secondary data of 46,776 students who applied for 

residency training in the U.S. from 2005 through 2010.  This six-year cohort was selected for 

several reasons, including the relative stability of survey items, consistency of survey formats, 

selection factors consistency, and that enough time elapsed for subjects to have completed their 

training.  Institutional IRB review was solicited, and the study was found not to require 

additional regulation or assessment.   

Data Sources:  Multiple nationally representative datasets were combined to create a 

database of all students with electronic records held by the Association of American Medical 

Colleges (AAMC) who applied for residency through the Electronic Residency Application 

Service (ERAS) from 2005 through 2010.  Data were provided by AAMC, the National Board of 

Medical Examiners (NBME) and the American Medical Association (AMA). The contributions 

from each are:  

Matriculating Student Questionnaire (MSQ): AAMC national questionnaire administered 

annually to U.S. matriculating medical students assessing topics including pre-medical 

experiences, the medical school selection process, choosing medicine as a career, and 

future career plans and interests.   

Graduation Questionnaire (GQ): AAMC national questionnaire administered to U.S. 

graduating medical students including medical school experiences, specialty selection, 

and future career plans and interests.  

AMC Applicant Matriculant File (AAMF): This database contains academic and 

demographic factors of applicants to medical school derived from the American Medical 

College Application Service (AMCAS).   
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Electronic Residency Application Service (ERAS) National dataset of residency applicant 

data provided from the AAMC.  

U.S. Medical Licensing Exam (USMLE) USMLE Step 1 and Step 2 CK were included in 

the data with consent from the NBME.   

American Medical Association Physician Masterfile (AMAPM) is a national dataset that 

includes current and historical data for more than 1.4 million physicians, residents, 

and medical students in the United States.   

Measurements:  Entering specialty interest was derived from the MSQ item: “What 

general specialty are you considering?”  Graduating specialty interest was derived from the GQ 

item: “When thinking about your career, what is your intended area of practice?”  Career in EM 

was obtained from the AMA Masterfile reported career specialization.  Responses were recoded 

as either “emergency medicine” or “not emergency medicine.”  Explanatory variables were 

selected based on the conceptual framework and the preexisting literature (Table 4).  As different 

questions were asked on the MSQ and the GQ not all items appear in all three regression models.  

Similar career desirability attitudinal items were used as appropriate to the dependent variable 

(entry career interest used items from the MSQ and graduating interest and practice used GQ).  

The decrease in effective sample size due to survey responses is due in large part to changes in 

survey items included in the actual survey (year to year) and not from individuals not responding 

to any single item on a survey.       

Analytic Approach:  Each of the three dependent variables defined above (entering specialty 

plans, graduation specialty plans, and EM practice) were independently regressed on several 

factors thought to correlate with the outcome. Three additional logistic regression models were 
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fitted to examine how entering career plans correlated and explained graduating career plans.  

Given the dichotomous nature of the outcome variable, binary logistic regression was used to fit 

these models.137,138  Stata 12 was used for performing the analysis.119   

Table 4: Variables 

VARIABLE SUBGROUP 

NAMES 

VARIABLES WITHIN EACH 

SUBGROUP 
SOURCE 

DEMOGRAPHICS 

Gender 

Age 

URiM Status 

Electronic Residency 

Application Service (ERAS) 

ENTERING ATTITUDES 

Opportunity for Authority 

Opportunity for Patient Contact 

Opportunity for Control 

Opportunity for Decision-Making 

Opportunity for Expertise in Specialized Area 

Opportunity to Make a Difference 

Opportunity for Research 

Chose Medicine to Limit Stress 

Matriculating Student 

Questionnaire (MSQ) 

GRADUATION 

ATTITUDES 

Work-Life Balance 

Specialty Competitiveness 

Specialty Personality 

Specialty Content 

Expected Salary 

Advice from Mentor 

Family Expectations 

Debt Level 

Graduation Questionnaire 

(GQ) 

DEBT LEVEL 

Had Pre-Medical Debt 

Received Scholarship 

Medical School Debt in $10,000 

Non-Educational Debt in $10,000 

Graduation Questionnaire 

(GQ) 

ENTERING GPA 
Overall GPA 

Science GPA 

AAMC Applicant Matriculant 

File (AAMF) 

STANDARDIZED TESTS 

MCAT Total 

Step 1 Score 

Step 2 CK Score 

AAMC Applicant Matriculant 

File (AAMF) 

U.S. Medical Licensing Exam 

(USMLE) 

MEDICAL SCHOOL 

ACTIVITY 

Number of Publications 

Research Experience 

Awarded AOA prior to application 

Confidence in Specialty Choice 

Planned Practice with Underserved 

Populations 

Electronic Residency 

Application Service (ERAS) 

DEPENDENT VARIABLES 

Entering Career Interest in EM 

Planned Career in EM 

Current Practice in EM 

Matriculating Student 

Questionnaire (MSQ) 

Graduation Questionnaire 

(GQ) 

American Medical Association 

Physician Masterfile 

(AMAPM) 



69 

 

 

Results 

 Results of all three regression models are displayed in Table 5.  Variables in each model 

included academic ability, previously identified career interest factors, medical education debt 

and residency application competitiveness.  Examining the results related to research question, 

being female vs. male was not correlated with a significant difference in plans for a career in EM 

at the start of medical school (OR 0.96 95% CI 0.89-1.04).  At the time of graduation, women 

had significantly lower odds of planning on a career in EM than men (OR 0.71 95% CI 0.63-

0.80).  URiM students were significantly less likely to report interest in a career in EM both 

when entering medical school and again at graduation (OR 0.66 95% 0.59-0.74 and OR 0.70 

95% CI 0.58-0.84, respectively).  Being female (OR 1.05 95%CI 0.74-1.47) or from a URiM 

background (OR 0.96 95% CI 0.61-1.53) was not associated with a difference in the eventual 

practice of EM if the student planned to enter the field at the time of graduation.  Age was 

positively related with expressing plans for a career in EM at medical school matriculation (OR 

1.04 95% CI 1.03-1.05) and at graduation (OR 1.03 95% CI 1.01-1.05) but was negatively 

related to continued practice in emergency medicine (OR 0.95 95% CI 0.91-1.00).  The 

coefficients of all three demographic variables are displayed in Figure 8 for comparison.138   
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Table 5: EM Interest at Three Points in Medical Career 

 
EM Interest on Entry to 

Medical School 
 

EM Interest at 

Graduation 

Emergency Medicine 

Practice 
Entering 

Variables 

Odds 

Ratio 

OR 95% 

Confidence 

Interval 

Logit 

coefficient 

LC 95% 

Confidence 

Interval 

Graduating 

Variables 

Odds 

Ratio 

OR 95% 

Confidence 

Interval 

Logit 

coefficient 

LC 95% 

Confidence 

Interval 

Odds 

Ratio 

OR 95% 

Confidence 

Interval 

Logit 

coefficient 

LC 95% 

Confidence 

Interval 

Female 
0.96 

(0.039) 

0.891 - 

1.044 

-0.04 

(0.040) 

-0.115 - 

0.043 
Female 

0.71*** 

(0.044) 

0.630 - 

0.803 

-0.34*** 

(0.062) 

-0.461 - -

0.219 

1.05 

(0.182) 

0.744 - 

1.470 

0.04 

(0.174) 

-0.296 - 

0.385 

Age 
1.04*** 

(0.005) 

1.032 - 

1.053 

0.04*** 

(0.005) 

0.031 - 

0.052 
Age 

1.03** 

(0.010) 

1.011 - 

1.050 

0.03** 

(0.010) 

0.011 - 

0.049 

0.95* 

(0.020) 

0.909 - 

0.989 

-0.05* 

(0.022) 

-0.096 - -

0.011 

URiM 
0.66*** 

(0.039) 

0.590 - 

0.742 

-0.41*** 

(0.058) 

-0.527 - -

0.299 
URiM 

0.70*** 

(0.066) 

0.582 - 

0.842 

-0.36*** 

(0.094) 

-0.542 - -

0.172 

0.96 

(0.226) 

0.609 - 

1.526 

-0.04 

(0.235) 

-0.497 - 

0.423 

GPA 
1.00*** 

(0.001) 

0.996 - 

0.999 

-0.00*** 

(0.001) 

-0.004 - -

0.001 
GPA 

1.00*** 

(0.001) 

0.993 - 

0.998 

-0.00*** 

(0.001) 

-0.007 - -

0.002 

1.01 

(0.003) 

1.000 - 

1.011 

0.01 

(0.003) 

-0.000 - 

0.011 

MCAT 
0.98*** 

(0.005) 

0.971 - 

0.991 

-0.02*** 

(0.005) 

-0.029 - -

0.009 
MCAT 

1.04*** 

(0.009) 

1.019 - 

1.053 

0.04*** 

(0.008) 

0.019 - 

0.052 

1.01 

(0.023) 

0.966 - 

1.055 

0.01 

(0.023) 

-0.035 - 

0.054 

Opportunity 

for Authority 

0.91*** 

(0.015) 

0.882 - 

0.942 

-0.09*** 

(0.017) 

-0.126 - -

0.060 
USMLE Step 1 

0.99*** 

(0.002) 

0.983 - 

0.992 

-0.01*** 

(0.002) 

-0.018 - -

0.008 

1.00 

(0.007) 

0.991 - 

1.017 

0.00 

(0.007) 

-0.009 - 

0.017 

Opportunity 

for Patient 

Contact 

0.54*** 

(0.011) 

0.523 - 

0.564 

-0.61*** 

(0.019) 

-0.648 - -

0.572 
USMLE Step 2 

1.01*** 

(0.002) 

1.006 - 

1.015 

0.01*** 

(0.002) 

0.006 - 

0.014 

1.01** 

(0.005) 

1.003 - 

1.024 

0.01** 

(0.005) 

0.003 - 

0.024 

Opportunity 

for Control 

1.09*** 

(0.023) 

1.043 - 

1.134 

0.08*** 

(0.021) 

0.042 - 

0.126 

Work/Life 

Balance 

2.22*** 

(0.085) 

2.056 - 

2.389 

0.80*** 

(0.038) 

0.721 - 

0.871 

1.09 

(0.130) 

0.861 - 

1.374 

0.08 

(0.119) 

-0.149 - 

0.317 

Opportunity 

for Decision-

Making 

2.11*** 

(0.046) 

2.022 - 

2.202 

0.75*** 

(0.022) 

0.704 - 

0.789 

Specialty 

Personality 

1.02 

(0.074) 

0.884 - 

1.175 

0.02 

(0.072) 

-0.123 - 

0.161 

1.40 

(0.264) 

0.964 - 

2.024 

0.33 

(0.189) 

-0.037 - 

0.705 

Opportunity 

for Expertise 

in 

Specialized 

Area 

0.76*** 

(0.015) 

0.736 - 

0.794 

-0.27*** 

(0.019) 

-0.306 - -

0.231 

Specialty 

Competitiveness 

0.85*** 

(0.026) 

0.800 - 

0.902 

-0.16*** 

(0.031) 

-0.223 - -

0.103 

1.21 

(0.125) 

0.990 - 

1.483 

0.19 

(0.103) 

-0.010 - 

0.394 

Opportunity 

to Make a 

Difference 

1.27*** 

(0.058) 

1.162 - 

1.389 

0.24*** 

(0.045) 

0.150 - 

0.329 
Mentor Advice 

0.71*** 

(0.019) 

0.676 - 

0.749 

-0.34*** 

(0.026) 

-0.392 - -

0.289 

0.94 

(0.073) 

0.807 - 

1.093 

-0.06 

(0.077) 

-0.214 - 

0.089 

Opportunity 

for Research 

0.78*** 

(0.013) 

0.752 - 

0.802 

-0.25*** 

(0.016) 

-0.285 - -

0.221 

Medical School 

Debt 

1.02*** 

(0.004) 

1.009 - 

1.024 

0.02*** 

(0.004) 

0.009 - 

0.024 

1.00 

(0.011) 

0.977 - 

1.019 

-0.00 

(0.011) 

-0.024 - 

0.019 

Chose 

Medicine to 

Limit Stress 

0.98 

(0.021) 

0.942 - 

1.022 

-0.02 

(0.021) 

-0.060 - 

0.022 
Publications 

0.96*** 

(0.010) 

0.942 - 

0.982 

-0.04*** 

(0.011) 

-0.060 - -

0.018 

1.03 

(0.024) 

0.985 - 

1.081 

0.03 

(0.024) 

-0.015 - 

0.077 

 

Research 

Experiences 

0.85*** 

(0.018) 

0.816 - 

0.887 

-0.16*** 

(0.021) 

-0.203 - -

0.120 

0.99 

(0.062) 

0.871 - 

1.116 

-0.01 

(0.063) 

-0.139 - 

0.110 

Elected to AOA 
0.76** 

(0.074) 

0.628 - 

0.920 

-0.27** 

(0.097) 

-0.465 - -

0.084 

0.49** 

(0.135) 

0.289 - 

0.844 

-0.71** 

(0.273) 

-1.241 - -

0.170 

Confidence in 

Specialty 

Choice 

1.36*** 

(0.074) 

1.223 - 

1.513 

0.31*** 

(0.054) 

0.201 - 

0.414 

1.66*** 

(0.226) 

1.267 - 

2.164 

0.50*** 

(0.137) 

0.237 - 

0.772 

Work with 

Underserved 

1.37*** 

(0.039) 

1.297 - 

1.450 

0.32*** 

(0.028) 

0.260 - 

0.371 

Work with 

Underserved 

1.65*** 

(0.070) 

1.514 - 

1.790 

0.50*** 

(0.043) 

0.415 - 

0.582 

1.23 

(0.155) 

0.964 - 

1.579 

0.21 

(0.126) 

-0.037 - 

0.457 

Constant 
0.10*** 

(0.041) 

0.0462 - 

0.222 

-2.29*** 

(0.400) 

-3.074 - -

1.505 
Constant 

0.02*** 

(0.011) 

0.00370 - 

0.0613 

-4.20*** 

(0.716) 

-5.599 - -

2.791 

0.00** 

(0.008) 

8.99e-05 - 

0.177 

-5.52** 

(1.935) 

-9.316 - -

1.733 

Observations 41,047  17,452 1,458 

Robust Standard Errors in parentheses *** p<0.001, ** p<0.01, * p<0.05 
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Variables outside of demographics were also considered.  More importance placed on the 

opportunities for control, decision-making, making a difference, and working with the 

underserved were associated with a significantly greater likelihood of a planned career in EM at 

medical school entry (Table 5).  Greater importance placed on an opportunity for authority, 

patient contact, and research increased, students were less likely to report a career plan in EM 

(Table 5).  Regarding a planned career in EM at graduation, the importance of work-life balance, 

confidence in specialty choice, and amount of medical school debt were all associated with 

higher likelihood of an EM career (Table 5). Students who were elected to AOA, who more 

Figure 8: EM Career Interest Comparison Across Time 
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highly valued advice from mentors, who found specialty competitiveness more important, and 

who reported increased research experience and publications were less likely to enter EM after 

graduation (Table 5).  For example, students who had been elected to AOA prior to application 

were 24% less likely to plan on a career in Emergency Medicine (OR 0.76, 95% CI 0.63 – 0.92).  

Similarly, for each additional research experience, the odds of choosing EM was 15% lower (OR 

0.85, 95% CI 0.82-0.89) and for each additional academic publication it was 4% lower (OR 0.94, 

95% CI 0.95 – 0.98).   

 

Figure 9: EM Graduation Interest Controlling for Medical School 

Entering Interest 



73 

 

Other academic variables, such as grades and tests, were also statistically significantly 

related to the outcome variables.  Their inclusion was based on their theoretical importance in 

decision-making for individuals.  However, each of these variable’s effect size on the outcomes 

were quite small and not of practical significance.  Additionally, academic variables were not 

considered factors that could be modified for recruitment and their relative impact on a career in 

EM was contradictory (Table 5).  

 When career plans for EM at medical school entry were included in the model, the 

difference between men and women at graduation no longer reached statistical significance 

(Table 6).  Female students who did not begin medical school interested in emergency medicine 

had a significantly lower likelihood of reporting a career plan in EM than men at graduation (OR 

0.77 95% 0.60-0.98).  URiM students were less likely to plan on a career in EM at graduation 

even when controlling for their entering interest (OR 0.66 95% CI 0.48-0.89).  URiM students 

who expressed a planned career in EM at the start of medical school were less likely than their 

peers to still report a planned career in EM at graduation (OR 0.52 95% CI 0.28-0.97).  URiM 

students who began without an interest in EM were also less likely to develop one compared to 

their peers (OR 0.71 95% CI 0.50-0.99).  A comparison of the coefficients of these sub-analyses 

is illustrated in Figure 9.  
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Table 6: Comparisons of Students Based on Initial Career Interest 

 All Students Students Interested in EM at MS Entry Students NOT Interested at MS Entry 

VARIABLES Odds 

Ratio 

OR 95% 

Confidence 

Interval 

Logit 

coefficient 

LC 95% 

Confidence 

Interval 

Yes 

Odds 

Ratio 

Yes OR 

95% 

Confidence 

Interval 

Yes Logit 

coefficient 

Yes LC 

95% 

Confidence 

Interval 

No 

Odds 

Ratio 

No OR 

95% 

Confidence 

Interval 

No Logit 

coefficient 

No LC 

95% 

Confidence 

Interval 

Entering 

Interest 

13.43*** 

(1.576) 

10.67 - 

16.91 

2.60*** 

(0.117) 

2.368 - 

2.828 

Yes No 

Female 0.87 

(0.096) 

0.705 - 

1.085 

-0.13 

(0.110) 

-0.349 - 

0.081 

1.15 

(0.240) 

0.762 - 

1.728 

0.14 

(0.209) 

-0.272 - 

0.547 

0.77* 

(0.096) 

0.603 - 

0.981 

-0.26* 

(0.124) 

-0.507 - -

0.019 

Age 1.00 

(0.018) 

0.964 - 

1.036 

-0.00 

(0.018) 

-0.037 - 

0.036 

1.00 

(0.030) 

0.947 - 

1.065 

0.00 

(0.030) 

-0.054 - 

0.063 

1.00 

(0.022) 

0.957 - 

1.045 

-0.00 

(0.022) 

-0.044 - 

0.044 

URiM 0.66** 

(0.103) 

0.483 - 

0.894 

-0.42** 

(0.157) 

-0.727 - -

0.112 

0.52* 

(0.165) 

0.275 - 

0.967 

-0.66* 

(0.320) 

-1.289 - -

0.034 

0.71* 

(0.123) 

0.501 - 

0.993 

-0.35* 

(0.174) 

-0.691 - -

0.007 

GPA 1.00 

(0.002) 

0.992 - 

1.000 

-0.00 

(0.002) 

-0.008 - 

0.000 

0.99 

(0.004) 

0.987 - 

1.002 

-0.01 

(0.004) 

-0.013 - 

0.002 

1.00 

(0.002) 

0.992 - 

1.001 

-0.00 

(0.002) 

-0.008 - 

0.001 

MCAT 1.03 

(0.015) 

1.000 - 

1.058 

0.03 

(0.014) 

-0.000 - 

0.056 

1.02 

(0.029) 

0.962 - 

1.074 

0.02 

(0.028) 

-0.039 - 

0.072 

1.04* 

(0.018) 

1.002 - 

1.072 

0.04* 

(0.017) 

0.002 - 

0.069 

Step 1 0.99** 

(0.004) 

0.980 - 

0.996 

-0.01** 

(0.004) 

-0.020 - -

0.004 

0.98** 

(0.008) 

0.963 - 

0.993 

-0.02** 

(0.008) 

-0.038 - -

0.007 

0.99 

(0.005) 

0.982 - 

1.001 

-0.01 

(0.005) 

-0.018 - 

0.001 

Step 2 CK 1.01 

(0.004) 

0.999 - 

1.014 

0.01 

(0.004) 

-0.001 - 

0.014 

1.02** 

(0.007) 

1.006 - 

1.033 

0.02** 

(0.007) 

0.006 - 

0.033 

1.00 

(0.004) 

0.994 - 

1.010 

0.00 

(0.004) 

-0.006 - 

0.010 

Work with 

Underserved 

1.73*** 

(0.122) 

1.509 - 

1.988 

0.55*** 

(0.070) 

0.412 - 

0.687 

1.48** 

(0.206) 

1.127 - 

1.944 

0.39** 

(0.139) 

0.120 - 

0.665 

1.84*** 

(0.159) 

1.554 - 

2.181 

0.61*** 

(0.086) 

0.441 - 

0.780 

Work/Life 

Balance 

2.40*** 

(0.157) 

2.108 - 

2.725 

0.87*** 

(0.065) 

0.746 - 

1.002 

2.08*** 

(0.241) 

1.662 - 

2.615 

0.73*** 

(0.116) 

0.508 - 

0.961 

2.66*** 

(0.242) 

2.226 - 

3.180 

0.98*** 

(0.091) 

0.800 - 

1.157 

Specialty 

Personality 

1.16 

(0.161) 

0.882 - 

1.522 

0.15 

(0.139) 

-0.126 - 

0.420 

0.97 

(0.235) 

0.606 - 

1.562 

-0.03 

(0.241) 

-0.501 - 

0.446 

1.17 

(0.201) 

0.832 - 

1.636 

0.15 

(0.172) 

-0.184 - 

0.492 

Specialty 

Competitiveness 

0.89* 

(0.047) 

0.799 - 

0.984 

-0.12* 

(0.053) 

-0.224 - -

0.016 

0.71** 

(0.077) 

0.576 - 

0.879 

-0.34** 

(0.108) 

-0.552 - -

0.129 

0.94 

(0.060) 

0.831 - 

1.068 

-0.06 

(0.064) 

-0.185 - 

0.066 

Mentor Advice 0.71*** 

(0.032) 

0.645 - 

0.771 

-0.35*** 

(0.046) 

-0.439 - -

0.260 

0.61*** 

(0.060) 

0.507 - 

0.742 

-0.49*** 

(0.097) 

-0.679 - -

0.298 

0.73*** 

(0.040) 

0.656 - 

0.812 

-0.31*** 

(0.054) 

-0.421 - -

0.208 

Medical School 

Debt 

1.01 

(0.007) 

0.998 - 

1.024 

0.01 

(0.006) 

-0.002 - 

0.023 

1.01 

(0.012) 

0.986 - 

1.035 

0.01 

(0.012) 

-0.014 - 

0.034 

1.01 

(0.008) 

0.996 - 

1.026 

0.01 

(0.008) 

-0.004 - 

0.026 

Publications 0.97 

(0.015) 

0.945 - 

1.002 

-0.03 

(0.015) 

-0.056 - 

0.002 

1.00 

(0.026) 

0.950 - 

1.054 

0.00 

(0.026) 

-0.051 - 

0.052 

0.95* 

(0.019) 

0.917 - 

0.992 

-0.05* 

(0.020) 

-0.087 - -

0.008 

Research 

Experiences 

0.85*** 

(0.032) 

0.794 - 

0.918 

-0.16*** 

(0.037) 

-0.230 - -

0.085 

0.87 

(0.064) 

0.757 - 

1.007 

-0.14 

(0.073) 

-0.279 - 

0.007 

0.85*** 

(0.038) 

0.783 - 

0.930 

-0.16*** 

(0.044) 

-0.245 - -

0.072 

Elected to AOA 0.73 

(0.124) 

0.525 - 

1.021 

-0.31 

(0.170) 

-0.645 - 

0.021 

0.79 

(0.240) 

0.434 - 

1.431 

-0.24 

(0.304) 

-0.834 - 

0.358 

0.69 

(0.150) 

0.448 - 

1.053 

-0.38 

(0.218) 

-0.802 - 

0.052 

Confidence in 

Specialty 

Choice 

1.36** 

(0.136) 

1.113 - 

1.652 

0.30** 

(0.101) 

0.107 - 

0.502 

2.20** 

(0.531) 

1.367 - 

3.526 

0.79** 

(0.242) 

0.312 - 

1.260 

1.20 

(0.134) 

0.967 - 

1.495 

0.18 

(0.111) 

-0.033 - 

0.402 

Constant 0.02** 

(0.028) 

0.00169 - 

0.276 

-3.84** 

(1.301) 

-6.385 - -

1.286 

0.32 

(0.828) 

0.00216 - 

48.58 

-1.13 

(2.557) 

-6.138 - 

3.883 

0.02** 

(0.025) 

0.000871 - 

0.325 

-4.09** 

(1.511) 

-7.046 - -

1.125 

Observations 7,254 570 6,684 

Robust Standard Errors in parentheses *** p<0.001, ** p<0.01, * p<0.05 
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Discussion 

 Previously, it was found that women and URiM students were less likely to be interested 

in a career in emergency medicine by the time they reached medical school graduation.144  These 

results are a potential explanation for the continued underrepresentation of EM physicians from 

both of these groups.40,155  The results provided mixed support for the hypotheses as to the cause 

of this phenomena.  Figure 8 demonstrates clear differences between when women and URiM 

students seem to develop plans to enter fields outside EM.  As such the findings regarding both 

women and URiM students have different, but equally important policy implications.  

First, the results indicate that career interest in EM among women decreases from the time of 

entry of medical school until graduation.  It appears more likely that instead of a cooling out of 

interest for women who were originally considering emergency medicine, there may be a 

significant lack of recruitment from those who did not initially report a planned career in EM.  

This is best represented by examining the divergent outcomes for women based on their initial 

interest as shown in Figure 9.  It appears that lowered representation of women in EM is not a 

result of education or life experiences prior to medical school.  In fact, it was during medical 

school that the observed differences in the development of planned careers in EM occurred.  This 

would imply that women’s medical school experiences are the underlying cause of this change.  

Therefore, EM-based medical educators may be able to influence how women are recruited to a 

career in EM.  This represents an opportunity for educational researchers to identify the factors 

contributing to this phenomena and educational leadership to address them. 

On the other hand, students from an URiM background were less likely to plan on a 

career in EM both at the beginning of medical school and at graduation.  In fact, URiM students 
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were less likely to plan on a career in EM even after controlling for their initial attitude toward 

the specialty.  Most concerning, URiM students who had expressed a plan to enter EM at the 

beginning of medical school were 48% less likely to report a continued plan to enter the specialty 

when compared to their peers.  This is consistent with a strong “cooling out” effect of URiM 

students away from EM and toward other fields.  The combination of lower baseline interest and 

“cooling out” imply that work to increase URiM representation in EM is necessary at multiple 

stages of a student’s development.  First, increased URiM representation in EM may benefit 

from a conscious effort to increase awareness of the role EM plays in the care of underserved 

populations to pre-medical students as well as in society at-large to reshape preexisting 

perceptions of the field.  Second, EM researchers must make a concerted effort to determine why 

interested URiM students eventually enter non-EM fields at graduation.  Those same researchers 

must examine why URiM students are recruited at a lower rate from medical students who were 

not initially interested in the specialty when compared to their peers.  Finally, educational 

leadership interested in addressing these disparities in representation must make the necessary, 

concrete changes suggested by this new evidence. 

 A final important implication from this study regards the entry into EM practice.  No 

difference between women and men as well as URiM and non-URiM students in their eventual 

likelihood of entering EM practice was found.  This is a valuable finding as it implies that EM is 

not more likely to cause women or URiM physicians to abandon the specialty during training or 

shortly afterward.  As such, it is unlikely that the reason women and URiM are choosing to enter 

careers in other fields is because EM is inherently a worse career fit for them compared to their 

peers. 
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 Several limitations of the study should be noted.  First, survey data was utilized that was 

intended for other purposes and the questions used may not ideally capture the constructs of the 

conceptual framework employed. However, the items included in the AAMC surveys are largely 

identical to those used in similar career decision studies in emergency medicine and in other 

medical fields.132 With regard to the issue of veracity of the data collected prior to this analysis, 

the source of the information is critically important.  The academic information contained in this 

study comes directly from the organization that provides the application software and therefore is 

not student self-reported.  A second potential limitation is a result of using survey-based data 

which can be limited by non-response issues and changes in the survey items over time.  In this 

case, the change of an item in the graduation questionnaire over the timeframe of the analysis 

limited the sample size between medical school entry and graduation.  In previous work, this 

issue was examined and it was found that the demographical distribution of the sample was 

extremely similar between the two groups.   

Conclusions 

The lower likelihood for women and URiM to plan on entering a career in EM is not 

explained by differences in career attitudes or academic ability in this dataset.  By graduation 

women are significantly less likely to plan on entering EM.  URiM students, in contrast, are less 

likely to express a plan to enter EM when entering and when completing medical schools 

compared to their peers.  Improving representation in emergency medicine therefore may benefit 

from both within medical school interventions as well as more wide-ranging outreach about the 

specialty to the general public.  
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Chapter Six:  Diversity of the Physician Workforce:  How Does Career Specialty Choice 

Change as a Result of Medical School Experiences  

Purpose:  Women and Underrepresented in Medicine (URiM) medical students are less likely to 

plan on a career in certain medical specialties.  To identify whether medical students from these 

groups have baseline differences in their career interests or if the lower likelihood in planning a 

career in certain medical specialties develops during medical school. 

Methods:   A secondary data analyses was performed on all medical students who applied to 

ERAS from 2005-2010.  Binary logistic regression models (BLM) were fitted with the outcomes: 

a planned career in one of four medical specialties (Internal Medicine, Pediatrics, OB/GYN, and 

General Surgery/Surgical Specialties) at medical school entry and again at graduation.  

Regression models included demographics, student attitudes, debt, academic metrics, and, 

medical school experiences. 

Results:  Women were statistically less likely than man to be interested in a career in Internal 

Medicine and Surgery and more interested in Pediatrics and OB/GYN at the start of medical 

school.  URiM students expressed more interest in a career in OB/GYN and Surgery when 

starting medical school.  At graduation, women were still less likely to plan on a career in 

Internal Medicine and Surgery and more interested in OB/GYN and Surgery.  URiM students 

were more likely to plan on a career in Internal Medicine and less likely Pediatrics. 

Conclusions:  Women have relatively stable preferences regarding planned medical specialties.  

In contrast, URiM students enter medical school more likely to plan on a career in OB/GYN and 
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Surgical careers but at graduation were more likely to plan on a career in Internal Medicine and 

less likely Pediatrics. 

The medical education literature has suggested that students begin medical school with 

clear attitudes and preferences with regard to what specialty they plan to practice in.54,55  

However, these studies have reported conflicting evidence about the stability of these 

preferences  through medical school graduation.54,55  Lifestyle interests, expected income by 

medical specialty, procedural orientation, societal prestige outside medicine, and the respect of 

peer physicians within the profession have been reported as correlated with medical specialty 

selection.56,57  While many academic experiences and opinions may be set prior to medical 

school, one’s eventual career choice is a function of a student’s entering career interest (Figure 2) 

and their experiences during their medical training (Figure 3).  Understanding how medical 

specialty aspirations change over time may allow medical educators to better understand and 

support individuals’ career choices.   

Background: Previous work using this approach focused on career selection into 

emergency medicine (EM) as an important test case.144  EM was selected because of issues of 

continued underrepresentation in the specialty despite its apparent alignment with the interests of 

both women and URiM students.19,20,133  In that study, even when controlling for the factors of 

academic competitiveness, debt, career attitudes and aspirations, women and URiM students had 

significantly lower interest in EM.144  Furthermore, women were less likely to develop a career 

interest in EM than men.144  While URiM students were less interested in EM generally, those 

initially interested in EM were subject to a “cooling out” effect.144   

Objectives:  To test whether the lessons learned in the work in EM could be applied to a 

larger study of other major medical specialties and specifically compare each specialty’s patterns 



80 

 

of recruitment and retention of women and URiM students.  The literature has demonstrated two 

different potential mechanisms of change in career specialty selection: under-recruitment and 

“cooling out.” 

Conceptual Framework:  Each individual’s academic metrics and likely match 

competitiveness, their level of educational debt, and concepts from two major applicable 

theoretical frames (Bounded Rationality Theory61,135,136 and Bandura’s Theory of Self 

Efficacy)29,30,79 were incorporated into a single model that was initially developed in our 

previous work. The three most central concepts derived from our incorporation of existing 

theories were the following:  One, Bounded Rationality Theory integrates an individual’s 

cognitive limitations and incomplete information availability on their ability to maximize 

personal values,135,136   Two, self-efficacy is one’s belief in his/her ability to influence their 

cognitive response to a situation and thus persist in achieving their goals, despite adversity.79  

Three, self-efficacy is thought to be created through positive academic experiences and 

mentorship.79  Of specific applicability, self-efficacy theory has been applied in the study of 

female learner persistence in traditionally male-dominated fields, such as the sciences and 

medicine,29 and differences in lowered career aspirations held by underrepresented students.30  

Unfortunately the use of secondary data limited the number of factors that were available to use 

as a self-efficacy construct. 

 Hypotheses:  Informed by the conceptual framework and previous work in EM, several 

hypotheses are offered.  First, female and male students are likely to enter medical school with 

similar interest in fields like internal medicine and surgery and women will have higher odds of 

an interest in fields with typically more female physicians such as pediatrics and OB/GYN.  

Second, URiM students will have similar entering interest across the four specialty areas of study 
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compared to non-URiM peers.  Third, women will have evidence of both “cooling out” and 

under-recruitment relative to men in those medical specialties that are traditionally male 

dominated.  Fourth, URiM medical specialty interest will remain relatively stable from entry of 

medical school through to medical school graduation. 

Methods 

 Study Design:  The study uses secondary data of 46,776 students who applied for 

residency using Electronic Residency Application Service (ERAS) from 2005 through 2010.  

Institutional IRB review was solicited, and the study was found not to require additional 

regulation or assessment.   

Data Sources:  Multiple nationally representative datasets were combined to create a 

database of all students with electronic records held by the Association of American Medical 

Colleges (AAMC) and the National Board of Medical Examiners (NBME). The contributions 

from each data source are:  

Matriculating Student Questionnaire (MSQ): a national questionnaire from the 

Association of American Medical Colleges (AAMC) administered annually to U.S. 

matriculating medical students assessing topics including pre-medical experiences, the 

medical school selection process, choosing medicine as a career, and future career plans 

and interests.   

Graduation Questionnaire (GQ): a national questionnaire administered by the AAMC to 

U.S. graduating medical students including medical school experiences, specialty 

selection, and future career plans and interests.  
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AMC Applicant Matriculant File (AAMF): represents the applicant data from the 

AAMC's AMCAS centralized medical school application processing service. This 

database contains academic and demographic factors of applicants to medical school.   

Electronic Residency Application Service (ERAS) is a national dataset of applicant data 

from the AAMC that is collected through their application to the National Residency 

Match Program (NRMP). ERAS is also how program directors receive information about 

applicants.  

U.S. Medical Licensing Exam (USMLE) An additional research data use request was 

approved by the National Board of Medical Examiners (NBME) to allow the inclusion of 

USMLE scores.  USMLE Step 1 and Step 2 CK were included in the data. 

Measurements:  Explanatory variables were selected based on the conceptual framework and the 

preexisting literature (Table 7).  The URiM variable represents a binary recoding of a self-

reported racial/ethnic identity to either non-URiM (white or Asian students) or URiM student.  

Entering career specialty interest was derived from the response to the AAMC Matriculating 

Questionnaire specific item: “What general specialty are you considering?”  Graduating career 

specialty interest was derived from the response to the AAMC GQ specific item: “When thinking 

about your career, what is your intended area of practice?”  In both cases, responses were then 

recoded as either “interested in the specialty of study” (for example, “Internal Medicine”) or all 

other specialty choices collapsed into a single response, “not interested” (in the same example, 

“Not Internal Medicine”).   

Analytic Approach:  Eight primary binary dependent variables were examined.  Four dependent 

variables were measures of a plan to enter a specific career at the beginning of medical school 
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(Internal Medicine, Pediatrics, OB/GYN, and Surgery) or not.  The other four dependent 

variables were measure of a plan to enter a specific career (same four specialties) at the time of 

graduation or not.  All dependent variables were regressed on several factors thought to correlate  

Table 7: Variables 

VARIABLE SUBGROUP 

NAMES 
VARIABLES WITHIN EACH SUBGROUP SOURCE 

DEMOGRAPHICS 

Gender 

Age 

URiM Status 

Electronic Residency Application 

Service (ERAS) 

ENTERING ATTITUDES 

Opportunity for Authority 

Opportunity for Patient Contact 

Opportunity for Control 

Opportunity for Decision-Making 

Opportunity for Expertise in Specialized Area 

Opportunity to Make a Difference 

Opportunity for Research 

Chose Medicine to Limit Stress 

Matriculating Student 

Questionnaire (MSQ) 

GRADUATION ATTITUDES 

Work-Life Balance 

Specialty Competitiveness 

Specialty Personality 

Specialty Content 

Expected Salary 

Advice from Mentor 

Family Expectations 

Debt Level 

Graduation Questionnaire (GQ) 

DEBT LEVEL 

Had Pre-Medical Debt 

Received Scholarship 

Medical School Debt in $10,000 

Non-Educational Debt in $10,000 

Graduation Questionnaire (GQ) 

ENTERING GPA 
Overall GPA 

Science GPA 

AAMC Applicant Matriculant File 

(AAMF) 

STANDARDIZED TESTS 

MCAT Total 

Step 1 Score 

Step 2 CK Score 

AAMC Applicant Matriculant File 

(AAMF) 

U.S. Medical Licensing Exam 

(USMLE) 

MEDICAL SCHOOL 

ACTIVITY 

Number of Publications 

Research Experience 

Awarded AOA prior to application 

Confidence in Specialty Choice 

Planned Practice with Underserved Populations 

Electronic Residency Application 

Service (ERAS) 

DEPENDENT VARIABLES 

Entering Career Interest in IM 

Planned Career in IM 

Entering Career Interest in Peds 

Planned Career in Peds 

Entering Career Interest in OB/GYN 

Planned Career in OB/GYN 

Entering Career Interest in Surgery 

Planned Career in Surgery 

 

Matriculating Student 

Questionnaire (MSQ) 

Graduation Questionnaire (GQ) 

 

 



84 

 

with the outcome. Twelve additional secondary logistic models were fitted in four sets of three.  

These models’ dependent variables were 1) a plan to enter a specific career at the time of 

graduation (or not) with the addition of entering interests as a control, 2) examining only students 

who had an entering plan to practice in the same field, and 3) examining only students who did 

not have an entering plan to practice in the same field.  Given the dichotomous nature of the 

outcome variables, binary logistic regression was used to fit these models.137   

Results 

 Results of the four regression models that assessed career interest at the time of school 

entry (Tables 8), the four models that assessed career interest at the time of graduation (Table 9), 

and the secondary models were statistically significant. Thus, the models including the regressors 

fit the data better than a simple model with only an intercept.  Variables in each model included 

academic ability, previously identified career interest factors, medical education debt and 

residency application competitiveness. 

In terms of results, female students were less likely than male students to plan to practice 

in internal medicine (OR 0.94 95% CI 0.88-0.996) or choose a surgical career (OR 0.44 95% CI 

0.42-0.46) at medical school matriculation (Table 8).  Conversely, women were more likely than 

men to plan for a career in pediatrics (OR 2.15 95% CI 2.03-2.28) and OB/GYN (OR 13.96.44 

95% CI 11.72-16.64).  The same gendered patterns remained at the time of graduation: women 

were less likely to plan to enter internal medicine (OR 0.75 95% CI 0.68-0.82) or a surgical field 

(OR 0.74 95% CI 0.68-0.80) and more likely than men to report a planned career in pediatrics 

(OR 2.86 95% CI 2.54-3.22) and OB/GYN (OR 7.25 95% CI 6.05-8.70) (Table 9).  Comparisons 
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across medical specialties are displayed in Figure 10 and demonstrate relative consistency across 

time in career interests for women during the period of medical school education.     

Table 8: Career Interest When Entering Medical School 

 

Internal Medicine Pediatrics OB/GYN 

Gen. Surgery and 

Surgical 

Specialties 

 
Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Female 0.94* 

(0.029) 

0.883 - 

0.996 

2.15*** 

(0.063) 

2.029 - 

2.275 

13.96*** 

(1.251) 

11.72 - 

16.64 

0.44*** 

(0.011) 

0.420 - 

0.463 

Age 1.06*** 

(0.004) 

1.049 - 

1.065 

0.92*** 

(0.005) 

0.914 - 

0.935 

0.99 

(0.008) 

0.977 - 

1.007 

0.97*** 

(0.004) 

0.962 - 

0.978 

URiM 1.07 

(0.043) 

0.989 - 

1.157 

1.00 

(0.039) 

0.927 - 

1.078 

1.68*** 

(0.097) 

1.505 - 

1.886 

1.34*** 

(0.045) 

1.254 - 

1.429 

GPA 1.00 

(0.001) 

0.999 - 

1.001 

1.00*** 

(0.001) 

0.997 - 

0.999 

1.00*** 

(0.001) 

0.995 - 

0.998 

1.00*** 

(0.000) 

0.996 - 

0.998 

MCAT 1.03*** 

(0.004) 

1.022 - 

1.037 

0.98*** 

(0.003) 

0.977 - 

0.991 

0.98*** 

(0.006) 

0.966 - 

0.989 

0.99* 

(0.003) 

0.987 - 

0.998 

Worked with 

Underserved 

1.11*** 

(0.024) 

1.059 - 

1.155 

1.02 

(0.022) 

0.976 - 

1.062 

1.08* 

(0.041) 

1.006 - 

1.166 

0.58*** 

(0.011) 

0.563 - 

0.606 

Opportunity for 

Authority 

1.07*** 

(0.014) 

1.045 - 

1.100 

0.94*** 

(0.011) 

0.917 - 

0.961 

1.07** 

(0.023) 

1.028 - 

1.119 

1.04*** 

(0.011) 

1.015 - 

1.057 

Opportunity for 

Patient Contact 

1.19*** 

(0.021) 

1.147 - 

1.230 

1.66*** 

(0.035) 

1.596 - 

1.732 

1.31*** 

(0.044) 

1.222 - 

1.393 

0.90*** 

(0.012) 

0.877 - 

0.922 

Opportunity for 

Control 

0.95*** 

(0.016) 

0.916 - 

0.977 

0.97 

(0.015) 

0.942 - 

1.001 

0.92** 

(0.026) 

0.876 - 

0.977 

1.04** 

(0.014) 

1.013 - 

1.067 

Opportunity for 

Decision-Making 

0.84*** 

(0.011) 

0.816 - 

0.858 

0.90*** 

(0.010) 

0.884 - 

0.925 

1.00 

(0.020) 

0.963 - 

1.042 

1.07*** 

(0.012) 

1.047 - 

1.093 

Opportunity for 

Expertise in 

Specialized Area 

0.97* 

(0.015) 

0.937 - 

0.995 

0.92*** 

(0.013) 

0.899 - 

0.949 

1.14*** 

(0.028) 

1.089 - 

1.199 

1.37*** 

(0.019) 

1.334 - 

1.408 

Opportunity to 

Make a Difference 

0.94 

(0.032) 

0.882 - 

1.009 

1.25*** 

(0.059) 

1.138 - 

1.370 

1.04 

(0.083) 

0.893 - 

1.221 

0.95* 

(0.025) 

0.898 - 

0.995 

Opportunity for 

Research 

1.27*** 

(0.015) 

1.239 - 

1.299 

0.94*** 

(0.011) 

0.921 - 

0.963 

0.86*** 

(0.016) 

0.824 - 

0.888 

1.05*** 

(0.010) 

1.035 - 

1.075 

Chose Medicine to 

Limit Stress 

0.96* 

(0.016) 

0.932 - 

0.995 

1.02 

(0.016) 

0.994 - 

1.055 

0.97 

(0.026) 

0.926 - 

1.027 

0.90*** 

(0.012) 

0.880 - 

0.925 

Constant 0.01*** 

(0.003) 

0.00643 - 

0.0209 

0.35** 

(0.124) 

0.174 - 

0.699 

0.01*** 

(0.006) 

0.00388 - 

0.0337 

1.72* 

(0.453) 

1.026 - 

2.884 

Observations 41,047 41,047 64,214 64,214 64,214 64,214 64,214 64,214 
Robust seeform in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 
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Regarding URiM students, a different pattern of career interest emerged from the data.  

URiM students were more likely to plan for a career in OB/GYN (OR 1.68 95% CI 1.51-1.89) or 

a surgical field (OR 1.34 95% CI 1.25-1.43) than their non-URiM peers at medical school 

matriculation (Table 8).  URiM students had no significant difference from non-URiM students 

in their reported interest in internal medicine or pediatrics at matriculation.  At the time of 

medical school graduation, however, a different pattern emerged:  URiM students were less 

likely to plan to enter pediatrics (OR 0.77 95% CI 0.66-0.82) and more likely to report a planned 

career in internal medicine (OR 1.19 95% CI 1.05-1.35) compared to non-URiM graduating 

Figure 10: Career Interest at Onset and Graduation 
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students (Table 9).  No difference in the odds of a planned career in OB/GYN or a surgical field 

was found between URiM students and non-URiM students at the time of graduation.  

Comparison across medical specialties is presented in Figure 10.  Together this represents a 

change in the patterns of career interest for URiM students from the beginning of medical school 

compared to graduation.  At the beginning of medical school, URiM students had higher odds of 

a planned career in OB/GYN and surgery, but by graduation they had the same odds as non-

URiM students to plan to enter those specialties.  Conversely, URiM students and non-URiM 

students had similar odds to plan to enter internal medicine or pediatrics when beginning medical 

school, but URiM students were more likely to report a planned career in internal medicine and 

less likely to report a planned career in pediatrics when compared to their non-URiM peers.      

 The odds ratios for the secondary logistics regression models estimated are presented in 

Figure 11.  Women had significantly lower odds of planning for a career in internal medicine or 

a surgical career even after controlling for their lower odds planning for such careers at the start 

of medical school (Figure 11).  Compared to men, women were more likely to plan for a career 

in pediatrics at the time of graduation, even after controlling for the higher odds of initially 

planning to practice pediatrics.  Female students who did report a plan to enter pediatrics at the 

start of medical school had higher odds than their matched male peers to express a plan to enter 

pediatrics at graduation (Figure 11).  The same was true for women who did not express an 

initial interest in pediatrics when compared with similar men.  Female students reported higher 

odds of a planned career in OB/GYN at graduation, even when initial career interest was 

controlled for in the model.  However, women and men had no significant difference in being  
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Table 9: Career Interest When Graduating Medical School 

Robust seeform in parentheses 

*** p<0.001, ** p<0.01, * p<0.05 

 

Internal Medicine Pediatrics OB/GYN 

Gen. Surgery and 

Surgical 

Specialties 
 

Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Odds 

Ratio 

95% 

Confidence 

Interval 

Female 0.75*** 

(0.035) 

0.683 - 

0.819 

2.86*** 

(0.173) 

2.542 - 

3.221 

7.25*** 

(0.672) 

6.045 - 

8.695 

0.74*** 

(0.032) 

0.679 - 

0.803 

Age 0.98** 

(0.009) 

0.960 - 

0.994 

0.92*** 

(0.011) 

0.899 - 

0.942 

0.98 

(0.013) 

0.953 - 

1.005 

0.99 

(0.008) 

0.978 - 

1.009 

URiM 1.19** 

(0.076) 

1.053 - 

1.350 

0.77** 

(0.064) 

0.658 - 

0.908 

0.98 

(0.090) 

0.819 - 

1.175 

1.04 

(0.064) 

0.923 - 

1.173 

GPA 1.00 

(0.001) 

0.998 - 

1.002 

1.00** 

(0.001) 

1.001 - 

1.005 

1.00 

(0.001) 

0.996 - 

1.001 

1.00 

(0.001) 

0.997 - 

1.001 

MCAT 1.01 

(0.006) 

0.996 - 

1.021 

1.03*** 

(0.008) 

1.016 - 

1.048 

0.98** 

(0.009) 

0.958 - 

0.994 

1.00 

(0.006) 

0.986 - 

1.009 

USMLE Step 1 0.99*** 

(0.002) 

0.989 - 

0.995 

0.98*** 

(0.002) 

0.975 - 

0.983 

0.99*** 

(0.003) 

0.982 - 

0.993 

1.02*** 

(0.002) 

1.018 - 

1.025 

USMLE Step 2 1.01*** 

(0.002) 

1.008 - 

1.014 

1.00 

(0.002) 

1.000 - 

1.007 

1.00 

(0.002) 

1.000 - 

1.009 

0.99*** 

(0.001) 

0.984 - 

0.989 

Work with 

Underserved 

0.97 

(0.030) 

0.912 - 

1.031 

1.15*** 

(0.044) 

1.071 - 

1.244 

1.17*** 

(0.055) 

1.066 - 

1.280 

0.88*** 

(0.025) 

0.829 - 

0.926 

Work/Life Balance 0.84*** 

(0.018) 

0.804 - 

0.876 

1.11*** 

(0.030) 

1.057 - 

1.175 

0.45*** 

(0.014) 

0.420 - 

0.474 

0.92*** 

(0.020) 

0.884 - 

0.962 

Specialty 

Personality 

0.79*** 

(0.032) 

0.730 - 

0.854 

1.07 

(0.063) 

0.956 - 

1.204 

1.14* 

(0.067) 

1.018 - 

1.283 

1.11* 

(0.050) 

1.022 - 

1.217 

Specialty 

Competitiveness 

0.92*** 

(0.023) 

0.879 - 

0.968 

0.59*** 

(0.021) 

0.556 - 

0.637 

1.14*** 

(0.041) 

1.059 - 

1.219 

1.18*** 

(0.025) 

1.127 - 

1.227 

Mentor Advice 1.33*** 

(0.031) 

1.274 - 

1.394 

1.09** 

(0.029) 

1.031 - 

1.144 

1.01 

(0.031) 

0.953 - 

1.076 

1.00 

(0.020) 

0.964 - 

1.044 

Medical School 

Debt 

0.99*** 

(0.003) 

0.983 - 

0.993 

0.99 

(0.003) 

0.988 - 

1.001 

1.01** 

(0.004) 

1.005 - 

1.021 

1.00 

(0.003) 

0.992 - 

1.002 

Publications 0.99 

(0.005) 

0.985 - 

1.004 

1.00 

(0.008) 

0.981 - 

1.014 

0.98* 

(0.009) 

0.960 - 

0.997 

1.01*** 

(0.004) 

1.007 - 

1.023 

Research 

Experiences 

1.01 

(0.013) 

0.982 - 

1.034 

0.92*** 

(0.017) 

0.883 - 

0.949 

0.94* 

(0.021) 

0.903 - 

0.987 

1.13*** 

(0.013) 

1.106 - 

1.158 

Elected to AOA 0.99 

(0.064) 

0.869 - 

1.120 

1.04 

(0.088) 

0.885 - 

1.231 

1.17 

(0.119) 

0.962 - 

1.431 

1.18** 

(0.066) 

1.054 - 

1.313 

Confidence in 

Specialty Choice 

0.59*** 

(0.019) 

0.554 - 

0.628 

0.88** 

(0.041) 

0.802 - 

0.961 

1.13* 

(0.065) 

1.008 - 

1.264 

1.35*** 

(0.052) 

1.249 - 

1.453 

Constant 1.22 

(0.701) 

0.394 - 

3.766 

5.52* 

(3.973) 

1.347 - 

22.62 

0.95 

(0.815) 

0.175 - 

5.114 

0.03*** 

(0.014) 

0.00936 - 

0.0722 

Observations 16,679 16,679 17,475 17,475 17,475 17,475 17,475 17,475 
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interested in OB/GYN at the time of graduation when reporting this interest at the start of 

medical school. 

 

 After controlling for entering career interest, the odds of reporting a graduating career 

plan for each specialty for URiM students are presented in Figure 11.  URiM students had 

significantly higher odds of reporting a planned career in internal medicine at the time of 

graduation, even after controlling for their entering interest in that field (Figure 11).  Conversely, 

URiM students had significantly lower odds of a final career plan in pediatrics when completing 

medical school even when their initial specialty selection was considered.  No significant 

Figure 11: Graduating Interest Comparison 
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difference between URiM students and non-URiM students was demonstrated in the other 

medical specialties when entering career plans were included in the model (Figure 11). 

Several other academic variables, such as grades and tests, and career attitudinal factors 

were also statistically significantly related to the outcome variables.  Their inclusion in the 

analysis was based on their theoretical importance in decision-making for individuals and a 

desire to control for the effect of these factors on decision making so that any gender and URiM 

differences found would be independent of performance measures and attitudes. The relative 

importance of each of these factors on either entering medical specialty plans or graduating 

career plans is outside the focus of this chapter.  For those interested in reviewing the measured 

odds ratios of these factors in the model they can be found in Tables 8 and 9, respectively. 

Discussion 

 The results demonstrate distinctive patterns in medical specialty career plans for both 

women and URiM students.  Additionally, they show that there are clear differences between 

medical specialties in their retention and recruitment of students from those two groups.  With 

regard to the study hypotheses, the patterns were more complex than those initially hypothesized. 

 Focusing on the first hypothesis, the results indicate that the specialties with a 

traditionally higher proportion of female physicians also had higher odds of women planning for 

a career in that field (pediatrics and OB/GYN).  It was not explicitly hypothesized that women 

would have lower odds of expressing a planned career in internal medicine or a surgical career 

path, however, this is not entirely unexpected as there is a fixed number of graduating medical 

students.  As such, if there are specialties where women are more likely to gravitate to, they are 

likely to be specialties with lower odds of interest by female students.   
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 Regarding the second hypothesis, only two of the four medical specialty groups had 

statistically similar odds of planning to enter a specific specialty for both URiM and non-URiM 

students.  Specifically, URiM students had higher odds of reporting a plan to practice in 

OB/GYN or in a surgical career.  This result does not support the hypothesis that URiM students 

and non-URiM students would be similar in their interests across all four specialties.  This 

appears to be a new finding in the medical literature.  In a review of the literature, the studies 

related to entering medical school career plans were often smaller in scope,156,157 more dated,157-

161 and did not include measures of academic competitiveness.161-163  More to the point, they also 

did not specifically report correlations or information about race.160,162,164,165  The results 

presented herein therefore prove to be a valuable addition to the literature.  In the work focused 

on EM, differences in entering interest in the specialty were demonstrated when comparing 

URiM and non-URiM students.  Therefore, the attitudes of pre-medical school prospects and the 

impressions they have about specific medical specialties may be a heretofore underappreciated 

cause of persistent underrepresentation in some specialties. 

 Examining the results on “cooling out” and under-recruitment of women to specific 

specialties, the latter appeared to be truer than the former.  Women had lower odds of reporting 

an interest in internal medicine at the onset and completion of medical school, with a larger 

relative effect size demonstrated at graduation (OR 0.94 versus OR 0.75).  While women 

expressed lower odds of a planned career in surgery, the relative effect size of gender was larger 

at the onset of medical school compared to at graduation (OR 0.44 versus 0.74).  When 

controlling for entering interest, women were statistically significantly less likely than men to 

have an interest in internal medicine at graduation, including a lower odds of developing an 

interest when not interested at medical school entry (Figure 11).  Women and men who were 
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interested in internal medicine at the start of medical school, had no significant difference in their 

interest in that specialty at graduation.  These results suggest that under-recruitment is the more 

likely mechanism for lowered odds of female students expressing an interest in internal 

medicine.  A similar pattern was also demonstrated within the surgical career category, with 

women having similar rates of maintaining a planned career in surgery as men if they entered 

medical school with this career path in mind, but lower odds of recruitment if not interested. 

 Considering the final hypothesis, the results did not support the hypothesis that URiM 

student specialty plans were relatively stable during medical school.  Figure 10 shows where 

differences in specialty plans between URiM and non-URiM students appear to change between 

the beginning of medical school and at graduation.  However, when entering career plans were 

considered, the differences between URiM and non-URiM students’ specialty plan are no longer 

demonstrated in OB/GYN and surgery (Figure 11).  Where changes in planned careers do exist, 

URiM students have higher odds of choosing internal medicine and lower odds of choosing 

pediatrics than their peers.  In the case of the later, it appears to be a case of under recruitment 

and not “cooling out” of interest by URiM students who expressed plans of a career in pediatrics 

at the start of medical school (Figure 11).  In more general terms, the URiM specialty care 

interest changes over the course of medical school, resulting in higher odds of these students 

choosing internal medicine and lower odds of choosing pediatrics.  The medical school 

experiences that underlie what appears to be an under recruitment of URiM students to pediatrics 

is an important question that remains unanswered. 

 Taken as a whole, the results of this study have policy implications for each of the 

medical specialties examined as well as providing potential research directions for medical 

education in general.  For internal medicine, the data indicates that women are being recruited to 
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their specialty at a lower rate than men.  The difference between women and men in the rate of 

cooling out was not statistically significant but did tend to lower retention of women than men.  

These findings could suggest (to internal medicine educators) that the experiences of female 

students during medical school may result in lower odds of them planning on entering their 

specialty.  The opposite appears true for URiM students regarding internal medicine.  In that 

case, URiM students appear more likely to have plans to enter internal medicine at graduation 

than when they begin medical school. 

 The findings in pediatrics are generally opposite those in internal medicine.  Women had 

higher odds of a planned career in pediatrics at the beginning of medical school and at its 

completion.  Pediatrics seems unlikely to have issues of female representation in terms of the 

number of future residents, but if this is true it may result in fewer male pediatricians.  

Importantly, pediatrics may have issues recruiting URiM students to the field.  When medical 

school begins, URiM students are as likely as non-URiM students to plan on a career in 

pediatrics.  However, by the completion of school, URiM students had lower odds of reporting a 

plan to enter pediatrics, even after controlling for their initial career plans (Figure 11).  The 

decrease in the odds of URiM students entering pediatrics appears to be a result of a lower rate of 

recruitment from students who did not begin medical school interested practicing in the field. 

 OB/GYN has similar findings regarding the gender distribution of interested medical 

students as pediatrics, with one exception.  As in pediatrics, women had higher odds than men to 

be interested in OB/GYN both at the beginning of medical school and at its completion. 

However, unlike in pediatrics, women and men interested in OB/GYN at the beginning of 

medical school still had similar interest at graduation.  Regarding URiM plans in OB/GYN, 

URiM students had higher odds of reporting a planned career in OB/GYN than their non-URiM 
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peers at medical school matriculation.  However, by the time of medical school graduation there 

was no difference between the two groups.   

 Finally, findings regarding surgical career interests were similar to internal medicine with 

regard to gender and OB/GYN for URiM students.  Women were less likely to express a plan to 

enter surgery at the start and conclusion of medical school.  Lower odds of expressing a plan for 

a surgical career at graduation were still present for women when their entering interest was 

considered.  The difference between men and women, in this case, arising from lower 

recruitment of women (Figure 11).  At medical school matriculation, URiM students had higher 

odds of reporting a planned career in surgery than their non-URiM peers.  However, by the time 

of medical school graduation there was no difference between the two groups.   

Conclusions 

Women and URiM students have differences in their planned specialty of practice that can be 

identified at the start of medical school for some fields.  Worsening underrepresentation in some 

medical specialties is more likely the result of under-recruitment than “cooling out” of interest. 
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Chapter Seven: Conclusions 

 

Performance of Existing Theoretical Models within this Dissertation 

Prior to the completion of the analysis, several hypotheses were formulated based on the 

available literature and my composite theoretical framework.  The conceptual framework for this 

dissertation was created in part to move the theoretical underpinning of medical education 

research forward.  In many ways, medical education is a rapidly maturing area of specialized 

expertise with an expansion of both formal training programs166-168 and professional 

recognition.169-172  As part of this maturation, the application and development of unique medical 

education theoretical frameworks remains in its infancy despite numerous calls for work 

dedicated to this endeavor.173-175  Two possible reasons for the lower importance placed on 

theory in medical education research are that the articles are subject to much shorter length 

restrictions176 than the typical higher education journals177 and the strong preference for 

“empirical” work,178-180 especially articles using quantitative methods.181-183  As such, a 

dissertation such as this one, provides a largely unique opportunity for a more expansive 

development of theory for medical education research use. 

Despite anchoring each hypothesis using theory and the prior literature, many of the 

results were not consistent with those expectations.  Perhaps this should not be surprising as most 

of the theory that informed the research beyond previously published empirical results came 

from fields that do not have some of the same structural and culturally unique issues specific to 
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medical education.  Reviewing each hypothesis in turn is helpful for examining why this may 

have occurred and how it may reshape the application of previous education theory to the 

medical education context, and ultimately lead to the creation of medical education specific 

models of career selection. 

The first of the three studies hypothesized that the importance of a balanced work-life and 

desire for a higher future income, which had been shown through survey research to be principal 

factors influencing medical student career choice, would be correlated with increased odds of 

reporting a planned career in emergency medicine.  Additional factors including academic 

ability, gender, and underrepresented minority status (URiM) would also prove to be 

significantly correlated with planned specialization in emergency medicine at graduation. Most 

importantly, I hypothesized that controlling for academic qualifications, female and URIM 

applicants would each have lower probabilities of applying to emergency medicine.   

For the most part, the results from Study One supported the research hypotheses.  In the 

study, the previous factors associated with a plan to enter EM, such as work-life balance and 

income choices, were included in the analysis.  Women and URiM students were shown to have 

lower odds of a planned career in EM even when controlling for other factors.  However, 

academic ability was inconsistently associated with the odds of a career in EM, in that some 

variables were positively associated, and some were negatively associated.  These academic 

variables were both controls for competitiveness but also thought to potentially correlate with 

experiences that would result in increased self-efficacy.  Unfortunately, the nature of the 

available factors, such as grades and test scores, only provides a portion of the information 

necessary to describe self-efficacy.  Grades and test scores can provide positive academic 

opportunities, however there is no information available regarding each learner’s response and 
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internalization of these results.  Without this key second piece of data, estimating self-efficacy 

with only positive academic experiences without learner reaction is limited. 

For Study Two, I hypothesized that a “cooling out” of women and URiM students’ 

interest in emergency medicine would be observed even when other academic metrics of 

competitiveness are considered.  This was not supported completely.  Women and men had the 

same odds of “cooling out” from EM.  The odds of women planning on entering EM at 

graduation were, however, lower than men.  In contrast to the hypothesized relationship, women 

had lower odds of being recruited to EM not increased “cooling out.” 

URiM students did have results that supported the hypothesis of “cooling out.”  In the 

study, URiM students had higher odds of “cooling out” than their non-URiM peers.  URiM 

students also had significantly lower odds of being recruited to EM in addition to the “cooling 

out” that was hypothesized.  This was similar to what was seen with women.  Taken together, it 

would seem that while there may be experiences that lower the likelihood of URiM students to 

persist in plans to enter EM, the more general mechanism for both women and URiM students is 

likely a lack of “turning on” to the field and not “cooling out.” 

The results of Study Three also support the conclusion that a lack of “turning on” in 

recruitment may be the more general mechanism.  This finding does not support the hypotheses 

regarding “cooling out” as the more common mechanism of underrepresentation.  Of the four 

specialty options considered, only pediatrics demonstrated findings that would be consistent with 

“cooling out” and only in the case of women.  In contrast, under recruitment was a potential 

mechanism in internal medicine, pediatrics, and surgery.  Taken in total, it must give question to 

the belief that the process of medical specialty career selection is best represented in a student 

persistence model.  As women and URiM students both maintained a similar stability in their 
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career plans as their peers, a different theoretical paradigm may prove more applicable.  As a 

result of my experiences with these studies and my familiarity with higher educational theory I 

propose the following new specific model for medical specialty career selection. 

 

Informing a New Theoretical Model Specific to Medical Education 

The process by which medical students choose their medical specialty is highly complex 

and has several largely unique features that are not captured in the existing non-domain specific 

theoretical literature.  This dissertation specifically attempted to make the complexity of that 

career selection process more understandable with several mechanistic simplifications, including 

the timeframe and outcome variables used.  However, that same complexity still exists and 

should inform future research now that the groundwork from the studies conducted as part of this 

research plan are completed.  As an example of the substantial level of complexity occurring as 

medical students consider and change their planned specialization, the visualization of student 

specialty movement within the dissertation dataset between ten large groupings of specialty 

choices is provided in Figure 12.  Despite the chaotic appearance demonstrated from students 

moving between these groups it is important to remember that it is still an oversimplification of 

the true amount of flux between medical specialties as each specialty grouping actually 

represents several individual career paths.  One could become disheartened by such an 

illustration as it does not immediately provide an obvious pattern of behavior to build a 

conceptual understanding of the whole.  However, after the completion of this dissertation, 

review of the results, and remapping of concepts to the original conceptual framework it 
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becomes obvious that several additional ideas can be included to better fit the observed process 

for medical education and begin to provide more order to the perceived chaos. 

 

I propose the adoption of a lack of “turning on” of some students to a specific medical 

specialty as a description of the mechanism demonstrated by my findings.  The idea of 

Figure 12: Change in Medical Student Planned Career Specialization  
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recruiting, attracting, or “turning on” a student to a specific specialty path does include many of 

the same concepts as those employed when discussing persistence in higher education.  First, 

both would seem to include an application of the ideas of self-efficacy and the importance of 

positive educational experiences.  In the case of “turning on” the importance of career self-

efficacy and learner self-efficacy are important.  Positive academic experiences can increase 

learner self-efficacy which could make matching in a competitive field appear more obtainable 

to the student.  However this would not specifically steer a student toward EM. 

Given the results of the previous studies, some event or events must occur that results in a 

student considering a specialty path outside of their initial career plans.  This may include a 

positive experience with an EM physician or positive reinforcement in an EM elective.  Positive 

reinforcement by EM faculty should increase career self-efficacy and support a sense of career fit 

for the individual.  If this is the case, the next question must be why men and non-URiM students 

are seemingly having these events happen more often than their peers.  Bias in grading or in 

verbal feedback may represent one possible mechanism.  Further study should be undertaken to 

definitively identify the nature of “turning on” events for EM, however some possibilities are 

already clear.  

Building from the idea of “turning on” is the consideration of a necessary but not solely 

sufficient level of perceived openness for all students to consider every specific medical 

specialty.  While the existing theoretical literature can help inform the search for positive 

experiences that recruit students to EM, a broader approach might be necessary.  A lack of 

cultural competency, and therefore a welcoming environment for all students, have been posited 

as a mechanism for “cooling out” of interest.184  An alternative interpretation would be to see 

cultural competence as a necessary but not sufficient prerequisite to allow positive experiences to 
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occur prior to specialty selection.  Students from underrepresented backgrounds cannot have the 

necessary positive experience to consider fields such as EM if they never feel welcome enough 

to even enter the larger culture of the field.  An application of social replication theory may help 

develop this new line of theoretical explanation. 

Social replication has often been cited as a means of introducing bias in hiring and 

recruitment practices.106,185,186  When making connections, it is not uncommon to look for 

common activities, experiences, and interests to bridge the initial awkward phase of getting to 

know a new person.106  As the majority of current academic EM physicians are white men, the 

initial social connections along common experiences may be easiest for white, male medical 

students.  It would seem likely then, that social comfort is of equal importance to “turning on” in 

modulating the effectiveness of outreach factors.  Therefore, under recruitment might be 

described as issues of “out group” social discomfort and its impact on academic success.187  

Historically, much of the work on learner acculturalization has focused on minority 

students at white-majority educational institutions.188,189  Less work seems to have been devoted 

to the positive steps faculty from the “in group” can make to minimize this specific social 

discomfort for minority students.  Inclusion of social connection factors considered in student 

departure models, such as Tinto’s,147 could be used to measure these concepts in the aggregate.  

Alternatively, qualitative work aimed at detailing social comfort between “in-group” and “out 

group” could be used to understand the social barriers to successful recruitment.  Of course, a 

mixed-methods study might incorporate both methods.  In any case it seems that issues of 

underrepresentation in specific medical specialties would be better phrased as a lack of building 

up of interest instead of a preventing dropping out.   
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The idea of building up a series of positive experiences necessary to consider fields such 

as EM, leads to a third important structural consideration for medical career specialization 

decisions that is absent from theories from other domain: the common sequencing found in 

medical school curriculum.  Historically, medical school curriculum have used a “two pre-

clinical by two clinical years” made popular in the sentinel Flexner Report from over 100 years 

ago which called for the adoption of this model and overall standardization of medical 

education.190,191  While incorporation of a standardized curricular rigor has paid incredible 

dividends in more rigorous medical education,191 it has also created several curricular norms that 

have structural effects, both in pedagogy and care delivered.190,191  An underappreciated effect of 

the “Flexner model” is that it provides medical students earlier exposure and longer time for 

recruitment to certain medical specialties both in the pre-clinical years and as “core 

clerkships.”192  Even as medical school curricula have adopted organ-system based,193 problem-

based,194,195 and competency-based curricula,196 many of these inherent disparities for some 

medical specialties persist.  For example, EM clerkships generally occur later (year four versus 

year three) than other “core” or “required” clerkships.140  In some cases, EM still remains 

“elective”140 despite its relative importance in the delivery of care in the United States being now 

on par or greater than many “core clerkship” specialties.3,197  The designation as “core” in the 

development of physicians and the earlier opportunity to develop mentorship relationships 

represent clear and systemic advantages for some medical.  

 Taking additional considerations noted above and the results from the three studies in this 

dissertation, I propose two new models (Figures 13 and 14) that revise and expand on those 

initially proposed in the introductory chapter.  The first of these new frameworks, the 

longitudinal framework in figure 13, has several benefits over its predecessor.  First, it increases 
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the granularity of the stages of specialty selection for medical students by expanding the distinct 

stages of the curricular process as well as specifying where distinct factors are most likely to 

apply (Five squares across the middle of figure 13 represent this portion of the model).  Second, 

it illustrates the relative temporal importance of several factors that have importance depending 

on the specific specialty selection phase (Triangle shapes indicating increased importance with 

greater height).  These factors include the importance of an individual specialties’ presence in the 

curriculum and socialization with junior medical students (blue wedge), institutional culture and 

specialty hierarchy at each specific medical school (orange wedge), and the rising pressure on 

students to commit to a specific specialty (red wedge) in order to maximize their competitiveness 

(research in that specialty, mentorship with recognizable faculty, away rotations, etc.).  Third this 

Figure 13: Longitudinal Conceptual Framework 



104 

 

new version maintains the factors “academic ability” and “economic considerations” from the 

previous framework but make an important distinction between them (the arrows) and the other 

longitudinal factors.  As academic ability and economic considerations are more like to have 

relatively stable effects on career choice, or if there are changes, be subject to individual, 

personal variation not predicable in the same general, temporal fashion as the other longitudinal 

factors (wedge factors).  The final reconceptualization is refining the ideas of self-efficacy to the 

specific category of “career self-efficacy” as something that increases or decreases depending on 

positive experiences with each specific medical specialty.  This idea is more clearly 

demonstrated in the new cyclic model of specialty consideration represented in figure 14. 

 A second potentially underappreciated aspect of medical specialty selection is that the 

student’s decision is not final until they submit their residency match list.  As a result of the 

extended period available for students to make, and change, their decisions a cyclic process is 

likely exists.  As displayed in figure 14, based on the literature and my experience, students 

move through a cycle of interactions in exploring a specific medical specialty as a potential 

career choice.  Positive interactions move learners forward (clockwise) along the cycle whereas 

negative interactions may cause students to look at other medically specialty options.  Of course, 

in most cases a single positive or negative episode will not convince a student to commit to a 

specialty or totally abandon it as a possibility.  Instead, I posit that with each rotation with 

positive feedback, the learner moves centripetally, eventually arriving at the center with a strong 

commitment to a specialty and higher confidence in their choice.  Alternatively, with repeatedly 

negative experiences, the learner may find themselves moving farther away from choosing that 
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specialty.  Eventually, given enough negative pushes to the outside, the learner leaves that 

specialty option behind like a satellite leaving orbit.  

 While the models in figures 14 and 15 can be seen as independent of one another in order 

to explain the structural and personal decision-making aspects of specialty selection, 

respectively, combining them provides a more complete understanding of the overall process.  

The overall shape of figures 14 and 15 not accidental.  As an extended metaphor consider the 

following: the main process steps shown in Figure 14 act as pavers in a road, with Figure 15 

acting as a “wheel” rolling toward the completion of medical school (Figure 16).  Continuing this 

Figure 14: Specialty Selection Cycle 
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metaphor, positive and negative structural issues can act as bumpers that constrain the overall 

range options students might consider.  Similarly, a negative institutional culture or negative 

experiences may act as “potholes” that jar the path of the student’s self-reflective cycle from one 

specialty to choice to another.  Finally, as pressure increases on the learner to commit to their 

specialty selection, the turning of the “wheel” accelerates, amplifying the positive and negative 

effects of figure 15.  Taken together, Figure 16 represents an easily understandable yet intricate 

representation of specialty selection specific to medical education.  

 

Policy Implications for Emergency Medicine 

The three studies included in this dissertation provide a complex, and potentially 

troubling, picture of the longitudinal process of how medical students’ career interests develop.  

Figure 15: Medical Student Progressing Through Their 

Education 
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As the overall focus of the investigation was emergency medicine, the implications of the results 

are clearest in that field.  Unfortunately for EM, the results from each study suggest conclusions 

that should be deeply concerning for educators and policy makers invested in the future of the 

specialty.   

The first, and least methodologically complex study in the dissertation established that 

the lower odds of women and URiM students planning to enter EM could not be explained using 

any of the factors included in the analysis.  The analysis included all the factors used in prior 

studies of EM career interest and added several others. The results indicate that the persistent 

underrepresentation is not explained by competitiveness or career values, but likely to be 

explained by things not identified in the literature.  As a result, EM educators have a major issue 

on their hands.  Women and URiM students were less interested in the practice of EM because of 

some currently undefined educational experience or personal factor.  If EM is going to adapt and 

better mirror the representation of women and minorities both inside medicine, and more 

universally within the general U.S. population, these unobserved factors need to be identified and 

used in studies like this in order to remedy the underrepresentation problem. 

Study Two in this dissertation was designed to identify why interest in EM might be 

different for women and URiM medical students.  Identifying the underlying mechanism that 

accounts for the difference between groups of students on their odds of planning on a career in 

EM occurs is exceedingly difficult.  Without this information, finding a remedy to these issues is 

incredibly challenging.  More practically, if educators were to design an intervention without 

understanding the timing or the specific relationships between gender, race, and a planned career 

in EM such an intercession would be unlikely to succeed.  Further study will be necessary to 

bridge the gap between what is currently known and why the current state of affairs persists.  In 
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my opinion, EM needs a targeted, evidence-based corrective action to address its persistent 

issues in physician diversity and that can only be accomplished in concert with rigorous ongoing 

study of the problem.  To achieve this, we must continue to build a research literature that can 

inform policy makers. 

As noted in Chapter Five, women and men begin medical school with similar odds of 

reporting a plan to enter EM.  However, by the time their medical school career is completed, 

women are much less likely to relate to a career plan in the field.  These results identify that men 

and women’s odds of entering a career in EM seem to diverge during the course of their medical 

training.  Furthermore, when considering entering career plans, the data suggests it is more likely 

that instead of a cooling out of interest for women who were originally considering emergency 

medicine, there may be a significant lack of recruitment of those who did not initially report a 

planned career in EM.  This is represented in the divergent outcomes for women based on their 

initial interest as shown in Figure 8.  Specifically, it appears that women were less likely than 

their male counterparts to be recruited to EM if they did not enter medical school interested in 

EM. 

Study Two demonstrated that pre-medical training and experiences may place EM at a 

disadvantage in recruiting and retaining URiM medical students to the specialty.  URiM students 

had lower odds to plan a career in EM both at the beginning of medical school and at graduation.  

In fact, URiM students were less likely to plan on a career in EM even after controlling for their 

initial attitude toward the specialty.  Consistent with a “cooling out” effect, URiM students who 

had expressed a plan to enter EM at the beginning of medical school were 48% less likely to 

report a continued plan to enter the specialty at graduation when compared to their peers.  While 

it had a smaller effect size than the “cooling out” of interested students, URiM students also had 
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lower odds of being recruited to EM when they entered medical school with another career plan 

in mind.  The combination of lower baseline interest in EM, decreased recruitment, and a strong 

“cooling out” effect imply that work to increase URiM representation in EM is necessary at 

multiple stages of a student’s development.   

Given the lower odds of URiM medical students expressing a plan to enter EM when 

they began medical school, EM may benefit from concerted efforts to publicize its role in the 

health care system.  A conscious effort to increase awareness of the role that EM plays in the 

care of underserved populations to pre-medical students, as well as in society at-large, could 

reshape and improve preexisting perceptions of the field.  Second, focused research must be 

undertaken to determine what experiences in medical school for URiM students result in either 

the significant “cooling out” or under recruitment.  To create educational interventions with a 

high likelihood of success, a concerted effort to determine why interested URiM students 

eventually enter non-EM fields at graduation and when that decision occurs must be identified.   

The research study described in Chapter 6 provides context for the findings in EM.  It 

accomplishes this by making comparisons to the several other large medical specialties.  

Unfortunately, the results in Chapter 6 do not alleviate the distressing news for those interested 

in a diverse emergency physician workforce.  As seen in that study, specialties with a 

traditionally higher proportion of female physicians also had higher odds of women planning for 

a career in that field when they started medical school (pediatrics and OB/GYN).  On the other 

hand, some medical specialties with currently lower numbers of female physicians also had 

lower odds of a planned career in that area at the start of medical school.  This was true for 

internal medicine and the surgical specialties.  As such, unlike in EM where underrepresentation 

of women seems to derive from lower recruitment during medical school, these specialties’ 
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issues of gender balance may be in part outside the direct control of medical educators.  That 

said, both internal medicine and the surgical career category also had patterns that favored under 

recruitment and not “cooling out” of women, just as was seen in EM.  As such, it appears that in 

the three medical specialties that have a lower representation of women in medical practice, all 

had at least a component of under recruitment.  However, only EM started with equal odds of 

interest at the start of medical school. 

Regarding URiM students, Study Three demonstrated that these students do not have 

static career plans, and recruitment to some specialties is possible as a result of experiences 

during medical school.  This is consistent with the proposed conceptual framework introduced 

earlier in this chapter.  For internal medicine the odds of an URiM student expressing a plan to 

enter the field at graduation increased when controlling for their initial career interests.  This 

would suggest that even though EM has lower odds of being the initial career interest for URiM 

students, it should be possible to recruit these students to the specialty.  Unfortunately, as seen in 

Chapter Five, URiM students are much less likely to maintain or develop an interest in EM when 

compared to their non-URiM peers.  As such, EM must recognize that even though these 

students may not be interested when beginning school, the rate of URiM students becoming 

emergency physicians is also a directly related to experiences during medical school.  This 

should further illustrate the need for an educational intervention aimed at increased recruitment 

during medical school.  The programs could include outreach programs that match students with 

EM physicians early in medical school and efforts toward creating a more welcoming culture for 

students of color.  

While the above policy suggestions are likely to incrementally improve recruitment, 

policy makers, thought leaders, and champions of emergency medicine should consider even 
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more aggressive approaches.  Recruitment to EM is affected by its overall placement in the 

curriculum and its prominence during medical school instruction.  Medical students have limited 

contact with the full range of medical specialties early in the pre-clinical years, pressure to make 

an early career decision to be competitive for matching, and finite mental resources to spend 

thinking and rethinking these decisions. This is especially true for EM.  While this is an 

important consideration in modeling the decision-making of medical students (Figures 14 and 

16) and should inform emergency medicine’s specialty leadership and policy makers, it only tells 

part of the story.   

As discussed earlier, medical students have demonstrably less exposure to EM than many 

other choices within the first two years of medical school.139  Compounding this issue, EM 

clerkships generally occur in year four of training, in comparison to the majority of the “core 

specialties” which occur earlier.  Depending on a student’s specific schedule, the temporal 

placement of EM may be too late in the process to effectively recruit students to the 

specialty.140  Also, while mentorship is critical for the success of EM physicians,192  the delayed 

exposure for students in meeting academic emergency physicians likely results in students 

having mentorship from other specialties.  Thus, the importance placed on mentorship, the lower 

numbers of female academic physicians, and the delay in clinical exposure represents potential 

mechanisms that may explain the observed lower odds of recruitment of women to EM.  This is 

an example of how EM is often placed in a systemically disadvantaged position in the specialty 

recruitment process that is not in keeping with its overall importance in healthcare delivery. 

In order to combat, and potentially remove, the structural disadvantages for EM in the 

recruitment of students, several interventions should be considered.  These interventions are 

especially important to recruit students who have not (a priori) identified EM as a likely career 
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choice.  First, EM should prioritize and incentivize its medical educators to assume a more 

prominent role in the delivery of pre-clinical education.  Where EM faculty may best fit in the 

delivery of pre-clinical education may differ based on the specific curriculum philosophy at use 

at their medical school.  For example, in organ or system-based models, EM may not have an 

immediately clear relationship to a specific area, unlike say OB/Gyn and the Reproductive 

system.  As such, EM’s educational leadership must make special effort to find space for their 

faculty to deliver clinical topics related to EM in multiple organ-based units.  That may include 

providing clinically relevant application of basic science concepts or the providing of bedside 

ultrasound for anatomy instruction as two examples.  To foster integrative education such as this, 

senior EM leadership will need to be active in reaching out to other medical school leaders in 

order to find opportunities for the educators in curricular blocks led by colleagues from other 

medical specialties.  Alternatively, in problem-based and chief concern-based pre-clinical 

education, the role of emergency physicians as the problem solvers and masters of the 

undifferentiated patient must be emphasized to medical school leadership in order to place EM 

faculty prominently in teaching diagnostic reasoning content to students.  In both cases, EM 

needs its faculty to push themselves to find new and unique ways to contribute in early medical 

student instruction.     

A second remedy to the structural disadvantages that EM currently labors under is 

increasing the number of EM-based faculty in mentorship roles, senior leadership roles, and in 

the socialization/professional identify development phases of medical school curriculums.  

Emergency physicians must work to control, and positively influence, the narrative to students 

about the options and benefits a career in EM can provide.  In our absence, other physicians will 

reasonably advocate for the benefit of their own medical specialties. This is not to accuse our 
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colleagues from other medical specialties as having nefarious intent, instead it is only natural to 

perceive one’s own medical specialty in a positive light and wish to share that belief with the 

students they mentor and teach.  However, as faculty in mentorship roles turn the best and 

brightest, especially those that do not have a strong sense of their specialty plans, toward their 

own interests EM loses out.  For EM to be more successful in recruiting earlier in the process, 

the specialty must have “boots on the ground” during the formative phase of physician identity 

creation for junior medical students. 

EM faculty must also advocate for their own specialty’s fair share at the medical school 

leadership table.  While EM is a relatively new specialty, it is increasingly one of the most 

important players in the delivery of healthcare in the United States.198  As primary care 

specialties have less and less capacity to care for the acutely sick and or those with unscheduled 

needs, EM has assumed the responsibility of diagnosis and treatment of the urgent and 

undifferentiated patients in addition to its historical role in emergency care.199  Similarly, EM has 

taken on increasing influence in supplying observational care,200 bedside and off-hour imaging 

interpretation,201-203 telemedicine,204 and critical care205-209 for many hospitals in order to 

supplement the existing capacity of those specialties.  EM has long prided itself as the specialty 

that can find a way to make things work.  Now it needs to assert its own importance in the 

specialty hierarchy commensurate with all it does in health care.   

“Anyone, Anything, Anytime” is how many emergency physicians describe their 

practice.210  Increasingly EM has been asked to do just that.  In the current health care system, 

emergency departments are routinely placed in the position of solving outpatient and inpatient 

capacity issues,211-213 triaging disasters and epidemics,211,214 determining the fair distribution of 

limited medical resources,212,215 and acting as the face of American healthcare to millions.198  As 
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such EM medical education leaders should no longer accept its placement as an elective or non-

core component within medical school teaching.  EM deserves a seat at the table, with the same 

stature as internal medicine and surgery, when rotation schedules are determined, and resources 

allocated.  This may seem unbelievable when it was in the last one to two decades that many 

academic departments of emergency medicine first received independence from being division 

of internal medicine and surgery.  However, the importance of EM can no longer be denied, its 

contributions to hospitals mitigated, or its unique position as a place of learning ignored. 

 

Future Research Directions  

Consideration of both the policy implications and theoretical framing ramifications of the 

studies included in this dissertation lead to several directions for future research. EM appears 

less inviting to women and URiM students who did not see it as their initial career choice.   

Additionally, the lower odds of planning to enter a career in EM are not primarily the result of 

“cooling out” of entering interest in the field.   Why this is the case constitutes the next step of 

inquiry. 

  As described in the theoretical implication section, a potential cause of decreased 

recruitment may be too few positive or too many negative experiences for students considering 

EM.  One possible mechanism for limited positive experiences comes from persistent social 

discomfort for faculty and students in making meaningful connections.  In other words, because 

academic EM is currently dominated by white men, it is harder for students of color and women 

to bridge the initial social gap and be comfortable in the field, if they had not already identified 

as a potential emergency physician when beginning school.  Supporting, or disproving, this 



115 

 

theory should provide an opportunity for new investigation in several areas.    First, a 

quantitative study could be designed that could test the relative importance of emergency 

medicine faculty diversity on recruitment of women and URiM students to EM.  Such a study 

could use a similar database as the one employed for this dissertation with the inclusion of 

institutional identifiers and institutional level demographics.  This was not initially pursued due 

to concerns about potential reidentification of learners in the database given the limited numbers 

of medical schools and residency sites in some states and regions.  Of particular concern for data 

holders was the reidentification of USMLE scores and grades for both individuals and learners.  

A future study may be possible using both de-identified learners and de-identified institutions 

with additional controls and conditions as needed by data stakeholders. 

 A second potential study would use qualitative methods.  To attempt to understand why 

medical students become interested in different medical specialties from those they planned on 

practicing when first admitted to medical school.  Interviews of students who changed specialty 

career plans during medical school would represent an obvious first step.  Identifying themes in 

these students’ experiences and the manner in which new specialty choices were first identified 

could help to inform the development for a recruitment-based theoretical framework of medical 

specialty selection.  Alternatively, interviews or the use focus groups of students who attended 

early interest group meetings for specific medical specialties but did not persist in those fields 

would also be beneficial.  Detailing those students’ experiences in their initial social contact with 

a new medical specialty may help better understand whether my assertion that social discomfort 

is a major and under-described mechanism in specialty selection for learners with backgrounds 

different from those that are prevailing in academic physicians is right.   
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A more costly, but potentially more enlightening study, would be to follow students over 

the course of their medical school career to understand who might change their plans and why.  

Whether through interviews, focus groups, and/or well-designed survey instruments, having 

learners describe why they made their specialty selection is necessary.  Having the ability to 

observe the process of specialty selection as it occurs through the lens of the proposed 

conceptual framework different themes might emerge as a result of questions focused on these 

concepts.   

While a qualitative study would not be designed to create generalizable knowledge, 

having enough resources to include learners from diverse backgrounds, diverse career interests, 

and at different institutions and then follow them longitudinally through their medical school 

career would provide unprecedented opportunity for theory development and refinement.  

Variation along all these levels of diversity could help to explore the proposed mechanisms more 

thoroughly.  Such an addition to the theoretical literature would not just benefit the study of EM 

specifically, even though these ideas are largely based on the findings in that specialty.  Given 

the findings in the third study, the development of a new theoretical mechanism for this process 

could inform research in many medical specialties and not just EM.  As discussed elsewhere, 

medical education research in this area has been largely empirically based and without its own 

specific theoretical frameworks.  Applying the framework created in this dissertation for future 

research could act as a signaling mechanism of the need for additional theory creation by 

medical educators as well as spur others to study this problem to either affirm or refute the 

assertions made here. 

 Another major gap in the current literature is in the articulation between the K-16 system 

and professional education.  Little to no research currently bridges the gap between the pre-
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medical world where the decision to become a physician occurs and the training of physicians 

happens.  The concept of what it means to practice medicine is formed throughout an 

individual’s lifetime but to date it has not been studied in a manner that accounts for this 

longitudinal practice.  As seen in multiple specialties studied in this dissertation, medical 

students enter their professional training with different career specialty plans that have 

correlations along gender and minority status lines.  Little research has explored the preliminary 

physician identity formation that occurs prior to the start of medical school and certainly not 

prior to undergraduate training.  As such, this is an area ripe for investigation using quantitative 

approaches to determine how individual factors, educational experiences, other factors affect 

professional career choices.  Such a study could be conducted in a relatively cost-effective 

manner utilizing a secondary data analytic approach as was done in this dissertation.  In addition 

to the data sources used here (AAMC, NBME, AMA), the inclusion of national data from the 

National Center for Educational Statistics (NCES) which administers several, cohort based 

longitudinal studies of students in early childhood, elementary school, secondary school, and 

postsecondary school, could bridge the K-16 to professional education gap.  Additional potential 

sources include those held by the Higher Education Research Institute (HERI) and the 

Cooperative Institutional Research Program (CIRP) which complete their own longitudinal 

studies.   

In addition to large-scale quantitative research along the educational spectrum from K-16 

through professional education, qualitative research opportunities abound in this same topic.  

Some early qualitative studies could be designed to examine how individuals develop their own 

sense of professional identity, how that is challenged by the current status quo, and how some 

individuals overcome persistent negative influences to enter specific fields.  Such research could 
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help to answer why such patterns of unequal representation amongst medical specialties form 

and persist.  More importantly this work could be used to describe how unequal recruitment 

could be amenable to change.  As was seen in many of the medical specialties examined, 

“cooling out” does not appear to be a major mechanism explaining under representation, 

therefore it stands to reason that necessary to employ to effect change.  Identifying potential 

policy levers that can encourage interest in medical specialties that have issues in diversity in the 

pre-medical time frame would be a major accomplishment. 

 A final area of research that could directly build of the work in this dissertation is the 

creation of a dedicated study with data collection aimed at answering career selection 

specifically.  As described in several of the limitation sections of the individual studies, the ideal 

factors and constructs that were suggested by the theoretical framework were not available in the 

pre-existing dataset used in this dissertation.  Additional institutional-level and 

geographical/regional data could provide more information about site characteristics that may 

correlate with higher levels of successful recruitment to EM (or any other specialty).  Also, the 

actual “match” process was not able to be examined in this study, instead data on either side of 

the “match” was used to study its outcomes.  This was done, in part, because when requests for 

data from the National Resident Match Program (NRMP)216 were made, the author was informed 

that individual level data was not provided to outside researchers or organizations.  Should the 

NRMP change this policy, researchers217 would be able to more effectively study career 

development in medical education.  Maybe even more importantly, students applying for 

residency would have significantly more accurate information about their likelihood to match 

into a specific specialty in order to make informed decisions.  Such information has the potential 

to dramatically change specialty application behavior,217 numbers of interviews accepted and 
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attended,218 and decrease the need for the “scramble match”219-221 by giving students data-driven 

predictions on all aspects of their own match strategy.  All of which are likely to lower the 

exorbitant cost of residency application for students222-225 and administrative costs for graduate 

medical education programs.91,226 

A prospective study, using the existing data gathering approaches of the AAMC, 

supplemented with several additional data gathering events, and including the addition of the 

variables described in the preceding paragraph could yield additional details and conclusions.  

By studying several cohorts of medical students as they move through the professional education 

system, we could more adequately answer many of the questions that are still unclear at this 

time.  A multi-event panel database as could be created in this manner and would thus lend itself 

to event-history analysis of specialty selection.  Using an event-history approach could directly 

identify times when students are most likely to make career plan changes and thus intervention 

might be most fruitful.  Similarly, if a prospective approach were endorsed by the AAMC and 

the NBME additional institutional level variables would allow for hierarchical modeling which 

could control and describe institutional effects.  In addition to the benefits for medical education 

researchers, such information could help faculty members more effectively counsel medical 

students and policy makers project the future health workforce 

 

Final Conclusions 

The results in this dissertation represent a significant increase in the understanding of 

medical specialty selection.  Much of that new knowledge may indicate the need for the 

development of new theoretical frameworks about the process of specialty selection, as well new 
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considerations of educational and policy initiatives that target students at different times during 

the education process.  I have attempted to address the former in the final chapter of this 

dissertation.  By expanding the time frame during which policy makers might try to influence 

specialty career selection, different types of student recruitment interventions will be necessary 

compared to those that have been previously employed.  Maybe even more importantly, as the 

underlying mechanisms at work in specialty selection are better described and understood, the 

focus of recruitment might need to adapt to incorporate more ideas of social comfort and combat 

social replication.   

When designing the studies discussed herein, a pipeline seemed a very appropriate 

analogy.  In that framing, women and URiM students were lost to the specialty of EM like leaks 

from a broken pipe.  Instead it would appear a different analogy is more apt: a highway to EM.  

In this framing, diversity in EM is hampered not by too many women and URiM students getting 

off on at an exit ramp, rather the problem is instead there not being enough enticing on ramps.  

Similarly, medical educators need to “smooth the road of potholes” so that an interest in 

emergency medicine can develop successfully.  The next generation of EM educators and 

researchers must work better to identify where these “ramps” already exist and to strengthen 

them.  Perhaps most critically we must “build” many new ones without the structural limitations 

of the past if the specialty is going to more clearly represent the larger and increasingly diverse 

population.  Emergency physicians must dedicate themselves to this goal if we are to provide the 

best possible care to every one of our patients.  
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Appendices 

 

Table Appendix 1: Demographics 

 
Entering Population 

Number (%) 

Final Study Population 

Number (%) 

Interest in EM 3,733 (8.0%) 1,423 (8.3%) 

Female 22,482 (48.1%) 8,151 (47.8%) 

URiM 7,794 (16.5%) 2,683 (15.7%) 

Elected to AOA at time of 

Application 
7,652 (16.4%) 2,885 (16.9%) 

Demographical information for all individuals within the database with at least the four above variables and for those subjects with data for all 

variables in the final logistic regression model  
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Table Appendix 2: Individual Variables 

 
Entering Population Mean 

(SD) 

Final Study Population 

Mean (SD) 

Age 28.2 (3.0) 28.2 (2.9) 

Total GPA 3.63 (0.28) 3.64 (0.27) 

Science GPA 3.57 (0.35) 3.58 (0.34) 

MCAT Total 30.0 (4.3) 30.5 (4.2) 

USMLE Step 1 Score 223.4 (20.0) 226.5 (19.4) 

USMLE Step 2 CK Score 229.3 (21.4) 233.2 (20.8) 

Publication and Other 

Scholarly Outputs 
2.7 (4.5) 3.1 (4.9) 

Research Experiences 2.2 (1.7) 2.3 (1.7) 

Demographical information for all individuals within the database with at least the eight above variables and for those subjects with data for all 

variables in the final logistic regression model  
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Table Appendix 3: Variable Subgroups in Study One 

VARIABLE SUBGROUP NAMES VARIABLES WITHIN EACH SUBGROUP 

DEMOGRAPHICS Gender 

Age 

URiM Status 

ATTITUDES Work-Life Balance 

Specialty Competitiveness 

Specialty Personality 

Specialty Content 

Expected Salary 

Advice from Mentor 

Family Expectations 

Debt Level 

DEBT LEVEL Had Pre-Medical Debt 

Received Scholarship 

Medical School Debt in $10,000 

Non-Educational Debt in $10,000 

ENTERING GPA Overall GPA 

Science GPA 

STANDARDIZED TESTS MCAT Total 

Step 1 Score 

Step 2 CK Score 

MEDICAL SCHOOL ACTIVITY Number of Publications 

Research Experience 

Awarded AOA prior to application 

Confidence in Specialty Choice 

Planned Practice with Underserved Populations 
Variables included in the analysis, grouped by theoretically derived theme.  Each subgroup was added to the model in series with 

“Demographics” first and “Medical School Activity” added last to form the final logistic regression model  
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Figure Appendix 4: Comparative Importance of Factors in 

Choosing EM 

 

Each graph represents the relative effect of the individual factor on a planning for a career in emergency medicine.  Three separate samples are 

reported including All students, Only Female Students in the Model, and Only URiM Students in the Model.  Academic Control variables (Grades 

and Standardized Test Scores) were also included in model but not displayed in above.  Bars represent 95% Confidence Interval.  X-Axis 

represents Logistic coefficients centered around 0 represented as a red line. 

  

-1 -.5 0 .5 1 -1 -.5 0 .5 1 -1 -.5 0 .5 1 -1 -.5 0 .5 1 -1 -.5 0 .5 1

Female Age URiM Work-Life Balance Specialty Competiveness

Specialty Personality Specialty Content Expected Salary Advice from Mentor Family Expectations

Importance of Debt Had Pre-Med Debt Received Scholarship Medical School Debt Non-Medical School Debt

Number of Publications Research Experiences Elected to AOA Conf. in Specialty Choice Pract. in Underserved Pop.

All Students Female Students Only URiM Students Only



125 

 

References 

1. CDC/National Center for Health Statistics. Emergency Department Visits. Center for 

Disease Control and Prevention;2015. 

2. Joynt KE, Gawande AA, Orav E, Jha AK. Contribution of preventable acute care 

spending to total spending for high-cost medicare patients. JAMA. 2013;309(24):2572-

2578. 

3. McClelland M, Asplin B, Epstein SK, et al. The Affordable Care Act and emergency 

care. Am J Public Health. 2014;104(10):e8-10. 

4. Gundersen L. Physician burnout. Annals of internal medicine. 2001;135(2):145-148. 

5. Chopra SS, Sotile WM, Sotile MO. Physician burnout. Jama. 2004;291(5):633-633. 

6. Linzer M, Visser MR, Oort FJ, Smets EM, McMurray JE, de Haes HC. Predicting and 

preventing physician burnout: results from the United States and the Netherlands. The 

American journal of medicine. 2001;111(2):170-175. 

7. Shanafelt TD, Gorringe G, Menaker R, et al. Impact of organizational leadership on 

physician burnout and satisfaction. Paper presented at: Mayo Clinic Proceedings2015. 

8. McCray LW, Cronholm PF, Bogner HR, Gallo JJ, Neill RA. Resident physician burnout: 

is there hope? Family medicine. 2008;40(9):626. 

9. Fuertes JN, Mislowack A, Bennett J, et al. The physician–patient working alliance. 

Patient education and counseling. 2007;66(1):29-36. 

10. Zolnierek KBH, DiMatteo MR. Physician communication and patient adherence to 

treatment: a meta-analysis. Medical care. 2009;47(8):826. 

11. Twenge JM, Campbell WK, Carter NT. Declines in trust in others and confidence in 

institutions among American adults and late adolescents, 1972-2012. Psychol Sci. 

2014;25(10):1914-1923. 

12. Rabovsky TM. Accountability in Higher Education: Exploring Impacts on State Budgets 

and Institutional Spending Patterns. Journal of Public Administration Research and 

Theory. 2012;22(4):675-700. 

13. Cohen JJ. The consequences of premature abandonment of affirmative action in medical 

school admissions. JAMA. 2003;289(9):1143-1149. 

14. Blume GH, Long MC. Changes in levels of affirmative action in college admissions in 

response to statewide bans and judicial rulings. Educational Evaluation and Policy 

Analysis. 2014;36(2):228-252. 

15. Hauer KE, Durning SJ, Kernan WN, et al. Factors associated with medical students' 

career choices regarding internal medicine. Jama-J Am Med Assoc. 2008;300(10):1154-

1164. 

16. Boyd JS, Clyne B, Reinert SE, Zink BJ. Emergency Medicine Career Choice: A Profile 

of Factors and Influences from the Assoication of American Colleges (AAMC) 

Graduation Questionnaires. Academic Emergency Medicine. 2009;16(6):544-549. 

17. Svirko E, Lambert T, Brand L, Goldacre MJ. Career choices for emergency medicine: 

national surveys of graduates of 1993-2009 from all UK medical schools. Emergency 

medicine journal : EMJ. 2014;31(7):556-561. 

18. Scott IM, Abu-Laban RB, Gowans MC, Wright BJ, Brenneis FR. Emergency medicine as 

a career choice: a descriptive study of Canadian medical students. Canadian Journal of 

Emergency Medicine. 2009;11(3):196-206. 



126 

 

19. Newton DA, Grayson MS, Thompson LF. The variable influence of lifestyle and income 

on medical students' career specialty choices: data from two U.S. medical schools, 1998-

2004. Academic medicine : journal of the Association of American Medical Colleges. 

2005;80(9):809-814. 

20. Goldcare MJ, Goldcare R, Lambert TW. Doctors who considered but did not pursue 

specific clinical specialites as careers: questionnaire surveys. Journal of the Royal Society 

of Medicine. 2012;105:166-176. 

21. Scott IM, Wright BJ, Brenneis FR, Gowans MC. Whether or wither some specialties: a 

survey of Canadian medical student career interest. BMC Med Educ. 2009;9(57):57. 

22. Newton DA, Grayson MS. Trends in Career Choice by US Medical Schol Graduates. 

JAMA. 2003;290(9):1179-1182. 

23. Marshall RJ, Jr., Fulton JP, Wessen AF. Physician career outcomes and the process of 

medical education. J Health Soc Behav. 1978;19(2):124-138. 

24. Baldwin A, Woods K, Simmons MC. Diversity of the allied health workforce: the unmet 

challenge. J Allied Health. 2006;35(2):116-120. 

25. Rhodes PJ. The career aspirations of women dcotrs who qualified in 1974 and 1977 from 

a United Kingdom medical school. Medical Education. 1989;23:125-135. 

26. Maggio LA, Tannery NH, Chen HC, ten Cate O, O'Brien B. Evidence-Based Medicine 

Training in Undergraduate Medical Education: A Review and Critique of the Literature 

ublished 2006-2011. Academic medicine : journal of the Association of American 

Medical Colleges. 2013;88(7):1022-1028. 

27. Chaffee EE. Rational Decisionmaking in Higher Education. National Center for Higher 

Education Management;1983. 

28. Jones BD. Bounded rationality. Annu Rev Polit Sci. 1999;2:297-321. 

29. Betz N, Hackett G. Applications of Self-Efficacy Theory to Understanding Career Choice 

Behavior. Journal of Social and Clinical Psychology. 1986;4(8):279-289. 

30. Lent RW, Brown SD, Larkin KC. Self-Efficacy in the Prediction of Academic 

Performance and Perceived Career Options. Journal of Counseling Psychology. 

1986;33(3):265-269. 

31. Krumbotlz JD, Mitchell AM, Jones GB. A Social Learning Theory of Career Selection. 

The Counseling Psychologist. 1976;6(71):71-81. 

32. Hopson L, Losman E, Stansfield RB, Vohra T, Turner-Lawerence D, Burkhardt J. The 

Multiple Mini Interview (MMI) for Emergency Medicine Resident Selection. Journal of 

Emergency Medicine. 2014;46:537-543. 

33. Sullivan L. Missing Persons: Minorities in Health Professions, A Report of the Sullivan 

Commission on Diversity in the Healthcare Workforce. W. K. Kellogg Foundation;2004. 

34. Landry AM, Stevens J, Kelly SP, Sanchez LD, Fisher J. Under-represented minorities in 

emergency medicine. The Journal of emergency medicine. 2013;45(1):100-104. 

35. Thurmond VB, Cregler LL. Why Students Drop Out of the Pipeline to Health Professions 

Careers: A Follow-up of Giften Minority High School Students. Academic medicine : 

journal of the Association of American Medical Colleges. 1999;74(4):448-451. 

36. DeVille K, Kopelman L. Diversity, Trust, and Patient Care: Affirmative Action in 

Medical Education 25 years After Bakke. Journal of Medicine and Philosophy. 

2003;28(4):489-516. 



127 

 

37. US Department of Health and Human Services. The Rationale for Diversity in the Health 

Professions: A Review of the Evidence. US Department of Health and Human 

Services;2006. 

38. Saha S, Guiton G, Wimmers PF, Wilkerson L. Student Body Racial and Ethnic 

Composition and Diversity-Related Outcomes in US Medical Schools. Journal of the 

American Medical Association. 2008;300(10):1135-1145. 

39. Salsberg E, Rockey PH, Rivers KL, Brotherton SE, Jackson GR. US residency training 

before and after the 1997 Balanced Budget Act. JAMA. 2008;300(10):1174-1180. 

40. National Resident Matching Program. Results and Data: 2012 Main Residency Match. 

Washington, D.C.: National Resident Matching Program;2012. 

41. Association of American Medical Colleges. Physician Shortages to Worsen Without 

Increases in Residency Training.  June 2010. 

42. Association of American Medical Colleges. Data and Analysis. 2017; 

https://www.aamc.org/data. Accessed January, 2017. 

43. Allen-Ramdial S-AA, Campbell AG. Reimagining the pipeline: advancing STEM 

diversity, persistence, and success. BioScience. 2014:biu076. 

44. Hart LG, Skillman SM, Fordyce M, Thompson M, Hagopian A, Konrad TR. International 

medical graduate physicians in the United States: changes since 1981. Health Affairs. 

2007;26(4):1159-1169. 

45. Monroe A, Quinn E, Samuelson W, Dunleavy DM, Dowd KW. An Overview of the 

Medical School Admission Process and Use of Applicant Data in Decision Making: What 

Has Changed Since the 1980s? Academic Medicine. 2013;88(5):672-681. 

46. Association of American Medical Colleges. Table B3. Number of Active Residents, by 

Type of Medical School, GME Specialty, and Gender. Report on Residents 2016; 

https://www.aamc.org/data/448482/b3table.html, 2016. 

47. Scheffler RM, Liu JX, Kinfu Y, Dal Poz MR. Forecasting the global shortage of 

physicians: an economic- and needs-based approach. Bulletin of the World Health 

Organization. 2008;86(7):497-576. 

48. Freed GL, Dunham KM, Jones MD, McGuinness GA, Althouse L. General pediatrics 

resident perspectives on training decisions and career choice. Pediatrics. 

2009;123(Supplement 1):S26-S30. 

49. Lubavin BV, Langdorf MI, Blasko BJ. The effect of emergency medicine residency 

format on pursuit of fellowship training and an academic career. Academic emergency 

medicine. 2004;11(9):938-943. 

50. Leduc N, Vanasse A, Scott I, et al. 22 The Career Decision-Making Process of Medical 

Students and Residents and the Choice of Specialty And Practice Location: How Does 

Postgraduate Medical Education Fit In? 2011. 

51. National Resident Matching Program. 2017 Main Residency Match Calendar. 2017; 

http://www.nrmp.org/residency/main-match-events/. Accessed January, 2017. 

52. Burkhardt JC. Decision-Making by Admissions Officers in Medical School: Gatekeepers 

to the Profession. University of Michigan; 2015. 

53. Bruhn JG, Parsons OA. Medical Student Attitudes toward Four Medical Specialties. 

Academic Medicine. 1964;39(1):40-49. 

54. Carline JD, Greer T. Comparing physicians' specialty interests upon entering medical 

school with their eventual practice specialties. Academic Medicine. 1991;66(1):44-46. 

https://www.aamc.org/data
https://www.aamc.org/data/448482/b3table.html
http://www.nrmp.org/residency/main-match-events/


128 

 

55. Compton MT, Frank E, Elon L, Carrera J. Changes in US medical students’ specialty 

interests over the course of medical school. Journal of general internal medicine. 

2008;23(7):1095-1100. 

56. Lieu TA, Schroeder SA, Altman DF. Specialty choices at one medical school: recent 

trends and analysis of predictive factors. Academic Medicine. 1989;64(10):622-629. 

57. Wright B, Scott I, Woloschuk W, Brenneis F. Career choice of new medical students at 

three Canadian universities: family medicine versus specialty medicine. Canadian 

Medical Association Journal. 2004;170(13):1920-1924. 

58. Schwartzbaum AM, McGrath JH, Rothman RA. The perception of prestige differences 

among medical subspecialities. Social Science & Medicine (1967). 1973;7(5):365-371. 

59. Rosoff SM, Leone MC. The public prestige of medical specialties: overviews and 

undercurrents. Social Science & Medicine. 1991;32(3):321-326. 

60. Love JN, Howell JM, Hegarty CB, et al. Factors that influence medical student selection 

of an emergency medicine residency program: implications for training programs. Acad 

Emerg Med. 2012;19(4):455-460. 

61. Burkhardt JC, Smith-Coggins R, Santen S. Residents values in a rational decision-making 

model: an interest in academics in emergency medicine. Intern Emerg Med. 

2016;11(7):993-997. 

62. Ray JC, Hopson LR, Peterson W, et al. Choosing emergency medicine: Influences on 

medical students’ choice of emergency medicine. PloS one. 2018;13(5):e0196639. 

63. Dorsey ER, Jarjoura D, Rutecki GW. Influence of controllable lifestyle on recent trends 

in specialty choice by US medical students. Jama. 2003;290(9):1173-1178. 

64. Dorsey ER, Jarjoura D, Rutecki GW. The influence of controllable lifestyle and sex on 

the specialty choices of graduating US medical students, 1996–2003. Academic 

Medicine. 2005;80(9):791-796. 

65. Andriole DA, Whelan AJ, Schechtman KB. Recent trends in match process outcomes for 

US senior medical students. Academic Medicine. 2003;78(10):S6-S9. 

66. Faber DA, Joshi S, Ebell MH. US residency competitiveness, future salary, and burnout 

in primary care vs specialty fields. JAMA internal medicine. 2016;176(10):1561-1563. 

67. Lepièce B, Reynaert C, van Meerbeeck P, Dory V. Social dominance theory and medical 

specialty choice. Advances in Health Sciences Education. 2016;21(1):79-92. 

68. Creed PA, Searle J, Rogers ME. Medical specialty prestige and lifestyle preferences for 

medical students. Social science & medicine. 2010;71(6):1084-1088. 

69. Schafer S, Shore W, French L, Tovar J, Hughes S, Hearst N. Rejectin g Fam ily Practice: 

Why Medical Stu den ts Switch to Other Specialties. Fam Med. 2000;32(5):320-325. 

70. Joyce CM, McNeil JJ. Fewer medical graduates are choosing general practice: a 

comparison of four cohorts, 1980–1995. Medical Journal of Australia. 2006;185(2):102-

104. 

71. Newton DA, Grayson MS, Whitley TW. What predicts medical student career choice? 

Journal of General Internal Medicine. 1998;13(3):200-203. 

72. Album D, Westin S. Do diseases have a prestige hierarchy? A survey among physicians 

and medical students. Social science & medicine. 2008;66(1):182-188. 

73. Campos-Outcalt D, Senf J, Kutob R. Comments heard by US medical students about 

family practice. Family medicine. 2003;35(8):573-578. 



129 

 

74. Ajaz A, David R, Brown D, Smuk M, Korszun A. BASH: badmouthing, attitudes and 

stigmatisation in healthcare as experienced by medical students. BJPsych bulletin. 

2016;40(2):97-102. 

75. Holmes D, Tumiel-Berhalter LM, Zayas LE, Walkins R. " Bashing" of medical 

specialties: Students' experiences and recommendations. Family medicine. 

2008;40(6):400. 

76. Glazer GM, Ruiz-Wibbelsmann JA. Decades of perceived mediocrity: prestige and 

radiology. Radiology. 2011;260(2):311-316. 

77. Davis G, Allison R. Increasing representation, maintaining hierarchy: An assessment of 

gender and medical specialization. SOCIAL THOUGHT & RESEARCH: A Continuation 

of the Mid-American Review of Sociology. 2013:17-45. 

78. Kane L. Medscape Physician Compensation Report 2018. Medscape. 2018. Accessed 

May 8, 2019. 

79. Bandura A. Self-efficacy: Toward a Unifying Theory of Behavioral Change. 

Psychological Review. 1977;84(2):191-215. 

80. Wendel TM, Godellas CV, Prinz RA. Are there gender differences in choosing a surgical 

career? Surgery. 2003;134(4):591-596. 

81. Sanfey HA, Saalwachter-Schulman AR, Nyhof-Young JM, Eidelson B, Mann BD. 

Influences on medical student career choice: Gender or generation? Archives of Surgery. 

2006;141(11):1086-1094. 

82. Lambert EM, Holmboe ES. The Relationship between Specialty Choice and Gender of 

U.S. Medical Students, 1990–2003. Academic Medicine. 2005;80(9):797-802. 

83. Diderichsen S, Johansson EE, Verdonk P, Lagro-Janssen T, Hamberg K. Few gender 

differences in specialty preferences and motivational factors: a cross-sectional Swedish 

study on last-year medical students. BMC Medical Education. 2013;13(1):39. 

84. Wright AL, Schwindt LA, Bassford TL, et al. Gender differences in academic 

advancement: patterns, causes, and potential solutions in one US College of Medicine. 

Academic Medicine. 2003;78(5):500-508. 

85. Jagsi R, Griffith KA, Stewart A, Sambuco D, DeCastro R, Ubel PA. Gender differences 

in the salaries of physician researchers. Jama. 2012;307(22):2410-2417. 

86. Hauer KE, Durning SJ, Kernan WN, et al. Factors associated with medical students' 

career choices regarding internal medicine. Jama. 2008;300(10):1154-1164. 

87. Stratton TD, McLaughlin MA, Witte FM, Fosson SE, Nora LM. Does students' exposure 

to gender discrimination and sexual harassment in medical school affect specialty choice 

and residency program selection? Academic Medicine. 2005;80(4):400-408. 

88. Peterson WJ, Hopson LR, Khandelwal S, et al. Impact of Doximity Residency Rankings 

on Emergency Medicine Applicant Rank Lists. Western Journal of Emergency Medicine. 

2016;0(0). 

89. Stephenson-Famy A, Houmard BS, Oberoi S, Manyak A, Chiang S, Kim S. Use of the 

Interview in Resident Candidate Selection: A Review of the Literature. Journal of 

Graduate Medical Education. 2015. 

90. Burkhardt JC. What Can We Learn From Resident Selection Interviews? Journal of 

Graduate Medical Education. 2015;7(4):673-675. 

91. Edje L, Miller C, Kiefer J, Oram D. Using Skype as an alternative for residency selection 

interviews. Journal of graduate medical education. 2013;5(3):503-505. 



130 

 

92. Kerfoot BP, Asher KP, McCullough DL. Financial and educational costs of the residency 

interview process for urology applicants. Urology. 2008;71(6):990-994. 

93. Stringer SP, Cassisi NJ, Slattery WH. Otolaryngology residency selection process: 

medical student perspective. Archives of Otolaryngology–Head & Neck Surgery. 

1992;118(4):365-366. 

94. Association of American Colleges. Electronic Residency Application Service. 2015; 

https://www.aamc.org/services/eras/, 2016. 

95. Silverberg M, Weizberg M, Murano T, Smith JL, Burkhardt JC, Santen SA. What is the 

prevalence and success of remediation of Emergency Medicine residents? Western 

Journal of Emergency Medicine. 2015;0(0). 

96. O'Neill LD, Wallstedt B, Eika B, Hartvigsen J. Factors associated with dropout in 

medical education: a literature review. Med Educ. 2011;45(5):440-454. 

97. Allen D. The Locus of Preparation and Privilege: College Choice and Social 

Reproduction [Doctoral]. Chicago, IL: Higher Education, Loyola University Chicago; 

2012. 

98. Din KA. Asian Pacific Islander Americans and Affirmative Negative Action. The 

Vermont Connection. 2015;33(1):4. 

99. Staats CA, K.; Wright, R.A.; Jackson, V.W. State of the Science: Implicit Bias Review. 

Kirwan Institute;2016. 

100. Grewal D, Ku MC, Girod SC, Valantine H. How to Recognize and Address Unconscious 

Bias. In: Roberts LW, ed. The Academic Medicine Handbook: A Guide to Achievement 

and Fulfillment for Academic Faculty. New York, NY: Springer New York; 2013:405-

412. 

101. Bertrand M, Mullainathan S. Are Emily and Greg More Employable than Lakisha and 

Jamal? A Field Experiment on Labor Market Discrimination. The American Economic 

Review. 2004;94(4):991-1013. 

102. Bendick M, Nunes AP. Developing the Research Basis for Controlling Bias in Hiring. 

Journal of Social Issues. 2012;68(2):238-262. 

103. Burkhardt JC, Stansfield RB, Vohra T, Losman E, Turner-Lawrence D, Hopson LR. 

Prognostic Value of the MULTIPLE MINI-INTERVIEW for Emergency Medicine 

Residency Performance. The Journal of emergency medicine. 2015;In Press. 

104. Karen D. Toward a Political-Organizational Model of Gatekeeping: The Case of Elite 

Colleges. Sociology of Education. 1990;63(4):227-240. 

105. Alon S. The Evolution of Class Inequality in Higher Education: Competition, Exclusion, 

and Adaptation. American Sociological Review. 2009;74(5):731-755. 

106. Rivera L. Ivies, extracurriculars, and exclusion: Elite employers' use of educational 

credentials. Research in Social Stratification and Mobility. 2011;29:71-90. 

107. Edwards JC, Elam CL, Wagoner NE. An admission model for medical schools. Academic 

medicine : journal of the Association of American Medical Colleges. 2001;76(12):1207-

1212. 

108. Axelson RD, Kreiter CD. Rater and occasion impacts on the reliability of pre-admission 

assessments. Med Educ. 2009;43(12):1198-1202. 

109. Edwards JC, Johnson EK, Molidor JB. The interview in the admission process. Academic 

medicine : journal of the Association of American Medical Colleges. 1990;65(3):167-

177. 

https://www.aamc.org/services/eras/


131 

 

110. Razack S, Hodges B, Steinert Y, Maguire M. Seeking inclusion in an exclusive process: 

discourses of medical school student selection. Med Educ. 2015;49(1):36-47. 

111. Association of American Colleges. Medical School Admission Requirments. 2015; 

https://www.aamc.org/students/applying/requirements/msar/. Accessed July, 2015. 

112. Raferty AE, Hout M. Maximally Maintained Inequality: Expansion, Reform, and 

Opportunity in Irish Education. Sociology of Education. 1993;66(1):41-62. 

113. Berner ES, Brooks CM, Erdmann JB. Use of the USMLE to select residents. Academic 

Medicine. 1993;68(10):753-759. 

114. Swanson DB, Sawhill A, Holtzman KZ, et al. Relationship Between Performance on Part 

I of the American Board of Orthopaedic Surgery Certifying Examination and Scores on 

USMLE Steps 1 and 2. Academic Medicine. 2009;84(10):S21-S24. 

115. Thundiyil JG, Modica RF, Silvestri S, Papa L. Do United States Medical Licensing 

Examination (USMLE) Scores Predict In-Training Test Performance for Emergency 

Medicine Residents? The Journal of emergency medicine. 2010;38(1):65-69. 

116. Rifkin WD, Rifkin A. Correlation between housestaff performance on the United States 

Medical Licensing Examination and standardized patient encounters. Mt Sinai J Med. 

2005;72(1):47-49. 

117. Ruddy MP, Eubanks JEJ, Farrell MEI. More About the Role of USMLE Step 1 Scores in 

Resident Selection. Academic Medicine. 2016;91(11):1468-1469. 

118. Association of American Colleges. Request AAMC Data. AAMC Data 2018; 

https://www.aamc.org/data/479586/requestaamcdata.html, 2014-2019. 

119. Stata 12 [computer program]. College Station, TX2011. 

120. U.S. Department of Health and Human Services. The Physician Workforce: Projections 

and Research into Current Issues Affecting Supply and Demand. U.S. Department of 

Health and Human Services;2008. 

121. Petterson SM, Liaw WR, Phillips RL, Rabin DL, Meyers DS, Bazemore AW. Projecting 

US primary care physician workforce needs: 2010-2025. The Annals of Family Medicine. 

2012;10(6):503-509. 

122. Professions HRaSABoH. Projecting the Supply and Demand for Primary Care 

Practitioners Through 2020. Health Resources and Services Adminstration: Bureau of 

Health Professions;2013. 

123. Thompson WA, Denk JP. Promoting Diversity in the Medical School Pipeline: A 

National Overview. Academic Medicine. 1999;74(4):312-314. 

124. U.S. Census Bureau. 2000 Census Atlas, Glossary. U.S. Census Bureau;2000. 

125. Association of American Colleges. Underrepresented in Medicine Definition. 2015; 

https://www.aamc.org/initiatives/urm/. Accessed November, 2015. 

126. Walker KO, Moreno G, Grumbach K. The association among specialty, race, ethnicity, 

and practice location among California physicians in diverse specialties. Journal of the 

National Medical Association. 2012;104(1-2):46-52. 

127. DeVille K. Affirmative Action and medical education. American Journal of Public 

Health. 1999;89(8):1256-1261. 

128. The Rationale for Diversity in the Health Professions: A Review of the Evidence. US 

Department of Health and Human Services;2006. 

129. Piette JD, Heisler M, Krein S, Kerr EA. The role of patient-physician trust in moderating 

medication nonadherence due to cost pressures. Archives of internal medicine. 

2005;165(15):1749-1755. 

https://www.aamc.org/students/applying/requirements/msar/
https://www.aamc.org/data/479586/requestaamcdata.html
https://www.aamc.org/initiatives/urm/


132 

 

130. Parchman ML, Burge SK. The patient-physician relationship, primary care attributes, and 

preventive services. FAMILY MEDICINE-KANSAS CITY-. 2004;36(1):22-27. 

131. Greenwood BN, Carnahan S, Huang L. Patient–physician gender concordance and 

increased mortality among female heart attack patients. Proceedings of the National 

Academy of Sciences. 2018:201800097. 

132. Boyd JS, Clyne B, Reinert SE, Zink BJ. Emergency medicine career choice: a profile of 

factors and influences from the Association of American Medical Colleges (AAMC) 

graduation questionnaires. Academic Emergency Medicine. 2009;16(6):544-549. 

133. Boatright D, Simon J, Jarou Z, et al. 167 Factors Important to Underrepresented Minority 

Applicants When Selecting an Emergency Medicine Program. Annals of Emergency 

Medicine. 2015;66(4):S59-S60. 

134. Association of American Medical Colleges. Participating Medical Schools and 

Deadlines. Applying to Medical School 2018; https://students-

residents.aamc.org/applying-medical-school/article/participating-medical-schools-

deadlines/. Accessed September, 2018. 

135. Simon HA. Theories of Bounded Rationality. In: McGuire CB, Radner R, eds. Decision 

and Organization. Vol 1: North-Holland Publishing Company; 1972:161-176. 

136. Schilirò D. Economic Decisions and Simon’s Notion of Bounded Rationality. Vol 

112018. 

137. Rodriguez A, Furquim F, DesJardins SL. Categorical and Limited Dependent Variable 

Modeling in Higher Education. Higher Education: Handbook of Theory and Research: 

Springer; 2018:295-370. 

138. Jann B. Plotting regression coefficients and other estimates. Stata Journal. 

2014;14(4):708-737. 

139. Zun LS. 1st-and 2nd-year medical student exposure to emergency medicine. Teaching 

and learning in medicine. 2002;14(3):164-167. 

140. Wald DA, Manthey DE, Kruus L, Tripp M, Barrett J, Amoroso B. The state of the 

clerkship: a survey of emergency medicine clerkship directors. Academic Emergency 

Medicine. 2007;14(7):629-634. 

141. Rosenblatt RA, Andrilla CHA. The impact of US medical students' debt on their choice 

of primary care careers: an analysis of data from the 2002 medical school graduation 

questionnaire. Academic Medicine. 2005;80(9):815-819. 

142. Kahn MJ, Markert RJ, Lopez FA, Specter S, Randall H, Krane NK. Is medical student 

choice of a primary care residency influenced by debt? Medscape General Medicine. 

2006;8(4):18. 

143. Youngclaus JJ, Fresne J, Bunton SA. An Updated Look at Attendance Cost and Medical 

Student Debt at US Medical Schools. 2017;17(1). 

144. Burkhardt J, DesJardins, S., Gruppen, L. Diversity in Emergency Medicine: Are We 

Supporting a Career Interest in Emergency Medicine for Everyone? Annals of Emergency 

Medicine. 2019;(In Press). 

145. Clark BR. The" cooling-out" function in higher education. American journal of 

Sociology. 1960;65(6):569-576. 

146. Clark BR. The “cooling out” function revisited. New directions for community colleges. 

1980;1980(32):15-31. 

147. Tinto V. Dropout from higher education: A theoretical synthesis of recent research. 

Review of educational research. 1975;45(1):89-125. 

https://students-residents.aamc.org/applying-medical-school/article/participating-medical-schools-deadlines/
https://students-residents.aamc.org/applying-medical-school/article/participating-medical-schools-deadlines/
https://students-residents.aamc.org/applying-medical-school/article/participating-medical-schools-deadlines/


133 

 

148. Carnevale AP, Strohl J. Separate & Unequal How Higher Education Reinforces the 

Intergenerational Reproduction of White Racial Privilege. 2013. 

149. Bean JP. Conceptual models of student attrition: How theory can help the institutional 

researcher. New directions for institutional research. 1982;1982(36):17-33. 

150. Bean JP. The application of a model of turnover in work organizations to the student 

attrition process. The review of higher education. 1983;6(2):129-148. 

151. Eaton SB, Bean JP. An approach/avoidance behavioral model of college student attrition. 

Research in higher education. 1995;36(6):617-645. 

152. Bean JP. Student attrition, intentions, and confidence: Interaction effects in a path model. 

Research in Higher Education. 1982;17(4):291-320. 

153. Metzner BS, Bean JP. The estimation of a conceptual model of nontraditional 

undergraduate student attrition. Research in higher education. 1987;27(1):15-38. 

154. Bean JP. Dropouts and turnover: The synthesis and test of a causal model of student 

attrition. Research in higher education. 1980;12(2):155-187. 

155. National Resident Matching Program. Results and Data: 2016 Main Residency Match. 

Washington, DC.: National Resident Matching Program;2016. 

156. Malhi GS, Parker G, Parker K, et al. Attitudes toward psychiatry among students entering 

medical school. Acta Psychiatrica Scandinavica. 2003;107(6):424-429. 

157. Kozar RA, Anderson KD, Escobar-Chaves SL, Thiel MA, Brundage SI. Preclinical 

students: who are surgeons?1. Journal of Surgical Research. 2004;119(2):113-116. 

158. Newton DA, Grayson MS. Trends in Career Choice by US Medical School Graduates. 

JAMA. 2003;290(9):1179-1182. 

159. Kassebaum DG, Szenas PL. Medical students' career indecision and specialty rejection: 

roads not taken. Academic medicine: journal of the Association of American Medical 

Colleges. 1995;70(10):937-943. 

160. Kassebaum DG, Szenas PL, Schuchert MK. Determinants of the generalist career 

intentions of 1995 graduating medical students. Academic medicine: journal of the 

Association of American Medical Colleges. 1996;71(2):198-209. 

161. Carline JD, Greer T. Comparing physicians' specialty interests upon entering medical 

school with their eventual practice specialties. Academic medicine: journal of the 

Association of American Medical Colleges. 1991;66(1):44-46. 

162. Scott I, Gowans M, Wright B, Brenneis F. Stability of Medical Student Career Interest: A 

Prospective Study. Academic Medicine. 2012;87(9):1260-1267. 

163. Borges NJ, Navarro AMG, A.: Hoban, J.D. How, When, and Why Do Physicians Choose 

Careers in Academic Medicine? A Literature Review. Academic Medicine. 

2010;85(4):680-686. 

164. Scott I, Gowans MC, Wright B, Brenneis F. Why medical students switch careers: 

changing course during the preclinical years of medical school. Canadian Family 

Physician. 2007;53(1):94-95. 

165. Scott IM, Wright BJ, Brenneis FR, Gowans MC. Whether or wither some specialties: a 

survey of Canadian medical student career interest. BMC Medical Education. 

2009;9(1):57. 

166. Tekian A, Roberts T, Batty HP, Cook DA, Norcini J. Preparing leaders in health 

professions education. Med Teach. 2014;36(3):269-271. 



134 

 

167. Gruppen LD, Burkhardt JC, Fitzgerald JT, et al. Competency‐based education: 

programme design and challenges to implementation. Medical Education. 

2016;50(5):532-539. 

168. Fitzgerald JT, Burkhardt JC, Kasten SJ, et al. Assessment challenges in competency-

based education: A case study in health professions education. Medical teacher. 

2016;38(5):482-490. 

169. Simpson D, Fincher RM, Hafler JP, et al. Advancing educators and education by defining 

the components and evidence associated with educational scholarship. Med Educ. 

2007;41(10):1002-1009. 

170. Simpson D, Fincher RME, Hafler JP, et al. Advancing educators and education by 

defining the components and evidence associated with educational scholarship. Medical 

education. 2007;41(10):1002-1009. 

171. Shinkai K, Chen CA, Schwartz BS, Loeser H, Ashe C, Irby DM. Rethinking the Educator 

Portfolio: An Innovative Criteria-Based Model. Academic Medicine. 2018;93(7):1024-

1028. 

172. Simpson D, Hafler J, Brown D, Wilkerson L. Documentation systems for educators 

seeking academic promotion in US medical schools. Academic Medicine. 

2004;79(8):783-790. 

173. Rees CE, Monrouxe LV. Theory in medical education research: how do we get there? 

Medical education. 2010;44(4):334-339. 

174. Regehr G. Trends in medical education research. Academic Medicine. 2004;79(10):939-

947. 

175. Bunniss S, Kelly DR. Research paradigms in medical education research. Medical 

education. 2010;44(4):358-366. 

176. Falagas ME, Zarkali A, Karageorgopoulos DE, Bardakas V, Mavros MN. The impact of 

article length on the number of future citations: a bibliometric analysis of general 

medicine journals. PLoS One. 2013;8(2):e49476. 

177. Fairbairn H, Holbrook A, Bourke S, Preston G, Cantwell R, Scevak J. A profile of 

education journals. Paper presented at: AARE 2008 international educational research 

conference2009. 

178. Worley P, Prideaux D, Strasser R, Magarey A, March R. Empirical evidence for 

symbiotic medical education: a comparative analysis of community and tertiary‐based 

programmes. Medical education. 2006;40(2):109-116. 

179. Briz-Ponce L, García-Peñalvo FJ. An empirical assessment of a technology acceptance 

model for apps in medical education. Journal of medical systems. 2015;39(11):176. 

180. Prince KJ, Van Mameren H, Hylkema N, Drukker J, Scherpbier AJ, Van Der Vleuten CP. 

Does problem‐based learning lead to deficiencies in basic science knowledge? An 

empirical case on anatomy. Medical education. 2003;37(1):15-21. 

181. Hojat M, Mangione S, Nasca TJ, et al. An empirical study of decline in empathy in 

medical school. Medical education. 2004;38(9):934-941. 

182. Roter DL, Hall JA. Physician gender and patient-centered communication: a critical 

review of empirical research. Annu Rev Public Health. 2004;25:497-519. 

183. Gonnella JS, Erdmann JB, Hojat M. An empirical study of the predictive validity of 

number grades in medical school using 3 decades of longitudinal data: implications for a 

grading system. Medical Education. 2004;38(4):425-434. 



135 

 

184. Wildhagen T. Capitalizing on culture: How cultural capital shapes educational 

experiences and outcomes. Sociology Compass. 2010;4(7):519-531. 

185. Rivera L. Diversity within Reach: Recruitment versus Hiring in Elite Firms. Annals of the 

American Academy of Political Social Science. 2012;639(71):71-90. 

186. Rivera L. Hiring as Cultural Matching: The Case of Elite Professional Service Firms. 

American Sociological Review. 2012;77(6):999-1022. 

187. Cole ER, Yip T. Using outgroup comfort to predict Black students' college experiences. 

Cultural Diversity and Ethnic Minority Psychology. 2008;14(1):57. 

188. Cole ER, Jacob Arriola KR. Black students on White campuses: Toward a two-

dimensional model of Black acculturation. Journal of Black Psychology. 2007;33(4):379-

403. 

189. McDonald SD, Vrana SR. Interracial social comfort and its relationship to adjustment to 

college. The Journal of Negro Education. 2007:130-140. 

190. Cooke M, Irby DM, Sullivan W, Ludmerer KM. American medical education 100 years 

after the Flexner report. New England journal of medicine. 2006;355(13):1339-1344. 

191. Beck AH. The Flexner report and the standardization of American medical education. 

Jama. 2004;291(17):2139-2140. 

192. Garmel GM. Mentoring medical students in academic emergency medicine. Academic 

Emergency Medicine. 2004;11(12):1351-1357. 

193. Densen P. Challenges and opportunities facing medical education. Transactions of the 

American Clinical and Climatological Association. 2011;122:48. 

194. Baum KD, Axtell S. Trends in North American medical education. The Keio journal of 

medicine. 2005;54(1):22-28. 

195. Albanese MA, Dast LC. Problem-based learning. An introduction to medical teaching: 

Springer; 2014:57-68. 

196. Carraccio C, Wolfsthal SD, Englander R, Ferentz K, Martin C. Shifting paradigms: from 

Flexner to competencies. Academic medicine. 2002;77(5):361-367. 

197. Oster A, Bindman AB. Emergency department visits for ambulatory care sensitive 

conditions: insights into preventable hospitalizations. Medical care. 2003;41(2):198-207. 

198. Hirshon JM, Morris DM. Emergency medicine and the health of the public: the critical 

role of emergency departments in US public health. Emergency Medicine Clinics. 

2006;24(4):815-819. 

199. Morganti KG, Bauhoff S, Blanchard JC, et al. The evolving role of emergency 

departments in the United States. Rand health quarterly. 2013;3(2). 

200. Daly S, Campbell DA, Cameron PA. Short‐stay units and observation medicine: a 

systematic review. Medical Journal of Australia. 2003;178(11):559-563. 

201. Counselman FL, Sanders A, Slovis CM, Danzl D, Binder LS, Perina DG. The status of 

bedside ultrasonography training in emergency medicine residency programs. Academic 

emergency medicine. 2003;10(1):37-42. 

202. Brunswick JE, Ilkhanipour K, Seaberg DC, McGill L. Radiographic interpretation in the 

emergency department. The American journal of emergency medicine. 1996;14(4):346-

348. 

203. Safari S, Baratloo A, Negida AS, Taheri MS, Hashemi B, Selkisari SH. Comparing the 

interpretation of traumatic chest x-ray by emergency medicine specialists and 

radiologists. Archives of trauma research. 2014;3(4). 



136 

 

204. Sharma R, Fleischut P, Barchi D. Telemedicine and its transformation of emergency care: 

a case study of one of the largest US integrated healthcare delivery systems. International 

journal of emergency medicine. 2017;10(1):21. 

205. Cadogan M, Thoma B, Chan TM, Lin M. Free Open Access Meducation (FOAM): the 

rise of emergency medicine and critical care blogs and podcasts (2002–2013). Emergency 

medicine journal : EMJ. 2014;31(e1):e76-e77. 

206. Fromm JR, Gibbs LR, McCallum W, et al. Critical care in the emergency department: A 

time-based study. Critical care medicine. 1993;21(7):970-976. 

207. Stull M, Hopson L, Bassin B, et al. The Impact of an Emergency Department-Based 

Critical Care Unit on the Procedural Training Experience for Residents. Western Journal 

of Emergency Medicine: Integrating Emergency Care with Population Health. 

2016;17(4.1). 

208. Haas N, Adan A, Joseph J, et al. 382 Utilization of an Emergency Department-Based 

Intensive Care Unit Peaks Near Emergency Department Shift Turnover Times. Annals of 

Emergency Medicine. 2018;72(4):S150. 

209. Du J, Gunnerson KJ, Hyzy RC. Effect Of An Emergency Department Intensive Care Unit 

On Medical Intensive Care Unit Admissions. A25. CRITICAL CARE: HOW TO GET IT 

DONE IN THE ICU-TOOLS AND TRICKS OF IMPLEMENTATION IN CRITICAL 

CARE: American Thoracic Society; 2017:A1154-A1154. 

210. Dorn EM. Anyone, Anything, Anytime: A History of Emergency Medicine| Zink BJ. 

American College of Emergency Physicians, 2018, 322 pages; $120, ISBN-13: 978-0-

1560537106, ISBN-10: 1560537108. Elsevier; 2019. 

211. Kaji A, Koenig KL, Bey T. Surge capacity for healthcare systems: a conceptual 

framework. Academic Emergency Medicine. 2006;13(11):1157-1159. 

212. Jayaprakash N, O’Sullivan R, Bey T, Ahmed SS, Lotfipour S. Crowding and delivery of 

healthcare in emergency departments: the European perspective. Western Journal of 

Emergency Medicine. 2009;10(4):233. 

213. Stone A, Rogers D, Kruckenberg S, Lieser A. Impact of the mental healthcare delivery 

system on California emergency departments. Western Journal of Emergency Medicine. 

2012;13(1):51. 

214. Pesik N, Keim ME, Iserson KV. Terrorism and the ethics of emergency medical care. 

Annals of emergency medicine. 2001;37(6):642-646. 

215. Cetta MG, Asplin BR, Fields WW, Yeh CS. Emergency medicine and the debate over the 

uninsured: a report from the task force on health care and the uninsured. Annals of 

emergency medicine. 2000;36(3):243-246. 

216. Nakayama DK, Hendren III WH. The 1951 Harvard student uprising against the intern 

match. Surgery. 2017;161(6):1728-1734. 

217. Agarwal N. An empirical model of the medical match. American Economic Review. 

2015;105(7):1939-1978. 

218. Sullivan GM. Repairing the residency application process. Journal of Graduate Medical 

Education. 2016;8(3):306-306. 

219. Alexander KM, Burchette JE, Cluck D, Smithgall S. Observations from the Phase II 

match: Impact on student residency candidates. American journal of pharmaceutical 

education. 2016;80(8). 

220. Chang CD. Match 2017: blindsided or fumbled? Otolaryngology–Head and Neck 

Surgery. 2018;158(4):594-597. 



137 

 

221. Rivero S, Ippolito J, Martinez M, Beebe K, Benevenia J, Berberian W. Analysis of 

unmatched orthopaedic residency applicants: Options after the match. Journal of 

graduate medical education. 2016;8(1):91-95. 

222. Blackshaw AM, Watson SC, Bush JS. The cost and burden of the residency match in 

emergency medicine. Western Journal of Emergency Medicine. 2017;18(1):169. 

223. Rozenshtein A, Gilet AG, Griffith B, Kamran A, Wiggins III EF, Anderson JC. 

Radiology Residency Match: The Cost of Being in the Dark. Academic Radiology. 

2018;25(11):1491-1496. 

224. Agarwal N, Choi PA, Okonkwo DO, Barrow DL, Friedlander RM. Financial burden 

associated with the residency match in neurological surgery. Journal of neurosurgery. 

2017;126(1):184-190. 

225. Egro FM, Smith BT, Nguyen VT. Systematic Review of the Cost of Applying to 

Integrated Plastic Surgery Residency. Plastic and reconstructive surgery. 

2018;142(5):820e-821e. 

226. Brummond A, Sefcik S, Halvorsen AJ, et al. Resident recruitment costs: a national 

survey of internal medicine program directors. The American journal of medicine. 

2013;126(7):646-653. 

 

 

 


