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ABSTRACT 

KRISTA SWANSON WIETERS 
PREDICTING PRIMARY CARE SPECIALTY CHOICE FROM 
MEDICAL SCHOOL APPLICATIONS 
Under the direction of Olivia M. Boggs, Ed.D. 

A projected shortage in the number of physicians available to serve American 

communities has been documented by a variety of medical, demographic, and policy 

studies. The problem appears to be particularly critical in underserved communities 

needing primary care physicians. Some medical schools have particular missions to 

produce primary care physicians and the admissions committee members at these schools 

find it difficult to determine who will be more likely to practice primary care medicine. 

This study was conducted to identify possible demographic and undergraduate academic 

background predictors of specialty choice among 250 students (five cohorts who 

graduated between 2002 and 2006) at one private medical school in the southeastern 

United States. 

This researcher chose twelve entries on the American Medical College 

Application Service applications as the independent variables. The dependent variable 

was the medical specialty choice as identified by the 2009 report from the American 

Medical Association Physician Masterfile. Logistic regression was used to test four 

research hypotheses. The medical specialty choice was categorized as primary care or 

not, family practice or not, internal medicine or not, and pediatrics practice or not. 

xiii 



Forty-two percent of the graduates studied were practicing primary care medicine 

at least three years after graduation from medical school. The researcher found that there 

were statistically significant predictors for each of the primary care specialties studied. 

Students with a later graduation year were more likely to choose primary care or internal 

medicine, the students with a male guardian who had a lower educational level were 

more likely to choose family practice, and the female students were more likely to choose 

pediatrics practice. Among medical schools with missions to produce primary care 

physicians, admissions committee members may use this study's findings along with 

previous research when they try to choose students who are more likely to enter primary 

care practice. Further qualitative study on the student's admissions interview and 

personal statement is needed to find other possible predictors of primary care practice 

that could be identified before acceptance to medical school. 
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CHAPTER 1 

INTRODUCTION 

A projected shortage in the number of physicians available to serve American 

communities has been documented by a variety of medical, demographic, and policy 

studies (Association of American Medical Colleges [AAMC], 2008; Colwill, Cultice, & 

Kruse, 2008; Staiger, Auerbach, & Buerhaus, 2009; Steinbrook, 2009). The problem 

appears to be particularly critical in underserved communities needing primary care 

physicians. Educational leaders can use the admissions process as one way to increase the 

number of medical students who are likely to choose a primary care specialty after 

graduation. However, members of admissions committees find it difficult to predict who 

will enter primary care medicine. Many researchers have studied how student 

characteristics are related to specialty choice but few have used multivariate analysis with 

an outcome variable of actual practice choice (at least three years after graduation from 

medical school) rather than residency choice (Bunker & Shadholt, 2009; Lawson, Hoban, 

& Mazmanian, 2004; Lischke, 2000; Rabinowitz, 1999; Senf, Campos-Outcalt, & Kutob, 

2005). Furthermore not many researchers have analyzed the primary care specialties 

separately, and no one has analyzed the medical school admissions data in the target site 

of this study. The purpose of the study is to identify significant demographic or academic 

background factors that are associated with a choice of primary care medical practice. 

Knowledge about student characteristics that are predictive of primary care choice may 

1 
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be used to adapt the admissions process to accept more students who are likely to enter 

primary care practice. 

The research will use a non-experimental retrospective cohort design analyzing 

data from a sample of 250 graduates who were enrolled in one medical school in a 

southeastern state. The sample represents all graduates from this medical school during 

the years 2002-2006. This study will analyze the relationship between demographic and 

academic characteristics of medical school applicants and their specialty choice at least 

three years after graduation from medical school. The independent variables are selected 

entries found on the American Medical College Application Service (AMCAS) 

applications. The dependent variable is the medical specialty choice as identified in the 

target medical school's alumni office database (which is taken from the American 

Medical Association Physician Masterfile). Logistic regression will be used to test four 

research hypotheses. 

Physician Shortage in the United States 

In March 2010, the United States Congress passed two federal statutes related to 

the American health system. President Barack Obama signed into law the Patient 

Protection and Affordable Care Act (PL 111-148) and the (PL 111-152). These acts 

emphasize the prevention of diseases and expand health insurance coverage to more 

Americans. In this context, the question of whether there will be enough primary care 

physicians, in the right locations, to serve the needs of the public takes on a greater 

exigency (AAMC, 2010a; The Robert Graham Center, 2009). 
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The Association of American Medical Colleges (2008) reports that by 2025, the 

United States is projected to face a shortage of 124,000-159,000 physicians. Unless 

actions are taken to counteract the shortage, the Patient Protection and Affordable Care 

Act (2010) will add to this projected dearth. This physician shortfall will affect health 

care quality, access, and costs, particularly for America's underserved populations which 

include about 30 million Americans who are in a federally designated health professional 

shortage area (HPSA) (AAMC, 2008). A map of the health professional shortage areas in 

the United States can be viewed in Appendix A along with permission to use the map in 

Appendix B. One main cause of this shortage is the increasing and aging U.S. population. 

The U.S. Census Bureau predicts that the population will increase by 50 million people 

between 2006 and 2025 and the number of people over the age of 65 will double by 2030 

(AAMC, 2006). Poor urban and rural areas are more vulnerable to this proposed 

physician shortage because there are less financial incentives for physicians to practice in 

these areas (AAMC, 2008). 

The Importance of Primary Care Physicians 

Known for their emphasis on disease prevention and cost containment, primary 

care physicians are key players in the United States' Patient Protection and Affordable 

Care Act (2010). In an effort to control costs while expanding care to the under and 

uninsured, legislators are once again extolling the value of primary care physicians. 

Physicians who specialize in family medicine, internal medicine and pediatric medicine 

are receiving more attention because they focus on preventing illness, maintaining health, 

managing a person's total care and serving as an entry point and guide into the complex 
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health care system (Freeman, 2007). Working in the context of the patient's family and 

community, primary care physicians develop a long-term relationship with patients, 

address most of their health care needs, and direct them to specialists and tests when 

necessary (Freeman, 2007). 

In a press statement, the president of the Association of American Medical 

Colleges, Darrell Kirch, M.D., emphasizes the importance of primary care medicine 

(AAMC, 2010a). Dr. Kirch expresses his pleasure with the increases of students entering 

primary care residencies from 2009 to 2010. He says that these increases were "welcome 

steps in the right direction for improving our health care system and our nation's health" 

(AAMC, 2010a, |2), In addition, he says that almost fifty percent of U.S. medical 

schools have or were considering "programs or policies to encourage interest in primary 

care" (AAMC, 2010a, |3) . He concludes his press statement with his support of primary 

care medicine, saying "a strong primary care system is an essential part of good 

medicine" (AAMC, 2010a, |3). 

The American Academy for Family Physicians (2010b) affirms the primary care 

provisions in the Patient Protection and Affordable Care Act (2010). These primary care 

provisions include: 

A ten percent bonus payment for primary care services for five years, starting in 
2011; a two-year experiment starting in 2013 that will assure Medicaid reimburses 
primary care physicians at least as much as Medicare does for primary care services, 
including immunization; support of medical practice models that could augment 
payment for primary care; expansion of the patient-centered medical home; improved 
funding for the National Health Service Corps and the nation's community health 
centers; and investment in the primary care physician workforce through 
reauthorization of Section 747 of Title VII of the Public Health Service Act, the only 
federal program that provides money to academic departments of family medicine 
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and family medicine residency programs to increase the education of family 
physicians. (American Academy for Family Physicians, 2010b, f2) 

Similarly, the American Academy of Family Physicians states that these provisions will 

help with the shortage of U.S. primary care physicians. They state that the percentage of 

U.S. primary care physicians is low and continues to decline (American Academy of 

Family Physicians, 2010b). 

In addition to physicians, physician assistants and nurse practitioners are 

contributing to the primary health care needs of Americans. In 2004, there were 

approximately 50,100 physician assistants in the United States and about 22,000 of them 

practiced in primary care (The Robert Graham Center, 2008). There were approximately 

115,000 nurse practitioners in 2004 and about 92,000 practiced in primary care. The 

numbers of these professionals are growing and they are an important part of the primary 

care team (The Robert Graham Center, 2008). 

A strong primary care system leads to a healthier community, state and nation. 

Several studies have shown correlations between the overall health of a community or 

nation and the rate of primary care physicians in the community or nation (Macinko, 

Starfield, & Shi, 2007; Starfield, 1991; Starfield, Shi, & Macinko, 2005). Shi, Starfield, 

Kennedy, and Kawachi (1999) found that a greater supply of specialists has no 

association with health indicators. In fact, the only factor that surpasses the influence of 

the rate of primary care physicians in an area is the socio-economic status of that 

community (Shi et al., 1999). 

On a global scale, researchers found that a higher level of health in a country can 

be achieved when the health care dollars are focused on a primary health care model 
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(World Health Organization, 2008). Researchers at the World Health Organization 

chastise the health care model that concentrates on "disease, high technology, and 

specialist care" and say that the results of a sickness-based model are "unnecessary tests 

and procedures, more frequent and longer hospital stays, higher overall costs, and the 

exclusion of people who cannot pay" (p. 36). 

Having access to a primary care physician is clearly critical to a community's 

health. This is even more critical in rural and underserved areas where often the only 

doctor is a primary care physician and often there is not a hospital in the community. In 

fact, the United States relies on primary care doctors to supply most of the medical care 

to rural and underserved populations (Freeman, 2007; Freeman, Ferrer & Greiner, 2007). 

Primary Care Physicians Serving Underserved Populations 

Because of the primary care needs in underserved areas, students who have a 

passion to serve the poor often end up practicing primary care medicine (The Robert 

Graham Center, 2009). The Robert Graham Center's study analyzed over 310,000 

medical student questionnaires (from 1980-2004) and later medical practice types and 

locations. The Robert Graham Center's study (2009) concluded that a student's pre 

matriculation interest in serving the poor is more predictive of practicing primary care 

than a student's stated intentions to practice primary medicine. These findings suggest 

that "schools and residency programs that can foster interest in serving disadvantaged 

populations and create training experiences with them may enhance choice of primary 

care careers" (p. 34). 
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Medical graduates from ethnic minorities and lower economic backgrounds are 

more likely to serve the poor, but medical schools are lagging behind in accepting a 

racially and socioeconomically diverse student body (Association of American Medical 

Colleges, 2008; Chirayath, 2006; Komaromy et al., 1996; Rabinowitz, Diamond, Veloski, 

& Gayle, 2000). The Association of American Medical Colleges (2005) states that 60% 

of medical students come from families in the top 20% of income and only 20% come 

from the bottom 60%. In addition to minorities and those from disadvantaged 

backgrounds being more likely to serve the poor, students with past altruistic behaviors 

are also more likely (Freeman et al., 2007). Most of the physicians needed in rural and 

underserved areas are generalists and thus these areas are the most affected by a 

nationwide primary care physician workforce shortage. 

Employees at the United States Health Resource and Service Administration 

(HRSA) have developed a system of classifying areas that are lacking in primary care 

physicians (United States Department of Health and Human Services, Health Resources 

and Service Administration, 2009). Medically Underserved Areas (MUA) are defined as 

populations designated by HRSA as having: too few primary care providers, high infant 

mortality rates, high poverty rates and/or a large percentage of elderly residents. A 

second term, Health Professional Shortage Areas (HPSAs), is also designated by the 

HRSA and is defined as an area that has a shortage of primary medical care, dental or 

mental health providers. HPSAs may be geographic (a county or service area), 

demographic (low income population) or institutional (comprehensive health center, 
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federally qualified health center or other public facility) (United States Department of 

Health and Human Services, Health Resources and Service Administration, 2009). 

There are many similarities between primary health care in underserved areas and 

rural areas. Many rural areas are poorer and lack adequate numbers of primary care 

physicians who are the backbone of rural health care (National Rural Health Association, 

2010). Of the 2,050 rural counties in the United States, 77% are considered Health 

Professional Shortage Areas. In 2005. there were 55 primary care physicians per 100,000 

persons in rural areas compared with 72 in urban areas. However, on average, people 

living in rural areas are older, sicker, and poorer than their non-rural peers and thus in 

greater need of medical care (National Rural Health Association, 2010). 

Shortage of Primary Care Physicians in the United States 

Despite the importance of primary care physicians to the overall health status of a 

community, especially in rural and underserved areas, the percentage of medical students 

choosing to enter primary care practice is decreasing on national and state levels. In the 

United States, medical schools and residency training programs produce more medical 

specialists than primary care physicians, and have done so for decades (The Robert 

Graham Center, 2009). The popularity of primary care among medical students in the 

United States has been steadily declining for about ten years, and is now at historic lows, 

especially in the area of family medicine, which is the program in which residents are 

most likely to care for underserved populations and least likely to eventually pursue 

fellowships. In 1998,50 % of internal medicine residents decided to practice primary 
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care; while in 2006, about 80 % of internal medicine residents became subspecialists or 

hospitalists (Bodenheimer, 2006). 

The number of graduates from American medical schools who were enrolled in a 

primary care residency went from 28,144 in 1995 to 26,214 in 2005 (Brotherton, Rockey, 

& Etzel, 2005). Meanwhile the U.S. population has increased. The number of graduates 

from American medical schools who are enrolled in family practice residencies went 

from 6,870 in 1995 to 4,848 in 2005 (Brotherton et al., 2005). The imbalance of primary 

care to specialist physicians in the United States contributes to higher health care costs 

and leaves many rural and low-income urban areas without access to primary care 

physicians (The Robert Graham Center, 2009). 

The southeastern United States does not have enough primary care physicians to 

serve high needs communities (AAMC, 2009a). As indicated by the map in Appendix C, 

most of the states in the southeast rank in the lowest fifth in their rate of active primary 

care physicians per 100,000 people (76.25-83.99 active primary care physicians per 

100,000 people). The median for all states in the United States is 89.9 active primary care 

physicians per 100,000 people (AAMC, 2009a). Permission to use the U.S. Map of 

Active Primary Care Physicians can be found in Appendix D. 

While the U.S. population continues to increase, the number of primary care 

residents is remaining stable and the number of primary care residents from U.S. medical 

schools is decreasing (Brotherton et al., 2005). Brotherton and associates found that the 

total number of primary care residents remained the same between 1995 and 2005 

(around 44,000) but the number of primary care residents who graduated from U.S. 
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medical schools has declined (from 28, 144 to 26, 214). Meanwhile during the same time 

frame, the total U.S. population increased by over 34 million people (U.S. Census, 2010). 

Graduate medical education trends suggest that the future primary care workforce will be 

composed of a greater percentage of women, international medical school graduates and 

osteopathic medical school graduates (Brotherton et al., 2005). 

In 2003, graduates of international medical schools constituted 28.3% of all U.S. 

primary care physicians and this percentage has been increasing over the last 30 years. In 

1980 international medical graduates composed only 18.6% of the primary care 

workforce in the U.S., 21.7% in 1990, and 27.5% in 2000 (American Medical 

Association [AMA], 2002). International medical graduates are stepping up to fill the 

primary care residency slots that American medical school graduates have left open, but 

the U.S. medical community has mixed feelings about the high cost of paying for their 

residency training in U.S. hospitals (Lakhan & Laird, 2009). Most of these international 

medical school graduates come from impoverished and underdeveloped countries in 

Africa and Southeast Asia. At least one researcher questions the ethics of the U.S. health 

care system that imports doctors from these countries when these doctors may be more 

needed in their home countries (Starfield & Fryer, 2007). Instead of relying on 

international medical graduates for almost 30% of the primary care residency slots, U.S. 

medical schools could increase its primary care workforce by accepting and graduating 

more primary care physicians (Hagopian, Thompson, Fordyce, Johnson, & Hart, 2004; 

Starfield & Fryer, 2007). 
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For the health of the country, leaders at the American Academy of Family 

Physicians (2010a) recommend that within ten years, 50 percent of the physicians in the 

U.S. should be primary care physicians (Family Medicine, General Pediatrics, and 

General Internal Medicine). To help address this need for more primary care physicians, 

medical school deans and admissions officials "should be encouraged to develop 

admissions policies that identify and recruit those students most likely to pursue careers 

in primary care" (American Academy of Family Physicians, 2010a, Medical School 

Expansion section, 14). 

Implications for Educational Leadership 

In many countries, the geographic distribution and specialty choices of medical 

school graduates are controlled by the government in an effort to ensure the health care 

needs of the country are met (The Robert Graham Center, 2009). In America, physicians 

are free to choose their specialty as long as they are matched with a residency in that 

field. This creates shortages and surpluses in specialty areas. 

To try to address these imbalances and to care for people in rural and underserved 

areas, some medical schools have missions to produce physicians who will go into 

primary care. Helping to establish, promote, and revise the mission and values of an 

organization are critical components of leadership (Northhouse, 2007). Leaders in 

institutions of higher education oversee all aspects of university life, including the 

admissions process. After the students are admitted to the medical school, leaders at these 

medical schools create an environment that promotes the further development of 

physicians who will serve rural and underserved areas. Educational leaders can use the 
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transformational process to increase the number of primary care physicians through their 

influence in the curriculum, faculty composition, and the admissions process. 

Problem Statement 

The proportion of medical students and residents who choose to practice primary 

care medicine is decreasing and shortages are predicted, especially in some geographic 

areas (Brotherton et al., 2005; Jeffe, Andriole, Hageman, & Whelan, 2007; Lakhan & 

Laird, 2009). To address these shortages, there are many medical schools and programs 

within medical schools that are designed to encourage medical students to practice 

primary care medicine after completion of their residency (AAMC, 2007). 

Researchers, educators, and policy makers have suggested a variety of ways to 

deal with these shortages including: changing the medical school curriculum, reforming 

graduate medical education, changing the delivery and financing of health care, and 

adapting the medical school admissions process so that students who are more likely to 

enter primary care are admitted. The Institute of Medicine, the Association of American 

Medical Colleges, the American Medical Association, and the Council on Graduate 

Medical Education, have all recommended adapting the medical school admissions 

process so that students who are more likely to enter primary care are admitted 

(Rabinowitz, 1999). However, the admissions' factors that are associated with later 

primary care practice are not clear and need further study (Lawson, Hoban, & 

Mazmanian, 2004; Senf, Campos-Outcalt, & Kutob, 2003). Therefore, admissions 

professionals have a difficult time knowing which applicants will be more likely to enter 

primary care. 
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Purpose of the Study 

The purpose of this study was to identify significant admission factors that are 

associated with choice of primary care medical practice. Furthermore, the purpose was to 

provide empirical evidence that could assist medical school admissions directors to admit 

students who are more likely to choose primary care practice. 

Research Questions 

The study was guided by the following research questions. 

RQ 1: Will demographic and academic background items on the medical school 

admissions application predict future primary care medical practice? 

RQ 2: Will demographic and academic background items on the medical school 

admissions application predict future family medicine practice? 

RQ 3: Will demographic and academic background items on the medical school 

admissions application predict future internal medicine practice? 

RQ 4: Will demographic and academic background items on the medical school 

admissions application predict future pediatrics practice? 

The study used the following demographic and academic background variables: (a) 

female guardian's occupation, (b) female guardian's highest level of education, (c) male 

guardian's occupation, (d) male guardian's highest level of education, (e) self-identified 

disadvantaged status, (f) graduation from high school in a county that is considered rural, 

(g) undergraduate GPA, (h) total MCAT score, (i) date of medical school application, (j) 

gender, (k) age, and (1) race. 
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Theoretical Framework 

This study was based on the theoretical model of specialty choice developed by 

Bland, Meurer, and Maldonado in 1995. Created from a meta-analysis of the research 

from 1987-1993, Bland and associates (1995a, 1995b) developed the most 

comprehensive theoretical model in the medical education literature (see Figure 1 below 

and permission from the publisher to use this model in Appendix E). Each item in the 

Bland-Meurer Model represents a body of knowledge that suggests some predictive value 

for how and why medical students make a particular specialty choice. This model has an 

accumulated result as one proceeds toward the choice of medical specialty. There are 

three main branches of the model that previous research has shown to be associated with 

specialty choice: medical school characteristics, medical student's perceptions of the 

specialties, and medical student characteristics. Bland and associates describe that 

medical students' socio-economic, academic and geographic background influence their 

values as they enter medical school. The medical school's culture, faculty and curriculum 

may later influence the students' values. Lastly the students' values, needs to satisfy, and 

perception of the specialties combine to create the students' specialty choice. 
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Figure 1. The Bland-Meurer Model. Theoretical framework of the variables that 
determine medical students' choices of specialties. 

Source: Bland, C.J., Meurer, L.N., Maldonado, G. (1995b). Determinants of primary 
care specialty choice: A non-statistical meta-analysis of the literature. Academic 
Medicine, 70, 620-641. 
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This study analyzed portions of the student characteristic branch of the model. 

Bland and his colleagues (1995b) found nine student characteristics that were associated 

with primary care residency choice: (a) gender, (b) age, (c) marital status, (d) ethnic 

background, (e) socioeconomic background, (f) geographic background, (g) academic 

background, (h) personality, and (i) career expectations at matriculation. Since 1993 the 

literature published on the relationships among these variables and primary care choice 

has shown mixed results. In addition, different sets of variables have been shown to 

predict internal medicine, pediatrics and family medicine. 

Many researchers have studied these characteristics but few have used logistic 

regression analysis with an outcome variable of actual practice choice (at least 3 years 

after graduation from medical school) rather than residency choice. Furthermore not 

many researchers have analyzed the primary care specialties separately. In addition, 

leaders from each medical school are encouraged to evaluate their own admissions data 

because each medical school has a unique mission and curriculum (Liaison Committee on 

Medical Education, 2007). Since personality data and valid career expectations at 

matriculation are not available on admissions applications, this study analyzed the 

following parts of the student characteristic branch of Bland-Meurer Model: gender, age, 

race and ethnicity; and the socioeconomic, geographic, and academic background of 

medical students from a medical school in a southeastern state. 

Conceptual Framework 

The conceptual framework (see Figure 2) provides a visual representation of the 

hypothesized relationship among the variables of the study and is based on an admission 
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model by Edwards, Elam and Wagoner (2001). Their model addresses five areas to 

consider in the admissions process: the applicant pool, criteria for admissions, 

admissions committee, selection process, and outcomes. Additionally, the framework was 

influenced by a directive from the Association of American Medical Colleges (2004) that 

encourages medical schools to evaluate admissions' policies and procedures based on 

programmatic missions. 

In the conceptual framework, the applicant goes through the admissions process, is 

selected to become a medical student, chooses his or her residency, pursues an optional 

fellowship and then begins his or her practice. The admissions process can be assessed by 

looking at how the admissions information on each student predicts the eventual specialty 

practice of the student. 



18 

t. i ti'xd. 

/ 

Figure 2. Conceptual framework: A specialty choice assessment of a 
medical school's admissions processes 
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Importance of the Study 

Knowledge about medical school applicant predictive factors may be used to 

adapt the admissions process to identify and accept more students who are likely to enter 

primary care practice. Primary care physician shortages would then be decreased. With 

access to health care treatment and disease prevention, the quality and quantity of life of 

these population groups would be expected to increase. 

Procedures 

The study was conducted using a non-experimental retrospective cohort research 

design by analyzing pre-existing data from admissions applications and specialty practice 

choice. The admissions data was obtained from the Dean of Admissions at the target 

medical school and the researcher entered the admissions data into a database using 

Statistical Package for Social Sciences (SPSS version 18). The specialty practice choice 

of the school's graduates from the years 2002 to 2006 was obtained from the 2009 

American Medical Association's Physician Masterfile and merged with the admissions 

database. 

Twelve independent variables were used to predict specialty choice from the five 

cohorts of medical school graduates. The independent variables were chosen because 

they were included on the AMCAS application and the purpose of this study is to identify 

predictors of specialty choice from admissions data. Admission committee members will 

then be better informed about which applicants are more likely to choose primary care. 

Also, these independent variable were chosen because they were included in the Bland-

Meurer Theory (Bland, Meurer, & Maldonado, 1995b), or they were included in previous 
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research on medical education. See Appendix J for which researchers have studied 

certain variables. The independent variables included (a) female guardian's occupation, 

(b) female guardian's highest level of education, (c) male guardian's occupation, (d) male 

guardian's highest level of education, (e) self-identified disadvantaged status, (f) 

graduation from high school in a county that is considered rural, (g) undergraduate GPA, 

(h) total MCAT score, (i) date of medical school application, (j) gender, (k) age, and (1) 

race. 

These variables were chosen because they have been studied by other 

researchers, and they are known to the admissions committee before an admissions 

decision is made. All of the variables chosen have been studied before, but previous 

studies yield conflicting results. Also, before this study, these variables have never been 

studied in this study's site. Admissions committee members still do not know how to 

identify candidates who would be likely to enter primary care practice. In addition, 

members of the admissions committee at the site of this study confirmed the selection of 

variables identified by the literature. This study did not qualitatively analyze the personal 

statements of 250 applicants because of the researcher's time constraints. Also, the 

interview notes from these cohorts were not available to the researcher. 

The dependent variable consists of the specialty choice grouped different ways 

according to this study's four research questions. In research question one the dependent 

variable is the graduate's choice to practice primary care medicine (family practice, 

internal medicine, and pediatrics) or non-primary care medicine (all other specialties 

including subspecialties of family practice, internal medicine and pediatrics). 



21 

In research question two, the dependent variable is the graduate's choice to 

practice family medicine compared with all other specialty choices. In research question 

three, the dependent variable is internal medicine specialty choice compared with all 

other specialty choices. Lastly, in research question four, pediatrics specialty choice is the 

dependent variable and it is compared with all other specialty choices. 

The specialty practice choice of the school's graduates from the years 2002 to 

2006 was obtained from the 2009 American Medical Association's Physician Masterfile 

and merged with the admissions database that the researcher created from student paper 

files. After the two datasets are merged, all identifying information was removed to 

ensure that no one can identify individuals. See the chapter on methods in this study for 

further detail on how the student information and the site will be kept confidential. 

Data analysis consisted of both descriptive and inferential statistics using SPSS. 

Descriptive statistics portrayed the students in terms of each independent variable. Prior 

to analysis, continuous variables were collapsed into meaningful groups and outliers were 

considered for elimination. 

The sample was tested for goodness of fit to assess if logistic regression is 

appropriate for that dataset (Warner, 2008). Lastly, univariate analysis and then logistic 

regression was used to examine the relationships between the independent variables 

(demographic and academic background) and the dependent variable (specialty choice). 

For each research question, a sample size of 250 was used for analysis. 
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Delimitations 

The researcher restricted this study in several ways. First, the researcher chose to 

only look at how student characteristics at the time of application to medical school were 

associated with future primary care practice. Student characteristics are just one part of 

the larger Bland-Meurer model (1995b) that affects specialty choice, but this small piece 

of the model was chosen because the aim of the research is to help admission committee 

members choose candidates who are more likely to enter primary care practice. Members 

of admissions committees do not have control over the other aspects of the model but 

they do decide the composition of the student body. 

Second, this study included a limited number of student characteristics. Prior 

research has shown other important student characteristic factors that were not included 

in this study (personality, spouse preference, values, and experiences) (Bland, Meurer, & 

Maldonado, 1995b; Chirayath, 2006). However, these variables are often not known prior 

to the admissions committee's decision, so it is useful to only look at the information 

known at the time of pre-matriculation. Not all information from the admissions process 

was factored into the analysis. Interview data and personal essay content were not 

considered because they bring in a more subjective and qualitative aspect that will not be 

undertaken in this study. 

A third delimitation was restricting the research to one school that has a mission 

to produce primary care physicians. Nurse practitioners or physician assistants were not 

included in this study, the study only focused on the physician workforce. The 

participants were members of five cohorts (who graduated between 2002 and 2006) at 
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one private medical school in the southeastern United States. This was necessary for 

several reasons. Because of its sensitive nature, medical school admissions data are not 

easily obtained by researchers, especially those outside of the institution. Each school has 

its own unique admissions' process. Therefore, each school has distinct variables that 

would be difficult to compare with one another. Medical schools' potential reluctance to 

allow access to sensitive information and the time and resources required to share 

admissions' applications made the prospect of collecting data from multiple sites 

unfavorable. This limits the generalizability of the data. However the results may be 

useful to peer institutions with similar missions and student compositions. 

Fourth, this research was delimited by the use of a non-experimental design. This 

study aimed to show potential predictors of primary care practice. But, the use of a 

retrospective design does not allow a researcher to infer causation (Tabachnick & Fidell, 

2007). Therefore, the researcher could not say that an admissions variable causes future 

primary care practice, because other factors could have influenced the students' decision 

during or after medical school. Information was gathered at only two points along the 

student's long medical journey: first, at the time of application and second, in 2009 when 

the physician practice specialty was reported to the AMA Physician Masterfile. These 

factors resulted in the exclusion of students who practiced primary care in the past but at 

the time of data collection had switched practices. Practice choice is a complex decision 

and does sometimes change, but the researcher used logistic regression with the goal of 

aiding admissions officers by indicating which variables on admissions applications are 

more highly correlated with future primary care practice at one point in time. 
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Limitations 

Due to the nature of the retrospective data collection, the researcher did not 

develop the instruments or have control over the changes that were made to them over the 

years between 2002 and 2006. In order to determine if an applicant was disadvantaged, 

the researcher was restricted to the information available on the application. In addition, 

the researcher relied on records kept at the medical school and alumni office. If some of 

the records are incorrect or incomplete, this limited the numbers of records the researcher 

used. 

Additionally, some of the information on applications was self-reported and 

therefore some of the responses may be exaggerated or incorrect in an effort to obtain 

admittance. However, there are serious consequences to falsifying a medical school 

application (AAMC, 2009b) and much of the application can be verified by other data. 

Further researchers could study the rates of lying on applications, especially in regards to 

past community service and desires to serve the school's mission. Lastly, the specialty 

choice was assessed only at one point in time, in the fall of 2009. Therefore, this study 

does not take into account the medical school alumni that may change specialty choice or 

practice in the future. 

Definition of Terms 

Within the context of this study, terms are operationally defined as follows. 

Association of American Medical Colleges (AAMC)-. An organization that represents all 

134 accredited U.S. medical schools. Its purpose is to advance medical education and the 
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nation's health. The organization's responsibilities include overseeing the MCAT and the 

AMCAS(AAMC,2011). 

The American Medical College Application Service (AMCAS)- AMCAS is a non-profit, 

centralized application processing service for applicants to the first-year entering classes 

at participating U.S. medical schools. The AMCAS does not render admissions decisions, 

it gathers applicant data and sends it to the medical school for consideration. Only eight 

U.S. medical schools in 2008 choose not to participate in this service (AAMC, 2007). 

AMCAS application- The medical school application is a document that is sent from 

AMCAS to participating medical schools' admission departments (AAMC, 2007). 

American Medical Association Physician Masterfile: The American Medical Association 

Physician Masterfile is a database created by the American Medical Association (AMA). 

It is a flat-file database which contains updated information on U.S. allopathic physicians 

and many osteopathic physicians, including those who are not AMA members. The 

database is updated using information from medical schools, hospitals, state licensing 

agencies, medical societies, professional associations, and an ongoing survey of the 

physician population with each physician surveyed every three years. This is the most 

comprehensive data file available for physician practice location. This study used data 

extracted from the database in 2009. 

Disadvantaged Status- This status is a self-reported question on AMCAS applications to 

determine if a student endured hardships that compromised his or her academic 

opportunities (AAMC, 2009b). 
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Family Physician- A family physician is a medical doctor who has completed residency 

training in family medicine and is seeing patients in a clinical setting, but has not pursued 

a fellowship. "The medical specialty which is concerned with the total health care of the 

individual and family. It is the specialty in breath which integrates the biological, clinical 

and behavioral sciences. The scope of family practice is not limited by age, sex, organ 

system, or disease entity" (American Board of Family Medicine, n.d., Definitions section, 

11)-

Generalist- Generalist is synonymous with the term primary care physician in this 

dissertation study. 

Grade Point Average (GPA) -GPA is an average of a student's grades as stated on the 

applicant's undergraduate transcript. Employees at AMCAS calculate it a certain way and 

put it on their AMCAS application to standardize applications. 

Health Professional Shortage Areas (HPSAs)- HPSAs are designated by the United States 

Health Resource and Service Administration as having shortages of primary medical 

care, dental or mental health providers and may be geographic (a county or service area), 

demographic (low income population) or institutional (comprehensive health center, 

federally qualified health center or other public facility) (United States Department of 

Health and Human Services, Health Resources and Service Administration, 2009). 

Internal Medicine Physician- An internal medicine physician is a medical doctor who has 

completed residency training in internal medicine and is seeing patients in a clinical 

setting, but has not pursued a fellowship. Internal medicine is a medical specialty in 

which physicians "focus on adult medicine and have had special study and training 
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focusing on the prevention and treatment of adult diseases" (American College of 

Physicians, Internal Medicine, 2009, ][1). 

Medical College Admissions Test (MCAT)- The MCAT is "a standardized examination 

designed to assist medical admissions committees in assessing applicants' academic 

preparation, achievement in science, and written communication skills" (AAMC, 2007, 

pg- 19). 

Medically Underserved Areas (MUA)- MUA is a term that is defined by the United 

States Health Services Resource Administration (HRSA). MUAs are populations 

designated by HRSA as having: too few primary care providers, high infant mortality, 

high poverty and/or high elderly population. These four items are converted to a weighted 

score according to established criteria and then summed to obtain the area's underserved 

medical area score (United States Department of Health and Human Services, Health 

Resources and Service Administration, 2009). 

Metropolitan Area- "Metropolitan and micropolitan statistical areas (metro and micro 

areas) are geographic entities defined by the U.S. Office of Management and Budget for 

use by Federal statistical agencies in collecting, tabulating, and publishing Federal 

statistics. The term "Core Based Statistical Area" is a collective term for both metro and 

micro areas. A metro area contains a core urban area of 50,000 or more population, and a 

micro area contains an urban core of at least 10,000 (but less than 50,000) population. 

Each metro or micro area consists of one or more counties and includes the counties 

containing the core urban area, as well as any adjacent counties that have a high degree of 
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social and economic integration (as measured by commuting to work) with the urban 

core" (United States Census Bureau, 2009a, fl) . 

Occupation of father and mother-the occupation of the medical school applicant's 

guardians as stated separately on the AMCAS application. This field was written in (fill 

in the blank) from 1998-2001. In 2002, this field was chosen from a pull down menu on 

the online computer application. 

Pediatrician- A pediatrician is a medical doctor who has completed residency training in 

pediatrics and is seeing patients in a clinical setting, but has not pursued a fellowship. 

"Pediatricians practice the specialty of medical science concerned with the physical, 

emotional, and social health of children from birth to young adulthood. Pediatric care 

encompasses a broad spectrum of health services ranging from preventive health care to 

the diagnosis and treatment of acute and chronic diseases" (American Board of 

Pediatrics, 2009, What is Pediatrics? section, Ifl). 

Primary care physician- A primary care physician is a medical doctor who has completed 

residency training in family medicine, internal medicine, or pediatrics (but has not 

enrolled in a fellowship). 

Rural- An area is considered rural by the U.S. Office of Rural Health Policy if it is not 

designated as a Metropolitan Area by the Office of Management and Budget. Counties 

classified as Micropolitan are non-Metropolitan. Also, the Office of Rural Health Policy 

has identified rural census tracks within some large Metropolitan counties (Office of 

Rural Health Policy, 2007). 
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Summary of Chapter One 

The research seeks to address the shortage of primary care physicians in rural and 

underserved areas. Some educational leaders at medical schools with a mission to 

produce primary care physicians carefully select applicants who would be more likely to 

choose to practice primary care medicine. Since it is such a complex decision with 

limited information available during the admissions process, admissions committees find 

it difficult to predict who will enter primary care medicine. Previous researchers have not 

solidified the predictors of specialty choice and some of the predictors they have found 

are not normally available prior to admission to medical school. 

The purpose of this study was to find significant admission factors that are 

associated with choice of primary care medical practice. This could provide empirical 

evidence that could assist medical school admissions directors to admit students who are 

more likely to choose primary care practice. 

To look for predictors of medical specialty choice, the researcher used a 

retrospective cohort design to analyze demographic and academic background variables 

from the medical school applications of students who graduated from a private medical 

school in the southeastern United States from 2002 to 2006. The dependent variable was 

the former student's specialty choice as reported on the 2009 American Medical 

Association's Physician Masterfile. 

Knowledge about the applicant predictive factors may be used to adapt the 

admissions process to accept more students who are more likely to enter primary care 

practice. This in turn may lead to a higher quality and quantity of life for populations who 
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are living in rural and underserved areas that do not have enough primary care 

physicians. 



CHAPTER 2 

REVIEW OF LITERATURE 

The topics of this review of literature begin very broadly with a discussion of the 

historical background of specialty choice, the factors that influence students' specialty 

choice, the medical school admissions process, and the role of educational leadership in 

the admissions process. The Bland-Meurer model will be used as a framework for an 

overview of the literature regarding the three main areas of specialty choice that the 

literature indicates: (a) medical school characteristics, (b) student perceptions of 

specialties, and (c) student characteristics (Bland, Meurer, & Maldonado, 1995b). 

The literature review narrows at the end with a discussion of student 

characteristics which is the part of the model that this study focuses on. The purpose of 

this study is to find significant admission factors that are associated with choice of 

primary care medical practice. This will provide empirical evidence that could assist 

medical school admissions directors to admit students who are more likely to choose 

primary care practice. Narrative synthesis articles and studies that utilize logistic 

regression are highlighted to show a larger understanding of the past research on how 

student characteristics may be related to specialty choice. The research on student 

characteristics will be organized around the students' demographics, academic 

background, and values, experiences and personality. Primarily, research from the years 

of 2000-2010 will be used to ensure relevancy of the information. 

31 
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Historical Background of Medical Specialty Growth 

The review of literature begins with an historical background of the growth of 

medical specialties from the early 19th century to the beginning of the 21st century. 

Informal specialists have been practicing since the beginning of indigenous healing 

(Weisz, 2006). The evidence of more formal specialist activity seems to date back to 

ancient Egypt and Rome (Ghalioungui, 1969). During the 18th century, practitioners 

outside the realm of traditional medicine performed manual procedures like tooth 

extractions, removing cataracts, helping with childbirth, and treating venereal diseases. 

These practitioners were known as experts but were held in low regard by society and 

traditional physicians. Physicians with more education and licenses regarded these 

experts with suspicion (Weisz, 2006). 

An emergence of specialists on a larger scale began in Europe in the 19th century. 

Historians have different theories as to why this expansion occurred. George Rosen 

(1944) says that the rapid expansion of knowledge forced physicians to specialize while 

Weisz (2006) claims that it was a byproduct of the organization and communication of 

medical professionals during that time. In addition to the growth in knowledge and the 

organization of physicians, in the late 1700s and early 1800s there was also a social and 

business trend to properly classify people and things (Turner, 1987). Likewise, 

professional communities were developed in many different fields of knowledge. 

At the beginning of the 19th century, there were a few isolated specialists 

practicing in major cities (Weisz, 2006). Soon, these specialists became a recognized 

social category. This process began in Paris in the 1830s and then spread to Vienna, other 

cities in Europe, and then to the United States in the 1850s and 1860s. The field of 
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medicine was one of the first to develop an international professional culture that 

communicated with each other regularly (Bonner, 1995). Physicians from America 

flocked to Europe to receive specialized training. The American medical schools were 

not as bureaucratic as those in Europe so the establishment of specialists was quickly 

introduced into academic medicine (Weisz, 2006). 

For most of the 19th century, specialization was mostly concerned with producing 

knowledge for general practitioners to use, but in the mid 1880s specialists who practiced 

became more common (Weisz, 2006). Specialist practice offered more economic rewards 

and professional status than general practice. Also, the mounting scientific knowledge 

began overwhelming medical educators. As specialties became more frequent and 

organized, medical associations and governments scrambled to adjust to the evolving 

medical system. The population growth and increased transportation fueled the viability 

of the specialists' businesses (Weisz). 

There was much debate over what would be considered a specialty and how this 

new branch of medicine would affect general practitioners. Soon countries with strong 

medical societies began to resolve the issue of specialist certification. Also, some national 

governments set up health insurance systems that distinguished between specialists and 

generalists (Weisz, 2006). In America, the American Medical Association was founded in 

1847 by a young doctor from New York, Nathan Smith Davis, MD (AMA, 2010). The 

American Medical Association was reorganized in the late 1800s. Furthermore, a system 

of specialist training and certification controlled by medical professional organizations 

was set up in Germany and the United States. In France, a national state controlled 

certification system developed. Britain was slower to adopt the certification of 
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specialties. Between World War I and II Britain underwent a health reform process and 

after World War II Britain developed the National Health Service that confirmed and 

extended the training and certification of specialists (Weisz, 2006). 

Between World War II and the early twenty-first century, the need for primary 

care physicians in the United States has varied (Freeman, 2007). Throughout the first 

fifty years of the twentieth century, nearly every American doctor practiced general 

medicine and there were not many post graduate training opportunities. After completing 

medical school, physicians spent one to two years with an experienced physician in an 

internship. Some doctors traveled to Europe to receive additional non-standardized 

training in an area and brought this knowledge back to the United States. General 

practitioners took care of all ages and ail medical conditions and that was more feasible 

than it is now because there was a limited amount of medical knowledge (Freeman). 

The wake of the industrial revolution brought about advances in research, 

discoveries of medications and the development of technological advances like x-rays 

and electrocardiography. The growing medical knowledge base continued the trend of 

specialization. In the 1930s 10 specialties were developed: (a) general surgery, (b) 

orthopedics, (c) otolaryngology, (d) internal medicine, (e) pediatrics, (f) psychiatry, (g) 

dermatology, (h) urology, (i) ophthalmology, and (j) obstetrics-gynecology (Donini-

Lenhoff & Hedrick, 2000). 

In the 1940s, only 24 % of physicians considered themselves specialists 

(Freeman, 2007). However, in order to treat the wounds of the World War II soldiers, 

specialists were needed and the military compensated these more highly trained 

physicians with better assignments and higher pay. The G.I. Bill after World War II 
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encouraged doctors to go back to school and get certified in a specialty. The war had a!so 

directed millions of dollars into biomedical and clinical research which created 

substantial improvements in medical technology and new discoveries in basic science and 

medicines. With the increase in the medical knowledge and the rewards for specializing, 

more American medical school students began to specialize (Freeman). 

While the American Medical Association was established in 1847, the American 

Board of Medical Specialties followed suit in 1933. The American Board of Medical 

Specialists is the pre-eminent organization supervising the certification of physician 

specialists in the United States (American Board of Medical Specialists, 2009). The 

American Board of Medical Specialists further standardized the practice of specialties by 

helping each specialty form its own examination and certification board. With specialties 

came the need for official residencies ranging in time frame from three to five years. 

Then the American Board of Medical Specialties began limiting the approval of new 

specialty boards. Therefore, fellowships emerged to prepare doctors in subspecialties like 

rheumatology and pediatric cardiology. Internal medicine branched into several 

subspecialties in the 1950s because of the popular use of new technical procedures 

(Donini-Lenhoff & HedricL 2000). In 1965. the passage of Medicare provided federal 

funds for doctors to treat a greater number of elderly patients and the specialist expansion 

continued (Freeman, 2007). 

In the 1970s four more specialties were added to create the list of 24 medical 

specialties that is still in use today by the American Board of Medical Specialties. In 

addition, certification in subspecialty fields is conferred by one of the 24 medical 

specialty boards. Below are the official American Board Medical Specialties Member 



36 

Boards and Associate Members (year approved as a board member in parentheses) 

(American Board of Medical Specialists, 2009): 

• Allergy and Immunology (1971) 
• Anesthesiology (1941) 
• Colon and Rectal Surgery (1949) 
• Dermatology (ABMS Founding Member) 
• Emergency Medicine (1979) 
• Family Medicine (1969) 
• Internal Medicine (1936) 
• Medical Genetics (1991) 
• Neurological Surgery (1940) 
• Nuclear Medicine (1971) 
• Obstetrics and Gynecology (ABMS Founding Member) 
• Ophthalmology (ABMS Founding Member) 
• Orthopedic Surgery (1935) 
• Otolaryngology (ABMS Founding Member) 
• Pathology (1936) 
• Pediatrics (1935) 
• Physical Medicine and Rehabilitation (1947) 
• Plastic Surgery (1941) 
• Preventive Medicine (1949) 
• Psychiatry and Neurology (1935) 
• Radiology (1935) 
• Surgery (1937) 
• Thoracic Surgery (1971) 

• Urology (1935) 

In the 1990s, generalists made important contributions during the health care 

reform process. Calling the general practitioner a gate keeper, managed care created a 

structure in which patients had to see their primary care doctor first before seeing a 

specialty. In the mid 1990s the drive for more primaiy care gatekeepers led medical 

schools to encourage more of their students to enter primary care medicine (Schroeder, 

2002). 

Medical students' interest in primaiy care peaked in the mid 1990s and then 

began declining in the late 1990s as managed aire fell out of favor. Insurance 
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reimbursements favor the procedural practice of medicine rather than the cognitive 

(Freeman, 2007). Primary care physicians mostly practice cognitive medicine because 

they mainly investigate the patient's illness and solve problems rather than conduct the 

diagnostic tests themselves or perform surgeries. In the 1960s, more than half of the 

medical doctors in the United States were primary care physicians. In 2010 about one 

third of all U.S. physicians are primary care physicians. In 2007, over two-thirds of all 

internal medicine residents go on to sub-specialize (Freeman, 2007). The increase in 

specialization is a natural effect of the increased understanding and combating of human 

disease, but it can lead to a very expensive and unnecessarily fragmented system. 

Opinions vary about the optimal ratio of primary care to specialists, but several groups 

are calling for an equal mix between primary care physicians and specialists (AMA, 

2002; Freeman, 2007). 

Career Choice Theories and Models 

Medical students have several points of decisions in their career path to become a 

physician. First, they decide to go to medical school, next they decide on a residency, 

then they have the option of pursuing a fellowship to further specialize and lastly, they 

decide how and where to practice (within the confines of their certifications and licenses) 

(Savickas, 1984). Career development theories have been applied to medical students and 

also models have been developed specifically for medical students. For example, there is 

a model that shows how medical school characteristics affect specialty choice (Senf, 

Campos-Outcalt, Watkins, Bastacky, & Killian, 1997). This model is discussed later in 

the literature review and can be viewed in Appendix F along with permission from the 

publisher to use this model in Appendix G. The Bland-Meurer model is also specifically 
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designed for medical students and includes the following three areas that influence 

primary care specialty choice: student characteristics, medical school characteristics and 

the student's perceptions of the specialty choices (1995b). 

In this section of the literature review, several career development theories will be 

identified and Super's Developmental Self-Concept Theory of Vocational Behavior 

(1980) will be highlighted because of its applicability to this study. Next, specialty choice 

studies published in the last ten years will be organized around the three main aspects of 

the 1995 Bland-Meurer Model (medical school characteristics, perceptions of specialties, 

and student characteristics). The Bland-Meurer Model is emphasized in this literature 

review because the purpose of this study is to identify predictors of specialty choice from 

students' admissions applications. The information on the admissions application would 

be classified as part of the student characteristics section of the Bland-Meurer model. 

Career Development Theories 

The process in which a person decides to practice a certain career is complex. 

There are many theories that attempt to explain the process. These theories may include 

aspects of a person's values, personality, and interests. Some examples of career 

development theories and the year they were created were described in Savickas and 

Lent's 1994 article: Ginzberg, Ginsburg, Axelrad, and Hernia Theory in 1951, Super's 

Theory of Vocational Choice in 1954 and 1980, Roe's Personality Theory of Career 

Choice in 1956, Holland's Career Typology in 1959, and Lent, Brown, Hackett's Social 

Cognitive Career Theory in 1987. 

Each of these theories can be applied to the process of choosing a medical 

specialty. The choice of a medical specialist is important because unlike some fields (for 
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example, nursing), a physician is locked into practicing that type of medicine unless he or 

she goes back to pursue additional years of training to get certified to practice another 

type of medicine. Donald Super's Theory of Vocational Choice is one way to look at how 

people make medical specialty decisions (Savickas, 1984). 

Super's Theory of Vocational Choice (1980) is a comprehensive theory that states 

that individuals express their self-concept when they make vocational decisions. A 

person's self-concept is developed by personal determinants, situational determinants, 

and environmental determinants. Personal determinants are defined as the psychological 

and biological aspects of a person. The situational determinates are a person's historical 

and socioeconomic factors. The environmental determinants include the labor market and 

employment practices that are outside of a person's direct control. A person's self 

concept is developed by their childhood experience and continues to develop throughout 

a person's lifespan. The personal and situational determinants of a medical student who 

has just graduated from undergraduate college would include his or her childhood, 

adolescence and college experiences. According to Super's Theory, a person's 

determinants, life roles, and life stage influence a person's career choice. For a graphic 

description of Super's Theory and permission to use this graphic in this paper, refer to 

Appendix H and I. 

The researcher is studying demographic and academic background variables 

which would be classified as personal and situational determinants in Super's theory. 

Super's theory also takes into account the other life roles, like being a parent or spouse, 

that affect a person's career choices. A medical student often considers his or her current 

relationships and his or her desire to marry or have children when deciding what specialty 
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to practice (Sanfey, Saalwachter-Schulman, Nyhof-Young, Eidelson, & Mann, 2006). A 

spouse may have a strong opinion about the type of lifestyle he or she wants for the 

family or the geographic location of the practice and home. Super's theory has been 

applied to medical specialty choice and Savickas created a Physician Career 

Development Inventory (Borges, 2007; Savickas, 1984). The researcher will examine 

how variables from a student's childhood and early adulthood affect their specialty 

choice. Where and how a student was raised will help develop a student's self-concept 

and values (Chirayath, 2006). This in turn influences a person's specialty choice 

(Chirayath, 2006; Super, 1980). 

The Bland-Meurer Model 

In the early twenty-first century, medical students are faced with the choice of 

over 60 specialties and subspecialties. The decision to practice primary care is getting 

less popular every year (Freeman, 2007). The number of physicians willing to practice 

primary care in rural and underserved areas is not adequate to meet the health needs in 

these areas (Association of American Medical Colleges, 2006; Freeman et al., 2007). 

With a declining number of medical graduates choosing primary care, it is important to 

understand the factors that increase or decrease the likelihood of students and residents 

making those career decisions. This understanding can then be the foundation for 

interventions that might encourage physicians to practice in shortage areas (The Robert 

Graham Center, 2009). 

In 1995, Bland, Meurer, and Maldonado analyzed the literature from 1987 to 

1993 to develop a theoretical model of the variables that determine medical students' 

choices of specialties. The model contains three major components that impact specialty 
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choice: type of medical school, student's perceptions of medical specialties, and medical 

student characteristics. Bland and colleagues combined and quantified 73 previous 

studies but did not use rigorous statistical techniques often used in meta-analysis studies. 

However, the Bland-Meurer model is the most comprehensive summary of the literature. 

Earlier research used models that focused on students' attitudes, values, and beliefs but 

Bland and colleagues included a wider range of variables and depicted the 

interrelationships of these variables. Since 1995, medical students' career decision

making has been studied extensively and several studies have used the Bland-Meurer 

Model as a theoretical framework (Klein, 2000; Lawson, 2003; Lawson, & Hoban, 2003; 

Lischke, 2000). 

The model is very comprehensive, so it is difficult for a single researcher to study 

the whole model at one time. There were no studies that took a comprehensive approach 

but there are several studies that consider the model's components separately and some 

that consider two of the branches at once. A discussion of the research findings from each 

of the three branches of the Bland-Meurer Model will be examined separately: type of 

medical school, student's perceptions of medical specialties, and medical student 

characteristics. The researcher will then present an intensive examination of medical 

student characteristics since this is the focus of this study. 

Medical School Characteristics 

There are studies that examine the first branch of the model that consists of the 

medical school's characteristics and curriculum (Rabinowitz, Diamond, Markham, & 

Wormian, 2008; Senf et al, 1997). Senf and associates (1997) established a graphic 

model that describes one approach of how medical school characteristics affect specialty 
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choice (see Appendix F and G). The Robert Graham Center (2009) reported that the 

following institutional factors were positively associated with an increased likelihood of 

students choosing primary care residencies: (a) funding to the medical school (public 

medical schools and schools that receive more Title VII funding), (b) primary care 

experiences during medical school, including longitudinal rotations in rural and 

underserved locations, (c) a family medicine department within the school, (d) an explicit 

primary care mission, (e) founded since 1960, and (f) community hospital teaching sites 

rather than academic medical centers. Brief curriculum interventions in the first and 

second year do not seem to have an impact on specialty choice (The Robert Graham 

Center, 2009). 

A medical school culture that is supportive of primary care practice and serving 

underserved populations does make a difference on the specialty choice of the students. 

This may be due to the type of students who are drawn to apply to these schools, the 

faculty relationships, and the curriculum experiences while enrolled in school (The 

Robert Graham Center, 2009). Rabinowitz and associates (2008) established that over 

50% of medical school graduates from rural health programs within medical schools go 

on to practice in rural areas after their residencies. Most of the time these physicians 

practice primary care. 

Perception of Specialties 

The second branch of the Bland-Meurer Model (1995b) consists of the perception 

of specialty characteristics. The most prominent issues in the literature addressing these 

perceptions are debt, future income, and lifestyle considerations. Lifestyle considerations 

are addressed further in this literature review in the section on gender. Researchers have 



43 

found that the combination of income potential and student educational debt affects 

specialty choice (The Robert Graham Center, 2009; Rosenblatt, & Andrilla, 2005). 

Student debt is on the student characteristic branch of the Bland-Meurer model but it is 

discussed in this section because of its association with income. It appears that debt 

studies are mixed but income differences do affect specialty choice (The Robert Graham 

Center). Medical student debt has been rising over the last 30 years. The median medical 

school student debt in 2007 was $140,000 with students graduating from private medical 

schools having average debts that are 50% higher than public school graduates (Ebell, 

2008; The Robert Graham Center, 2009). Although medical student debt has been rising, 

the influence of debt on specialty choice is not clear (The Robert Graham Center). In a 

cross sectional study of four cohorts of graduates from three U.S. medical schools, a 

researcher found that primary care residency choice was not influence by debt (Kahn, 

Markert, Lopez, Spector, Randall, & Krane, 2006). 

However, in contrast to student debt, there is clearer evidence that specialty income 

differences do affect specialty choice (The Robert Graham Center, 2009). In addition to 

the rise of student debt, the income differential between primary and non-primary care 

specialties has grown. The American Medical Group Association (2009) reports that the 

average salary of a primary care physician was $201,976 in 2008 while the average salary 

of a general surgeon was $340, 000. The average salaries for an internist, pediatrician, 

and family practitioner were similar at $205, 441, $202, 832, and $197, 655, respectively. 

The income disparity among primary care and subspecialists has a strong negative 

bearing on choice of primary care specialties and practicing in underserved and rural 

areas (The Robert Graham Center). At the high end of the income span, radiologists' and 
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orthopedic surgeons' compensations are almost three times that of a primary care 

physician. Over a 35 or 40 year practice, this income disparity amounts to a 3.5 million 

dollar difference between primary care physicians and non-primary care physicians (The 

Robert Graham Center). 

The income gap has grown steadily since 1979, and subsequently researchers 

have identified a strong correlation between specialty income and choice of residency 

specialty (American Medical Group Association, 2009; Ebell, 2008; The Robert Graham 

Center, 2009). Ebell examined the trends with data from 2007. Primary care physicians 

have the lowest average salaries and furthermore primary care residencies have the 

lowest percentage of residency positions filled by U.S. medical school graduates. Family 

medicine physicians have the lowest mean salary of all the specialties and only 42% of 

the family medicine residency positions were filled with U.S. medical school graduates. 

International medical school graduates and osteopathic physicians filled most of the 

remaining spots but there were still 12% left open. In contrast, orthopedic surgeons and 

radiologists have the highest salaries and 93% and 89% of residency positions were filled 

with U.S. medical school graduates (Ebell). The income gap between primary care and 

non primary care specialties reduced the odds of students choosing primary care by 

almost 50% and also reduced practice in under served and rural areas (The Robert 

Graham Center). 

Student Characteristics 

The third branch of the Bland-Meurer (1995) model encompasses many student 

characteristic that develop throughout a student's lifetime: a) demographics, b) 

undergraduate academic background, c) student personality type, d) incoming values, 
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e) maturation, f) life events, g) education, h) achievement, i) debt, andj) graduate values. 

A review of research related to student characteristics is presented later on in this 

literature review. Because the researcher is looking for student variables that may predict 

specialty choice (and are known by the admissions committee members at the time of 

application to medical school), this literature review will focus on the applicant's 

demographics and academic background as recorded in the admissions application. This 

concludes an overview of medical school characteristics, perceptions of specialties, and 

student characteristics. A more extensive discussion of student characteristics will take 

place in later sections of the literature review. 

Research Related to Student Characteristics 

The studies on the association between medical student characteristics and 

specialty choice vary according to the scope and size of the sample, time period of data 

collection, and definition of specialty choice. These varying perspectives may make it 

challenging to combine the results of these studies into meaningful conclusions. 

The size and scope of the samples studied vary immensely. There are several 

nation-wide studies and many of them use the Association of American Medical 

Colleges' questionnaires that are given to all medical students twice in their medical 

school career-once at pre-matriculation and once at graduation (Lambert & Holmboe, 

2005; The Robert Graham Center, 2009; Senf et al., 2005). Then there are studies that 

sample students from several schools at a time (Markert et al., 2008; Newton, Grayson, 

Thompson, 2005; The Robert Graham Center, 2009; Senf et al., 2005) and some studies 

that just study students at one medical school (Bailey, 2001; Lawson, 2003; Lischke, 

2000; Klein, 2000; Markert et al., 2008; Owen, Hayden & Connors, 2002; Rabinowitz, 
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Diamond, Markham, & Paynter, 2001; Rabinowitz, Diamond, Markham, & Rabinowitz, 

2005). 

In addition there are studies that use data collected at different stages during a 

person's medical career: (a) before admission to medical school, (b) after admission but 

before school begins, (c) during medical school, (d) during residency, (e) during 

fellowship, and (f) during physician practice. Also there are studies that use data 

collected at multiple times during a person's medical career. Some studies look at the 

data available on the medical school application (Lawson, 2003; Rabinowitz et al., 2001). 

There are studies that collect information at a variety of times during the medical 

education process (Connelly et al, 2003; Diehl, Kumar, Gateley, Appleby, & O'Keefe, 

2006; Dorsey, Jarjoura, & Rutecki, 2005; Lambert & Holmboe, 2005; McCutcheon, 

2009). There are some studies that ask physicians to look back on their medical specialty 

decision (Rabinowitz, Diamond, Veloski, & Gayle, 2000; Senf, Campos-Outcalt, & 

Kutob, 2004). This study used data from medical school admissions applications and 

specialty choices that were determined after the students' residency. 

Different outcome variables are used as indicators of medical specialty choice. 

Some studies use a student's pre-graduation specialty preference (Klein, 2000; Lischke, 

2000), most use the student's residency choice, and fewer studies use the practice 

location determined after three to ten years after graduation from medical school 

(Rabinowitz et al, 2001; Senf et al., 2004). 

The practice specialty reported in the AMA Physician Masterfile is used in this 

study to determine the practice specialties at least three years after graduation from 

medical school. This is used because students frequently begin a residency in primary 
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care but then pursue a fellowship so that they can practice a sub-specialty like cardiac 

pediatrics or gastroenterology. As a matter of fact, in 2000 over 50% of students 

completing residencies in internal medicine went on to fellowship training (Freeman, 

2007). This research study hopes to ascertain which students practice in primary care, not 

those who go on to sub-specialize. Lastly, the number of medical school cohorts studied 

at one time varies from study to study. 

Leadership and Medical School Admissions 

Drawing largely from the American Association of Medical Colleges (AAMC) and 

the Liaison Committee on Medical Education (LCME), the following aspects of medical 

school admissions are discussed in this section: entry requirements, admissions process, 

legal considerations, and evaluation. In some ways, medical school admissions is a 

nationally standardized process but medical school leaders can also customize the process 

to fit each school's mission, history and culture. 

Entry Requirements 

To ensure a mentally, physically, and emotionally competent physician 

workforce, the medical school application procedure is very thorough. Because of the 

large numbers of applications, admissions officers make difficult decisions that are 

encumbered by inherent uncertainty and competing objectives (Kanter, 2008). An 

admission decision requires the synthesis of many different kinds of information. Some 

qualities about an applicant are difficult to measure or unknown until years later, like 

inclinations to serve the poor or a desire to conduct research (Kanter, 2008). 

A medical school admissions committee receives applicant data from many 

sources (AAMC, 2009b). The American Medical College Application Service (AMCAS) 
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requirements for admission into medical school include: one year of course work in 

biology, chemistry, physics, organic chemistry, and English; an acceptable MCAT score, 

and the AMCAS application. The AMCAS is an organization sponsored by the 

Association of American Medical Colleges that supplies the standardized application 

forms to medical school applicants (via the internet). After the student completes the 

form and selects the medical schools that he or she wants to apply, AMCAS distributes 

the form to the student selected medical schools. Additional requirements vary by school 

but often include at least three years of coursework leading to a bachelor's degree, the 

school's supplemental application, letters of recommendation, and a personal essay 

(AAMC, 2007). 

The Mission of the Medical School 

Medical schools are not standardized in their purposes and activities; rather they 

have unique missions that direct their goals and values. The school's mission affects 

every aspect of the school including the admissions process, employee hiring, and 

curriculum (AAMC, 2004). In 2010, there were 133 American medical schools 

accredited by the Liaison Committee on Medical Education (Liaison Committee on 

Medical Education, 2010). Each of these schools has a special mission that drives the 

stages of admissions process: the recruitment of applicants, how the applicants are 

assessed, and who is admitted to the school. The mission of the school may lead the 

admissions committee to select students only from a particular state or region. Likewise, 

students with an inclination to serve certain patient groups, like rural or underserved 

populations, may also be selected to attend a medical school with a mission that focuses 

on these populations (AAMC, 2007). Here are some examples of medical school mission 
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statements that emphasize primary care, service to impoverished communities or service 

to a particular region or state: 

University of Washington School of Medicine in Seattle, Washington: 

We are a regional school with a dual mission reflecting a commitment to meet 
regional health-care needs, especially by recognizing the importance of primary 
care and providing service to underserved populations, and to advance knowledge 
and assume leadership in the biomedical sciences and academic medicine. (AAMC, 
2007, p. 354) 

Michigan State University College of Human Medicine in East Lansing, Michigan: 

The College of Human Medicine at Michigan State University is committed to 
education exemplary physicians and scholars, discovering and disseminating new 
knowledge, and providing service at home and abroad. We enhance our 
communities by providing outstanding primary and specialty care, promoting the 
dignity and inclusion of all people, and responding to the needs of the medically 
underserved. (AAMC, 2007, p. 212) 

University of Iowa Roy J. and Lucille A. Carver College of Medicine, Iowa City, Iowa: 

The Carver College of Medicine has three inextricably linked missions: education, 
research, and service. The college aspires to be responsive to the needs of society, 
and in particular the citizens of Iowa, through the excellence of its educational 
programs in the health professions and biomedical sciences, by the outstanding 
quality of its research, and through the provision of innovative and comprehensive 
health care and other services. (AAMC, 2007, p. 184) 

These are examples of mission statements at medical schools. The leaders and 

admissions committees at these schools are seeking to admit students who have certain 

values, attitudes, and desire to serve a particular patient population or specialty. 

Educational leaders at each school must determine which applicants will most benefit 

from the school's unique curriculum and culture. Furthermore leaders must determine 

which students will contribute best to the learning environment and later to the mission of 
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takes into consideration the applicant's attitudes, behaviors, and other personal attributes 

that promote success in medical school, the future practice of medicine, and service to 

society (AAMC, 2004). 

The Admissions Process 

Once the medical school's dean and admissions officials give direction to the 

process, the authority and responsibility for selecting individuals who will be admitted to 

medical school rests with each school's faculty (Liaison Committee on Medical 

Education [LCME], 2007). Acting through its standing admissions committee, faculty 

create and endorse criteria for admission. Helping to establish some guidelines for the 

admissions process, the Liaison Committee on Medical Education (LCME) is the 

accrediting body for all U.S. medical schools. The officials at LCME require that 

admissions officials publish their school's admissions process and their criteria for 

selecting students (LCME, 2007). The admissions official and staff take care of the 

administrative responsibilities of receiving and processing the applications. Next, 

admission committee members review applications, interview some candidates and 

consider all aspects of the applicant (AAMC, 2007). Through the interview, letters of 

recommendation, and personal statement, the admissions committee assesses personal 

qualities that are desirable in a physician. These personal qualities often include: (a) 

coping skills, (b) leadership skills, (c) communication skills, (d) motivation for medicine, 

(e) exploration of medicine as a career, (f) maturity, and (g) self-identification of 

strengths and weaknesses (AAMC, 2004). Finally, the members of the admissions 

committee choose who will be admitted based on the applicants' qualifications and the 
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mission of the school. To ensure the integrity of admissions decisions and to discourage 

political decisions, the faculty, not the dean, have the final word on who is admitted 

(Kanter, 2008, LCME, 2007). 

Legal Considerations 

When reviewing medical school applicants and when attempting to diversify the 

student body, members of an admissions committee consider several legal issues 

including (a) federal civil rights statutes, (b) the Americans with Disabilities Act (1990), 

and (c) recent affirmative action cases (AAMC, 2004). The LCME encourages diversity 

and states it in their document that outlines the standards of accreditation: 

Each medical school should have policies and practices ensuring the gender, racial, 
cultural, and economic diversity of its students. The standard requires that each 
school's student body exhibit diversity in the dimensions noted. The extent of 
diversity needed will depend on the school's missions, goals, and educational 
objectives, expectations of the community in which it operates, and its implied or 
explicit social contract at the local, state, and national levels. (LCME, 2007, p. 23) 

In this evolving legal area, an admissions officer seeks to create a diverse student body 

without discriminating "on the basis of race, color, national origin, sex, disability, and 

age" (AAMC, 2004, p. 35). In 2003 the Grutter v. Bollinger Supreme Court case gave 

some guidance on how an admissions committee could seek to achieve diversity without 

discriminating. This case dealt with the admissions process at the University of Michigan 

Lawr School. The Supreme Court upheld that admissions officials in higher educational 

institutions can use affirmative action to "enhance the quality of education for their 

students and to achieve an adequately diverse student body" but could not use affirmative 

action to achieve "racial balancing" or "quotas" of a specific racial or ethnic class 

composition (Association of American Medical Colleges, 2004, p. 43-44; Grutter v. 
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Bollinger, 2003). The judgment on this case has affected admissions policies nationwide. 

The Association of American Medical Colleges directs medical school admissions 

committees to value diversity broadly and to consider race as only one of several 

measures of diversity. In addition, each applicant's file must receive a full and individual 

consideration. When considering what applicant would best fulfill the mission of the 

school, admissions committee members must also remember to strive for diversity while 

avoiding discrimination (AAMC, 2004). 

Evaluation of the Admissions Process 

The Association of American Medical Colleges (2004) recommends that each 

medical school set up processes that evaluate whether its admissions decisions produce 

the type of student that fits the school's learning environment and mission. The 

Association of American Medical Colleges suggests several ways to conduct an 

evaluation of an admissions process. Admissions officials may obtain feedback from the 

faculty, staff, and applicants regarding the admissions practices and how consistently 

they are followed. In addition, committee members may produce an annual report to the 

dean and faculty that states how consistent outcomes are with the mission, values, and 

goals of the school. These outcomes could include the academic and clinical performance 

of the accepted students, their specialty choices, and information about their later medical 

practice. 

An assessment of the admissions process can help leaders at the school adjust the 

process to bring in the types of students who are meeting the goals of the institution. The 

Association of American Medical Colleges encourages educational leaders to conduct 

school-based research to determine which admissions scores (such as GPA or MCAT) 
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predict success at that school (2004). Another way to evaluate an admissions process 

would be to consult with medical schools that ha\e similar values and missions. Sharing 

information about admissions practices and outcomes could identify the school's 

strengths and areas of improvement (AAMC, 2004). 

Student Characteristics that Influence Specialty Choice 

Since this is such a complex topic, there are hundreds of studies with slightly 

different methods and samples that present conflicting results about which variables are 

significantly associated with primary care practice choice. First, to give the reader an 

overview of previous study findings, a review of three literature synthesis will be 

presented. Second, four well designed studies that use logistic regression will be 

discussed. Each of these four studies use specialty choice as their dependent variable and 

include independent variables that were (or could have been) available prior to medical 

school admission. Third, each variable will be analyzed separately by giving a brief 

review of the studies that found a positive or negative association with primary care 

practice choice. In addition, the reader may refer to Appendix J to see a chart that lists 

previous studies that have considered each independent variable. 

Narrative Synthesis Articles 

Rabinowitz's (1999) discussed research primarily from the 1980s and 1990s that 

identified medical student variables that are related to medical school graduates entering 

primary care specialties. He stated that who is admitted to medical school is more 

powerful in determining specialty choice that the type of curriculum at a medical school. 

Rabinowitz cites over 50 studies however, the article is not a formal meta-analysis, but 

rather a discussion of many of the variables that have been studied. The results were not 
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consistent among the different studies that Rabinowitz synthesized but the results 

presented a solid overview of associations proposed and researched in the 1980s and 

1990s. 

In his literature synthesis from 1999, Rabinowitz concludes that the student's stated 

preference upon entering medical school is highly predictive of a generalist or non-

generalist career. While only 20% of students enter the exact specialty that they state 

their freshman year of medical school, almost half of the students who initially wanted to 

enter one of the primary care fields went into one. Sixty-two percent of new medical 

students who indicate a preference for family medicine later become family medicine 

physicians. Therefore, although medical students do change their minds in medical 

school, they often remain as either generalists or non-generalists, and students who prefer 

family medicine are more likely to stick with their career choice than other specialty 

choices (Rabinowitz, 1999). 

The stated specialty preference upon entering medical school was associated with 

later specialty choice in the 1980s and 1990s, and Rabinowitz (1999) found other student 

characteristics that were associated as well. A student who is from a rural background is 

more likely to enter primary care, and especially so when combined with a stated 

specialty choice of family medicine. Rabinowitz concluded that students who are female, 

married, or older tend to go into primary care practice more often, and these results have 

been both confirmed and contradicted in further studies (Lawson, 2003; Owen et al., 

2002; Senf et al, 2003). Rabinowitz (1999) did not find a strong association between race 

and primary care choice, but states that students from Hispanic backgrounds may be more 

likely to choose primary care practice. Rabinowitz concluded that those who expect to 
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earn less income and those who have lower amounts of student debt are likely to choose 

to practice primary care medicine. More research about economic and lifestyle predictors 

of specialty choice is discussed later in this chapter. In addition, according to Rabinowitz, 

these factors are found to be correlated with primary care choice: demonstrated 

premedical service, lower MCAT scores, lower Science GPA, mentor experience with 

generalist physicians, attendance at a public college, broad undergraduate background, 

and parents who are not physicians. The conclusions from Rabinowitz's 1999 article 

have been confirmed and contradicted in the last ten years. 

Senf and associates (2003) formed another prominent researcher group in the field 

of specialty choice. In 2003 Senf and colleagues conducted an extensive literature 

synthesis of 36 studies published between 1993 and 2001. All of the authors of these 

studies looked at factors related to the choice of family medicine, not internal medicine or 

pediatrics. From this literature review, Senf and colleagues found two variables that were 

most strongly associated with family practice choice: rural background and students' 

preference for family medicine at entry to medical school. In addition, there was weak 

evidence to show that older graduating students are more likely to choose family practice. 

Senf and colleagues (2003) also reported a weak relationship was found between 

family practice choice and the student's lower socioeconomic status (as measured by 

parental occupation, education and/or income). Senf and colleagues describe two studies 

that examined the relationship between specialty choice and physician parents. One study 

found that having physician parents was not associated with choosing family practice 

(Kassebaum, Szenas, & Schuchert, 1996), and the other study determined it was 

(Bowman, Haynes, Rivo, Killian, & Davis, 1996). One of the studies that Senf and 



56 

colleagues included in their literature synthesis analyzed the medical student's mother 

and father's occupations separately and coded them with a socioeconomic index 

(Colquitt, Zeh, Killian, & Cultice, 1996). Colquitt and associates (1996) found the 

student's father's lower socioeconomic status predicted internal medicine and family 

practice choice as compared to non-primary care specialties (Colquitt et al., 1996). When 

comparing the 36 studies, Senf and colleagues found inconsistent results with the 

following variables: gender, ethnicity, marital status, academic background, personality 

type, and values and knowledge upon entry to medical school. Senf and associates' 

(2003) literature synthesis was a thorough analysis of studies that examined predictors of 

family medicine choice between 1993 and 2001. 

In a more recent study, Bunker and Shadholt (2009) created a narrative synthesis of 

over 30 studies published between 2000 and 2009. However, this synthesis may have 

limited generalizability to educators at American medical schools because most of the 30 

studies were conducted in Australia. Like Senf and associates' article (2003), this 

analysis found that students from rural origins are more likely to return to rural areas after 

graduation from medical school and they are more likely to choose a primary care 

specialty. Also, Bunker and Shadholt found that an interest in primary care at the time of 

entry to medical school is strongly related to eventual work in primary care. 

In addition to a rural background and initial primary care interest, Bunker and 

Shadholt also found that fewer women are choosing family practice than they used to. In 

contrast to Senf and colleagues' (2003) conclusion, Bunker and Shadholt (2009) found 

that age at the time of entry into medical school was not a predictor of specialty choice. 

Bunker and Shadholt also conclude that there has been a change in the medical school 
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admissions criteria in Australia. Educators are moving from purely academic criteria to a 

wider assessment of attributes and competencies for medical practice. The purpose of this 

broadening of the admissions criteria is to address physician shortages in certain areas 

and specialties. 

Individual Studies that Examine Multiple Independent Variables 

In the last ten years, four large studies were published that used specialty choice as 

their outcome variable and multiple independent variables, including student 

characteristics. Each of these studies uses logistic regression to identify predictors and 

analyzes data from one medical school. Researchers conducted two studies in 

Pennsylvania and two studies in Virginia. Lischke (2000) examined one cohort from 

Hahnemann University of Medicine in Pennsylvania, and Rabinowitz et al. (2001) 

studied 15 cohorts at Jefferson Medical College in Pennsylvania. Owen et al. (2002) 

studied four cohorts at the University of Virginia School of Medicine while a year later, 

Lawson (2003) studied five cohorts at the Virginia Commonwealth University School of 

Medicine. These four studies will be described to report their findings and methods. 

Lischke (2000) conducted a longitudinal study on 172 medical school students 

entering Hahnemann University School of Medicine in 1993. He surveyed the students at 

four times during their medical school stay: at pre-matriculation, at the start of their 

second year, the start of their third year, and the start of their fourth. He developed his 

own surveys that assessed students' attitudinal factors, self-descriptive adjectives, 

alternative career choices, and specialty choice interests at the start of each year of 

medical school. In this multivariate analysis, Lischke found the following variables to be 

predictors of specialty choice (as measured by the student's choice of residency during 
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their fourth year of medical school): some attitudinal questions on the fourth year 

orientation survey, some self-descriptive adjectives, the first alternative career choices at 

the pre-matriculation stage, and the specialty career choice at the fourth year of 

orientation. 

Lischke (2000) reported that he can use information from his four surveys to 

predict 59% of those who choose a primary care residency. However, this has limited use 

to admissions committee members because Lischke collected data during all four years of 

medical school. This information would not be accessible to admissions committees prior 

to their decision. Currently, the medical school application is primarily composed of the 

student's demographics and academic background. Lischke's research does not account 

for demographic variables in his analysis. 

For future admissions applications Lischke (2000) recommends adding a survey 

that would ask questions concerning attitudes, value and self-descriptions. Lischke 

suggests this survey would help admissions committee members predict who will enter 

certain specialties and possibly help to fill physician shortages in those specialties. 

Furthermore, Lischke recommends that future researchers change the outcome variable 

from the student's residency choice to the student's specialty choice after ten years post 

graduation from medical school. This would account for any sub-specialties that the 

student chooses after residency. 

Rabinowitz and associates (2001) published a primary study to identify variables to 

predict practice in rural primary care. Rabinowitz and associates used logistic regression 

to analyze 19 predictor variables to determine if they were associated with the students' 

past or current practice in rural primary care. These predictor variables were gathered 
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from admissions applications and from a database compiled to track a special rural 

medicine program within the Jefferson Medical College in Pennsylvania. This program 

focuses on providing primary care physicians to rural areas (The Physician Shortage Area 

Program). The predictor variables were collected from 3,414 medical students 

(graduating between 1978 and 1993) before or during medical school. 

The variables that were found to be significantly associated with future rural 

primary care include: freshman-year plan for family practice, growing up in a rural area, 

being in the Physician Shortage Area Program, having a National Health Service Corps 

Scholarship, male sex, and taking a senior family practice rural preceptorship elective. 

The only significant variable that was not available before entrance to medical school 

was the senior elective choice. Rabinowitz and colleagues (2001) encourages the use of 

the other significant variables to guide admissions committees to accept more students 

with an interest in primary care. 

In 2002, Owen et al. conducted a study similar to Rabinowitz et al. (2001). Owen 

and associates studied 509 students who graduated from the University of Virginia's 

School of Medicine during 1993-1997. The researcher analyzed 13 independent variables 

from medical school applications and variables from the Association of American 

Medical Colleges's matriculation survey to see if they were associated with specialty 

choices. The specialty choice was ascertained from a survey given to the fourth year 

medical students. Owen and associates also conducted a secondary study which looked at 

the accuracy of the admissions committee to guess which students would enter primary 

care. Owen and colleagues found that the relationship between the actual career choices 

and the admissions committee's predictions was very weak. Members of the admissions 



committee at this school did not accurately judge who would enter primary care practice. 

The independent variables that were actually positively associated with primary care 

choice were being female, having higher levels of community service prior to entrance to 

medical school (as recorded on the AMCAS application), and having intentions to 

practice primary care at matriculation. Owen and associates suggest it is difficult to 

correctly choose which applicants will enter primary care. Furthermore often students 

misrepresent their interests in primary care medicine so Owen and associates recommend 

further research to see if more accurate predictions can be made by using additional 

variables from the application. 

At another medical school in Virginia, a researcher named Lawson (2003) analyzed 

the relationship between residency choice and the variables on admissions applications 

and the Association of American Medical Colleges' Graduate Student Questionnaire. 

Lawson's sample consisted of 555 graduates (1998-2002) from Virginia Commonwealth 

University School of Medicine. Lawson separated her research into three models based 

on the independent variables considered: (a) Model A consisted of demographic and 

undergraduate academic variables, (b) Model AB included medical school experiences 

and activities, and (c) Model ABC included students' values at graduation from medical 

school. Lawson examined the primary care specialty choice combined as one outcome 

variable and also examined the primary care specialty choice as separate outcome 

variables (family medicine, internal medicine, and pediatrics). Other researchers 

recommend studying the primary care outcomes separately also (Campos-Outcalt, Senf, 

Pugno, McGaha, 2007; Hauer et al., 2008). 
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Using logistic regression, Lawson (2003) found different predictive variables for 

each of the four outcome specialty choice groups. In Model ABC, Lawson analyzed 

which of the following types of variables would predict the outcome of primary care 

practice: demographic and undergraduate academic variables, medical school 

experiences and activities students, and values at graduation from medical school. In the 

comprehensive ABC model that considers three stages of a medical student's life, 

Lawson found the following three variables to be predictors of primary care residency 

choice: being female, disagreeing with the statement "the changing health care system 

has a negative effect on physicians," and agreeing with the statement "access to medical 

care and disease prevention is a problem in the United States" (Lawson, 2003, p. 254). 

In Model A, Lawson (2003) just considered the demographic and undergraduate 

academic variables from the admissions applications. When using this simplified model, 

she found different predictive variables for family medicine, internal medicine and 

pediatric specialty choice. Also, Lawson found three predictive variables that were 

associated with primary care specialty choice as a group: being female, being younger 

than 31 and older than 35, and having a lower MCAT physical science score. The 

demographic and undergraduate variables associated with an internal medicine residency 

choice are being female and belonging to a non-white racial group. Family medicine 

residency choice was positively associated with not having a graduate degree and having 

a lower MCAT physical science score. Lastly, a choice of pediatrics residency was 

associated with being female and having a lower MCAT Biology score. Lawson suggests 

that students who choose primary care residencies are not a homogenous group and she 

recommends future research which analyzes the primary care specialties separately. She 
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also states that because residency choice involves several related factors, multiple 

independent variables should be used in a logistic regression analysis. In a 2004 article on 

the same study, Lawson, Hoban, and Mazmanian state that the information found can be 

used to guide admissions decisions and that future research should be done that 

empirically tests components of the Bland-Meurer Model. 

The narrative synthesis and studies that use logistic regression provide a good 

framework to examine how variables are related to specialty choices. The literature 

review now narrows its scope to analyze three aspects of the student characteristics 

component of the Bland-Meurer Model (1995): (a) demographics, (b) academic 

background, and (c) values, experiences, and personality. Many types of peer reviewed 

studies that address these topics are analyzed. 

Associations between Demographics and Specialty Choice 

Demographics have been commonly studied as predictors of medical specialty 

choice. The Bland-Meurer Model (Bland et al , 1995b) suggests that demographics and 

family backgrounds may shape the values of medical students and thus may influence 

their medical specialty choice. The gender, age, and race of a person have been studied to 

see if, on average, people with certain characteristics are more drawn to particular 

medical specialties. 

Gender and Lifestyle Expectations 

The literature from the last ten years has shown conflicting results about how 

gender and lifestyle expectations are related to specialty choice but the following themes 

emerge: (a) gender influences each of the three primary care specialties differently, (b) 

students of both genders are more frequently pursuing specialties in which they have 



63 

more control over their work hours, and (c) gender may influence practice location (rural 

vs. urban) more than medical specialty choice. 

Freeman (2007) found there was an increase in females applying and being 

accepted to medical school in the 1980s and during the last twenty years, the number of 

female doctors has quadrupled. In 2007 women made up 45% of the average medical 

school class. In 2006 females composed 70% of all residents in pediatrics, 52.1 % of all 

residents in family practice, and 42.4 % of all residents in internal medicine. On average, 

the majority of women enter primary care fields instead of more highly technical 

specialties like radiology and surgery (Freeman). 

In Lawson's (2003) study of 555 medical students from Virginia Commonwealth 

University School of Medicine, Lawson found that being female was associated with 

primary care choice. However, when Lawson analyzed the data by specialty, being 

female was associated with a choice of internal medicine and pediatrics, but not family 

medicine. Those findings match the national averages of the percentages of females in 

certain residencies. 

In 2005, two studies were published that showed an increase in students of both 

genders desiring a medical specialty with a more controllable lifestyle (Dorsey, Jarjoura, 

Rutecki, 2005; Lambert & Holmboe, 2005). A specialty with a controllable lifestyle is 

one that "allows more personal time free of practice requirements for leisure, family, and 

avocational pursuits, and control of total weekly hours spend on professional 

responsibilities" (Lambert & Holmboe, 2005. p. 797). The three primary care specialties, 

internal medicine, pediatrics, and family medicine, are not considered specialties with 

controllable lifestyles. Both studies looked at over 10,000 Association of American 
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Medical Colleges Graduation Questionnaires, from the 1990s and early 2000s. Lambert 

and Holmboe found that both genders reduced their choice of specialties with 

uncontrollable lifestyles by 20 % between 1990 and 2003. Lambert found that a greater 

proportion of women than men choose residencies in specialties with controllable 

lifestyles every year between 1990 and 2003, but men are also following this trend. 

Dorsey and associates (2005) also concluded that the upward trend of choosing 

specialties with controllable lifestyles could not be explained solely by the specialty 

preferences of women. This trend of choosing careers with more personal time is also 

found among people in their 20s and 30s in other occupations (Gravett & Throckmorton, 

2007). 

In a smaller but more in-depth study later that year, a researcher surveyed 1,334 

fourth year medical students on their how income and lifestyle preferences influenced 

their specialty choice (Newton et al., 2005). Rather than dividing the specialties into 

controllable and non-controllable lifestyles like Lambert & Holmboe (2005), the students 

categorized the specialties into three groups: lifestyle friendly, lifestyle intermediate, and 

lifestyle unfriendly. Family practice, internal medicine and pediatrics were all considered 

to be in the lifestyle intermediate category. Compared to students selecting non primary 

care specialties, students selecting primary care were only moderately influenced by 

lifestyle and the influence of income was minor. The students who were very influenced 

by lifestyle factors choose radiology, rehabilitation medicine, emergency medicine and 

ophthalmology while the students highly influenced by income choose otolaryngology, 

plastic surgery, radiology and anesthesiology (Newton et al.). 
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Researchers have shown that geographic location may be an intermediate variable 

between gender and specialty choice. Several studies show that more males than females 

prefer rural practice and often the rural practice is in primary care (Bunker & Shadholt, 

2009; Rabinowitz, 1999; Rabinowitz et al., 2001; The Robert Graham Center, 2009; Senf 

et al., 2003). Rabinowitz et al. (2001) studied 3,414 Jefferson Medical College graduates 

and found male gender to be an independent predictor of rural primary care practice 

choice. 

In a very large study, researchers at The Robert Graham Center (2009) found some 

trends about how demographics and family background influences future specialty and 

geographic choice. Researchers at The Robert Graham Center analyzed medical school 

graduation questionnaires from 310,000 American allopathic medical students who 

completed the survey between 1980 and 2004. They found that males are more likely to 

practice in rural and underserved areas while females are more likely to choose a primary 

care specialty. In addition, they found that birth in a rural county doubles the odds of 

choosing family medicine, increases the odds of choosing primary care or serving in a 

health center by 50% and increases the odds of serving in an underserved area by almost 

30%. This relationship between growing up rural and deciding to practice primary 

persisted in a literature synthesis of 36 studies (Senf et al., 2003). Senf and colleagues 

found that students from a rural background were more likely to practice family 

medicine. There is a strong established connection between rural background and primary 

care medicine choice, especially family practice 
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Age 

The relationship between age at entry to medical school and specialty choice is not 

clear. In a literature synthesis, Rabinowitz (1999) found that older age was associated 

with primary care practice. Likewise, Senf and associates (2003) also conducted a 

literature synthesis and found a weak association between older age and primary care 

specialty choice. However, two other researchers who conducted multivariate studies on 

between 500-600 medical students at medical schools did not find this relationship 

(Lawson, 2003, Owen et al., 2002). In a review of Australian studies published in the 

2000s, Bunker and Shadholt (2009) also did not find that age was a significant predictor 

of specialty choice. 

Race 

If and how race is associated with specialty choice is still being studied. There are 

many studies and policy reports dealing with how to increase the diversity of the 

physician workforce, but fewer studies that address how race is associated with specialty 

choice (Gonzalez & Stoll, 2002; Grumbach & Chen, 2006; Kreiter, Stansfield, James, & 

Solow, 2003). The results of studies are mixed on this issue, but some aspects are clearer. 

At least three researchers found limited evidence that a Hispanic ethnicity is associated 

with the choice of family medicine (Pamies, Lawrence, Helm, & Strayhorn, 1994; 

Rabinowitz, 1999; Senf et al., 2003). Owen and colleagues (2002) used logistic 

regression to predict specialty choice from 13 independent variables and did not find that 

race was a predictor of specialty choice. However, in another study that used logistic 

regression, Lawson (2003) found that being a minority was associated with a choice of 

internal medicine. Lastly, Rabinowitz and associates (2000) found that being a minority 



of any type is associated with serving the underserved. This may be related to specialty 

choice indirectly. Results are mixed on this relationship, but it seems that Hispanics may 

prefer family practice and minorities may be more likely to choose internal medicine and 

also to serve the underserved. 

Family Socio-economic and Geographic Background 

Research is not clear about many aspects of how family socio-economic and 

geographic background influence specialty choice. However, authors of several studies 

have demonstrated a strong relationship between growing up in a rural area and later 

practicing primary care in a rural area (Bunker & Shadholt, 2009; Rabinowitz, 1999; The 

Robert Graham Center, 2009; Senf et al., 2003). Some studies show that the socio

economic background of the student does not influence the choice of specialty or practice 

in an underserved area (Owen et al., 2002; Rabinowitz et al., 2000; Rabinowitz et al., 

2001). Then there are studies that do show an association between socio-economic and 

geographic background and specialty choice (Lischke, 2000; Rabinowitz et al., 2000, 

Senf et al., 2003). The conflicting research calls for further study in this area. 

In 2001, Rabinowitz and colleagues conducted a retrospective cohort study using 

medical school records and current practice information. As mentioned earlier, this study 

analyzed 19 variables from medical school records to find any associations with rural 

primary care choice. They found that in both the univariate and multivariate analysis the 

mother and father's educational attainment (some college or no college) was not 

significantly related to rural primary care practice choice. Although not significant, there 

was a bigger difference in the father's educational attainment 8.5 % of the physicians 

with fathers with no college were practicing rural primary care while only 5.7 % of the 
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physicians with fathers with some college were practicing rural primary care. The 

mothers' educational attainment did not differ between those who practiced rural primary 

care and those that did not. This indicates that future research may find that the father's 

educational status may have more of an impact on future specialty decisions. 

Owen and colleagues (2002) conducted a multivariate study of three cohorts from 

one medical school that looked at 14 possible predictors of specialty choice. Two of the 

variables considered, parents' occupation and education, were not shown to be 

significantly associated with a primary care residency choice. The parents' education 

variable was constructed differently than in Rabinowitz and associates' 2001 study. 

Owen and researchers gave each parent a number to construct the parent's education 

variable: 1 = high school degree or below, 2 = bachelor's degree or below, 3 = master's 

degree, and 4 = doctoral degree. The mothers' and fathers' educational score were 

combined to form one parental education variable ranging from 2 to 8. The parent's 

occupation was then coded into one of these four categories: (a) physician, (b) health 

related job, (c) professional job, or (d) business and another fields. Although the 

researcher did not find an association using these constructed variables, it was useful to 

see how this researcher categorized the parents' occupations. 

In a survey of 1,704 randomly selected primary care physicians, Rabinowitz and 

colleagues (2000) discovered how family background and service to the underserved are 

related. From a national survey of physicians who graduated medical school in 1983 or 

1984, there were 595 primary care physicians who, based on the study's definition, 

served underserved patients. This definition included serving populations in one or more 

of the following self-reported categories: (a) having a medical practice in a federally 
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designated underserved area, (b) having a practice in which 40% or more of the patients 

are medically indigent (e.g., on Medicaid or uninsured), (c) having a similar proportion of 

patient who are poor. Rabinowitz and colleagues (2000) found that the physician's 

childhood family income was not associated with later service to patients in underserved 

areas. However, the researcher found that if students grew up in an underserved 

geographic area they would be more likely to eventually practice in an underserved area. 

Furthermore, Rabinowitz and associates (2000) established four significant factors 

that predict care of underserved populations: (a) being a member of an underserved 

minority, (b) participation in the National Health Service Corp, (c) having a strong 

interest to practice in an underserved area before medical school, and (d) growing up in 

an underserved area. These four items can be known before admission and thus admitting 

more students with these four factors could increase the numbers of primary care 

physicians serving underserved populations. Because Rabinowitz and associates' study 

(2000) was a retrospective survey of practicing physicians rather than accessing medical 

student application records, there may be recall bias involved in this study. The 

physicians could have trouble remembering if they had an interest in serving the 

underserved in medical school and if they grew up in an underserved area. However, it is 

powerful to note that 86% of the physicians with all four predictors served the poor. 

Likewise, the physicians with all four predictors were 3.9 times (CI=3.2, 4.9) more likely 

to serve the poor than those with no predictors (Rabinowitz et al., 2000). 

Senf and associates (2003) determined that socio-economic background does affect 

the medical student's future specialty choice. Senf and associates found that students with 

physician parents are less likely to choose to practice in primary care. He also found that 
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students with parents with lower income and educational attainment are more likely to 

practice family medicine rather than other specialties. In addition to parental income and 

educational attainment, Senf and associates found that expectations of lower incomes 

were related to the choice of family practice. 

Lischke (2000) also looked at occupational categories but instead of looking at 

parent's income or educational levels, he collected data on the medical student's first 

alternative career choice if they did not get accepted into medical school. This could be 

an indirect indicator of the student's income expectations and could also be influenced by 

their parents' socio-economic status. Lischke categorizes the careers differently than 

Owen and associates (2002) by dividing the careers into 20 areas and then collapsing 

them into these five larger areas: (a) education, (b) health, (c) non-health service, (d) 

business, and (e) science. Lischke found that the first alternative career choice at pre-

matriculation was associated with primary care choice. Those who indicated that a career 

in education or a health profession (besides a physician) would have been their first 

alternative career choice were more likely to become primary care doctors. 

Associations between Academic Background and Specialty Choice 

The association between academic background and specialty has been studied with 

mixed results. The Medical College Admissions Test (MCAT), Grade point average 

(GPA), academic major and the presence of a post bachelorette degree are all qualities 

that can be measured and are included with all medical school applications. These 

qualities are considered to help determine which students will meet the academic rigor of 

medical school. Researchers also examine these qualities to see if they relate to specialty 

choice. There were conflicting results about the association between variables that 
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measure academic background and specialty choice. Some researchers found an 

association between academic background and specialty choice (Lawson, 2003; 

Rabinowitz, 1999; Senf et al., 2003), and some researchers did not (Rabinowitz et al., 

2001, Owen et al., 2002). One researcher reported a literature synthesis that had 

conflicting results (Senf et al., 2003). A broad undergraduate background seems to be the 

only well studied component that has shown promise in predicting a primary care choice. 

The MCAT is a standardized multiple-choice examination created to help medical 

school admissions committees to assess an applicant's academic preparation, 

accomplishment in the sciences, and written communication skills (Association of 

American Medical Colleges, 2010c). The MCAT is administered and scored by the 

MCAT Program Office under the advisement of the Association of American Medical 

Colleges (Association of American Medical Colleges, 2007). The MCAT is composed of 

four sections that produce separate scores: (a) physical sciences, (b) biological sciences, 

(c) verbal reasoning, and (d) writing sample. The physical sciences, biological sciences, 

and verbal reasoning each produce a score between a low of 1 and a high of 15. The 

writing sample is scored with an alphabetical score ranging from a low of J to a high of 

T. A total numerical score is formed by adding the physical sciences, biological sciences, 

and the verbal reasoning scores. Then the alphabetical score is added to the end of the 

numerical score to create a final total score (e.g., 43S). GPA is calculated from the 

student's transcripts and AMCAS reports a total GPA, a science GPA and a non-science 

GPA. 

Some researchers found that there was an association between aspects of academic 

background and specialty choice. First, Lawson analyzed the MCAT score components 
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separately to determine that a lower physical sciences score is associated with primary 

care residency choice. When Lawson broke apart the primary care variable into family 

practice, internal medicine and pediatrics, only family practice was associated with the 

lower physical science score. A specialty choice of pediatrics was associated with a lower 

biology MCAT score (Lawson, 2003). Furthermore she found that students without a post 

bachelor's degree were more likely to go into family practice. Lawson studied four 

cohorts of medical students and did not include GPA in her analysis. 

In his literature synthesis article, Rabinowitz (1999) presents studies that show 

entering students who later choose primary care practice have equal or higher average 

GPA and MCAT scores (Hojat, Gonnella, Erdmann, Veloski, & Xu, 1995; Kassebaum et 

al., 1996) and studies that show entering students have lower average GPA and MCAT 

scores (Martini, Veloski, Barzansky, Xu, & Fields, 1994; Rezler & Kalishman, 1989). As 

director of a program to produce primary care physicians for rural areas, Rabinowitz also 

shares his experiences and observations. Rabinowitz (1999) concluded that the use of the 

MCAT and GPA scores in the admissions process (always choosing the highest scores) 

may be selecting students who are less likely to practice in primary care medicine. 

Rabinowitz says that the association between MCAT and GPA scores and clinical ability 

has not been established and he encourages admission officials to be open to admitting 

students with a wider range of MCAT and GPA scores who have an interest in primary 

care. Rabinowitz (1999) also states that researchers have not shown a higher attrition rate 

among medical students with MCAT and GPA scores in the lower part of an acceptable 

range (Mitchell, 1990; Rabinowitz, 1993). 



Rabinowitz (1999) and Senf and colleagues (2003) offer literature syntheses that 

give an analysis of the studies from the 1980s and 1990s. Both of these researchers cite 

some studies that show that a broad undergraduate background is related to the decision 

to practice primary care. The literature synthesis conducted by Senf and colleagues also 

cites some studies that do not show an association. Senf and associates reported on three 

individual studies from the late 1990s and two older literature syntheses from the early 

1990s. The two older literature syntheses showed that a broad academic background, a 

background in liberal arts, or a major in the behavioral sciences is related to primary care 

choice. The newer literature synthesis reports that no conclusions can be drawn. 

Two researchers found no association between academic background and specialty 

choice (Owen et al., 2002; Rabinowitz et al., 2001). Rabinowitz and associates analyzed 

20 variables, including undergraduate science GPA, biology and reading MCAT scores. 

Using logistic regression to identify predictors of rural family practice, Rabinowitz and 

associates looked at the records of 3,414 graduates from the classes of 1978-1993. This 

study used the specialty choice of practicing physicians (rather than residence choice) as 

an outcome variable and did not find any association between academic background and 

rural family practice specialty choice. 

Rabinowitz and colleagues (2001) did not find an association between academic 

background and specialty choice in the cohorts he studied (from the late 1970s to the 

early 1990s), and Owen and colleagues (2002) did not find an association in his more 

recent cohorts in the late 1990s. Owen and colleagues analyzed 13 applicant 

characteristics from four cohorts, including MCAT scores, college major, and GPA. GPA 

was split into science and non science GPA (less than 3.5, 3.51-4.0) and the MCAT score 
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was split into the science (less or equal to 10.9, 11.0-15.0) and verbal sections (less or 

equal to 10.9, 11.0-15.0). The college major was coded as science or non science. The 

researcher did not find an association between primary residence choice and these 

academic background measures (Owen et al.). 

Association between Values, 

Experiences, and Personality with Specialty Choice 

There are some aspects of the medical school applicant that are more difficult to 

measure than GPA or MCAT scores. These items have great potential for predicting 

specialty choice and include: attitudes, values, personality, interests, experiences, and 

activities (Klein, 2000; Lischke, 2000). Admissions officials try to capture some of this 

information from the medical school application, the letters of references, personal 

statement, or the interview process. A large number of researchers have studied how 

these qualitative items collected at admissions relate to academic success, but there have 

been fewer researchers who study the association between these measures and specialty 

choice (Albanese, Snow, Skochelak, Huggett, & Farrell, 2003; Kulatunga-Moruzi & 

Norman, 2002; Siu & Reiter, 2009). 

Researchers have analyzed this association between these softer admission tools 

and specialty choice with varying results (Ferguson, James, O'Hehir, & Sanders, 2003; 

Madison, 1994; Schneider, Hosokawa, & Campbell, 1994). Other researchers have added 

questionnaires to assess attitudes and values more specifically (Bailey, 2001, Klein, 2000, 

Lischke, 2000). The relationship between personality or emotional intelligence and 

specialty choice has been studied since the 1960s. Research from the last ten years has 

reported personality differences in specialty choice (Borges & Osmon, 2001; Markert et 
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al., 2008) but not differences in emotional intelligence as measured by three different 

scales (Borges, Stratton, Wagner, & Elam, 2009). Lastly, researchers have found that 

interest and previous experience with community service (Rabinowitz, 1999, Owen et al., 

2002) and research (Rabinowitz, 1999, Senf et al., 2005, Senf et al., 2003) are also 

associated with specialty choice. These interests and experiences are listed on the medical 

school application, but are hard to measure. The student's personality, values, and 

emotional intelligence are also very hard to assess from the application and interview. 

A researcher from McMaster University Medical School in Canada produced a 

comprehensive overview of the predictive value of several tools commonly used in the 

medical school admissions process (Siu & Reiter, 2009). This researcher was looking for 

outcomes related to academic, clinical, and professional performance rather than 

specialty choice. Siu and Reiter found that GPA, MCAT and multiple mini interviews 

were predictive of future success while the following qualitative measures were not: 

personal interviews, personal statements, letters of reference, personality testing, 

emotional intelligence, and situational judgment tests. 

While Siu and Reiter (2009) did not find that those softer tools predicted academic, 

clinical or professional success, three researchers found that some of these measures were 

useful in predicting specialty choice (Bailey, 2001; Klein, 2000; Lischke, 2000). Klein 

found an association between a social issues attitude survey and specialty practice. Klein 

conducted a study on the empathy ratings and attitudes of 239 medical students who 

graduated in 1988 and 1989. The researcher gave the Hogan Empathy Scale and the 

Attitudes Towards Social Issues in Medicine questionnaires to students in their third year 

of medical school. The survey results were matched with the specialty that the medical 
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students choose to practice five years after they graduated from medical school. While 

controlling for age, gender, SES, academic class rank, and undergraduate major, Klein 

found that the Hogan Empathy Scale did not predict future specialty choice but the 

Attitudes Towards Social Issues in Medicine was highly predictive. The results of this 

study suggest that admissions officials (of schools wanting to produce primary care 

physicians) could request applicants to complete this attitudes questionnaire or ask 

applicants some of the questions in the admissions interview. 

Contrasting results were found for the association between emotional intelligence 

and specialty choice (Bailey, 2001; Borges et al., 2009). Bailey found that empathy 

ratings as measured by the Interpersonal Reactivity Index Survey were related to 

specialty choice (Bailey). Bailey surveyed 139 third year medical students and found that 

students who preferred a patient orientated specialty, scored much higher on the empathy 

scale than students who were more procedurally oriented. According to Bailey, a patient 

orientated specialty is one that allows extensive and prolonged contact with patients (e.g., 

primary care specialties, geriatrics, and dermatology). A procedure-oriented specialty is 

one in which patient contact is relatively limited and brief and the physician focuses 

primarily on performing an invasive procedure (e.g., radiology, urology, and surgery). 

In contrast to Bailey (2001), Borges and associates (2009) analyzed the results from 

three studies and found that there were no differences in emotional intelligence between 

students entering primary care and non-primary care specialties. Borges and associates' 

study brought together three studies that used different questionnaires and samples. The 

first study used the Mayer-Salovey-Caruso Emotional Intelligence Test with a sample of 

84 medical students in their fourth year of medical school. The second study used the 



77 

Trail Meta-Mood Scale with a sample of 250 students in their third year of medical 

school. Lastly, the third study analyzed by Borges and associates gave the Bar-On 

Emotional Quotient Inventory to 292 first year medical students. In Borges and 

associates' study, the specialty choice was grouped two ways: (1) primary care and non 

primary care, and (2) primary care physicians, hospital based specialists (anesthesiology, 

emergency medicine, pathology, radiology) and technical and surgical specialists 

(neurology, obstetrics, and gynecology, ophthalmology, and all surgical fields). When 

specialty choice was grouped either way, there were no associations found between these 

three emotional intelligence measures and specialty choice. 

However, attitudes were found to predict specialty choice (Lischke, 2000). Lischke 

developed his own surveys and assessed 172 students at the start of each year of medical 

school and then recorded their residency choice at the end of their fourth year of medical 

school. He found that both attitudinal items and self-descriptive adjectives predict 

primary or non-primary care residency choice. 

Other researchers (Borges & Osmon, 2001: Markert et al., 2008) found an 

association between specialty choice and a different qualitative measure, personality. 

Markert and associates gave four entering classes (2003-2006) at Tulane Medical School 

the Neuroticism-Extraversion-Openness Personality Inventory. They then analyzed their 

residency choice four years later and found personality differences among specialties in 

the areas of neuroticism, openness and agreeableness but he did not find differences in 

conscientiousness and extraversion. Markert and colleagues used age and MCAT scores 

as covariates in this analysis of personality and specialty choice and did not find any 

differences in the age or MCAT scores. 
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A second group of researchers, Borges and Osmon (2001), also found a 

relationship between personality and medical specialty choice. The author proposes a 

conceptual model and tests this model to see if the scores on the 16 Personality Factor 

Questionnaire were associated with a specialty choice of family practice, general surgery, 

and anesthesiology. Approximately fifty doctors in each specialty were surveyed. Of the 

16 personality factors measured, there were differences in four factors among the three 

specialties: Rule-Consciousness, Abstractedness, Vigilance, and Tough-Mindedness. 

Family practitioners scored higher than surgeons and anesthesiologists on the personality 

traits of Rule-Consciousness and Abstractedness. Family practitioners perceived 

themselves as more strict followers of rules and more imaginative and idea-oriented. 

Anesthesiologists scored the highest on the trait of vigilance, suggesting that they are 

more suspicious and skeptical than family practitioners and surgeons. The surgeons 

scored the highest on the trait of tough-mindedness which means as a whole, the surgeons 

perceive themselves to have lower levels of empathy. The authors recommend studying 

this model further and state that the 16 Personality Questionnaire could be used in the 

future to help medical students make satisfying career choices. 

Schwartz , Barclay, Harrell, Murphy, Jarecky, and Donnelly (1994) suggest that 

personality measures could be used in conjunction with other information to make 

admissions decisions. However, Markert and associates (2008) are concerned about using 

personality measures to establish prescribed criteria for admittance to medical school. 

Although ethical considerations could preclude the use of personality surveys to 

prescreen medical school applicants, personality research on medical specialty choice 

may provide worthwhile background knowledge for the admissions committee members 
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or interviewers (Markert et al.). Schools with missions to produce a certain type of 

physician to serve regional or state needs would be most interested in this. 

Personality, value, and interest surveys can be helpful to students who are trying to 

choose a specialty and a general knowledge about how these qualitative aspects affect 

specialty choice may be helpful to admissions officials who are trying to admit students 

who will choose a certain specialties. The Association of American Medical Colleges has 

developed a website entitled Careers in Medicine that guides a student through the 

process of assessing his or her values, interests, skills, personality, and practice needs and 

matching his or her profile to specialty choices (Association of American Medical 

Colleges, 2010b). In addition to demographic and academic factors, there is a growing 

body of literature that shows how intrapersonal aspects (personality, values, interests, and 

attitudes) also affect specialty choice (Markert et al., 2008). 

Summary of Chapter Two 

The literature review displays some of the academic discourse on the topic of 

medical specialty choice from the 1990s to 2010. The literature review begins broadly 

with a brief historical and career choice overview and then narrows to discuss the student 

characteristics that affect specialty choice. Authors who combined many studies in a 

narrative synthesis were described as well as studies that used logistic regression to 

analyze multiple independent variables. Next, studies were discussed that centered on 

three aspects of student characteristics that may be related to specialty choice: (a) 

demographics, (b) academic background, and (c) values, experiences, and personality. 

Since there are so many factors that influence a student's specialty choice that can 

be added to a research study, there are no comprehensive studies that offer clear 
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predictors for specialty choice. Instead, many studies study small aspects of what 

influences specialty choice. This study will focus on only the demographic and academic 

background variables that are known before admission to medical school. This area of 

research is still evolving. 

The demographic and academic background variables discussed in this literature 

review were gender, age, race, socio-economic background, and geographic background. 

Researchers have found mixed results with the relationship between gender and specialty 

choice except that in many studies, males are more likely to practice primary care in rural 

and underserved areas. Both genders seem to increasingly value a lifestyle that allows 

more family and leisure time. This trend is also found among people in their 20s and 30s 

in other occupations. Age upon admittance to medical school does not seem to predict 

specialty choice but anecdotally, older students may be more likely to stick with their 

original career plans expressed prior to admission to medical school (personal 

communication with P.Roche, M.D. on April 12, 2010). 

When considering how race is associated with specialty choice, results are also 

mixed. But it seems that Hispanics may prefer family practice and all minorities may be 

more likely to choose internal medicine and also to serve the underserved. A rural 

background is a predictor of future practice in a rural location, but other aspects of how a 

student's geographic background are related to their specialty choice are unclear. More 

studies found that a student's lower socio-economic background may be associated with 

choosing primary care but there were some studies that showed no association. One study 

found that students whose parent(s) are physicians are less likely to practice family 

medicine (Senf et al., 2003) but it is not clear if this is also true for internal medicine or 
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pediatrics. When looking at all the studies that have analyzed academic background, 

researchers have found mixed results on the associations between MCAT scores, GPA, 

college major and specialty choice. 

Many demographic and academic background variables have been studied, but in 

the literature there are only a couple of variables that show a consistent association with a 

primary care specialty choice. As mentioned in the previous paragraph, males are more 

likely to practice primary care in rural and underserved areas and those from families 

from a lower socioeconomic status are more likely to practice primary care. In addition, if 

there is an association, the variable may be only associated with one specialty choice or 

geographic area. More studies that use logistic regression and that separate primary care 

into internal medicine, pediatrics, and family medicine are needed to identify the 

variables that are significantly associated with specialty choice. Association of American 

Medical Colleges recommends that leaders at each medical school individually analyze 

their admissions process and determine for themselves what type of applicant is more 

likely to accomplish the mission of the school. 

This study will analyze the demographic and academic background admissions 

information at one private medical school in the southeastern United States. This school 

has a mission to meet the primary care needs of rural and medically underserved areas of 

that state. The purpose of this study will be to identify predictors that will help 

admissions officers identify applicants who are more likely to practice primary care 

medicine. 



CHAPTER 3 

METHOD 

The study was a retrospective cohort design involving 250 graduates from one 

medical school in the southeastern United States. The relationship between medical 

school applicant characteristics (demographic and academic background) and specialty 

choice was measured. Any significantly predictive variables found could be used by 

admissions officials to increase the likelihood of more students choosing to practice 

primary care. Logistic regression was used to identify predictive student characteristics of 

specialty choice. The following aspects of the methods are described in this chapter: (a) 

research design, (b) data protection, (c) variables, (d) research questions and hypotheses, 

(e) setting and sample, (f) data sources, and (g) data analysis. 

Research Design 

The study was conducted using a non-experimental retrospective cohort research 

design. A retrospective cohort design is also known as a historical cohort design and is 

used to analyze the relationship between past records and more recent outcomes (Gordis, 

2009). This design was used because the historic admissions data (1998-2002) and the 

specialty choice data (2009) were both available from one medical school and had not 

been analyzed. A cohort is a group of people who share a common characteristic or 

experience and in this study, each medical school graduating class is a cohort. The 

82 
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researcher analyzed pre-existing demographic and academic background data from 

admissions applications to determine if those variables predict specialty practice choice. 

The records from five cohorts of medical students were used. The students from five 

cohorts submitted their applications to one medical school between 1998 and 2002. The 

students matriculated through medical school and graduated between 2002 and 2006, 

depending on the year they started and if they were delayed for any reason. Those who 

graduated after 2006 were excluded from this study. The researcher obtained the 

students' specialty choice in the fall of 2009 which was enough time for the last cohort 

(who graduated in 2006) to complete a three-year residency in primary care. To see a 

graphic representation of this research design timeline see Appendix K. 

Post residency specialty choice was used instead of residency choice in this study. 

This is done to differentiate the medical school graduates who practice family medicine, 

pediatrics, and internists from the students who continue their education with fellowships 

after primary care residencies. Graduates who are in fellowships or who are practicing a 

subset of a primary care specialty (like pediatric rheumatology, cardiology, or 

gastroenterology) are not counted as primary care practitioners in this study. This was 

done because physicians who specialize beyond residencies do not usually go to rural and 

underserved areas to serve the primary care health needs of these populations. Those 

physicians who continue their education with fellowships are important to society, but 

they are not the focus of this research. Other researchers have used or recommended 

specialty choice rather than residency choice as the outcome variable for studies 

involving specialty choice distribution (Lawson, 2003; The Robert Graham Center, 2009) 
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For this study, specialty choice was defined as the self-reported specialty practice 

that physicians reported to the 2009 AMA Physician Master file. In 2001 Rabinowitz and 

associates also used this data source. The researcher identified factors that predict 

students' choice of primary versus non-primary care and then the three fields within 

primary care separately: internal medicine, pediatrics, and family practice. This method 

of analyzing the three specialties separately was used by Lawson in 2003 and 

recommended by Senf et al., 2002. Primary care can be defined in many ways. In this 

study, the most conservative and traditional definition of primary care was used which 

includes only pediatrics, family medicine and internal medicine. There are many studies 

that also use this definition (Lawson, & Hoban, 2003; Owen et al., 2002; Senf et al., 

2002). 

AMCAS applications was used as the source of admissions data and the AMA 

Physician Masterfile was the source of data for the graduates' specialty choices. This 

admissions data was obtained from the Dean of Admissions with permission from the 

Dean of the Medical School. Paper admissions files for each medical student are housed 

within an office at the medical school. The researcher retrieved the AMCAS application 

from the file of each medical student who graduated between 2002 and 2006. Next, the 

researcher entered the variables of interest into an Excel spreadsheet. The sample's 

specialty practice choice in the fall of 2009 was obtained from the university's alumni 

office. Development officers in the alumni office compiled specialty data from the 

American Medical Association's Physician Masterfile (electronically supplied to the 

university in the fall of 2009). 
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Data Protection 

Several steps were taken to ensure the protection of the sensitive student 

information and the anonymity of the site. First, Mercer University's Institutional Review 

Board approved this study (see Appendix L for the permission letter). Next, the 

researcher entered the paper admissions files within the administrative office suite of the 

medical school to make certain that none of the paper files or copies of them leave the 

site. After the data were entered into the computer, the admissions application dataset and 

the specialty dataset were merged. Each entry received an identification number not 

associated with any actual identifying information. A codebook containing only the 

identification numbers and the student's names was kept in a locked safe at the 

researcher's home. This was kept for the event in which further information was needed 

about a student. After the identification number was added and the code book was saved, 

all identifying information was removed from the main spreadsheet. This ensured that no 

one can identify individuals. 

After removing all identifying information from the database, the researcher took 

steps to keep the database safe from tampering, corruption, or theft. The Excel 

spreadsheet was stored on a flash drive temporarily to transport the spreadsheet to the 

researcher's home office computer. The spreadsheet was downloaded to the researcher's 

home office computer and the flash drive file was kept as a backup in a locked safe at the 

home office. The Excel spreadsheet was copied into an SPSS data base and the analysis 

was conducted from the home office. The researcher's home computer was in a locked 

office. The computer was password protected and the anti-virus software was updated 

daily. Only the researcher had access to the database. AD copies of the database and 



86 

coding procedures will be kept for at least five years to respond to any inquires from 

interested readers. The site was protected by not disclosing the name of the school, the 

names of any of the employees, or the location of the school. 

Study Variables 

Twelve independent variables were used to predict specialty choice from the five 

cohorts of medical school graduates. The independent variables were chosen because 

they were included in the Bland-Meurer Theory (Bland et al, 1995b) or were included in 

previous research on medical education. See Appendix J for the authors and years of 

previous research on these variables. The independent variables that were studied 

include: (a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of education, 

(e) self-identified disadvantaged status, (f) graduation from high school in a county that is 

considered rural, (g) undergraduate GPA, (h) total MCAT score, (i) date of medical 

school application, (j) gender, (k) age, and (1) race. 

The dependent variable consisted of the specialty choice grouped different ways 

according to this study's four research questions. In research question one the dependent 

variable was the graduate's choice to practice primary care medicine (family practice, 

internal medicine, and pediatrics) or non-primary care medicine (all other specialties 

including subspecialties of family practice, internal medicine and pediatrics). 

In research question two, the dependent variable was the graduate's choice to 

practice family medicine compared with all other specialty choices. In research question 

three, the dependent variable was internal medicine specialty choice compared with all 
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other specialty choices. Lastly, in research question four, pediatrics specialty choice was 

the dependent variable and it was compared with all other specialty choices. 

Research Questions and Hypotheses 

The study was guided by the following research questions and hypotheses. 

RQ 1: Will demographic and academic background items on the admissions 

application predict future primary care medical practice? 

Ho 1: There will be no statistically significant logistic regression equation 

containing these independent variables which successfully predicts future 

primary care practice: (a) female guardian's occupation, (b) female guardian's 

highest level of education, (c) male guardian's occupation, (d) male 

guardian's highest level of education, (e) self-identified disadvantaged status, 

(f) graduation from high school in a county that is considered rural, (g) 

undergraduate GPA, (h) total MCAT score, (i) date of medical school 

application, (j) gender, (k) age, and (1) race. 

RQ 2: Will demographic and academic background items on the admissions 

application predict future family medicine practice? 

Ho2: There will be no statistically significant logistic regression equation 

containing these independent variables which successfully predicts future 

family medicine practice: (a) female guardian's occupation, (b) female 

guardian's highest level of education, (c) male guardian's occupation, (d) 

male guardian's highest level of education, (e) self-identified disadvantaged 

status, (f) graduation from high school in a county that is considered rural, (g) 
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undergraduate GPA, (h) total MCAT score, (i) date of medical school 

application, (j) gender, (k) age, and (1) race. 

RQ 3: Will demographic and academic background items on the admissions 

application predict future internal medicine practice? 

Ho 3: There will be no statistically significant logistic regression equation 

containing these independent variables which successfully predicts future 

internal medicine practice: (a) female guardian's occupation, (b) female 

guardian's highest level of education, (c) male guardian's occupation, (d) 

male guardian's highest level of education, (e) self-identified disadvantaged 

status, (f) graduation from high school in a county that is considered rural, (g) 

undergraduate GPA, (h) total MCAT score, (i) date of medical school 

application, (j) gender, (k) age, and (1) race. 

RQ 4: Will demographic and academic background items on the admissions 

application predict future pediatrics practice? 

Ho 4: There will be no statistically significant logistic regression equation 

containing these independent variables which successfully predicts future 

pediatrics practice: (a) female guardian's occupation, (b) female guardian's 

highest level of education, (c) male guardian's occupation, (d) male 

guardian's highest level of education, (e) self-identified disadvantaged status, 

(f) graduation from high school in a county that is considered rural, (g) 

undergraduate GPA, (h) total MCAT score, (i) date of medical school 

application, (j) gender, (k) age, and (1) race. 
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Setting, Population, and Sampling Procedures 

The study sample consisted of 250 physicians from one medical school in the 

southeastern United States who graduated between 2002 and 2006 (five cohorts). The 

following inclusion criteria were used to select the sample: (a) the student's admissions 

applications was on file at the medical school, (b) the student graduated between 2002 

and 2006, (c) the student's specialty choice in 2009 was identified in the alumni database. 

There were between 42 and 54 students in each graduating class between 2002 and 

2006. The cohorts were chosen because this time frame provided at least three years after 

medical school graduation for students to complete a typical three year residency in 

primary care. Then the students either continued with a fellowship or began practice in 

primary care. Thus the researcher identified which students were practicing primary care 

in the fall of 2009. This time frame also was more applicable to the current admissions 

process than cohorts from the 1980s or 1990s. The unit of analysis was the individual 

medical school graduate. 

The medical school was chosen because it is a small private medical school in the 

southeastern United States with a mission to produce graduates who will practice primary 

care. The importance of practice in rural and underserved areas is emphasized in the 

curriculum. In addition, this school's admissions records had never been analyzed for 

residency or specialty prediction. The school is located in an urban location and is 

accredited by the Liaison Committee on Medical Education. 

Data Sources 

Data on each of the independent variables was taken from the AMCAS applications 

of the medical school graduates from 2002-2006. For normal four year medical school 
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medical school during 1998-2002. Data on the dependent variable and specialty choice 

was obtained from the school's alumni database. The specialty information on this 

alumni database was compiled from the American Medical Association's Physician 

Masterfile (fall of 2009). 

American Medical College Application Service 

Most medical schools in the United States use the American Medical College 

Application Service (American Medical College Application Service [AMCAS], 2010). 

"AMCAS is a non-profit, centralized application processing service for applicants to the 

first-year entering classes at participating U.S. medical schools" (AMCAS, 2010, K 1). 

Employees at AMCAS do not make any admissions decisions; rather they collect 

information once and then distribute the admissions application to the schools the student 

applies to. Students send their transcripts and their MCAT scores to the AMCAS service 

and these items are included on the AMCAS report that is sent to medical schools. The 

transcript is presented on the application in a standardized way and the GPA is calculated 

in two ways, one way that includes only the Biology, Chemistry, Physics and Math 

grades combined (BCPM), and one way that includes all course grades. 

The students completed the applications in paper form until 2001. In 2002 

employees at AMCAS created an online form and increased the standardization of the 

process. With the online form, students choose answers from a drop down menu on some 

of the questions rather than writing the answer in a blank. Also a few questions were 

added and the work, research, and community experience section was standardized to 

make it easier to interpret. 
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In addition to the change from paper to the internet form, there were a few changes 

in the way AMCAS measured some of the variables that were used in this study. First, in 

1998 there was not a question about the disadvantaged status of the applicant. This 

question was added in 1999. From 1998-2001 the rural status of the applicant's birthplace 

was noted but not the rural status of their high school. However, the county name of the 

high school was reported and the researcher used the county name to identify rural status. 

In 2002, the rural status of the high school was noted but not the rural status of the 

applicant's birthplace. In all cases where the AMCAS application reports rural status, it 

was determined by the county's rural status according to the U.S. Census Bureau's rural 

designations (AMCAS officer, personal communication, April 11, 2010). 

The U.S. Census Bureau defines rural as "all territories, population, and housing 

units located outside of metro areas" (2009b, f̂ 5). Urban areas are defined as a metro 

area containing a core urban area of 50,000 or more population, and a micro area is 

defined as an area containing an urban core of at least 10,000 (but less than 50,000) 

population (U.S. Census Bureau, 2009b). To look up the rural status of counties listed in 

the applications, the researcher referred to the List of Rural Counties and Designated 

Eligible Census Tracts in Metropolitan Counties that is published by the U.S. Office of 

Rural Health Policy (United States Department of Health and Human Services: Health 

Resource and Service Administration, 2005). 

MCAT scores are also reported on the AMCAS application. For the purpose of this 

study, the MCAT scores of the most recent test were used. The MCAT score was divided 

into four subject scores (Verbal Reasoning, Physical Sciences, Biological Sciences, and 

the Writing Sample) and a total score that combines the four subject scores. The Verbal 
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Reasoning, Physical Sciences, and Biological Sciences were scored on a scale from 1 to 

15, with 15 being the best score. MCAT employees scored the Writing Sample by giving 

each sample a letter from J to T with J being the lowest and T being the highest and best 

score. For the total score the three numerical scores were summed and then the writing 

sample's letter is added to the number (e.g., 32S) (Association of American Medical 

Colleges, 2010b). 

The MCAT scoring system has not changed during the years the researcher is 

studying (applications from 1998-2002) (S. Apler, personal communication, March 22, 

2010). The scores from each year were comparable to each other. The scores, not 

percentiles, are used for research purposes. The validity of the MCAT for predicting 

medical school performance has been measured (Julian, 2005). The validity coefficient is 

a measure of the closeness of the relationship between the MCAT score and the medical 

school performance measure and ranges in value from negative one, a negative 

relationship, to positive one, a perfect relationship. A zero correlation coefficient would 

mean there was no relationship. Coefficients of .40 or higher signify a fairly strong 

association between the MCAT and the medical school performance (Julian, 2005). The 

validity coefficient for the MCAT predicting the cumulative medical school GPA is .59. 

The validity coefficient for the MCAT predicting the United States Medical Licensing 

Examination (USMLE) in a national sample is .70 for the first exam, (a test of basic 

science taken after the second year of medical school), .60 for the second exam, (a test of 

clinical skills usually taken the fourth year of medical school) and .62 for the third exam, 

(a comprehensive exam taken after the medical degree has been awarded) (Julian, 2005). 
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The Alumni Database and the AMA Masterfile Database 

The university alumni officers keep updated records of medical school graduates. 

The alumni officers use the Physician Masterfile database as a way to update the 

graduates' professional information. The Physician Masterfile was developed in 1906 by 

the AMA (AMA, 2010). It was originally used to keep track of AMA members, but it 

soon expanded to keeping records on the education, training, and certification of virtually 

all physicians in the United States, Virgin Islands, Puerto Rico and some Pacific Islands. 

A physician's file in this database starts when he or she enters an LCME accredited 

medical school and the file is updated as the physician's career progresses. Employees 

who work at the Physician Masterfile service update the Masterfile by receiving 

physician data from medical schools, hospitals, state licensing agencies, medical 

societies, and professional associations. In addition, the Physician Masterfile employees 

conduct an ongoing survey of the physician population with each physician surveyed 

every three years. This database is used for workforce planning and fraud prevention by 

educators, leaders of professional organizations, researchers, and government workers. 

More information about the administration of the Masterfile database is available 

elsewhere (Kletke, Polsky, Wozniak, & Escarce, 2000; Pasko & Smart, 2004). 

The Physician Masterfile is the most comprehensive data file available for 

physician practice location and specialty choice. This study uses the specialty choice 

variable from the Masterfile published in the fall of 2009. The researcher included the 

physician records of the alumni from one medical school who graduated during 2002-

2006. 
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Data Analysis 

Data analysis consisted of both descriptive and inferential statistics. Computer 

analysis was done using the eighteenth version of the IBM Statistical Package for Social 

Sciences (SPSS). Descriptive statistics portrayed the students in terms of each variable. 

Frequency distributions, means, standard deviations, ranges, percentages, and cross-

tabulations were generated as appropriate. Preliminary analyses were performed to 

determine if logistic analysis is feasible for this data. The data was examined for missing 

values, outlier data points, and possible interactions between variables. For each research 

question, a sample size of 250 was used for logistic regression analysis. 

The following statistics produced by the logistic regression analysis were used: 

the -2 Log likelihood statistic (which judged the model's goodness of fit), the Cox and 

Snell and Nagelkerke's statistic (which measured the strength of the association between 

the independent variables and the dependent variable), and the odds ratio for each 

significant independent variable. The odds ratio told the researcher the odds of the 

dependent variable changing with each unit change in the independent variable. For 

example, if the independent variable of gender has a significant odds ratio of 3.2, then the 

female medical student is 3.2 times more likely to enter family practice than a male 

medical student. A significance level of less than .05 and a 95% confidence interval that 

does not cross one was used to decide if the odds ratio was statistically significant or not. 

Logistic regression was appropriate in this study because the purpose of this study 

was to identify predictive factors for specialty choice. Logistic regression is used for 

studies in which continuous and discrete variables are used by the researcher to predict a 

dichotomous dependent variable such as group membership (Tabachnick & Fidell, 2006). 



95 

The analysis identified which independent variables were related to the dependent 

variables and the strength of those relationships. 

There are two assumptions that were met and tests that were conducted before the 

researcher determined that logistic regression could be used appropriately. There was a 

minimum sample size and the expected frequencies in any cell of the cross-tabulations of 

the independent variables with the dependent variables should be five or more. At least 

80% of the cells should have five or more participants. According to Warner (2008), the 

minimum sample size needed for logistic regression is ten times the number of 

independent variables that are included in the model. This study contains 12 independent 

variables, so at least 120 student records are needed for enough statistical power. 

The log likelihood function is a test statistic for the overall goodness of fit of a 

logistic regression model (Warner, 2008). The larger the absolute value of the log 

likelihood, the poorer the agreement between the probabilities of group membership that 

are generated by the logistic regression model and the actual group membership. 

Therefore a smaller absolute value of log likelihood will mean a better logistic model. 

Furthermore, the log likelihood can be multiplied by negative two to convert it to a chi-

square distributed variable. Then, taking the difference between -2 x log likelihood for 

the full model and -2 x log likelihood for the null model yields a chi-square statistic with 

k degrees of freedom where k is the number of predictors included in the full model. The 

Chi-Square test for improvement in model fit (relative to the null model) is a test statistic 

for goodness of fit of the model. The Chi-Square test tells whether or not the logistic 

model improves prediction beyond the null model or beyond an alternative model. The 



Chi-Square statistic will need to be large enough to be significant (p value < .05) 

(Warner). 

The backwards selection and forwards selection method of logistic regression were 

used to identify predictors of specialty choice for each research question. In the 

backwards method, a series of logistic regression procedures was executed and non

significant variables were removed one at a time until there was no non-significant 

variables remaining in the equation (a < 0.05) (Field, 2009). In the forwards method, the 

computer started with a model that only included a constant and then added single 

predictors to the model based on the score statistic. Predictors that improve the model 

were included in the model while predictors that weakened the model (according to the 

log likelihood ratio statistic) were rejected (Field, 2009). 

The logistic regressions produced results in the form of Wald chi-square statistics 

and estimated change in odds (odds ratios). The Wald chi-square statistic (with an 

associated p-value of .05 or less) was used to determine if there was a relationship 

between the independent variable and the dependent variable. The null hypotheses was 

rejected if the chi-square statistic's p-value is less than or equal to .05. 

Then, the odds ratios was analyzed to decide the relative importance of the 

predictive variables in each regression equation. When the value of the independent 

variable increases one unit, the odds ratio measures the increase or decrease in odds of 

being in one of the two dependent variable groups (i.e., primary care or non-primary 

care). When odds ratios are less than one, the student (on average) is less likely to enter 

primary care, and when the odds ratios are more one, the student (on average) is more 
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likely to enter primary care. The confidence interval surrounding the odds ratios will 

indicate the range of odds and the precision of the estimate. 

Summary of Chapter Three 

This chapter described the methods of this non-experimental retrospective cohort 

study. This study analyzed the relationship between characteristics (demographic and 

academic) of medical school applicants and their specialty choice at least three years after 

graduation from medical school. There was a three to seven year time lag between 

graduation from medical school and specialty choice determination in this study to try to 

determine an accurate count of what specialties the students choose to practice. 

The details of the data protection plan and analysis plan were presented in this 

chapter. The independent variables were listed and they are all found on the AMCAS 

applications. The dependent variable was the student's specialty choice and was found in 

the alumni office's database. This database contained specialty choice data that was 

collected in the fall of 2009 by the AMA Physician Masterfile. The student data were 

protected by removing all identifying information after the datasets are merged. The site 

was protected by not disclosing the name of the school, the names of any of the 

employees, or the location of the school. Logistic regression was used to test each of the 

four research hypotheses for a significant model. 



CHAPTER 4 

RESULTS 

To review, the purpose of this study was to identify significant admission factors 

that are associated with choice of primary care medical practice. Furthermore, the 

purpose was to provide empirical evidence that will assist medical school admissions 

directors to admit students who are more likely to choose primary care practice. 

In this non-experimental retrospective cohort study, the researcher analyzed the 

relationship between characteristics (demographic and academic) of medical school 

applicants and their specialty choice at least three years after graduation from medical 

school. A sample of 250 medical student alumni was used from one private medical 

school with a particular mission to provide primary care physicians to its state. The 

school is located in the southeastern United States. Five cohorts of medical students were 

studied including those who graduated from 2002 to 2006. Twelve independent variables 

were studied to determine if they were predictors of specialty choice. The independent 

variables were found on the American Medical College Application Service (AMCAS) 

application and included: (a) female guardian's occupation, (b) female guardian's 

highest level of education, (c) male guardian's occupation, (d) male guardian's highest 

level of education, (e) self-identified disadvantaged status, (f) graduation from high 

school in a county that is considered rural, (g) undergraduate GPA, (h) total MCAT 

score, (i) date of medical school application, (j) gender, (k) age, and (1) race. 

98 
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The dependent variable was the student's specialty choice that was identified by 

the medical school's alumni office's database. The specialty choice information in the 

alumni office's database was retrieved from the American Medical Associations' (AMA) 

Physician Masterfile that was updated in the fall of 2009. There was a three to seven year 

time lag between graduation from medical school (2002- 2006) and specialty choice 

determination in this study to determine the specialty choice rather than residency choice. 

Lawson et al. (2004) recommended studying later medical career paths after initial 

residency choice. For this study, the specialty choice was recorded in the data base as 

primary care or not, family practice or not, internal medicine or not, and pediatrics or not. 

Primary care was defined as practicing family practice, internal medicine or pediatrics. 

The results of the study are described in this chapter. First the researcher presents 

a description of the data entry, and data screening activities that took place. The data 

screening activities include: (a) identifying and addressing missing values, (b) grouping 

the guardians' occupational status and educational level into meaningful categories, (c) 

conducting cross tabulation analysis with pairs of categorical variables to examine 

expected frequencies in each cell, (d) identifying and addressing missing values and 

outlier data points, (e) testing for interactions between predictor variables, (f) recoding 

variables, and (g) collapsing variables. Secondly, an overview of the characteristics of the 

study participants is described. Lastly, the findings of each research question are 

presented and the chapter ends with a summary. 

Data Entry, Cleaning, and Screening 

The researcher entered the data from 250 medical school alumni's admissions 

applications. After data entry, the data were screened for accuracy. After a descriptive 



analysis of the variables, some of the variables were combined, collapsed, or regrouped. 

For a description of each categorical variable in the form that was used for logistic 

regression analysis, please refer to Table 3. The continuous variables of age, MCAT 

score and undergraduate GPA were kept in their continuous format for the logistic 

regression analysis. The racial categories of Indian, Asian, African American, Hispanic 

and other combined to make only 11.2% (n=28) of the total student sample. The race 

category was collapsed to form only two values, Caucasian and other, because when 

cross tabs were conducted with each pair of categorical variables (using six racial 

categories), there were less than five expected participants in 79% of the cells. According 

to Warner (2008), binary logistic regression may not generate accurate results when 20% 

or more cells have expected cell frequencies of less than five. 

The Medical College Admissions Test (MCAT) variable was formed by taking 

the most recent score (at the time of application) on the writing sample and converting 

the alphabetical score into a numerical score. This conversion method was also done in 

Julian's study in 2005. Next, the researcher added the numerical score of the writing 

sample to the alumni's most recent MCAT numerical score to produce one number that 

represents all four components of the MCAT: verbal reasoning, physical sciences, 

biological sciences, and the writing sample. 

The guardian's occupation variable was created by examining the data and 

following the methods of previous studies (Owen et al., 2002; Rabinowitz, 1999; Senf et 

al., 2003). The guardian's occupation was listed on the medical school applications in 

nominal form. Starting with the graduating class of 2006, the online form listed 

occupational categories for the applicant to choose, but before that, applicants simply 
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wrote in their guardian's occupational title. Upon reviewing methods used in previous 

studies (Owen et al., 2002; Rabinowitz, 1999; Senf et al., 2003), the researcher 

determined that a guardian's occupational involvement with the medical field and his or 

her occupational status (low level, managerial, or professional) may predict the student's 

specialty choice. The researcher's best judgment was used to place each occupational title 

into one of four categories: a) physician, b) other health related worker, c) professional, 

excluding health related professionals which are included in health related worker 

category, and d) all other occupations. Among the female guardians of medical students, 

there were only three physicians, so for the female guardians only, the physician category 

was collapsed with the other health related worker category. 

The researcher also formed the guardian's educational level variable by 

examining other studies and the data (Rabinowitz et al., 2000; Senf et al., 2003). Starting 

with the graduation class of 2006, online applicants to medical school choose from a list 

of educational levels, but previous to 2006, the applicant wrote in their parents' highest 

level of education. The researcher examined the data on the applicants and used her best 

judgment to put each guardian's educational level into one of these four categories: a) 

those who earned a high school diploma or less, b) those who attended some college, 

including those who earned an associate's degree or went to technical school, c) those 

who earned a bachelor's degree, and d) those who earned a master's degree, doctoral 

degree, or other professional degree. 

To form the rural background variable, the location of the alumni's graduating 

high school was recorded from the medical school admissions application. The 

application contained the name of the high school and the city it was located. Using the 
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internet, the researcher identified the county and then checked the list of counties on the 

List of Rural Counties and Designated Eligible Census Tracts in Metropolitan Counties 

to see if the county was considered rural or not by the U.S. Office of Rural Health Policy 

(United States Department of Health and Human Services: Health Resource and Service 

Administration, 2005). The high school was classified as either rural or not rural based on 

the county's designation. 

Graduation year and disadvantaged status were also variables that were listed on 

the application. Graduation year was listed on the student's admissions file and is 

typically four years after the student's first year of medical school. The applications of 

the first cohort of students studied (class of 2002) did not list disadvantaged status, but 

after the class of 2002, the applications listed the self-claimed disadvantaged status. Only 

twelve students out of the sample of 250 claimed disadvantaged status, although based on 

the application essays and parent's occupational status, many additional students grew up 

in poverty or endured hardships. After conducting cross tabulation analyses with the 

disadvantaged variable and the other categorical variables, the researcher determined that 

the disadvantaged status variable would not be included in the logistic regression 

analysis. The cross tabulation analysis showed that 52% of cells contained less than five 

expected counts. As mentioned previously, binary logistic regression may not generate 

accurate results when 20% or more cells have expected cell frequencies of less than five 

(Warner, 2008). 

The specialty choice variable in the study's dataset was formed by information 

from the medical school's alumni database. That alumni database retrieved their specialty 

choice information from the AMA Physician Masterfile in the fall of 2009. Using alumni 



names and graduation years, the researcher successfully matched all of the specialty data 

with the admissions data. The specialty data were then coded as either primary care or 

not, family practice or not, internal medicine or not, and pediatrics or not. Clarifications 

about specialty choice were addressed by a member of the researcher's dissertation 

committee who is knowledgeable about medical career paths. 

The cross tabulation analysis with each pair of categorical independent variables 

revealed that there were more than 20% of expected cell frequencies of less than five for 

the racial variable, the female guardian occupational variable, and the alumni's self-

claimed disadvantaged status variable. Therefore, these variables were either collapsed or 

eliminated as explained previously. 

Missing values, outlier values, and interactions between independent variables 

were screened for and addressed. The numbers of missing values for each variable are 

portrayed in Table 1. These missing values were coded with the number "99" and the 

participants with missing values were kept in the logistic analysis. Box and whisker plots 

were created for the three continuous variables of age, undergraduate GPA and the 

MCAT score. No values were identified to be extreme outliers, so no values were 

eliminated from analysis. Lastly, the categorical independent variables were tested for 

possible two way interaction effects, and there were no interactions identified. 

Characteristics of the Sample 

Frequencies and descriptions of each of the 12 independent variables and the 

dependent variable are presented in this section. The sample consisted of 250 medical 

school alumni about equally divided into five graduating cohorts from 2002 to 2006. 

There were slightly more males (54.6%) than females (45%) in the sample and the 
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sample was mostly Caucasian (88.8%). After Caucasian, there were 4.4% of the students 

who self-identified themselves as Indian or Pakistani, 2.4% as Asian, 2% as African 

American, 1.6% as Hispanic, and less than one percent as other. Seventy percent of the 

students were 23 years or younger at the time of their application to medical school and 

only 4.8% of the students self-claimed disadvantaged status. See Table 1 for a full 

description of the frequencies of each variable used in the study. 
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Frequencies of All Variables Used in the Study 

Variable Name n % 

Independent Variables 

Year of graduation from medical school 
2002 
2003 
2004 
2005 
2006 

Racial or ethnic group (self-identified) 
Caucasian 
Indian or Pakistani 
Asian 
African-American 
Other 

Disadvantaged status (self-claimed) 
Disadvantaged 
Not disadvantaged 
Missing 

Age 

Gender 

<23 years 
>24 years 
Missing 

Male 
Female 
Missing 

Undergraduate GPA 
<3.48 
>3.49 
Missing 

MCAT score of most recent testa 

<31 
>32 
Missing 

Male guardian's occupation 
Professional b 

Other 
Physician 
Other health related workerc 

Missing 

49 
52 
43 
55 
52 

223 
11 
6 
4 
2 

12 
230 
9 

176 
74 
1 

137 
113 
1 

117 
124 
10 

127 
122 
2 

135 
72 
22 
12 
10 

19.5 
20.7 
17.1 
21.9 
20.7 

88.8 
4.4 
2.4 
1.6 
.8 

4.8 
91.6 
3.6 

70.1 
29.5 
.4 

54.6 
45.0 
.4 

46.6 
49.4 
4.0 

50.6 
48.6 
.8 

53.8 
28.7 
8.8 
4.8 
4.0 
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Female guardian's occupation 
Professional b 

Other 
Physician 
Other health related worker c 

Missing 
Male guardian's education 

High school diploma or lower 
Some college or technical school 
Bachelor's degree 
Graduate or professional degree 
Missing 

Female guardian's education 
High school diploma or lower 
Some college or technical school 
Bachelor's degree 
Graduate or professional degree 
Missing 

Rural status of high schoole 

Rural 
Not rural 
Missing 

88 
121 
3 
29 
10 

57 
25 
72 
86 
11 

64 
47 
56 
72 
12 

79 
169 
3 

35.1 
48.2 
1.2 

11.6 
4.0 

22.7 
10.0 
28.7 
34.3 
4.4 

25.5 
18.7 
22.3 
28.7 
4.8 

31.5 
67.3 
1.2 

Dependent Variable 

Specialty Practice in the Fall of 2009 
Family Medicine 
Internal Medicine 
Pediatrics 
Primary Care Combined 
Otherf 

23 
44 
38 
105 
145 

9.2 
17.6 
15.2 
42.0 
58.0 

Note. "The MCAT scores listed are sums of the numerical and letter scores. 
bThe group of professionals includes professionals and business owners and excludes health related 
workers. 
cThis group of health related occupations excludes physicians. 
dThis group includes those with an associate's degree 
e The rural status of the students' graduation high school as determined by the Office of Rural Health 
Policy (2005). 
f The other category includes specialty choice other than Family Medicine, Internal Medicine and 
Pediatrics. 
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The three continuous variables of age, MCAT, and GPA were not normally 

distributed, but that is not a requirement for an accurate logistic regression. A description 

of the mean, the 95% confidence interval for the mean, the median, and the range of age, 

MCAT, and GPA can be found in Table 2. 

Table 2 

Mean, Median, and Range of the Sample's Age at Application, MCAT scores, and GPA 

Variable Mean (95% C.I.) Median Range 

Age in Years 23.3(22.85,23.71) 22.0 32(20-52) 

MCAT scores 31.8(31.33,32.26) 31.0 19(24-43) 

Undergraduate GPA 3.46(3.42,3.50) 3.50 1.57(2.43-4.00) 

Note. This MCAT score variable is the sum of the numerical and writing sample alphabetical score of the 
applicant's most recent MCAT score at the time of application. The GPA is the official GPA calculated by 
the American Medical College Application Service (AMCAS). 

The alumni guardian's educational level and occupational status was highly 

varied but as previously described, the researcher combined the educational levels into 

four levels and the occupational status into four categories. The percentages of alumni in 

each educational level and occupational status are displayed for the reader in Table 1. 

Compared to male guardians, female guardians earned about six percent fewer 

bachelor's, master's, and professional degrees. The male guardians were predominately 

in professional occupations (53.8%) which include business owners while the females 

were mainly (48.2%) employed in the other category, which included homemakers and 
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non-professional occupations such as secretaries, bookkeepers, and hair stylists. The 

female guardians were more likely to have careers in health related fields than the males, 

but there were 22 male guardian physicians and only three female guardian physicians. 

Almost twenty percent (n=49), of the alumni's female guardians were homemakers with 

no other occupational status given. 

The specialty practice variable was the specialty that the alumni were practicing 

in the fall of 2009, as determined by information from the AMA Physician Masterfile. 

The year of 2009 was over three years after all the cohorts of students graduated from 

medical school (graduating classes of 2002-2006). The percentages and counts of the 

medical specialty choices are presented in Table 1. For further descriptive analysis, the 

researcher conducted cross tabulations to display the frequencies and percentages of 

specialty choice for each categorical variable. These results are presented in Appendix M. 

Results of the Logistic Regression Analyses 

There are four research questions and corresponding hypotheses. These questions 

examine the relationship between the demographic and academic factors on admissions 

applications and the specialty choice at least three years after graduation from medical 

school. The relationship is examined for primary care in general (family practice, internal 

medicine, and pediatrics), and then separately for family practice, internal medicine, and 

pediatrics. The researcher used Statistical Package for the Social Sciences (SPSS) version 

18.0 to examine each research questions using binary logistic regression. Both the 

forwards and backwards method of logistic regression were used and the methods 

achieved similar results in research question one and identical results in research 

questions two, three and four. 
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Results of Research Question One 

The first research question examined was "Will demographic and academic 

background items on the admissions application predict future primary care medical 

practice?" The corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 
these independent variables which successfully predicts future primary care 
practice: (a) female guardian's occupation, (b) female guardian's highest level of 
education, (c) male guardian's occupation, (d) male guardian's highest level of 
education, (e) self-identified disadvantaged status, (f) graduation from high school 
in a county that is considered rural, (g) undergraduate GPA, (h) total MCAT 
score, (i) date of medical school application, (j) gender, (k) age, and (1) race. 

Binary logistic regression analyses were performed to predict specialty choice 

(primary care or other) for medical school alumni after at least three years post 

graduation from medical school. The outcome variable specialty choice was coded 0 = 

other specialties and 1 = primary care choice. Eleven predictor variables were included in 

the model; these were demographic or academic background items found on the medical 

school application. Please refer to Table 3 that lists the labels and values for each 

categorical or ordinal independent variable in the SPSS data file. For each research 

question, the forward step and then backwards step methods of binary logistic regression 

procedures were used to perform the analysis. Data from 250 cases were included in the 

analysis. In research question one, the forward step method of logistic regression revealed 

similar results as the backwards step method. 
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Variables Labels Values 

Race 

Gender 

Guardian's Occupation Group 

Female Guardian's Occupation Group 

Male Guardian's Educational Level 

Female Guardian's Educational Level 

Alumni's Rural Status of High School 

Caucasian 0 
Other races 1 

Male 0 
Female 1 

Other 0 
Health related worker 1 
Professional3 2 
Physician 3 

Other 0 
Health related worker 
& physicianb 1 
Professional3 2 

High school diploma or less 0 
Some college or tech. school0 1 
Bachelor's degree 2 
Graduate or professional 3 

High school diploma or less 0 
Some college or tech. school0 1 
Bachelor's degree 2 
Graduate or professional 3 

Not Rural 0 
Rural 1 

Note.a The professional category includes any worker who owns his or her own business, or is employed as 
a manager or professional. This category excludes health related professionals who are either in the health 
related worker category or the physician category. 
b There were only 3 female guardians who were physicians, so this category was collapsed into the health 
related worker category for the females guardians only. 
c The some college or technical school category includes those guardian's with associates degrees. 
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Overall, the answer to research question one is yes, there was a demographic or 

academic variable on the admissions application that predicted primary care practice or 

not. The alumni's graduation year was the only statistically significant predictor. In 

response to hypothesis one, this analysis did produce a statistically significant logistic 

regression equation containing an independent variable which successfully predicts future 

primary care practice. The full description of these results is stated below. These results 

include the significance of the model (measured by the difference between the -2 Log 

likelihood statistics), the strength of the association (measured by the Cox and Snell 

statistic and the Nagelkerke's statistic), the percentage of the outcome that the model can 

predict from the independent variables, and the odds of choosing a specialty based on the 

significant independent variable(s) (measured by the odds ratios and p values of each 

independent variable). 

In the forward step method, a test of the full model (with eleven predictive 

variables) compared to the constant only or null model was statistically significant, x (1) 

= 8.607,p = .003. Therefore, the logistic regression equation is significant. The overall fit 

of the model is assessed by the -2 Log likelihood statistic. The statistic of 8.607 is the 

difference between -2 Log likelihood statistics. Larger values of -2 Log likelihood 

statistic indicate a poorly fitting model. A lower value of -2 Log likelihood statistic when 

the variables are included in the model indicates that the model is more accurately 

predicting outcomes when the variables are added, in comparison to when just the 

constant is included. In this analysis, the -2 Log likelihood statistic for the initial model 

(when only the constant was included in the model) was 319.435 and the statistic 

decreased to 310.828 when the other variables were added to the model. The difference 
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between the initial model's -2 Log likelihood statistic and later statistic is 8.607, p=.003. 

Since the initial statistic is larger than the later one, the model with the variables included 

is a more accurate model at predicting primary care or other specialty choice. Using the 

backwards step method, a test of the full model (with eleven predictive variables) 

compared to the constant only or null model was also statistically significant at the final 

step, x (1) = 12.049, p = .002. Both the forward and backwards method revealed a 

significant difference in -2 Log likelihood statistics so both models contain a significant 

regression equation. 

Both the forward and backwards step methods revealed that graduation year was 

the only statistically significant (p<.05) independent variable found in the analyses. Table 

4 summarizes the raw score binary logistic regression coefficients, Wald statistics, and 

the estimated change in odds of specialty choice for the statistically significant variable 

(graduation year) using the forward step method. Table 5 summarizes this information 

using the backwards step method. Using the forwards step method of logistic regression, 

the strength of the association between specialty choice (primary care and other) and the 

eleven independent variables was weak with Cox and Snell's R2 = .036, and Nagelkerke's 

R = .048. Using the backwards step method, the strength of the association between 

specialty choice and the eleven independent variables was also weak with Cox and 

Snell's R2 = .05, and Nagelkerke's R2= .067. 
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Table 4 

Primary Care vs. Non Primary Care Crude Odds Ratios Using Forward 
Stepwise Regression 

Variable B Wald Odds Ratio p value 
(SE) Statistic (95% C.I.) 

Constant -557.580 8.340 .0 .004 
(193.069) 

Graduation Year .278 8.332 1.321 .004 
(.096) (1.093, 1.595) 

Note. R2= .036 (Cox & Snell R Square), .048 (Nagelkerke R Square) 
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Table 5 

Primary Care vs. Non Primary Care Crude Odds Ratios Using Backwards 
Stepwise Regression 

p value 

.003 

Variable 

Constant 

Graduation Year 

Male Guardian's 
Educa 

B 
(SE) 

-590.065 
(195.756) 

.294 
(.098) 

-.216 
(.117) 

Wald 
Statistic 

9.086 

9.087 

3.409 

Odds Ratio 
(95% C.I.) 

.0 

1.342 

.806 
(.640, 1.013) 

.003 

.065 

Note. At the final step, R2= .050 (Cox & Snell R Square), .067 (Nagelkerke R Square) 
aThe male guardian's educational level is almost significant at .065. However, the confidence interval 
crosses one, so the odds ratio is not significant. 

Using the forwards step method of logistic regression, the odds of the alumni 

choosing to practice primary care were 1.32 times higher for each passing year of 

graduation. So, when considered with the other independent variables, the odds of alumni 

choosing primary care were 1.32 times higher in 2003 than it was in 2002. The 95% 

confidence interval of the odds ratio did not included one, so the researcher can be 95% 

confident that the true odds ratio falls between 1.093 and 1.595. The results of the 

backwards step method were very similar. Graduation year had an odds ratio of 1.342 and 

a 95%) confidence interval of 1.109 to 1.626. Logistic regression controls for the effect of 

the other independent variables, so the relationship between graduation year and specialty 

choice takes into account the other eleven independent variables analyzed. 
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Table 6 lists the variables in the analysis that were not found to be statistically 

significant using forward stepwise logistic regression and Table 7 lists the variables in the 

analysis that were not found to be statistically significant using backward stepwise 

logistic regression. Both tables list race, age, gender, GPA, MCAT, male and female 

guardian's occupation, female guardian's educational level, and the high school's rural 

status as variables that were not found to be significant predictors in the logistic analysis. 
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Table 6 

Primary Care vs. Non Primary Care Using Forward Stepwise Regression Results: 
Variables Not included in the Regression Equation 

Variable Roa's Efficient Rvalue 
Score Statistic 

Race 

Age 

Gender 

GPA 

MCAT 

Male Guardian's 

Male Guardian's 

Female Guardian 

Female Guardian 

Occupation 

Education 

's Occupation 

's Education 

High School Rural Status 

.066 

1.166 

1.968 

.080 

.113 

.937 

3.441 

.521 

.866 

.043 

.798 

.280 

.161 

.778 

.736 

.817 

.064 

.771 

.352 

.835 

Note. These variables do not make a significant difference in the model (score =9.248, /?=.754). 
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Table 7 

Primary Care vs. Non Primary Care Using Backward Stepwise Regression Results: 
Variables Not Included in the Regression Equation 

Variable Roa's Efficient p value 
Score Statistic 

Race .005 .943 

Age 1.260 .262 

Gender 2.154 .142 

GPA .282 .595 

MCAT .015 .901 

Male Guardian's Occupation 1.051 .789 

Female Guardian's Occupation 1.300 .522 

Female Guardian's Education .014 .904 

High School Rural Status .091 .763 

Note. These variables do not make a significant difference in the model (score =5.908, p=.92l). 

Results of Research Question Two 

The second research question examined was "Will demographic and academic 

background items on the admissions application predict future family medicine practice?" 

The corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 
these independent variables which successfully predicts future family medicine 
practice: (a) female guardian's occupation, (b) female guardian's highest level of 
education, (c) male guardian's occupation, (d) male guardian's highest level of 
education, (e) self-identified disadvantaged status, (f) graduation from high school 
in a county that is considered rural, (g) undergraduate GPA, (h) total MCAT 
score, (i) date of medical school application, (j) gender, (k) age, and (1) race. 
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Binary logistic regression analyses were performed to predict specialty choice 

(family practice or other) for medical school alumni after at least three years after 

graduation from medical school. The outcome variable specialty choice was coded 

0=other specialties and l=family practice choice. Eleven predictor variables were 

included in the model; these were demographic or academic background items found on 

the medical school application. Please refer to Table 3 that lists the labels and values for 

each categorical or ordinal independent variable in the SPSS data file. For each research 

question, the forward step and then backwards step methods of binary logistic regression 

procedures were used to perform the analysis. Data from 250 cases were included in the 

analysis. In research question two, the forward step method of logistic regression 

revealed the same results as the backwards step method so the results of both methods are 

presented together. 

Overall, the answer to research question two is yes, there was a demographic or 

academic variable on the admissions application that predicted family practice or not. 

The alumni's male guardian's educational level was the only significant predictor. In 

response to hypothesis two, this analysis produced a statistically significant logistic 

regression equation containing an independent variable which successfully predicts future 

primary care practice. The full description of these results is stated below. These results 

include the significance of the model (measured by the difference between the -2 Log 

likelihood statistics), the strength of the association (measured by the Cox and Snell 

statistic and the Nagelkerke's statistic), the percentage of the outcome that the model can 

predict from the independent variables, and the odds of choosing whether or not the 
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student choose family practice based on the significant independent variable which is 

measured by the odds ratios and/? values of each independent variable. 

Using the forward and backwards step method, a test of the full model (with 

eleven predictive variables) compared to the constant only or null model was statistically 

significant, x2(l) = 6.244,/? = .012. Therefore the logistic regression equation is 

significant. The overall fit of the model is assessed by the -2 Log likelihood statistic. 

Larger values of-2 Log likelihood statistic indicate a poorly fitting model. A lower value 

of -2 Log likelihood statistic when the variables are included in the model indicates that 

the model is more accurately predicting outcomes with the variables are added, in 

comparison to when just the constant is included. In this analysis, the -2 Log likelihood 

statistic for the initial model (when only the constant was included in the model) was 

145.892 and then the statistic decreased to 139.648 when the other variables were added 

to the model. The difference between the initial model's -2 Log likelihood statistic and 

later statistic is 6.244, p=.012. Since the initial statistic is larger than the later one, the 

model with the variables included is a more accurate model at predicting whether or not 

the student will practice family medicine. Both the forward and backwards method 

revealed the same significant difference in -2 Log likelihood statistics and both models 

contain a significant regression equation. 

Both the forward and backwards step methods revealed that male guardian's 

educational level was the only statistically significant (p<.05) independent variable found 

in the analyses. Table 8 summarizes the raw score binary logistic regression coefficients, 

Wald statistics, and the estimated change in odds of specialty choice for the statistically 

significant variable (male guardian's educational level) using the forward and backwards 
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step method of logistic regression. Using the both the forward and backwards method of 

logistic regression, the strength of the association between specialty choice (family 

practice and other) and the eleven independent variables was weak with Cox and Snell's 

R2 = .026, and Nagelkerke's R2= .057. 

Table 8 

Family Practice Choice vs. Other Specialty Choice Crude Odds Ratios Using 
Forward and Backwards Stepwise Regression 

Variable B(SE) Wald Odds Ratio Rvalue 
Statistic (95% Confidence Interval) 

Constant -1.550 (.330) 22.026 .212 .000 

Male 
Guardian's 
Education -.472 (.191) 6.071 .624 (.429, .908) .014 

Note. R2= .026 (Cox & Snell R Square), .057 (Nagelkerke R Square) 

The odds ratio represents the change in odds. Since the odds ratio for male 

guardian's education is below 1, as the predictor (male guardian's education) goes up one 

level, the odds of the alumni choosing family practice decreases. As the level of 

education goes up one level, the alumni are .624 times more likely to go into other 

specialties besides family practice. So, the odds of alumni choosing family practice was 

.624 times lower for an alumni's male guardian who had a graduate or professional 

degree as compared to a bachelor's degree. The 95% confidence interval of the odds ratio 

does not included one, so the researcher can be 95% confident that the true odds ratio 
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falls between .429 and .908. In other words, alumni with more highly educated male 

guardians were less likely to go into family practice. Logistic regression controls for the 

effect of the other independent variables, so the relationship between the male guardian's 

educational level and specialty choice takes into account the other eleven independent 

variables analyzed. 

Table 9 lists the variables in the analysis that were not found to be statistically 

significant using forward and backwards stepwise logistic. The table list race, age, 

gender, GPA, MCAT, male and female guardian's occupation, female guardian's 

educational level, the high school's rural status, and graduation year as variables that 

were not found to be significant predictors in the logistic analysis. 
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Table 9 

Family Practice vs. Other Specialties Forward and Backwards Stepwise Regression 
Results: Variables Not Included in the Regression Equation 

p value 

^448 

.188 

.594 

.899 

.868 

.194 

.813 

.603 

.183 

.671 

Note. The other variables (besides male guardian's education) do not make a significant difference in the 
model (score =11.663, />=.555). 

Results of Research Question Three 

The third research question examined was "Will demographic and academic 

background items on the admissions application predict future internal medicine 

practice?" The corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 
these independent variables which successfully predicts future internal medicine 
practice: (a) female guardian's occupation, (b) female guardian's highest level of 
education, (c) male guardian's occupation, (d) male guardian's highest level of 
education, (e) self-identified disadvantaged status, (f) graduation from high school 

Race 

Age 

Gender 

GPA 

MCAT 

Variable 

Male Guardian's Occupation 

Female Guardian's 

Female Guardian's 

Occupation 

Education 

High School Rural Status 

Graduation Year 

Roa's Efficient 
Score Statistic 

.575 

1.731 

.285 

.016 

.027 

4.713 

.414 

.270 

1.770 

.181 
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in a county that is considered rural, (g) undergraduate GPA, (h) total MCAT 
score, (i) date of medical school application, (j) gender, (k) age, and (1) race. 

Binary logistic regression analyses were performed to predict specialty choice 

(internal medicine or not) for medical school alumni. This specialty choice was measured 

in 2009 which was at least three years after graduation from medical school for all five 

graduation cohorts (2002-2006). The outcome variable specialty choice was coded 

0=other specialties and l=internal medicine choice. Eleven predictor variables were 

included in the model; these were demographic or academic background items found on 

each medical school application. Please refer to Table 3 that lists the labels and values for 

each categorical or ordinal independent variable in the SPSS data file. For each research 

question, the forward step and then backwards step methods of binary logistic regression 

procedures were used to perform the analysis. Data from 250 cases were included in the 

analysis. In research question three, the forward step method of logistic regression 

revealed identical results as the backwards step method so both methods are presented 

together. 

Overall, the answer to research question one is yes, there was a demographic or 

academic variable on the admissions application that predicted internal medicine practice 

or not. The alumni's graduation year was the only significant predictor. In response to 

hypothesis three, this analysis did produce a statistically significant logistic regression 

equation containing one independent variable which successfully predicted future internal 

medicine practice. The full description of these results is stated below. These results 

include the significance of the model (measured by the difference between the -2 Log 

likelihood statistics), the strength of the association (measured by the Cox and Snell 
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statistic and the Nagelkerke's statistic), the percentage of the outcome that the model can 

predict from the independent variables, and the odds of choosing a specialty (internal 

medicine practice or not) based on the significant independent variable(s) (measured by 

the odds ratios andp values of each independent variable). 

A test of the full model (with eleven predictive variables) compared to the 

constant only or null model was statistically significant, x (1) = 4.462, p = .035. 

Therefore, the logistic regression equation is significant. The overall fit of the model is 

assessed by the -2 Log likelihood statistic. Larger values of-2 Log likelihood statistic 

indicate a poorly fitting model. A lower value of -2 Log likelihood statistic when the 

variables are included in the model indicates that the model is more accurately predicting 

outcomes with the variables are added, in comparison to when just the constant is 

included. In this analysis, the -2 Log likelihood statistic for the initial model (when only 

the constant was included in the model) was 217.179 and then the statistic decreased to 

212.717 when the other variables were added to the model. The difference between the 

initial model's -2 Log likelihood statistic and later statistic is 4.462,/?=.035. Since the 

initial statistic is larger than the later one, the model with the variables included is a more 

accurate model at predicting internal medicine or other specialty choice. Both the forward 

and backwards method revealed a significant difference in -2 Log likelihood statistics so 

both models contain a significant regression equation. 

Both the forward and backwards step methods revealed that graduation year was 

the only statistically significant (p<.05) independent variable found in the analyses. Table 

10 summarizes the raw score binary logistic regression coefficients, Wald statistics, and 

the estimated change in odds of specialty choice for the statistically significant variable 
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(graduation year) using the forward and backwards step method of logistic regression. 

Using the forwards and backwards step method of logistic regression, the strength of the 

association between specialty choice (primary care and other) and the eleven independent 

variables was weak with Cox and Snell's R = .019, and Nagelkerke's R = .031. 

Table 10 

Internal Medicine Choice vs. Other Specialty Choice Crude Odds Ratios Using 
Forward and Backwards Stepwise Regression 

Variable B (SE) Wald Odds Ratio p value 
Statistic (95% Confidence Interval) 

Constant -524.880(252.27) 4.329 .000 .037 

Graduation 
Year .261 (.126) 4.304 1.298(1.015, 1.662) .038 

Note. R2= .019 (Cox & Snell R Square), .031 (Nagelkerke R Square) 

Using the forwards and backwards step method of logistic regression, the odds of 

the alumni choosing to practice primary care were 1.298 times higher for each passing 

year of graduation. So, when considered with the other independent variables, the odds of 

alumni choosing primary care were 1.298 times higher in 2003 than it was in 2002. The 

95%) confidence interval of the odds ratio does not included one, so the researcher can be 

95%) confident that the true odds ratio falls between 1.015 and 1.662. Logistic regression 

controls for the effect of the other independent variables, so the relationship between 

graduation year and specialty choice takes into account the other eleven independent 

variables analyzed. 
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Table 11 lists the variables in the analysis that were not found to be statistically 

significant using forward and backwards stepwise logistic regression. The table list race, 

age, gender, GPA, MCAT, male and female guardian's occupation, male and female 

guardian's educational level and the high school's rural status as variables that were not 

found to be significant predictors in the logistic analysis. 

Table 11 

Internal Medicine vs. Other Specialties Forward and Backwards Stepwise Regression 
Results: Variables Not Included in the Regression Equation 

Variable 

Race 

Age 

Gender 

GPA 

MCAT 

Male Guardian's' 

Female Guardian' 

Male Guardian's'. 

Female Guardian' 

Occupation 

's Occupation 

Education 

s Education 

High School Rural Status 

Roa's Efficient 
Score Statistic 

.395 

1.871 

1.751 

.373 

1.779 

.581 

1.448 

.020 

.216 

.002 

p value 

.530 

.171 

.186 

.541 

.182 

.901 

.485 

.887 

.642 

.966 

Note: These variables do not make a significant difference in the model (score =7.700, /?=.863). 
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Results of Research Question Four 

The fourth research question examined was "Will demographic and academic 

background items on the admissions application predict future pediatrics practice?" The 

corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 
these independent variables which successfully predicts future pediatrics practice: 
(a) female guardian's occupation, (b) female guardian's highest level of 
education, (c) male guardian's occupation, (d) male guardian's highest level of 
education, (e) self-identified disadvantaged status, (f) graduation from high school 
in a county that is considered rural, (g) undergraduate GPA, (h) total MCAT 
score, (i) date of medical school application, (j) gender, (k) age, and (1) race. 

Binary logistic regression analyses were performed to predict specialty choice 

(pediatrics or other) for medical school alumni (specialty choice was measured at least 

three years after graduation from medical school). The outcome variable specialty choice 

was coded 0 = other specialties and 1 = pediatrics. Eleven predictor variables were 

included in the model; these were demographic or academic background items found on 

each medical school application. Please refer to Table 3 that lists the labels and values for 

each categorical or ordinal independent variable in the SPSS data file. For each research 

question, the forward step and then backwards step methods of binary logistic regression 

procedures were used to perform the analysis. Data from 250 cases were included in the 

analysis. In research question four, the forward step method of logistic regression 

revealed the exact same results as the backwards step method so the results of both 

methods are presented together. 

Overall, the answer to research question four is yes, there was a demographic or 

academic variable on the admissions application that predicted pediatrics practice. The 

alumni's gender was the only significant predictor. In response to hypothesis four, this 



analysis produced a statistically significant logistic regression equation containing the 

independent variable which successfully predicted future pediatrics practice. The full 

description of these results is stated below. These results include the significance of the 

model (measured by the difference between the -2 Log likelihood statistics), the strength 

of the association (measured by the Cox and Snell statistic and the Nagelkerke's statistic), 

the percentage of the outcome that the model can predict from the independent variables, 

and the odds of choosing a specialty (pediatrics or not) based on the significant 

independent variable which is measured by the odds ratios andp values of each 

independent variable. 

Using the forward and backwards step method, a test of the full model (with 

eleven predictive variables) compared to the constant only or null model was statistically 

significant, x (1) = 8.509,/? = .004. Therefore the logistic regression equation is 

significant. The overall fit of the model is assessed by the -2 Log likelihood statistic. 

Larger values of-2 Log likelihood statistic indicate a poorly fitting model. A lower value 

of -2 Log likelihood statistic when the variables are included in the model indicates that 

the model is more accurately predicting outcomes with the variables are added, in 

comparison to when just the constant is included. In this analysis, the -2 Log likelihood 

statistic for the initial model (when only the constant was included in the model) was 

204.300 and then the statistic decreased to 195.791 when the other variables were added 

to the model. The difference between the initial model's -2 Log likelihood statistic and 

later statistic is 8.509,p=.004. Since the initial statistic is larger than the later one, the 

model with the variables included is a more accurate model at predicting primary care or 

other specialty choice. Both the forward and backwards method revealed the same 
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significant difference in -2 Log likelihood statistics and both models contain a significant 

regression equation. 

Both the forward and backwards step methods revealed that alumni gender was 

the only statistically significant (p<.05) independent variable found in the analyses. Table 

12 summarizes the raw score binary logistic regression coefficients, Wald statistics, and 

the estimated change in odds of specialty choice for the statistically significant variable 

(gender) using the forward and backwards step method of logistic regression. Using the 

both the forward and backwards method of logistic regression, the strength of the 

association between specialty choice (family practice and other) and the eleven 

independent variables was weak with Cox and Snell's R = .036, and Nagelkerke's R = 

.061. 

Table 12 

Pediatrics Choice vs. Other Specialty Choice Crude Odds Ratios Using 
Forward and Backwards Stepwise Regression 

Variable B (SE) Wald Odds Ratio Rvalue 
Statistic (95% Confidence Interval) 

Constant -2.260 (.303) 55.501 .000 

Gender 1.072 (.380) 7.971 2.922(1.388,6.150) .005 

Note. R2= .036 (Cox & Snell R Square), .061 (Nagelkerke R Square) 

The odds ratio represents the change in odds. Since the odds ratio for gender is 

above 1, as the predictor (gender) switches from male to female, the odds of the alumni 
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choosing pediatrics increases. Female alumni are 2.922 times more likely to go into 

pediatrics. The 95% confidence interval of the odds ratio does not included one, so the 

researcher can be 95% confident that the true odds ratio falls between 1.388 and 6.150. In 

other words, female alumni are more likely to go into pediatrics. Logistic regression 

controls for the effect of the other independent variables, so the relationship between the 

male guardian's educational level and specialty choice takes into account the other eleven 

independent variables analyzed. 

Table 13 lists the variables in the analysis that were not found to be statistically 

significant using forward and backwards stepwise logistic. The table list race, age, GPA, 

MCAT, male and female guardian's occupation, male and female guardian's educational 

level, the high school's rural status, and graduation year as variables that were not found 

to be significant predictors in the logistic analysis. 
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Table 13 

Pediatrics vs. Other Specialties Forward and Backwards Stepwise Regression Results: 
Variables Not in the Regression Equation 

Variable 

Race 

Age 

GPA 

MCAT 

Male Guardian's Occupation 

Male Guardian's Education 

Female Guardian's Occupation 

Female Guardian's Education 

High School Rural Status 

Graduation Year 

Note. The other variables (besides gender) do not make a significant difference in the model (score =9.541 
p=J3l). 

Summary of Chapter Four 

The results section was composed of the data entry and data cleaning procedures, 

the characteristics of the sample, and the results of the four research questions and 

hypotheses. The purpose of this study was to identify significant admission factors that 

are associated with choice of primary care medical practice. Furthermore, the purpose 

was to provide empirical evidence that will assist medical school admissions directors to 

admit students who are more likely to choose primary care practice. To accomplish this 

Roa's Efficient 
Score Statistic 

.000 

.341 

.076 

1.133 

.813 

.060 

.946 

.001 

2.233 

2.463 

p val 

.986 

.575 

.783 

.287 

.846 

.807 

.623 

.979 

.135 

.117 
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purpose, the researcher created a database by entering the demographic and academic 

variables from 250 medical school admissions applications from one private medical 

school in the southeastern United States. Then the researcher matched the admissions 

application to the student's specialty choice, identified by the AMA Physician Masterfile 

at least three years after graduation from medical school. After the database was created 

and cleaned, the sample was described and the research questions were analyzed using 

logistic regression. 

The demographic and academic variables in the analysis included: (a) female 

guardian's occupation, (b) female guardian's highest level of education, (c) male 

guardian's occupation, (d) male guardian's highest level of education, (e) self-identified 

disadvantaged status, (f) graduation from high school in a county that is considered rural, 

(g) undergraduate GPA, (h) total MCAT score, (i) date of medical school application, (j) 

gender, (k) age, and (1) race. There were very few students who claimed disadvantaged 

status on the application, so this variable was not used in the logistic regression analyses. 

The dependent variable was the specialty choice, as stated on the AMA Physician 

Masterfile in the fall of 2009. This specialty choice was coded as primary care (family 

practice, internal medicine or pediatrics) or not, family practice or not, internal medicine 

or not, and pediatrics or not. 

For each of the four research questions, the forwards and backwards methods of 

logistic regression were conducted. For research question one, the results of the forwards 

and backwards method were very similar and for research questions two, three and four, 

the results were exactly the same. 
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The logistic regression results included the significance of the model (measured 

by the difference between the -2 Log likelihood statistics), the strength of the association 

(measured by the Cox and Snell statistic and the Nagelkerke's statistic), the percentage of 

the outcome that the model can predict from the independent variables, and the odds of 

choosing a specialty based on the significant independent variable(s) (measured by the 

odds ratios and/? values of each independent variable). 

The results of research question one revealed that the student's later graduation 

year was the only significant predictor of primary care practice with an odds ratio of 

1.321 (1.093, 1.595),/?=.004. With each increased graduation year, students were 1.321 

times more likely to practice primary care. Research question two found that the male 

guardian's lower educational level was the only significant predictor of family practice 

(OR=.624 (.429, .908), p= .014). As the male guardian's educational level increased from 

one category to the next, students were .624 times less likely to practice family medicine. 

In research question three, internal medicine practice was also predicted by later 

graduation year (OR=1.298 (1.015, 1.662),/?= .038). With each increased graduation 

year, students were 1.298 times more likely to practice internal medicine. Lastly, the 

analysis of question four found that female gender was the only significant predictor of 

pediatrics practice (OR=2.922 (1.388, 6.150),/?=.005). The female students were 2.922 

times more likely than the males to practice pediatrics. All four null hypotheses were 

rejected because there were significant logistic regression equations containing the 

independent variables which successfully predicted the dependent variable of specialty 

choice. The interpretation of these results will be discussed in the next chapter. 



CHAPTER 5 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

This discussion chapter will begin with a summary of the study's purpose and 

methodology. Secondly, a general overview of the results and their implications for 

educational leadership will be reviewed. Third, some descriptive statistics from this 

sample will be reviewed and these statistics will be compared to statistics of practicing 

physicians nationwide. Fourth, the detailed findings of each research question will be 

presented and compared to the research covered in the literature review of this 

dissertation. Lastly, the researcher will provide recommendations for future research on 

this topic and concluding remarks will be given. 

A projected shortage in the number of physicians available to serve American 

communities has been documented by a variety of medical, demographic, and policy 

studies (Association of American Medical Colleges, 2008; Colwill et al., 2008; Staiger et 

al., 2009; Steinbrook, 2009). The problem appears to be particularly critical in 

underserved communities needing primary care physicians. Educational leaders can use 

the admissions process as one way to increase the number of medical students who are 

likely to choose a primary care specialty after graduation. However, members of 

admissions committees find it difficult to predict who will enter primary care medicine. 

Many researchers studied how student characteristics are related to specialty 

choice but few have used multivariate analysis with an outcome variable of actual 

practice choice (at least three years after graduation from medical school) rather than 

134 
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residency choice (Bunker & Shadholt, 2009; Lawson et al., 2004; Lischke, 2000; 

Rabinowitz, 1999; Senf et al., 2005). Furthermore not many researchers have analyzed 

the primary care specialties separately, and no one has analyzed the medical school 

admissions data from this study's site, a private medical school in the southeastern United 

States. One part of this medical school's mission is to produce primary care physicians. 

Educational leaders collect and use data and research to make informed decisions 

about the school's admissions processes and policy, mission, curriculum, faculty 

composition, and the type of school climate and culture the leaders seek to create. 

Research has shown that educational leaders at medical schools can affect the type of 

physician that is produced. The Bland-Meurer model of medical specialty choice (1995) 

includes three major components that impact specialty choice: type of medical school, 

student's perceptions of medical specialties, and the medical student characteristic. This 

study only focused on the medical student characteristic component and aimed to find 

demographic or academic background variables of medical school applicants that would 

predict specialty choice. Some medical schools have distinct missions to produce primary 

care physicians so admissions committees at these schools attempt to accept students who 

are more likely to enter primary care but this is a difficult prediction to make. 

The purpose of the study was to identify significant demographic or academic 

background factors that are associated with a choice of primary care medical 

practice. Knowledge about student characteristics that are predictive of primary care 

choice may be used to adapt the admissions process to accept more students who are 

likely to enter primary care practice. 
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The researcher used a non-experimental retrospective cohort design analyzing data 

from a sample of 250 graduates who were enrolled in one medical school in a 

southeastern state in the U.S. The sample represents all graduates from this medical 

school during the years 2002-2006. This study analyzed the relationship between 

demographic and academic characteristics of medical school applicants and their 

specialty choice at least three years after graduation from medical school. The 

independent variables are selected entries found on the American Medical College 

Application Service (AMCAS) applications. The self-identified disadvantaged status of 

the medical student was removed from the study because of statistical reasons described 

in the previous chapter. The dependent variable is the medical specialty choice as 

identified in the target medical school"s alumni office database (which is taken from the 

American Medical Association Physician Masterfile). Logistic regression was used to test 

four research questions and hypotheses. 

The first research question examined was: Will demographic and academic 

background items on the admissions application predict future primary care medical 

practice? The corresponding hypothesis was, 

There wilJ be no statistically significant logistic regression equation containing 

these independent variables which successfully predicts future primary care 

practice: (a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of 

education, (e) graduation from high school in a county that is considered rural, (f) 

undergraduate G.P.A., (g) total MCAT score, (h) date of medical school 

application, (i) gender, (j) age, and (k) race. 
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The second research question examined was: Will demographic and academic 

background items on the admissions application predict future family medicine practice? 

The corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 

these independent variables which successfully predicts future family medicine 

practice: (a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of 

education, (e) graduation from high school in a county that is considered rural, (f) 

undergraduate G.P.A., (g) total MCAT score, (h) date of medical school 

application, (i) gender, (j) age, and (k) race. 

The third research question examined was: Will demographic and academic 

background items on the admissions application predict future internal medicine practice? 

The corresponding hypothesis was, 

There will be no statistically significant logistic regression equation containing 

these independent variables which successfully predicts future internal medicine 

practice: (a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of 

education, (e) graduation from high school in a county that is considered rural, (f) 

undergraduate G.P.A., (g) total MCAT score, (h) date of medical school 

application, (i) gender, (j) age, and (k) race. 

The fourth research question examined was: Will demographic and academic 

background items on the admissions application predict future pediatrics practice? The 

corresponding hypothesis was, 
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There will be no statistically significant logistic regression equation containing 

these independent variables which successfully predicts future pediatrics practice: 

(a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of 

education, (e) graduation from high school in a county that is considered rural, (f) 

undergraduate G.P.A., (g) total MCAT score, (h) date of medical school 

application, (i) gender, (j) age, and (k) race. 

This study found some statistical predictors of specialty choice (graduation year, 

the student's male guardian's educational level, and the female gender) and did find that 

other variables were not statistically significant: (a) female guardian's occupation, (b) 

female guardian's highest level of education, (c) male guardian's occupation, (d) 

graduation from high school in a county that is considered rural, (e) undergraduate 

G.P.A., (f) total MCAT score, (g) age, and (h) race. The variables that were statistically 

significant predictors of specialty choice were different for each of the primary care 

specialties of family medicine, internal medicine and pediatrics. Practically speaking, 

admissions committee members (at schools with missions to produce primary care 

physicians) may use this study's findings along with previous research when they tasked 

with the difficult process of choosing students who are more likely to enter primary care 

practice. 

Review of Results and Implications for Educational Leadership 

In general, the researcher found that this private medical school in the 

southeastern United States is an important producer of primary care physicians with 42% 

of all graduates from 2002-2006 choosing to practice primary care at least three years 
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after graduation from medical school. The results of the research questions can only be 

generalized to other private medical schools in the southeastern United States with 

missions that include the production of primary care physicians. The results of research 

question one revealed that the student's graduation year was the only significant predictor 

of primary care practice with an odds ratio of 1.321 (with a confidence interval of 1.093 

to 1.595 and/>=.004). Research question two found that the male guardian's educational 

level was the only significant predictor of family practice (OR=.624 with a confidence 

interval of .429 to .908 andp=.014). In research question three, internal medicine 

practice was also predicted by graduation year (OR= 1.298 with a confidence interval of 

1.015 to 1.662 andp=.03S). Lastly, the analysis of question four found that gender was 

the only significant predictor of pediatrics practice (OR=2.922 with a confidence interval 

of 1.388to 6.150 andp=.005). All four null hypotheses were rejected because there were 

significant logistic regression equations containing the independent variables which 

successfully predicted the dependent variable of specialty choice. 

This study found that these variables were not significant predictors of specialty 

practice in any of the four research questions: (a) female guardian's occupation, (b) 

female guardian's highest level of education, (c) male guardian's occupation, (d) 

graduation from high school in a county that is considered rural, (e) undergraduate 

G.P.A., (f) total MCAT score, (g) age, and (h) race. Therefore, admissions' committee 

members at medical schools similar to this one would not need to consider these variables 

when they are trying to decide who to admit that would be more likely to enter primary 

practice. However, some of these variables are important for other reasons besides 

specialty choice including creating a diverse medical student body and physician 



workforce, and producing physicians who will be more likely to practice in rural or 

underserved areas. 

The results of each of the four research questions found statistically significant 

predictors of specialty choice but these predictors have limited practical value in the 

actual process of choosing which students to admit to a medical school with a mission to 

produce primary care physicians. First, graduation year is not a practically significant 

variable for predicting primary care or internal medicine practice choice because 

admissions committee members are choosing to accept students for one cohort that will 

all have the same graduation year. Secondly, the student's male guardian's educational 

level is not a practically significant variable because it is not a very strong predictor of 

family practice. Thirdly, gender is not a practically significant predictor of specialty 

choice because an admissions committee would not necessarily use gender as a deciding 

factor in the admission process unless there was a very compelling need for more 

pediatricians and legal considerations were addressed. A more detailed analysis of the 

practical implications of using the graduation year, the student's male guardian's 

educational level and gender as predictors of specialty choice is addressed below. 

The graduation year of the student was a predictor of both primary care practice in 

general and of internal medicine separately. As mentioned previously, the graduation 

year is not chosen by the admissions committee, so it is not a practical tool for deciding 

who to admit to medical school. In this study, the later graduation years (2005 and 2006) 

predicted a specialty choice of primary care and internal medicine, but it is not known if 

that this trend will continue in further graduation years. The researcher can only speculate 

why the graduation year predicted the specialty choice. In addition to the admissions 



policies, educational leaders at medical schools do have an influence on the school's 

curriculum, faculty composition, and climate and culture. Some of these factors during 

medical school may have influenced the specialty choice of the students in the later 

graduation cohorts in this study and could be further studied. 

The student's male guardian's lower educational level is a statistically significant 

predictor of family practice choice. Medical school leaders and admissions committee 

members could consider the student's male guardian's educational level in a limited way 

when trying to accept students who are more likely to enter family practice. The male 

guardian's lower educational level could be a proxy for the student's lower childhood 

socio-economic status or the length of education beyond residency that the student is able 

to or expected to pursue. This issue could be further studied and could be one of many 

factors considered when trying to accept students who are more likely to enter family 

practice. Since the male guardian's educational level was not a strong predictor of family 

practice choice, it should not be a major factor in deciding who to accept into medical 

school (odds ratio of .624 with a 95% confidence interval of .429 to .908,/?= .014). 

Regarding pediatrics choice, female gender continues to be a predictor both 

nationwide and at this school. Nationwide, this is a known fact, but it is now been 

confirmed at this school that females are 2.9 times likely than males to enter pediatrics 

practice (95% confidence interval of 1.388 to 6.150, p=.005). If there was a shortage of 

pediatricians, accepting more females to medical school may address the shortage, 

although legal issues would need to be considered. 



Discussion of Descriptive Statistics 

In chapter four, Table 1 presents the frequencies of each variable studied. Among 

all the 250 medical school graduates from 2002-2006 at this school, 9.2 % (n=23) of 

them were practicing family medicine in 2009 (which is at least three years after 

graduation), 17.6% (n=44) were practicing internal medicine, and 15.2 % (n=38) were 

practicing pediatrics. Forty-two percent (n=105) of all graduates from this school during 

2002-2006 were practicing primary care (family medicine, internal medicine or 

pediatrics) in 2009. Nationwide the percentage of active physicians with a U.S. Medical 

Doctorate by specialty in 2007 were as follows: Thirteen percent (12.7%, n=67, 464) 

practiced family practice, 12.3 % (n=65, 449) practiced internal medicine, 7.0% practiced 

pediatrics (n=37, 422), and 32.0% (n=170, 335) practiced primary care (family practice, 

internal medicine or pediatrics) (Association of American Medical Colleges, 2008a). 

These national statistics are from physicians who have been practicing for a wide variety 

of years, not just the recent graduates that were studied in this study's sample from one 

medical school in the southeastern United States. Still, it is interesting to note that 42.0% 

of medical school graduates from this sample are practicing primary care compared to 

32.0% nationwide. One part of the school in this study's mission is to produce primary 

care physicians, so it is appropriate that more of this school's graduates are practicing 

primary care. 

As the reader can see from Appendix R, the percentage of each graduating cohort 

that choose to practice primary care at least three years from their medical school 

graduation changed from year to year and sharply increased in the last two years of this 

study. From those who graduated in 2002, 30.6% of the graduates chose to practice 
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primary care, in 2003, 36.5%, in 2004, 28.6%, in 2005, 63.6% and in 2006, 46.2%. The 

graduating cohorts from 2005 and 2006 had much higher rates of practicing primary care 

physicians. This is a surprising result and the cause of this increase during those two 

graduation cohorts is unknown at this time. It could be for any number of reasons 

including the leadership of the school, cohort peer pressure, faculty influence, and 

admission policies or procedures upon their admittance four years prior. 

A simple cross tabulation in Appendix P describes the numbers and percentages 

of specialty choice and male guardian's educational attainment. As the reader can see 

from Appendix P, students who have a male guardian with a master's degree or higher 

choose to enter family practice less frequently (4.7%, n=4) than pediatrics (16.3%, n=14), 

internal medicine (14.0%, n=12), or other non-primary care specialties combined (65.1%), 

n=56). Among medical school graduates who choose family practice, 40.9% (n=9) of the 

graduates came from homes with male guardians whose highest level of education was a 

high school diploma or less. This percentage is much higher than the percentages of 

students who enter other specialties. Among those who choose pediatrics, 24.3% (n=9) of 

them came from homes with a male guardian with only a high school diploma or less. 

Only 16.7% (n=7) of those graduates who choose internal medicine came from a home 

with a male guardian with only a high school diploma or less. Lastly, among those 

graduates who choose a specialty practice besides primary care, only 22.5% (n=31) came 

from a home with a male guardian with a high school diploma or less. 

As the reader can see from Appendix R, the percentage of each graduating cohort 

that chose to practice internal medicine at least three years from their medical school 

graduation changed from year to year and sharply increased in the last two years of this 



study. From those who graduated in 2002, 10.2% of the graduates chose to practice 

primary care, in 2003, 13.5%. in 2004, 9.5%, in 2005, 32.7% and in 2006, 19.2%. The 

graduating cohorts from 2005 and 2006 had much higher rates of students who choose to 

practice internal medicine. This is a surprising result and the cause of this increase during 

those two graduation cohorts is unknown at this time. It could be for any number of 

reasons including the leadership of the school, cohort peer pressure, faculty influence, 

and admission policies or procedures upon their admittance to medical school. 

The descriptive statistics for gender and specialty choice are displayed in 

Appendix M. Of all the medical students studied who choose to practice general 

pediatrics, 31.6% were male (n-12) and 68.4% were female (n=26). A higher percentage 

of pediatricians were female in this sample (68.4%) compared to the national percentage 

of active female physicians in the U.S. (55.4%, n=29, 919) (Association of American 

Medical Colleges, 2008a). This may be partly influenced by an increase in the numbers 

of females entering and graduating medical school in general. Among the female students 

studied in this sample, pediatrics was the most popular primary care specialty (23.0%), 

n=26, pediatrics, 14.2%, n=16, internal medicine, and 9.7% , n=l 1, family practice, and 

53.1%o, n=60, other specialties). The most popular primary care specialty among males 

was internal medicine (20.4%, n=28, internal medicine, 8.8% pediatrics, n=12, 8.8%, 

n=T2, family practice, and 62.0%>, n=85, other specialties). 

Research Question One Discussion 

Using the forward and backwards step method, a test of the full model (with 

eleven predictive variables) compared to the constant only or null model was statistically 

significant, x (1) = 6.244,/? - .012 Therefore the logistic regression equation is 
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significant. The researcher found that the student's graduation year was the only 

significant predictor of primary care practice with an odds ratio of 1.321 (95% confidence 

interval of 1.093 to 1.595,/?=.004). As the graduation year increases, the student is 1.321 

times more likely to enter primary care practice. Since only the student's graduation year 

was a significant predictor of primary care practice, the model with all eleven variables is 

not useful for use in predicting primary care practice. 

Other researchers discussed in the literature review tried to identify predictors of 

primary care practice but none of the other researchers studied graduation year as a 

predictor. Therefore, none of the other researchers discussed in the literature review 

identified graduation year as a predictor. Several other researchers did study some of the 

other variables that were examined in this study: (a) female guardian's occupation, (b) 

female guardian's highest level of education, (c) male guardian's occupation, (d) male 

guardian's highest level of education, (e) childhood rural status (f) undergraduate 

G.P.A., (g) total MCAT score, (h) gender, (i) age, and (j) race. Other researchers found 

some of these variables to be significant predictors of primary care practice and some 

researchers did not find these variables to be significant predictors. 

For this discussion of the results of research question one, the researcher will first 

relate this study's results to the previous studies that also examined rural status as a 

predictor of primary care practice (Senf et al., 2003; The Robert Graham Center, 2009). It 

was surprising that this study did not find that the student's rural upbringing predicted 

primary care practice. Other studied have established a strong link between growing up in 

a rural area and practicing primary care medicine, especially family practice (Senf et al., 

2003; The Robert Graham Center, 2009). However, those two groups of researchers 



measured growing up in a rural area differently than this study, they measured the 

outcome of specialty practice according to residency choice rather than specialty choice 

at least three years after medical school graduation, and none of the previous studies 

focused exclusively on this one southeastern state. 

The researcher did not find rural status as a predictor of specialty choice while 

many other researchers have established this relationship. The reason for this study's 

results differing from other studies is unknown. Students in this study may have 

graduated from a high school that was considered rural, but may have spent the majority 

of their childhood in an urban area. Also, many of these students went to an 

undergraduate college in an urban area which may have influenced them. Lastly, maybe 

rural status does not predict primary care specialty choice in this population but maybe it 

does predict other outcomes not studied, like serving in rural areas, serving in 

underserved areas, or staying in the state to practice. Since this study's results were 

contrary to the prevailing thought on the association between rural status and specialty 

choice, this matter could be studied further to identify why this study's population differs. 

Next this study's results will be compared to the results of four previous studies 

that also examined predictors of specialty choice among cohorts at individual medical 

schools in Pennsylvania or Virginia (Lawson, 2003; Lischke, 2000, Owen et al., 2002; 

Rabinowitz et al., 2001). These researchers also used logistic regression to predict 

specialty choice. This study's researcher only found graduation year as a predictor of 

primary care practice (measured at least three years after medical school graduation). 

Lischke (2000), Lawson (2003), Owen and associates (2002), and Rabinowitz and 

associates (2001) all studied the outcome of residency choice and they found different 
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predictors compared to this study which include: the students' attitudes, the students' 

self-descriptive adjectives, the students' alternative career choices, gender, growing up in 

a rural area, physical science MCAT score, age, community service prior to medical 

school, and intentions to practice primary care medicine. The researcher of this study 

only examined demographic and academic variables and, unlike previous researchers just 

reviewed, did not find that female gender, MCAT score, or age predicted primary care 

specialty choice (as measured three years after medical school graduation). 

The reasons for this study's different results could be related to the differences in 

study methods. This study's researcher used specialty choice measured three years after 

graduation from medical school and the previous researchers used residency choice as the 

final outcome variable. Rabinowitz and associates (2001) used rural primary care practice 

as their outcome variable. Or it could be that the attitudes, prior experiences with 

community service, and career intentions are more powerful predictors than demographic 

or academic variables. 

Although this researcher's results differed from previous results in some areas, 

there were similarities in the variables that were not found to be predictors of primary 

care practice. This researcher and Rabinowitz and associates (2001) found these variables 

not to be predictive of primary care practice: parents' educational level, age, 

undergraduate grade point average, and MCAT scores. Likewise, this researcher and 

Owen and associates (2002) found these variables not to be predictive of primary care 

practice: (a) age, (b) race, (c) undergraduate grade point average, (d) MCAT score, (e) 

parents' educational level, and (f) parents occupation. 
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Unlike previous researchers, this study's researcher did not find that the rural 

background of a student predicted specialty choice and likewise did not find that gender, 

MCAT score or age predicted primary care practice. The only predictor in this study was 

the graduation year, with sharp increases in primary care practice occurring in the 

graduation years of 2005 and 2006. This was an unexpected result and could lend itself to 

further study since graduation year as a predictor of specialty choice has not been studied 

much in the literature. Many factors inside and outside a medical school change with the 

passage of years including economic market forces, national policies, and the school's 

curriculum and faculty make up. 

Research Question Two Discussion 

In this study, the researcher found that the male guardian's educational level was 

the only significant predictor of family practice (odds ratio=.624 with a 95% confidence 

interval of .429 to .908,p= .014). Using the forward and backwards step method, a test of 

the full model (with eleven predictive variables) compared to the constant only or null 

model was statistically significant (x2 (1) = 6.244, p = .012). Therefore the logistic 

regression equation is significant. As the medical student's male guardian's education 

level increases one level, the student is .624 times less likely to go into family practice. 

For example, a student whose male guardian's completed some college of technical 

school is .624 times less likely to go into family practice as compared to a student whose 

male guardian's completed his education with a high school diploma or less. Since only 

the student's male guardian's educational level was a significant predictor of family 

practice, the model with all eleven variables is not useful in predicting family practice. 
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The findings of research question two will first be compared to the findings of the 

other studies which address the predictors of family practice (Lawson, 2003; and Senf et 

al., 2003). Secondly, the findings will be compared to the findings of other studies that 

address the influence of socioeconomic status on specialty choice in general (Owen et al., 

2002; Rabinowitz et al., 2001; Senf et al., 2003). 

In the literature review, two studies were reviewed that identified predictors of 

family practice choice (Lawson, 2003; Senf et al., 2003). Lawson's study (2003) did not 

examine the socio-economic background of a student, but it did examine if gender, age, 

ethnicity, or total MCAT score predicted family practice choice. Like this study, Lawson 

found that gender, age, ethnicity, and total MCAT scores were not statistically significant 

predictors of family practice choice. Lawson also found that not having a graduate degree 

and having a lower physical science MCAT score predicted family medicine residency 

choice. This researcher did not examine those two independent variables. 

This study's results confirmed the outcome of one literature analysis study 

conducted by Senf and associates (2003) that also examined socioeconomic predictors of 

family medicine choice. One of these articles that Senf and associates reviewed (Colquitt 

et al., 1996) identified that the father's lower socio-economic status was a predictor of 

both family medicine choice and primary medicine choice in general. Colquitt and 

associates studied 9,166 medical students who graduated in 1991 and 1992. These 

findings are similar to this study's findings that only the male guardian's educational 

level was a predictor of family practice, not the female guardian's educational level. 

Another one of the articles that was included in Senf and associates' (2003) 

literature synthesis was a study conducted by Kassebaum et al. in 1996. Kassebaum and 
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associates found that a parents' income over $100,000 decreased the likelihood of plans 

to enter family practice but the education of the parents was not related to specialty 

choice. The parents' income and educational status are both measures of socioeconomic 

status. Although this study did not include the parents' income as a possible predictor, 

this study's researcher found that the student's male guardian's lower level of educational 

attainment was a predictor for family practice choice. 

The remaining ten variables of this study were not found to be predictors of 

family practice: a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) graduation from high school in a county 

that is considered rural, (e) undergraduate G.P.A., (f) total MCAT score, (g) year of 

admission, (h) gender, (i) age, and (j) race. The literature synthesis of Senf and associates 

(2003) found mixed results about the remaining 10 variables that this study's researcher 

did not find to be predictive. However, Senf and associates concluded that rural 

background was a predictor of family practice while this researcher did not find rural 

background as a predictor. Several other researchers have also found that a rural 

background predicts future family practice (Bunker & Shadholt, 2009; The Robert 

Graham Center, 2009; Rabinowitz, 1999; Senf et al., 2003). It is not known why this 

researcher's results differed from previous researchers. 

This study's results were compared to two previous studies that also used family 

practice as an outcome variable (Lawson, 2003; Senf et al., 2003). Next, this discussion 

will compare this study with three previous studies that examined the relationship 

between the socio-economic background of the student and specialty choice in general, 
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not just family practice choice (Owen et al., 2002; Rabinowitz et al., 2001; Senf et al., 

2003). 

One group of researchers found that having a physician parent was a predictor of 

primary care choice (Senf et al., 2003). This study's results contradicted those findings by 

finding that occupational groups (including the group of physicians in the male 

guardians) did not predict primary care choice. 

Like the results of this study's research question one, there were two previous 

studies in which the researchers did not show that socioeconomic status predicted 

primary care specialty choice (Owen et al., 2002; Rabinowitz et al., 2001). Owen and 

associates found that a combined male and female education and occupation variable did 

not predict primary care practice and Rabinotwitz and researchers found that neither the 

male nor female guardian's educational level predicted rural primary care practice. 

However, this study's researcher did find that a lower male guardian's educational level 

predicted family practice alone in research question two. 

The researcher can speculate why the father's educational level was the only 

predictor of family practice choice in this study. The father's educational level could be a 

proxy for the student's socioeconomic status growing up. On average, the more education 

a person has, the higher their income. The student with fathers with less education may 

also be from homes that are considered to have a lower socioeconomic status and may 

choose to enter specialties with lower income potential. It could represent that the student 

has lower income expectations or that there was less parental financial support and less 

parental and student expectations for the student to pursue advance medical education 

beyond the residency. 
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To conclude the results of research question two, this study's researcher found 

that the male guardian's educational level was the only predictor of family practice. 

Previous studies also found this relationship between lower socioeconomic status and a 

specialty choice of primary care medicine or specifically family practice. Other 

researchers found that the rural background of a medical student predicted family practice 

choice, but surprisingly, this researcher did not. 

Research Question Three Discussion 

In this study, the researcher found that the students' graduation year was the only 

significant predictor of internal medicine (odds ratio of 1.298 with a 95% confidence 

interval of 1.015 to 1.662,/)= .038). A test of the full model (with eleven predictive 

variables) compared to the constant only or null model was statistically significant (x (1) 

= 4.462,/) = .035). Therefore, the logistic regression equation is significant. Since only 

the student's graduation year was a significant predictor of internal medicine practice, the 

entire model with all eleven variables is not useful in predicting internal medicine 

practice. 

In the literature review, there was only one study (Lawson, 2003) that looked at 

predictors of internal medicine choice. Furthermore, the researcher did not review any 

literature dealing with how graduation year or student cohorts might predict specialty 

choice. Therefore, besides Lawson's study, there is not a lot of literature to compare this 

study's results to. 

Lawson (2003) studied the predictors of internal medicine residency and found 

different predictors than this study. Lawson found that being female and belonging to a 

non- white racial group were predictors of the student's internal medicine residency 
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choice while this study only identified the student's year of graduation from medical 

school as a predictor. The following student characteristic variables studied by Lawson 

were not predictors of internal medicine residency: age, marital status, undergraduate 

major, highest degree held prior to medical school, and MCAT scores. This study also 

examined age and MCAT scores and did not find them to be predictors of internal 

medicine choice. 

Research Question Four Discussion 

In this study, the researcher found that the students' female gender was the only 

significant predictor of pediatrics (odds ratio of 2.922 with a 95% confidence interval of 

1.388 to 6.150,p= .005). Females are 2.922 times more likely to practice pediatrics than 

males. Using the forward and backwards step method, a test of the full model (with 

eleven predictive variables) compared to the constant only or null model was statistically 

significant (x (1) = 8.509, p = .004). Therefore the logistic regression equation is 

significant. Since only the student's gender was a significant predictor of pediatrics 

practice, the entire model with all eleven variables is not useful in predicting pediatrics 

practice. 

This study's researcher found that only gender was a predictor of pediatrics 

practice and that all other demographic and academic variables studied were not 

predictors: (a) female guardian's occupation, (b) female guardian's highest level of 

education, (c) male guardian's occupation, (d) male guardian's highest level of education, 

(e) graduation from high school in a county that is considered rural, (f) undergraduate 

G.P.A., (g) total MCAT score, (h) year of admission, (i) age, and (j) race. Only one study 

analyzed in the literature review looked at the predictors of pediatrics separately 
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(Lawson, 2003), but there were several studies reviewed that looked at the effect of 

gender on primary care choice (Bunker & Shadhob. 2009: Owen et al., 2002; The Robert 

Graham Center, 2009; Rabinowitz. 1999; Rabinowitz et al., 2001; Stilwell, Wallick, Thai 

& Burleson, 2000). The results or this study were not surprising because besides female 

gender, there were no other sfrorg demog.'aphic or academic background predictors for 

pediatrics specialty choice in the literature and nationwide, there are more females than 

males in pediatric residencies (Ft cerium. 200 7). 

This researcher found that a female was almost three times more likely (odds ratio 

=2.922, 95% confidence interval of 1 388 to 6.150, p=- 005) to enter pediatrics practice 

than a male and likewise. I aw son (200 >) fojnd that fenaies were almost five times more 

likely (odds ratio-4.681, Chi Square-24.003, p- .001) io enter a pediatrics residency 

program than males, hi addition. Law sou found that having a lower Biology MCA.T score 

was a predictor of pediatrics residence choice 1 his study's researcher did not examine 

the Biology MCA'I scoie separ&teh but found tint the tola- MCA1 score was not a 

predictor of pediatrics specialty choice. Lawson a:»d this researcher both found that age 

and race were not predictors of pediatrics choice. 

Lawson (2003) and this researcher boih found that the student's female gender 

was a predictor of pediatrics choice and that age and race 'Acre not predictors. Beyond 

predicting pediatries practice, gender h.is also been shown by other researchers to predict 

primary care practice in general and practice in rural or urban areas. Regarding the 

influence of gender on specialty *. hcke beyond pediatrics, several researchers have found 

that male gender is a predictor for practice *n s rumi ,«ea but 'he geographic area of the 

student's practice was not examined in fhr> si ads (Bunker & ShadhoJt. 200°; Rabinowitz, 
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1999, Rabinowitz et al , 2001; The Robert Graham Center, 2009; Senf et al., 2003). In 

contrast, when the outcome variable is just primary care (not rural primary care), several 

researchers reported that females are more likely than males to pursue primary care 

specialties or residencies (Lawson. 2003; Owen et al , 2002; The Robert Graham Center, 

2009). Owen and associates found that females v^ere 1.8 times more likely to choose a 

primary care residency than males (odds ratio of 1.8 with a 95% confidence interval of 

1.2 to 2.7) and Lawson found that females were 1.74 times as likely as males to choose a 

primary care residency (Chi Square-8.307, P-.004). Surprisingly, this researcher did not 

find that the student's female gender predicted primary care specialty choice overall, just 

pediatrics practice. 

Summary of Chapter Five and Recommendations for Future Research 

The purpose of this study is to identify significant admission factors that are 

associated with choice of primary care medical practice. The academic and demographic 

independent variables were chosen because they were readily available on all medical 

school applications and thus the variable*, are information that admissions committees 

have access to before making the admissions decision. The researcher's findings from 

analyzing this sample of five cohorts (2002-2006) from one private medical school in the 

southeastern United States added to the growing body of literature of possible predictors 

of primary care, family practice, in'ernal medicme and pediatrics. All four null 

hypotheses were rejected because there were significant logistic regression equations 

containing an independent variable which suecesslali} predicted the dependent variable 

of specialty choice The results of each research question and how these findings compare 

with the findings of previous reseat chers are presented. 
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By analyzing research question one, 1he researcher found that the student's 

graduation year was the only significant predictor of primary care practice with an odds 

ratio of 1.321 (95% confidence interval of 1.093 lo 1.595, ^=.004). Other researchers did 

not include graduation year in the list o< predictors but they did find that primary care 

was predicted by growing up in a rural are.i and being female. Surprisingly, this 

researcher did not find that rural status or gender were predictors of primary care practice 

in this sample. 

By analyzing research question two. this researcher found that the male 

guardian's educational level was the only significant piedietor of family practice (odds 

ratio=.624. 95% confidence interval of .429 to .908,/?-= .014) Previous researchers also 

found measures of socioeconomic status predicted family practice and unlike this 

researcher, previous researchers found that growing up in a rural area predicted family 

primary care practice. 

The researcher found thai internal medicine practice was predicted by graduation 

year (odds ratio=1.298, 95% confidence interval from 1.015 to 1.662,/?= .038) by 

analyzing research question three. The other researchers reviewed had not analyzed 

graduation year as a predictor but another researcher did find that internal medicine 

practice was predicted by female gender and a racial group besides Caucasian. This 

researcher did not support those findings. 

Lastly, the researcher's analysis of question four found that gender was the only 

significant predictor of pediatrics practice (odds ratio^2,922, 95% confidence interval of 

1.388 to 6.150, /?=".005). These findings went along with the findings of other 

researchers. 
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By considering the primary care specialties separately in research questions two, 

three and four, the researcher identified different predictors for family practice, internal 

medicine and pediatrics. Interestingly, only internal medicine practice had the same 

predictor as primary care overall and this predictor was graduation year. 

In addition to identifying significant admission factors that are associated with the 

choice of primary care medical practice, the larger purpose of this research is to provide 

empirical evidence that will assist medical school admissions directors to admit students 

who are more likely to choose primary care practice. Practically speaking, the results of 

this study showed that most of the demographic and academic background variables 

considered do not predict specialty choice and therefore should only be used to help 

admissions committee members choose students who would be able to excel in medical 

school and medical practice. The admissions variables that were not predictive of 

specialty choice in any of the four research questions include: (a) female guardian's 

occupation, (b) female guardian's highest level of education, (c) male guardian's 

occupation, (d) graduation from high school in a county that is considered rural, (e) 

undergraduate G.P.A., (f) total MCAT score, (g) age, and (h) race. The independent 

variables that were significant predictors of specialty choice were either a very weak 

predictor (male guardian's educational level in research question two) or not a practically 

useful predictor (gender in research question four, or graduation year in research question 

one and three). 

There was a gap in the literature because not many researchers have studied the 

predictor variables of specialty choice that are measured at least three years after medical 

school graduation. Many researchers have studied residency choice, but this study used 
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the specialty choice of at least three years after graduation from medical school to 

account for most primary care residency programs to be completed. Then the researcher 

could determine if the student chose to pursue a fellowship and sub specialize or begin a 

primary care practice. This researcher did not examine the predictors of residency choice, 

but compared with the results of other studies, this researcher did find that there were 

differences in the predictors of residency choice as compared to specialty choice 

measured three years after graduation from medical school. 

In addition to filling a hole in the literature by considering the outcome variable of 

specialty choice rather than residency choice, this researcher added something new to the 

body of literature by analyzing the admissions data from this particular medical school 

that had not been analyzed before. The descriptive statistics presented in this study gives 

an accurate picture of the percentages of graduates (from 2002- 2006) from this medical 

school who decide to practice primary care as measured after completion of their 

residency. This study showed when specialty choice is measured at least three years after 

medical school graduation, 42% (n=105) of the graduates from this school were 

practicing family practice, internal medicine or pediatrics and 58% (n=145) of graduates 

from this school were practicing other specialties. This information could be helpful in 

helping educational leaders to evaluate the long range outcomes of part of this school's 

mission. Educational leaders are continually using data to make informed decisions about 

their school's admissions policies, curriculums, faculty composition, climate and culture. 

The main conclusion of this study is that admissions committees should use 

caution when using demographic and academic background variables to predict specialty 

choice. There were statistically significant variables found to predict specialty choice in 
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this research, but these individual predictors were not strongly practically significant. 

Other researchers have found other forces and factors that affect the specialty choice. 

There may be ways in addition to the demographic and academic background variables 

that more strongly predict the specialty choice of medical school applicants. Further 

researcher could explore how student applicants' attitudes, intentions, previous 

community service experience, and career intentions predict specialty choice. In addition, 

beyond a single medical school, there are economic, political and social forces that 

influence the specialty choice. Here are future research recommendations for research 

that may either help admissions committees choose applicants who are more likely to 

practice primary care or research that could help alleviate physician workforce shortages 

in other ways: 

1. Future researchers could examine how the medical student's graduation year 

affects specialty choice. They could examine factors such as cohort peer 

influence, faculty influence, leadership influence, curriculum, admissions 

policies, and factors outside the medical school such as economic forces and 

national policies. 

2. Future researchers could remove the medical student's graduation year from 

the list of independent variables to study because the graduation year is not 

useful to an admissions committee member who is trying to determine who 

may be more likely to enter primary care practice. 

3. Future researchers could analyze different research outcomes beyond 

specialty choice that are related to the school's mission or physician 
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workforce shortage areas. They could examine predictors of practice in rural 

or underserved areas. 

4. When examining predictors of specialty choice, future researchers could 

include obstetrics and gynecology as a primary care physician. Many 

obstetrics and gynecology physicians serve the primary health care needs of 

women. 

5. Future researchers could narrow the study to only examining the details of a 

medical student's socioeconomic background and how that could influence 

career decision making. 

6. Future researchers could study the career choices of medical students who 

have parents who are physicians. 

7. Future researchers could analyze the psychological and social possible 

predictors of specialty choice such as: values, attitudes (about underserved or 

disadvantaged patients, about work hours and work environments, and about 

the health care environment), parent's income, growing up in a medically 

underserved area, personality, past community service, life goals, marital 

status and the spouse's future career preferences and lifestyles, specialty 

intentions, and spiritual values. These variables may be found by reviewing 

applicants' essays or interviews. 

8. Future researchers could examine the rates of dishonesty on medical school 

applications, interviews and essays. The honesty level of a medical school 

applicant's past community service, career intentions and desire to follow a 

school's mission statement could be of particular interest. 
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9. Future researchers could develop and test questionnaires or interview 

questions with known predictors of specialty choice to assist admissions 

committees in choosing students more likely to follow the school's mission. 

10. Future researchers could conduct long term research that tracks the school's 

progress toward its mission. For example, the students' specialty choice after 

residency, practice location, and type of patients served could be recorded in a 

database to assess the long term outcomes of the school. 

11. Future researchers could utilize qualitative methods like interviews and 

essays to try to understand the complex process of career decision among 

medical students. Researchers could interview medical school graduates and 

their spouses, medical school faculty, and medical school leader to identify 

reasons for specialty choice, reasons for the location of their practice, and 

reasons for serving disadvantaged patients or not. Further research could 

identify different types of variables that may predict future specialty choice 

and this could affect the types of questions on medical school admissions 

applications, essays or interviews. 

12. Future researchers could examine how the increasing numbers of physician 

assistants, nurse practitioners, and international medical school graduates 

affect the career decisions of U.S. medical students. 

13. Future researchers could economically examine the best use of state funds to 

increase the numbers of primary care physicians within a state. Typically, 

state leaders will direct funds to help fund medical schools and residency 

programs. Future researcher could help determine what types of schools and 



162 

residency programs are most economically efficient at producing primary care 

physicians or addressing other physician workforce needs within the state? 

In summary, there continues to be primary care physician shortages in the United 

States. Some medical schools have particular missions to produce primary care 

physicians and the admissions committee members at these schools find it difficult to 

determine who will be more likely to practice primary care medicine. This study was 

conducted to identify possible demographic and academic background predictors of 

specialty choice among 250 students at one private medical school in the southeastern 

United States. This researcher chose selected entries found on the American Medical 

College Application Service (AMCAS) applications as the independent variables. The 

dependent variable was the medical specialty choice as identified in the target medical 

school's alumni office database (which is taken from the American Medical Association 

Physician Masterfile). This medical specialty choice was identified in 2009, which was at 

least three years after the students had graduated from medical school. Logistic 

regression was used to test four research hypotheses. 

The researcher found that there were statistically significant predictors for each of 

the four research questions, but these predictors alone would not be practically useful in 

choosing applicants more likely to choose to practice primary care. The student's 

graduation year predicted primary care and internal medicine practice, the student's male 

guardian's lower educational level predicted family practice, and the student's female 

gender predicted pediatrics practice. Just as important, these variables did not predict any 

primary care specialty choice: (a) female guardian's occupation, (b) female guardian's 

highest level of education, (c) male guardian's occupation, (d) graduation from high 
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school in a county that is considered rural, (e) undergraduate G.P.A., (f) total MCAT 

score, (g) age, and (h) race. This knowledge about five cohorts from one medical school 

in the southeastern United States adds one more school's information to the body of 

literature. An admissions committee member or educational leader can consider these 

findings as they are making admissions decisions and policies but would also want to 

consider other factors that affect specialty choice. 

This study only examined the academic background and demographic part of the 

student characteristic component of the Bland-Meurer (1995) model and did not consider 

the type of medical school or the students' perceptions of the medical specialties. This 

study focused on part of the student information that is available prior to the admission to 

medical school. In addition to student factors, medical school factors, and the students' 

perceptions of medical specialties, there are many economic and political forces that 

affect the physician workforce in the United States. 

With the passage of the Patient Protection and Affordable Care Act (PL 111-148) 

and the Health Care and Education Reconciliation Act of 2010 (PL 111-152) more 

Americans will have access to the health care system and many policy makers predict a 

continued primary care physician shortage. Over the coming years, educational leaders at 

medical schools will be responding to these shortages and continued research will be 

needed to make informed decisions about medical school admissions policies, 

curriculum, faculty composition, and school culture and climate. 
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APPENDIX A 

U.S. MAP OF FEDERALLY DESIGNATED 

HEALTH PROFESSIONAL SHORTAGE AREAS 
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Source: Association of American Medical Colleges (2006). Help wanted: More U.S. 
doctors projections indicate America will face shortage ofM.D.s by 2020. 
Retrieved on February 21, 2011 from https://www. Association of American 
Medical Colleges.org/download/82874/data/helpwanted.pdf 

https://www
http://Colleges.org/download/82874/data/helpwanted.pdf
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APPENDIX C 

U.S. MAP OF ACTIVE* PRIMARY CARE PHYSICIANS 

PER 100,000 POPULATION, 2008 
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I * 

Source: Association of American Medical Colleges. (2009). 2009 State physician 
workforce data book: Center for Workforce Studies. Retrieved on February 21, 2011 
from https://www. Association of American Medical 
Colleges.org/download/47340/data/statedata2009.pdf 

July 1, 2008 population estimates are from the U.S. Census Bureau (Release date: 
December 22, 2008). Physician data are from the AMA Physician Masterfile 
(December 31, 2008). 

* Active physicians refer to physicians whose type of practice is categorized as patient 
care. Physicians whose type of practice is administration, medical research, medical 
teaching, or other non-patient care activities are not included here. 

https://www
http://Colleges.org/download/47340/data/statedata2009.pdf
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2009; 
Senf, Campos-
Outcalt, & Kutob, 
2003 

Bunker & Shadholt, 
2009; Lawson, 
2003; 
Owen, Hayden, & 
Connors, 2002; 
Senf, Campos-
Outcalt, & Kutob, 
2003 
Owen, Hayden, & 
Connors, 2002; 
Rabinowitz, 1999; 
Senf, Campos-
Outcalt, & Kutob, 
2003 
Owen, Hayden, & 

Research that 
shows primary 
care specialty 

choice is negatively 
associated with 

variable 

Rabinowitz, 
Diamond, 
Markham, & 
Paynter, 2001; 
Robert Graham 
Center, 2009 

Lawson, 2003; 
McCutcheon, 2009; 
Rabinowitz, 
Diamond, Veloski, 
& Gayle, 2000 
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Undergraduate GPA 

Non-physician 
parents 

Parents occupation 
(besides physician) 
Parents have lower 
income or education 

Rabinowitz, 1999; 
Senf, Campos-
Outcalt, & Kutob, 
2003 

Rabinowitz, 
Diamond, Veloski, 
& Gayle, 2000; 
Senf, Campos-
Outcalt, & Kutob, 
2003 

Connors, 2002; 
Markert, 
Rodenhauser, 
Baghdadi, Juskaite, 
Hillel, & Maron, 
2008; Rabinowitz, 
1999; 
Rabinowitz, 
Diamond, 
Markham, Paynter, 
2001 

Owen, Hayden, & 
Connors, 2002; 
Rabinowitz, 1999; 
Rabinowitz, 
Diamond, 
Markham, Paynter, 
2001; 
Senf, Campos-
Outcalt, & Kutob, 
2003 

Owen, Hayden, & 
Connors, 2002 
Rabinowitz, 
Diamond, 
Markham, Paynter, 
2001 
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APPENDIX K 

RESEARCH DESIGN TIMELINE 
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5 cohorts of students applied 
(1998-2002) 

5 cohorts of students attended 4 years of medical 
school (1998-2006) 

•St' <W, 

Assess 

specialty 

choice of 

all 5 

cohorts 

5 cohorts 
had time to 
complete 3 

year * 
residencies 

*3 years is the typical length of a primary care 

residency 
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APPENDIX L 

PERMISSION LETTER FROM MERCER UNIVERSITY'S 

INSTITUTIONAL REVIEW BOARD 



23-JUI-2010 

Kosta Swanson Wsaters 
School of Medicine 
Mercer University 
School of Medians 
Department of Community Medicine 
Macon. GA 31207-0001 

RE. "Predicting Primary Care Specialty Choice from Medical School Applications Using Demographic and 
Academic Backgroynd Data' (H1007172J 

Dear 

Your application ent tied ' Predicting Primary Care Specialty Choice from Medical School Applications Using 
Demographic and Academic Backgroynd Data' {H1007172), was reviewed on behalf of Mercer University's 
Instttufcorsai Review Board for Human Subject Research, and is Exempt from fyrth#r review at this time, In 
accordance to federal re f la t ions set forth at 46 CFR iS t ib j Category 4, 

Any changes to the approved protocol must be resubmitted for IR8 review to insure that risks to the subject have not 
changed 

Respectfully 

Ava Grsarnbliss-ftichardson. BA, CiM, CIP 
Compliance Coordinator 
institutional Rewew Board 
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CROSS TABULATIONS OF SELECTED VARIABLES 
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Table Ml 

Cross Tabulations of Alumni Gender and Specialty Choice 

Gender 
Male 
n=137 

Female 
n=113 

Specialty Choice 
Family Pract. 
8.8% 

n=12 

9.7% 
n=ll 

Pediatrics 
8.8% 

n=12 

23.0% 
n=26 

Internal Med. 
20.4% 
n=28 

14.2% 
n=16 

Primary 
38% 
n=52 

47% 
n=53 

Care3 Other 
62.0% 
n=85 

53.1% 
n=60 

Note. aThe combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 

The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 

Table M2 

Cross Tabulations of Alumni Race and Specialty Choice 

Specialty Choice 
Race Family Pract. Pediatrics Internal Med. Primary Care3 Other5 

Caucasian 9.1% 
n=220 n=20 

Non-
Caucasian 10.0% 
n=30 n=3 

15.0% 
n=33 

16.7% 
n=5 

18.2% 
n=40 

13.3% 
n=4 

42.3% 
n=93 

40% 
n=12 

57.7% 
n=127 

60.0% 
n=18 

Note. "The combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
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Table M3 

Cross Tabulations of High School Rural Status and Specialty Choice 

Specialty Choice 
Family Pract. Pediatrics 

Rural Status 
Rural 12.8% 
n=78 n=10 

Not Rural 7.7% 
n=169 n=13 

10.3% 
n=8 

17.8% 
n=30 

Internal Med. 

19.2% 
n=15 

17.2% 
n=29 

Primary 

42.3% 
n=33 

42.6% 
n=72 

Carea Other" 

57.7% 
n=45 

57.4% 
n=97 

Note.a The combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 

The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
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Table M4 

Cross Tabulations of Alumni's Male Guardian's Educational Level and Specialty Choice 

Specialty Choice 
Family Pract. Pediatrics Internal Med. Primary Care3 Otherb 

Education n=22 n=37 n=42 n=101 n=138 

High School0 

n=56 

Some Colleged 

n=25 

Bachelor's6 

n=72 

Master'sf 

n=86 

16.1% 
n=9 

16.0% 
n=4 

6.9% 
n=5 

4.7% 
n=4 

16.1% 
n=9 

20.0% 
n=5 

12.5% 
n=9 

16.3% 
n=14 

12.5% 
n=7 

24.0% 
n=6 

23.6% 
n=17 

14.0% 
n=12 

44.7% 
n=25 

60.0% 
n=15 

43.1% 
n=31 

34.9% 
n=30 

55.4% 
n=31 

40.0% 
n=10 

56.9% 
n=41 

65.1% 
n=56 

Note.a The combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
c The less than or equal to high school category includes the alumni's male guardians who graduated from 
high school and those male guardians that did not complete high school. 
d The some college category includes the alumni's male guardians who attended college or technical school 
but did not obtain a bachelor's degree. 
e The bachelor's category includes the alumni's male guardians who obtained a bachelor's degree at 
college. 
f The more than or equal to master's category includes the alumni's male guardians who obtained a 
graduate or professional degree. 
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Table M5 

Cross Tabulations of Alumni's Female Guardian's Educational Level 
and Specialty Choice 

Specialty Choice 
Family Pract. 

Education 
High School0 

n=63 

Some Colleged 

n=47 

Bachelor's6 

n=56 

Master' sf 

n=72 

17.5% 
n=ll 

8.5% 
n=4 

6.9% 
n=5 

4.7% 
n=4 

Pediatrics 

15.9% 
n=10 

14.9% 
n=7 

16.1% 
n=9 

15.3% 
n = l l 

Internal Med. 

15.9% 
n=10 

17.0% 
n=8 

14.3% 
n=8 

20.8% 
n=15 

Primary Care3 

49.2% 
n=31 

40.4% 
n=19 

30.4% 
n=17 

45.8% 
n=33 

Otherb 

50.8 
n=32 

59.6% 
n=28 

69.6% 
n=39 

54.2% 
n=39 

Note. aThe combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
c The less than or equal to high school category includes the alumni's male guardians who graduated from 
high school and those male guardians that did not complete high school. 

The some college category includes the alumni's male guardians who attended college or technical school 
but did not obtain a bachelor's degree. 
e The bachelor's category includes the alumni's male guardians who obtained a bachelor's degree at 
college. 
f The more than or equal to master's category includes the alumni's male guardians who obtained a 
graduate or professional degree. 
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Table M6 

Cross Tabulations of Alumni's Medical School Graduation Year and Specialty Choice 

Specialty Choice 
Year 
2002 
n=49 

2003 
n=52 

2004 
n=42 

2005 
n=55 

2006 
n=52 

Family Pract. 
6.1% 
n=3 

13.5% 
n=7 

7.1% 
n=3 

9.1% 
n=5 

9.6% 
n=5 

Pediatrics 
14.3% 
n=7 

9.6% 
n=5 

11.9% 
n=5 

21.8% 
n=12 

17.3% 
n=9 

Internal Med. 
10.2% 
n=5 

13.5% 
n=7 

9.5% 
n=4 

32.7% 
n=18 

19.2% 
n=10 

Primary Carea 

30.6% 
n=15 

36.5% 
n=19 

28.6% 
n=12 

63.6% 
n=35 

46.2% 
n=24 

Other 
69.4% 
n=34 

63.5% 
n=33 

71.4% 
n=30 

36.4% 
n=20 

53.8% 
n=28 

Note. aThe combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
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Table M7 

Cross Tabulations of Alumni's Male Guardian's Occupational Status 
and Specialty Choice 

Specialty Choice 
Family Pract. Pediatrics Internal Med. Primary Carea Other 

Occupation 
Physician 
n=22 

Health Related 
Worker 
n=32 

Professional 
n=88 

Other 
n=71 

9.1% 
n=2 

8.3% 
n=l 

8.9% 
n=12 

9.9% 
n=7 

9.1% 
n=2 

16.7% 
n=2 

16.3% 
n=22 

15.5% 
n = l l 

18.2% 
n=4 

16.7% 
n=2 

16.3% 
n=22 

21.1% 
n=15 

36.4% 
n=8 

41.7% 
n=5 

41.5% 
n=9 

46.5% 
n=33 

63.6% 
n=14 

58.3% 
n=7 

58.5% 
n=79 

54.5% 
n=38 

Note. aThe combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
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Table M8 

Cross Tabulations of Alumni's Female Guardian's Occupational Status 
and Specialty Choice 

Specialty Choice 
Family Pract. 

Occupation 
Health Related 
Worker0 

n=32 

Professional 
n=88 

Other 
n=150 

6.3% 
n=2 

6.8% 
n=6 

11.7% 
n=14 

Pediatrics 

18.8% 
n=6 

17.0% 
n=15 

13.3% 
n=16 

Internal Med. 

25.0% 
n=8 

18.2% 
n=16 

15.0% 
n=18 

Primary Carea 

50.0% 
n=16 

42.0% 
n=37 

52.0% 
n=78 

Otherb 

50.0% 
n=16 

58.0% 
n=51 

48.0% 
n=72 

Note. aThe combined primary care category includes the medical school alumni that are practicing family 
practice, pediatrics, and internal medicine after at least three years post graduation from medical school. 
b The other category includes medical school alumni that are practicing any specialty besides family 
practice, pediatrics, or internal medicine after at least three years post graduation from medical school. 
c The health related worker category includes physicians. 
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