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ABSTRACT
THE ASSOCIATION OF MEDICAL STUDENT DEBT ON CHOICE OF PRIMARY
CARE SPECIALTY AND RURAL PRACTICE LOCATION
Craig Ziegler
April 10, 2015
A shortage of primary care physicians (PCP) is present nationally and within
Kentucky. The shortage is expected to worsen, unless a dramatic increase occurs in the
generation of additional primary care clinicians. Geographical maldistributions of PCP
also exist. Whereas 20% of the US population resides in rural areas, only 10% of
physicians practice in these areas.
This study explores factors that influence medical students’ decisions to select
primary care residency training programs, and to practice in rural areas. Specifically, the
levels of debt among 1391 graduates from University of Louisville School of Medicine
(ULSOM) during 2001-2010 were examined in association with their selection of
categories of residency training programs. Similarly, levels of debt among 1180 ULSOM
graduates during 2001-2008 were examined in association with rural practice locations.
Statistical methods included evaluations of receiver-operating curves (ROC) and
multiple logistic regression analyses. The ROC analyses showed no association was
present for any level of debt with either selection of primary care residency programs or
rural practice sites. Multiple logistic regression analyses showed a statistically
significant, positive association was present between the two extreme quintiles of medical

iv

students’ debt, whereby medical students in the lower quintile of debt were more likely
select a primary care residency, compared to those students within the highest quintile.
No statistically significant association was found for students’ debt with rural practice
location.
Multiple policy options to increase the primary care workforce were examined,
including raising physicians’ reimbursements, shortening time for medical training, and
altering how medical schools finance medical education. Policy makers may also
consider the affinity model, whereby increasing medical school admissions among
applicants from rural areas may result in greater numbers of PCP that are more likely to
return to practice in rural areas. Similarly, programs to better support rural pipeline
programs may be considered.
Other policy solutions may include allowing nurse practitioners and other clinical
personnel to work at the full scope of their training as well as a fuller utilization of health
information technology. Addressing population health through the Triple Aim may
provide novel solutions.
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CHAPTER I
STUDY RATIONALE AND RESEARCH QUESTIONS
CHAPTER I. STUDY RATIONALE AND RESEARCH QUESTIONS

US physician workforce requirements are increasing and cannot meet current or
future healthcare demands.1,2 Recent projections have postulated that by 2015 an
additional 63,000 full-time equivalent (FTE) physicians are necessary to meet US
healthcare needs, and by 2025 there will be an overall shortage of 131,000 physicians in
all specialties.3 Further, projections for the US primary care workforce indicate that an
expansion is necessary to meet future healthcare challenges. One recent study estimated
that by 2025 the number of primary care physicians (PCPs) will need to increase by
52,000 (25%), from approximately 209,000 to 261,000, to meet the impending healthcare
shortcomings.4
Underlying these estimates were specialty and geographic maldistributions of
physician services. A maldistribution refers to a population with an excess or shortage of
physicians to optimally meet its healthcare needs within a defined geographic area.5 A
dearth of physicians existed in all specialties of medical practice, but this dearth was most
notable among primary care physicians (PCPs) living in health professional shortage
areas (HPSAs). The Health Resources and Service Administration (HRSA), a federal
agency, defines a HPSA as an area where the population-to-provider ratio is 3500:1 or
greater; thus HPSAs are usually found in rural and inner-city regions. Regarding rural
areas, 20% of the US population resided here; however, only 10% of physicians served
1

these communities.6,7 This phenomenon will worsen based on 2007 data that stated only
3% of medical students plan to work in rural areas.6,8 Primary care physicians accounted
for almost half of physicians in rural areas.7 Those who specialized in family medicine
distributed almost equally to the population in rural HPSAs; that is, 24% of the US
population lived in HPSAs, while 23% of family medicine physicians practiced in these
areas.9 Moreover, the number of internal medicine and pediatrics physicians distributed
rurally at about 10%.9 These specialty and geographic maldistributions increased
healthcare costs, decreased healthcare quality, and limited access to medical care.
Health services in Kentucky also are heavily constrained by a shortage of
physicians and other healthcare workers with a shortage that is above the national
average in rural areas.10 By 2012 estimates, there were 10,475 physicians in the
Commonwealth with a mean of 3,790 full-time equivalent (FTE) physicians. According
to a 2013 report by Deloitte, an additional 183 FTE physicians, a 5% increase, is
necessary to currently meet population needs, with Kentucky’s rural counties needing
112 of the those 183 FTE physicians.10 With the advent of the Accountability Care Act
(ACA) and the Kentucky Health Benefits Exchange (KHBE), an additional 640,000
uninsured individuals now may have access to the Commonwealth’s healthcare
resources. These facts, compounded with Kentucky’s overall poor health status (ranked
44th nationally), pose a dire threat for the physician workforce in meeting the state’s
medical needs.10 By 2017, an estimated additional 205 to 256 physicians will be
necessary depending on the number of people who utilize Medicaid through the KHBE.10
A 2011 study sponsored by the Louisville Primary Care Association11 for
Jefferson County (Louisville, Kentucky) showed that this county had 697 practicing
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primary care physicians (PCPs), but needed a total of 711 PCPs to meet the HRSA ratio
of 96 primary care physicians to 100,000 population. Further, by 2020 more than 336
new PCPs and 50 additional obstetricians-gynecologists will be necessary in Jefferson
County to meet HRSA-recommended guidelines. Of note is the discrepancy between the
Deloitte report’s estimates of needed primary care physicians for Kentucky and the
Louisville Primary Care Association’s estimates for Jefferson County. The Deloitte
report estimates fewer physicians for Kentucky than the Louisville Primary Care
Association’s study does for Jefferson County.
Medical schools have a societal obligation to foster a supply of medical students
to enter into primary care and to work in rural areas to alleviate workforce shortages.12
Medical school admission committees and administrators can play a vital role in
alleviating this problem by admitting medical school applicants who possess
characteristics, intentions, and training experiences favorable to becoming PCPs or
practicing in rural HPSAs.13 Some factors affecting medical students becoming PCPs or
practicing in rural areas include gender, race, age, marital status, parental socioeconomic
status (SES), rural educational experiences, and the affinity model. The affinity model
shows applicants from rural hometowns are more likely to practice in rural areas after
completing medical training.13,14
One factor that influences medical students’ and residents’ choices of specialty
and practice location, and that is beyond the control of admission committees, is medical
student debt.13,15-17 In 2002, the mean debt burden of US graduating medical students
exceeded $100,000. By 2011, 86% of graduating medical students had an average debt of
$160,000.18 Based on adjustments for inflation, debt for current medical students is 3.5
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times greater than in 1978.18 Further, an exacerbation to medical students’ financial stress
is the 2013 bill passed by the House of Representatives that doubled interest rates on
Stafford student loans from 3.4% to 6.8%.19 Nationally, a causal relationship between
debt and specialty choice has been modest at best and overshadowed by other
factors.13,15,17 Although magnification of debt may play a small role in medical students’
decisions in selecting a specialty or practice location, in the face of a shortage of PCPs
and rural physicians, the impact of policies addressing student debt may be significant.
Currently it is a challenge to fill primary care residencies with graduates of US
medical schools.15 Just a small number of students choosing to practice in rural areas
provided their debt was eliminated could have an impact in health outcomes and change
some rural HPSAs to better-served classifications.20 Small changes may be meaningful.
For example, if 18 students chose to locate in a rural area, it could change 6 to 10 health
professional shortage areas to better-served categories.20 No study has specifically
examined the association between debt, specialty choice, and practice location in
Kentucky among medical students graduating from U of L. The Commonwealth’s
medical leaders’ and school administrators’ understandings of how debt influences
students’ specialty choices and practice locations may help them better plan to alleviate
Kentucky’s shortage of primary care and rural physicians.
A 2007 systematic review of the literature was conducted to stimulate primary
care quality research as an aid to policy formation. The authors of that review noted that
“to date, debt’s influence on specialty choice has been nominal, however, as debt levels
persistently increase, does a threshold exists that prevents students from a primary care
career.”21 Another study addressing the effect of debt on medical school graduates noted
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specifically “an advantage of multivariate analysis in assessing debt’s influence on
specialty choice or practice location is the ability to appraise debt’s relative strength after
controlling for other factors.”22 The study in this dissertation used quantitative methods to
address the inquiries put forth in the aforementioned two studies.
Thus, the overall goal of this dissertation was to find whether a relationship
existed between medical students’ levels of debt after graduation and selection of primary
care specialty choice and rural practice location:
Specific Aim 1: To determine if a relationship exists between student debt and
selection of primary care residencies and the magnitude and form of this relationship.
Hypothesis 1: An optimal debt level exists with high sensitivity and specificity that
detects residency specialty choice.

Hypothesis 2: A modest association exists between medical students’ levels of
debt with their selection of residency training programs.

Specific Aim 2: To determine if a relationship exists between student debt and
physicians initially practicing in a rural location.
Hypothesis 1: An optimal debt level exists with high sensitivity and specificity that
detects where students choose to practice medicine.

Hypothesis 2: A modest association exists between medical students’ levels of
debt with their initial choice of practicing in rural locations.
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CHAPTER II
REVIEW OF THE LITERATURE
CHAPTER II. REVIEW OF THE LITERATURE
Problem Scope
Twenty-four thousand residents enter the workforce each year with approximately
66% coming from allopathic medical schools and 13% from osteopathic schools; 20% are
international medical school graduates (IMGs).23 Approximately 75% of all medical
school graduates will become specialists, while the remaining 25% become generalists or
primary care physicians. Currently only 3% of medical students express an interest to
practice rurally.24 These statistics are pertinent because work-related functions of primary
care differ from specialty care. The literature noted primary care physicians holistically
focus on the patient and are the patient’s first contact to the healthcare system; specialty
care then may follow. As the gateway to the healthcare system, primary care physicians
(PCPSs) are vital to controlling costs and the usage and distribution of healthcare, and
often arrange and oversee patient care with specialists, particularly when patients have
chronic diseases and/or comorbidities.5 Numerous studies have shown an increased
supply of PCPs at different levels of geographic areas (e.g., state, county, urban, rural,
country) led to better healthcare quality, health outcomes, and decreased costs, and, in
comparison to specialty care, a larger magnitude of PCP-to-specialist ratio enhanced
population health.24-27 Rationales for these findings may include primary care physicians’
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focus on preventive medicine, including early disease detection techniques, early
management of health problems, and the mitigation of unwarranted specialty care.27
Inherent within these rationales are the concepts of moral hazards and “defensive
medicine.” Accordingly, evidence-based medicine’s goal is to achieve a high quality of
medical care inexpensively; however, physicians and patients can face uncertainties
concerning the medical diagnosis. Hence, insured patients, thought to be apathetic to cost,
and willing specialists, thought to be concerned over malpractice liabilities, possibly lead
to higher healthcare costs and lower quality.28 One study showed that states with higher
Medicare spending had lower quality of care on six medical conditions and had a
negative correlation with patients receiving the appropriate intervention.25 In addition,
states with more primary care physicians showed greater use of high-quality care
mechanisms at a lower cost, while states with more specialists had lower quality and
higher cost.25 Another study found an association between increases in malpractice
liability cost and changes in medical practice expenditures.28 Accordingly, a 10%
increase in physicians’ average malpractice payments was associated with a 1% increase
in Medicare payments for physician services.28 The combination of the moral hazards
associated with insurance and the justification for “defensive medicine” detrimentally
influences medical decision-making.5 Patients preferred specialists over generalists
(particularly if generalists were unavailable) and conceded any treatment to the
specialists, while the specialists requested a gamut of tests to avoid a lawsuit.5 Hence, it is
important when considering supply issues to focus not only on the numbers of physicians,
but the array of tasks and procedures conducted by the physician.29
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Supply and Demand Issue of Physicians (in General)
The US faces supply and demand issues regarding physicians meeting societal
healthcare needs.1,2 HRSA defines “supply” of the healthcare workforce as the amount of
persons working or capable of working in healthcare venues and their agreed upon
financial level of compensation. HRSA characterizes “demand” as an economic concept
based on employers’ motivations to purchase a particular amount of healthcare services.30
Medical demand is associated with, but distinct from, medical need. Need, by one
definition, reflects treatable illnesses in a population, some of which may be neglected
due to inability to pay. Need has also been described as the necessary degree of medical
care that health authorities maintain a person should have to stay or become healthy, and
also reflects a person’s self-appraisal of his or her state of health.5 Ideally, population
healthcare needs, as decided by experts, should determine physician prevalence, but
individuals’ ability to pay, primarily through insurance and individuals’ health selfassessments, helps determine the distribution and quantity of healthcare providers.
Further, because physician supply is determined primarily by population healthcare
demands and medical services are delivered in markets that link delivery of services to
people’s capacity to pay, rural and inner-city areas fall victim to geographic
maldistribution due to their populations having low rates of health insurance coverage.5
Other factors further delineate the supply and demand of physicians.
Theoretically, the Physician Supply and Demand Model (PSDM) (and its predecessors
the Physician Supply Model [PSM] and the Physician Requirements Model [PRM]),
developed by HRSA, provides a prototype for projecting physician manpower and
usage.6,23 The supply component of the PSDM forecasts two measures of physician
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supply: the quantity of working doctors and the quantity of full-time equivalent (FTE)
doctors. The FTE supply measure considers the potential changes in average hours that
physicians are participating in patient care activities. Estimates are based on (a) the
prevalence of current physicians; (b) the physician workforce departures due to
retirement, mortality, disability, and career change; (c) the number of new medical school
graduates. The demand components of the PSDM focus on the present and likely future
patterns use of physician services. Demand elements of the PSDM entail (a)
epidemiological considerations; (b) population and insurance projections by age, gender,
and metropolitan/non-metropolitan areas; (c) decision of individual patients regarding
whether, when, and where to seek care; (d) physician preference on what services to
impart, all of which are integrated with complex and comprehensive physician-topopulation ratios.
Physician Supply Issues
PSDM supply-related features that influence (currently or prospectively) the
physician labor force are numerous.31 Demographically, since the mid-1970s, female
medical school graduates increased fivefold, from 10% to almost 50%. Gender
differences exist in working patterns as female physicians are more likely to choose a
generalist practice and work fewer hours per week, and they are less prone to practice in
rural areas than male physicians. Historically, US medical school enrollment doubled in
the 1960s and 1970s and then leveled between 1980 and 2005. From 2000 to 2020, active
physicians reaching retirement age is expected to increase substantially, going from 9,000
to 22,000,2,31 with economists predicting one-third leaving the workforce.32 One in eight
active female physicians are 55 or older (based on 2006 estimates), compared to just one
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in three active male physicians. Further, the proportional decline in entering the
workforce of younger male physicians, who are apt to working longer hours (males, 57
hours; females, 49 hours),31 indicates that physicians’ total labor hours are declining
compared to the quantity of forecasted licensed physicians (13% versus 16% between
2005 in 2020).31 Female physicians also are more likely to work in general and family
practice, OB/GYN, and pediatrics. From 1985 to 2001, average work hours have declined
in these fields while remaining steady in most other specialties such as internal medicine
and surgery.31 This gender-by-age interaction of proportionally more women entering the
physician workforce and working less hours along with the significantly higher rates of
men retiring will increase the prevalence of female physicians, thus altering the physician
workforce’s operational and functional makeup. These findings, coupled with the aging
of physicians and their impending retirements, may dramatically affect supply in future
years.
Supply of Primary Care Physicians
According to one study, by 2025 an additional 52,000 (25%) primary care
physicians (PCPs), from around 209,000 to 261,000, will be necessary to effectively
address the imminent healthcare crisis.4 Possibly causing the shortage are the future
physicians’ financial outlooks and attitudes along with other economic factors systemic
to healthcare. Supply and demand theory may not appropriately explain primary care
physician supply issues,33 as “imperfect economics” influences physicians’ career options
and the healthcare system. Theory dictates that salary increases occur as supplies
diminish, but these salary increases curtail demand. This eventually causes equilibrium of
the labor market and a halt to the deficiency. Regarding traditional healthcare dynamics,
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reasons exist for why rebalancing of the primary care market has not occurred.
Differences in salaries between generalists and specialists are daunting.33-35 In 2008,
annual salaries for PCPs ranged from $180,000 to $192,000; these salaries were dwarfed
by the annual salaries of such specialties as emergency medicine ($258,000), general
surgery ($320,000), and other fields.33 Specialist career earnings, on average, were $3.5
million greater than PCPs. These factors decrease the likelihood of a physician becoming
a PCP by 50%.24,36 Further, between 1998 and 2008, teaching hospitals expanded
graduate medical education (GME) to train residents in more lucrative specialties, and
they reduced primary care residency positions as specialty care is more financially
advantageous.24 Additionally, physician salary has been shown to positively correlate
with both structural and personal economic factors and with job satisfaction.37 In effect,
fee-for-service and managed care provide no financial incentives for patients to use
primary care services such as rewarding health promotion and disease prevention
behaviors. This constrains PCPs’ incomes, thereby diminishing autonomy and job
satisfaction. Hence, medical students’ awareness of this phenomenon leads them to
choose specializations that contribute to the primary care physician shortage, ultimately
harming the US healthcare system.5,33 37 Hence, the medical profession’s existing
economic milieu rewards students who choose medical specializations and penalizes
those selecting careers in primary care. Interacting with the PCP/specialist salary
discrepancy is the fact that physician salaries have increased annually at a much lower
rate than student debt amounts, possibly further influencing students to choose
specialties.38
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Demand for Physicians
PSDM demand components affecting the physician labor force also are numerous.
Demographically, the two major trends most significantly affecting physician service
demands are population growth and aging.2,6,31,39 The US Census Bureau notes that every
decade our country’s population swells by 25 million people (0.8% annually) and will
reach 349 million by 2025, thus further increasing the patient/physician ratios.2,40
Accordingly, population growth between 2005 and 2020 for those less than 65 years of
age will grow by 9%. For baby boomers reaching retirement that are between 65 to 74
years of age, population growth will be at 71%, and population growth for those older
than 74 years of age is projected at 26%. The elderly need a higher rate of healthcare
services as they acquire the most illnesses, use ambulatory care visits more frequently,
have higher hospitalization rates, and live longer with chronic diseases than prior
generations.
Economic growth also influences the physician labor force.6,41 Cooper’s Trend
model argued the positive correlation of developed countries’ gross domestic products
(GDPs) or national income with healthcare spending and the growth of the healthcare
labor force.41 Theoretically, increased wages permitted further opportunities to acquire
medical insurance and to pay for co-pays and deductibles.42 Economic growth also
allowed governments and employers to expand and provide insurance policies with
greater coverage and more benefits. Accordingly, the physician-to-population ratio
increased by 0.75% for each 1% increase in GDP. For over 70 years in the US, this trend
has ensued regarding physician supply as physician supply drifted with state per capita
income. The strength and direction of this correlation differed with physician type.
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Medical specialties such as internal medicine and pediatrics had the strongest positive
correlation with income, while surgery specialties had a weaker positive correlation.
Family and general practice had a modest negative relationship. The trend model, as
mentioned above, suggested that geographical income discrepancies also affected the
supply of physicians. In a cross-sectional analysis of the 50 states, physician supply was
positively associated with state per capita income. Taking this one step further, the trend
model speculated that regional differences within states influenced physician supply.6,31,41
Although the relationship between economic growth and healthcare service
demand is positively correlated, it is not necessarily linear. Lower socio-economic status
persons who experience income growth are more likely to increase demand for physician
services. Among higher class persons, a leveling point is present as individuals will not
purchase more general physician services with increased income as their healthcare needs
are already saturated, although they may increase the purchase of specialty services.23
The public have higher living standards and expectations for medicine now than
in previous generations.23 Further, many aging baby boomers also have inflated hope in
the healthcare system and the wealth and desire to acquire services to keep them active.2
All of these factors increase medical demands.
Health Reform and the 2010 Affordable Care Act
Health reform will significantly affect the supply and demand of physicians, along
with other healthcare professions.33,43 The 2010 Patient Protection and Affordable Care
Act (P.L. 111-1148) (ACA) provided an intertwining of programs and policies that
sought to stem healthcare costs, enhance quality, and broaden health insurance coverage.
Regarding expanding health insurance coverage, the insured use more medical services
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than the uninsured as the “moral hazard” effect increases.42 The expansion of government
health insurance programs, both federal and state, along with the mandate for businesses
to provide health insurances for full-time workers and the mandate for citizens to procure
health insurance, will trigger an approximate additional 32 to 35 million Americans to
seek healthcare services (near universal coverage with only 3% uninsured).33,39,44
The ACA legislation realized more healthcare providers were necessary and
legislated policies to account for this need, particularly regarding primary care.33 First, in
terms of education and worker training, the ACA authorized programs, anticipated to
relieve existing and projected shortages of PCPs, included a $1.5 billion, five-year
funding expansion of the National Health Service Corps (NHSC)45 and the Title VII
primary care education grant funding program entitled “Teaching Health Center” that
focuses on graduate medical education.46 The NHSC program incentivized professionals
who chose primary care, dental, and mental health practices by granting scholarships and
loan repayment to those who practice in HPSAs. Funding increases through the 2009 and
2010 American Recovery and Reinvestment Act (ARRA) caused a participant expansion
in the program of over 227% and is expected to add more than 12,000 primary care
professionals by 2016.33,45 Related to rewarding students for working in HPSAs, the ACA
provided tax breaks for individuals working in certain health professions, including
primary care.45
The Teaching Health Center program supplied grant funding to cover the cost of
conducting healthcare education programs for preparation of family physicians, general
internists, general pediatricians, geriatricians, psychiatrists, obstetrics and gynecology
physicians, general dentists, pediatric dentists, dental hygienists, and public health
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dentists.33,46 The ACA addition to this Title VII program also sanctioned monies to train
primary care physicians to work in patient-centered medical homes (PCMH), supporting
interdisciplinary recruitment, training, and faculty development in primary care fields.33
The ACA also provided an additional $40 billion in Pell grants for students.33,45 In
addition, the ACA altered Medicare graduate medical education funding. New funds
were allocated to expand medical residents’ education in non-hospital arenas such as
federally qualified health centers, community mental health centers, rural health clinics,
and health centers managed by the Indian Health Services.33,45
The ACA’s Prevention and Public Health Fund (PPHF) allocated $500 million to
create a healthcare foundation to avert, detect, and manage diseases before they manifest
or become severe.45 About $230 million was initially designated for increasing the supply
of primary care providers, including $168 million for preparing more than 500 new PCPs
by 2015.45 The PPHF’s monies to increase primary care providers were eliminated after
the first year. However, a new initiative that started in 2014 boosted the Teaching Health
Center program by adding $230 million to the program. 46 The Teaching Health Center
program’s intent was to place 1500 new primary care providers in underserved areas and
to increase educational institutions’ capacities to train 2800 additional primary care
providers (i.e., primary care physician assistants and nurse practitioners) over five
years.46,47
The ACA offered Medicare and Medicaid financial incentives to promote primary
care and rural area practices. Primary care providers received Medicaid incentive
payments to 100% of Medicare payments; for primary care and general surgeons working
in HPSAs, they received an additional 10% bonus payment. The increased income should
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increase supply of these providers.33 Hence, provisions stipulated by ACA policies
included: (a) enhancements of the federal student debt relief program (NHSC); (b)
enrichments of primary care educational funding (Title VII) to, among other things, train
residents and PCPs to work in ambulatory settings and practice preventive medicine; (c)
financial inducements to practice primary care and work in HPSAs.24,33 It is noted,
however, that the ACA’s policies that intended to increase the number of PCPs in the
short-term will not meet the US population’s long-term needs.4
Issues of Primary Care Physician and Rural Maldistributions in Kentucky
Recent studies (published in 2007 and 2013) have shown Kentucky has a
physician shortage10,48 and this shortage will worsen with the ACA and Kentucky Health
Benefit Exchange (KHBE) implementations.10 Kentucky’s physician shortage is more
severe than the national shortage. Kentucky’s physician-to-population ratio, ranking 32nd,
is only 213.5 doctors per 100,000 residents in comparison to the national figure of 268
per 100,000.48,49 Considerable disparities exist in the need for physicians and PCPs,
particularly in Kentucky’s rural and underserved areas. Approximately 45% (55 out of
120) of Kentucky’s counties are officially designated HPSAs for primary care, with most
counties being rural.50 Maldistribution is prevalent as 43% of the state’s population
resides in rural counties, but only 23% of allopathic physicians practice in these areas.49
The KHBE’s implementation could allow 640,000 additional persons access to affordable
healthcare services. Kentucky’s current physician shortage will intensify as pent-up
demand occurs and stresses the healthcare labor force. The 2007 study, which used the
Physician Requirements Model (PRM), estimated that by 2020 the Commonwealth will
need 622 active physicians (PCPs and specialists) to meet healthcare needs (1,198
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physicians) and demands (2,765 physicians).48 Based on the 2013 study, Kentucky
currently needs 183 PCP FTEs (representing an increase of 5% of statewide supply), and
by 2017 205 FTEs. PCP need is greatest in the rural areas of Bullitt and Spencer counties
which require eight FTEs each (and will increase to 11 FTEs by 2017). Further, eight
southwest rural border counties need a total of 36 FTEs (and will increase to 51 PCPs
with the KHBE expansion). Eastern Kentucky has the least amount of need for additional
PCP FTEs, and the KHBE expansion does not significantly impact this area.10
Further complicating the Commonwealth’s physician and PCP shortage is
Kentucky’s dismal health status that adds additional strain to the healthcare system.
Kentucky’s overall health ranks 44th nationally.10 Epidemiologically, Kentucky ranks
last in smoking and cancer deaths and ranks 40th or higher in obesity, diabetes, premature
deaths, cardiovascular deaths, and “all outcomes.” There are almost one-million adult
smokers (29% of the adult population) and over one-million obese (30%) adults. The rate
of diabetes is 11% (332,000 adults), while 38% of senior citizens are edentulous.10,51
Based on the rankings, extensive use of PCPs is necessary to provide Kentucky citizens
healthcare that emphasizes chronic and long-term behavioral health and disease
management strategies.10,49,50
The Importance of Understanding the Medical Students Specialty Selection Process
The Association of American Medical Colleges (AAMC) has urged medical
schools to increase enrollment by 30% to address the current and predicted physician
shortages.49 The Kentucky Institute of Medicine’s (KIOM) Comprehensive Statewide
Physician Workforce Study and the Deloitte report also stressed increasing medical
school enrollment to grow the supply of and to diversify the Kentucky physician labor
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force.10,49 Increasing the number of medical students will produce more physicians, but
this will not necessarily increase the quantity and percentage of PCPs and rural-based
physicians; currently only 3% of medical students indicate an interest in working in rural
areas.8
The choice of career specialty and practice location can be a complex and an
inadequately comprehended process where individual career decisions are the
combination of many interdependent subtle and complex factors.14,52 Bennett and
Phillips’ literature review from 1995 to 2010 offered a primary care physician specialty
choice conceptual model.52 Specifically they acknowledged four “types” of students at
medical school admission and their course through medical school (i.e., admissions,
matriculation, and graduation). Those types are (a) those at onset who are primary carecommitted, and matriculate and graduate committed; (b) those who have an interest in
primary care and may go to either primary care or another specialty choice throughout the
matriculation process; (c) the genuinely undecided students; (d) those who matriculate
and graduate dedicated to non-primary care. The significant factors influencing students’
specialty choice and “type” over time include (a) demographic and predisposition; (b)
financial and lifestyle consideration; (c) choice process and identity development; (d)
student interest relative to perceived specialty characteristics; (e) curriculum and school
experience; (f) healthcare environment. Table 1 depicts the significant factors by the four
types of students:

18

19

Category of
influence
Demographics/
predisposition

• Plan PC at
matriculation

• National Health
Service Corps
scholar

• Latino

• Older/
nontraditional

• Low
socioeconomic
status

• Planned rural
practice

• Rural
background

Factors for PC
committed
• Women

Factors for PC
positive
• Similar to PC

• No medical student debt (without
service scholarship)

• Mixed*

• Physician parents

• Plan NPC at matriculation

• Men

Factors for NPC committed

Factors for undecided

Influences Affecting Different Groups of Medical Students Regarding Primary Care (PC) or Non-Primary-Care (NPC) Career Choice

Table 1
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Category of
influence
Curriculum/
experience

• Title VII funding
of institution

• Longer time in
family medicine

• Required family
medicine clerkship

• Longitudinal
opportunities in
primary care

• Role models—
direct mentoring
from a few PC role
models

Factors for PC
committed
• Overall clinical
experience

• Longer time in family
medicine

• Longer time in family
medicine
• Title VII funding of
institution

• Title VII funding of
institution

• Required family
medicine clerkship

• Required family
medicine clerkship

• School culture/hidden
curriculum

• Indirect influence of many
interdisciplinary role models

• Specific clinical experiences

• Specific clinical
experiences
• PC and NPC role
models confirm or dispel
stereotypes

Factors for NPC committed

Factors for undecided

• Longitudinal
opportunities in primary
care

• Longitudinal
opportunities in
primary care

• School culture/hidden
curriculum

Factors for PC
positive
• PC role models
confirm or dispel
stereotypes
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Lifestyle and
financial
considerations

Category of
influence
Student
interests/perceived
specialty
characteristics

• Further specialization opportunity
(“advancement”)
• Prestige

• Lower income
expectation

• Return on investment

• High income expectation

• Work–life
balance

• Debt

• Select from both PC
and NPC priorities

• Further specialization
opportunity

• “Intellectual stimulation”

• Research opportunities

• Therapeutic urgency and
immediate impact

• Technology emphasis

• Procedural basis

• Undecided alignment
• Value content

Factors for NPC committed

Factors for undecided

• Control over work hours versus
leisure time

• Debt

• Similar to PC
considerations

• Value relationships

Factors for PC
positive
• Attracted to PCcommitted factors

• Job security

• Breadth of
opportunities

• Job flexibility

• Service

• Diversity of
patients, clinical
problems, and
activities

• Psychosocial
aspects

• Prevention

• Continuity

Factors for PC
committed
• Holism
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• Sense of fit through
interpersonal aspects
taking precedence over
content

• Sense of fit
through
interpersonal
aspects

• Discard poor fits for content or
lifestyle

• Exclusion

• Inclusion
• Sense of fit through
content or lifestyle

Factors for NPC committed

Factors for undecided

Unclear which aspects most affect particular group of students, but include level of patient demand, perceived
current workforce needs, insurance company control of practice, reimbursement mechanisms, malpractice
conditions, poverty and education levels of anticipated patients and community, and overall economic
conditions.

Factors for PC
positive
• Inclusion

Factors for PC
committed
• Confirmation

* May disproportionately include students with no medical or healthcare background or from areas lacking many specialties but who
fall into another category soon after entering school because of education about specialty characteristics

Healthcare
environment

Category of
influence
Choice
process/identity
development

Based on this model, knowledge of the student “type” can lead to different
interventions.52 For example, strategies for primary care-committed students targeting
recruitment and retention in developing a premedical pipeline with academic support
would be important; however, for students committed to non-primary care, emphasizing
strategies promoting interdisciplinary collaboration and primary care’s worth is
important.52
The Importance of Understanding the Medical Student Location Process
Regarding rural practice location, factors significant to physicians on where to
initially locate may only moderately overlap with factors that impel physicians to remain
in an area, and the overlapping factors may have “weights” of relative significance that
should be considered. Hence, strategies and policies for physician recruitment and
retention will differ.53
Barer articulated a typology that proposes six factors affecting rural location: (a)
personal background; (b) professional education; (c) professional practice; (d)
personal/family; (e) community; (f) economic factors.53,54 Personal background factors
considered gender, race, age, rural upbringing, among other things. Professional
education factors focused on training physicians; these may include the type, size,
funding, work location in medical school, and curriculum in and exposure to rural
medicine in undergraduate medical education (UME) and residency training.54,55
Professional practice factors focused on career opportunities such as the physician’s
capacity to establish and own a group practice, to procure assorted medical experiences,
and to have access to specialists for referrals; professional practice factors also included
practice advantages like realistic work schedules and available locum programs.
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Personal/family factors included geographical closeness to family and friends,
professional and social networks, consideration of spouse’s inclination, and children’s
educational and extra-curriculum prospects. Community factors included typical weather
and temperature, cultural and recreational opportunities, and the area’s social economic
status. Economic factors included work earnings, practice administrative expenses,
monetary enticements, and spouses’ occupational prospects. Medical student debt level is
another economic consideration that physicians must contemplate in relation to the
mentioned economic factors, but, interestingly, debt is noted only in the professional
educational factors.
Another rural practice location typology commonly found in the literature has a
temporal framework. Accordingly, this typology’s components consisted of (a) the role
of nature which encompassed premedical school factors such as where students grew up,
race, gender, future career plans, and personal altruistic motivation, among other things.;
(b) the role of nurture which dealt with the medical training pipeline such as initiatives to
recruit rural middle and high school students, along with medical school and residency
rural curriculum programs; (c) the post-training factors such as economic considerations,
practice characteristics, and role of mate, among other things.55-57 Personal background
factors of the first typology are analogous to the role of nature, while professional
education factors are similar to the role of nurture. Post training factors are congruent
with professional practice, personal/family, community, and economic factors. Medical
students’ levels of debt and their interaction with the NHSC and other loan repayment
programs overlap the role of nurture and post-training factors. Figure 1 depicts these
typologies.
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Awareness of factors that predict medical students choosing careers as PCPs and
locating to rural areas can allow medical school admission committees to select
applicants with a high likelihood of becoming PCPs or working in rural areas.14 Medical
school administrators also may take some of these factors and tailor the medical school
curriculum to encourage more PCPs or rural-based physicians by exposing medical
students to rural training and to rural communities. Further, knowing medical student
debt’s influence on becoming PCPs or working in rural HPSAs shortage areas may cause
the expansion and/or modification of national or state level governmental policies such as
loan repayment and scholarship programs.
Specific Literature Review of Covariates Analyzed for this Study
The below information discusses the covariates that were analyzed for this
dissertation, along with medical student debt and how the variables are noted to impact
specialty choice and rural practice location. The covariates discussed include gender,
race, age, rural background, rural medical training, parents’ socioeconomic status, and
debt. Covariates that were not discussed include USMLE Step 1 scores and students
receiving a medical school scholarship. These covariates were not discussed because
there was no information found in the literature that linked them with being associated
with specialty choice and rural practice location.
Gender and Primary Care Choice
In the US, since the 1990s, female physicians in the workforce have risen from
8% to 46%,31,58,59 and for all westernized countries, greater than half of medical school
graduates are female.60 Regarding specialty choice, women select primary care over other
specialties at much higher rates than men.61,62 In 2004, the top two specialties that women
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practiced were general pediatrics, 52% as compared to 48% for men, and obstetrics and
gynecology (41%); the percentage of other primary care and specialties included general
and family practice (31%) and general internal medicine (31%).31 Although these figures
appear encouraging – as the female physician workforce grows, so should the primary
care workforce – the following information reveals otherwise.59,63
A key concept in specialty choice that has been studied in conjunction with
gender is “controllable lifestyle specialties” (CLS). CLS are those specialties that permit
personal time free of work obligations for leisure, family, and avocational activities, and
permit total control of hourly demands spent on professional responsibilities. CLS
specialties include, among others, anesthesiology, dermatology, emergency medicine,
neurology, and ophthalmology.35,63
Uncontrollable lifestyle specialties (ULS) include the primary care specialties of
family practice, internal medicine, and pediatrics. Two studies focusing on CLS/ULS
issues noted that CLS is an important factor in the specialty choice of both genders.35,59
One study demonstrated that CLS explained 55% of the variability in specialty choice.35
Both studies showed movement away from ULS and toward CLS as 20% of medical
school graduates, male and female, between 1996 and 2003, migrated away from ULS.
Regarding women, in 1996 75% of female medical school graduates chose a career in
primary care; by 2003 only 53% chose primary care. ’Men’s interest in family medicine
declined from 15.4% to 6.1% and in internal medicine from 22.6% to 18.5% during the
same time.35 Although both genders migrated away from ULS, certain ULS attracted
female medical school graduates to them at a higher rate than male graduates. In 2003,
out of all specialty choices, 11% and 17% of graduating women entered their residencies
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in pediatrics and OB/GYN, respectively, representing 70% and 80% of the residents in
these fields (males constituted 30% and 20% respectively).35,59 Based on CLS, the Y2K
generation of physicians’ lifestyle values are cramping the necessary supply of PCPs.
A recent systematic review addressing females’ rise in the physician workforce
noted that, regarding primary care, female PCPs in comparison to male PCPs (a) selfreport fewer hours of work; (b) meet with fewer patients and provide less services while
spending more time with patients; (c) write fewer prescriptions, charge more laboratory
tests, and refer more patients to specialists.64 However, the authors concluded that the
available research on the feminization of the physician workforce could not adequately
address the impact on physician supply and that other studies are warranted.64
Gender and Practicing in Rural Areas
Women, in comparison to men, are less likely to practice in rural areas.56,65-68 One
study using the American Medical Association master data file showed that, of rural
family medicine physicians under the age of 45, 24% are men and 16% are women.66
Another study using the same database revealed that in the field of pediatrics where
women constituted two-thirds of residents, males were 50% more likely to practice in
rural areas.31,67 Hence, the rural physician maldistribution was compounded by the
interaction of medical school graduates being almost 50% women and women physicians
being under-represented in rural areas.65,69
Rural female physicians can influence healthcare in ways male physicians
cannot.65 Female patients are more comfortable addressing feminine health concerns with
female doctors; female physicians’ positions in the community allow them to function as
leaders for women’s health issues; and rural female physicians may inspire as female role
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models.65,68 Thus, addressing the reasons why women are tentative to engage in rural
practice will help reduce the rural physician shortage.
Rural female physicians list numerous professional and personal problems they
encounter. Professional problems noted are (a) a possible excessive demand for their
services; (b) a lack of female colleagues and mentors to discuss family and career; (c) an
undervaluing of female physicians’ status by patients and other male doctors along with
possible difficulties in performing duties due to male physicians’ hostilities.68,70 Several
personal issues also influence rural female physicians. First, these physicians must deal
with the role strain of balancing work and family as many rural female physicians are
married to other professionals (i.e., due to their status as women, they feel obligated to
care for children, cook, clean, and so forth). Next, married ’female physicians’ spouses
often have trouble finding jobs in rural areas. Third, single female physicians have
difficulty meeting single men with similar education and life experiences and also have
problems forming friendships. Finally, maternity leave, working part-time, and not being
on call to ’take care of children are discouraged as a large pool of physicians to job share
with is non-existent and child care is often unavailable.31,68,70 These lists of problems
further complicate the issue of physician shortages in rural areas.
Race, Diversity, and the Physician Workforce
A major US healthcare obstacle is the need for additional minority physicians to
treat the increasing population of underrepresented minorities (URMs).71 Approximately
26% of the US population is African-American (12%), Hispanic (13%), or Native
American (1%), while just 6% of URMs are practicing physicians (African-American and
Hispanic,3% each; Native American, less than 1%).71,72 This population-to-physician
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ratio discrepancy, known as the “diversity gap,”73 turns potentially bleaker as the URM
population forecast increases to 32% by 2025 and doubles to 50% by 2050.71
Cohen, the former president of the AAMC, stressed four pillar values of diversity
and the need to include URM groups in the physician workforce.73,74 First, URMs, as
both medical students and physicians, increased the profession’s level of cultural
competence. Cultural competence implies the physician’s knowledge, skills, attitudes,
and behavioral requisites to provide optimal healthcare to patients from diverse races and
cultures. Medical school diversity among students (and faculty) allows for an exchange
of different belief systems. This exchange brings awareness to the physician trainees’
cultural biases, ethnic origins, family structures, and other cultural influences that affect
health outcomes, i.e., how patients may experience illness, comply with medical counsel,
and react to prescribed therapy. Without student interaction among diverse groups, the
future practitioners’ patient care will likely be subpar.71,73,74
Another diversity pillar value was the fact that minority physicians are more apt
to practice in HPSAs and to treat Medicaid recipients and indigent populations than their
non-URM colleagues.31,71,73,74 A 2004 AAMC medical student survey showed that 20%
of all graduates intended to practice in HPSAs; Hispanics (31%), Native Americans
(41%), and African-Americans (51%) were approximately 1.7 to 3.0 times more likely
than white physicians (18%) to plan to work in HPSAs.71 Further, when minority patients
have access to and use minority physicians as their PCPs, this minority-with-minority
concordance leads to increased patient satisfaction31,71,75 and decreased levels of
mistrust,75,76 in comparison to minorities seeing white physicians. Patients’ physician
dissatisfaction and mistrust have been associated with patient treatment non-compliance
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and failure to return for doctors’ appointments.75 One of the Healthy People 2010 goals, a
publication of HRSA, was to remove the racial and ethnic disparities in health and
healthcare services.73 URMs have higher rates of poor health status indicators than whites
have.77 These include life-threatening and chronic diseases such as cancer, stroke,
diabetes, HIV infection, hypertension, among other diseases, along with a shorter lifespan
and higher mortality rates.73 The changing US racial population-to-physician distribution,
if not corrected, will likely increase health disparities between URM and non-URMs
groups.77 Hence, an influx of more URM medical students, residents, and physicians
could provide healthcare access to the URM underserved populations and improve
healthcare quality as directed by Healthy People 2010.73
The third pillar value advocating physician diversity concentrated on expanding
medical and public health research.73 Implicit of this goal implies increasing academic
medicine’s URM workforce. Minorities, working in medical schools which have
traditionally only employed Caucasians, constitute just 7.3% of the faculty78 and hold few
chief positions.31 Emphasis on increasing medical school diversity among faculty and
persons in leadership roles will positively alter the US healthcare system. Increase in
URM faculty would permit different perspectives on research that would tackle unsolved
health problems facing the US. Essentially, researchers and physicians view problems
through their cultural prisms and work on issues of interest to them. Existing problems,
unknown to white academic physicians, would be addressed, while longstanding
problems would get a new perspective. 73,74,78 Further, URM research subjects, like
patients, may be distrustful of studies that do not include researchers of their own race.73
Broadening the research agenda in academic medicine begins with selecting racially,
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ethnically, and gender diverse students and faculty to MD and PhD educational
programs.74
Cohen’s fourth pillar value argued that diversity in the leadership and
administration roles of healthcare professions is a good business strategy.73,74 When
organizational leaders, such as those in the AMA, are well-informed about their
constituents, strategic decisions are effectively made for all parties concerned. The AMA,
AAMC, and other health professional organizations must consider the increasing
diversity of the US and are obligated to allow more qualified URMs to matriculate
through medical school and take leadership and policy-making positions in academic
medicine.73,74
Race and Primary Care Choice
Specialty choice among URMs focus on primary care fields more so than
specialization.31 Although blacks reflect 3-4% of the physician workforce, they have their
greatest representation in general preventive medicine (8%), OB/GYN (7%), and public
health (5%); underrepresentation occurs in specialties like medical genetics, radiation
oncology, and allergy and immunology (2% each). Hispanics select family medicine
(11%) and pediatrics (7%) at greater rates than their representation in the workforce and
select specialized medicine fields at lower rates, i.e., orthopedic surgery (2%), radiology,
and dermatology (3% each).31
The rationale for minorities choosing primary care has been explained by the
“service patterns hypothesis” which reasons that URM physicians select primary care
because of the excessive demand for primary care in chiefly minority, rural, and innercity HPSAs.31,79 This hypothesis stipulates that URM health professionals, having come
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from underprivileged backgrounds, are more likely than others to serve other URM
disadvantaged groups. A comprehensive HRSA minorities physician workforce literature
review of 17 studies showed overwhelmingly convincing evidence that URM physicians
are more likely than non-URM physicians to disproportionately care for both URM and
underserved populations, including the poor, the uninsured, Medicaid recipients, and
those living in HPSAs.79 Findings from this literature review showed that in a national
sample of 2001 Medicare patients, 22% of black patients’ physician visits were to black
physicians who make up 4% of the physician workforce; black physicians constituted
13% of physicians in areas where African-American patients sought care; and black
patients sought out black physicians even if the office location was inconvenient. Further,
similar findings held for other minority groups; that is, Hispanics served and sought out
other Hispanics, likewise, Asians with Asians. Finally, it should be noted that minority
physicians not only disproportionately serve patients from their own racial and ethnic
groups, but they also disproportionately serve other minority patients as well.
Integrating the “service patterns” hypothesis with primary care choice, arguments
are made that minority physicians serve minority and underserved communities because
they are not as academically competent as white physicians. Accordingly, minorities
match only to the less competitive primary care specialties, and after completing
residency are noncompetitive for positions in more affluent areas.79 However, studies
have shown minority graduates from elite medical schools were considerably more prone
than their nonminority counterparts to practice in minority and underserved
communities.79
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Race, separate from social economic background, has been shown to influence
URMs serving the underserved.79 One study showed that URM pediatricians care for
more Medicaid and uninsured patients than non-URM physicians, even when the URM
doctors came from affluent backgrounds, and the non-URM doctors did not. This
indicates that affirmative action programs focusing on medical students’ race, and not
their socioeconomic backgrounds, will do more to increase the number of physicians
tending underserved populations.79
Race and Rural Areas
In a search of the literature, few studies found have demonstrated an association
between physicians practicing in rural or HPSAs rural areas and race (as defined by
URM’s or non-URM status).14,80,81 A North Carolina physician practice database study
from the period 1981 to 1989 showed that upon entering practice, a greater percentage of
whites practice in rural areas versus urban areas (81% versus 68%, respectively;
p<0.001).80 A study surveying northwest osteopathic medical students’ intentions
towards practice location found no significant race differences between those leaning
toward choosing a rural setting and those an urban setting, although a larger sample size
might have detected a difference (whites/rural, 79%; urban/rural, (90%), p=0.063).81
One 1996 study showed NHSC minority physicians placed in rural areas were
more likely to have urban backgrounds and to be dissatisfied with their rural placement;
similarly, their families also were dissatisfied.82 Specifically, minorities place more value
on urban amenities than non-minorities. Minorities also stressed aspects of urban practice
settings, such as having colleagues accessible for referrals and for counseling on difficult
cases, higher than non-minorities. Rural retention rates between minority and non-
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minority physicians one year after their NHSC tenure were not significantly different.82
These findings fit with the Affinity model discussed below.
IMGs play a role in the physician work force. As mentioned above, 20% to 25%,
approximately 6000, IMGs enter residency programs annually.2,5,23 Theories argue the
pros and cons of IMGs. The “safety net” theory posits that IMGs do what US medical
school graduates (USMGs) do not do, including practicing as rural HPSA PCPs; the IMG
“surplus exacerbation” theory argues IMGs just add to the aggregate number of
physicians.83 The “correct” theory would determine policies of increasing or limiting FBIMGs entering residency programs.84
Knowledge is mixed regarding the theories and IMGs’ likelihood to practice in
rural HPSAs in comparison to US medical school graduates (USMGs).5,84-86 One study
using the 1996 AMA Masterfile found that IMGs compose an increased percentage of the
US PCPs workforce in rural underserved areas than rural non-underserved areas.
Nationally, IMGs made up 19% of PCPs in whole HPSAs, 15% in partial HPSAs, and
14% in non-HPSAs. However, interstate variation exists; for instance, Kentucky IMGs
represented 24% of PCPs in whole HPSAs, while in Pennsylvania and Minnesota the
percentage was 0% and 6%, respectively.86 Another study that used the 1997 AMA
Masterfile and 1996 Area Resource File (ARF) concluded that states had a
disproportional amount of IMGs in comparison to USMGs working in rural areas.83,87
Studies supporting the “surplus exacerbation” theory include a 1995 analysis that
look at published data from the AMA, AAMC, and the ARF. The study noted that IMGs
subspecialized at a disproportionately high rate, lessening their impact on primary care,
and their practice location patterns matched USMGs.88 A 2003 study showed that 2.1%
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of IMGs and USMGs practiced in rural HPSAs, with interventions to coax IMGs to
practice in rural areas being no more beneficial than USMGs’ self-selection to practice in
these areas.84 However, the PCP supply of IMGs in rural HPSAs contrasted with those of
USMGs: USMGs practiced as family physicians at a higher rate, and IMGs were more
likely to be internists and pediatricians. 84
Controversies exist over IMGs’ roles in the US.89 Ethically, both developed and
non-developed countries are increasingly relying on potential US-trained IMGs to
enhance or expand their healthcare capabilities, while many IMGs do practice in the US
after completing their residencies.2,31 Moral questions abound as the US and other
developed countries expedite “brain drain” and poach physicians trained in other, less
developed countries, attenuating those countries’ capacity to deal with HIV infection,
AIDS, and other grave needs.2,89,90 Further, countries that provide undergraduate medical
education for IMGs have contributed to their training and have lost financially; this
foreign education and cultural barriers of speech, dialects, and so forth, may lead to
subpar care.89 A positive contribution, not discussed above, relates to causing more
cultural diversity to an increasingly growing diverse nation.89
Affirmative Action
Affirmative action has been successful in increasing the percentage of URM
medical students and physicians as evidenced by US Supreme Court and state courts
affirmative action decisions.72-74,91 Until the 1960s civil rights movement, blatant
discrimination against URMs excluded them from the medical field. The US Civil Rights
Act of 1964 banned discrimination on bases of race, color, religion or national origin in
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voting, public accommodations, facilities, and education.91 This legislation set the tone
for affirmative-action policies in medical school.
Affirmative action refers to administrative polices designed to increase women’s
and minorities’ presence in employment, education, and business from which they have
been historically excluded and may not necessarily involve quotas.92 The 1978 Supreme
Court case, Regents of the University of California v. Bakke, ruled that colleges can
consider race favorably in admissions to achieve student diversity for the purpose of
educationally benefitting all students; quotas, however, cannot be imposed. The rationale
for Bakke is that all students benefit educationally from diversity. Affirmative action
allowed URM medical school matriculants to increase fourfold by 1971 (2% to 8%), and
this 8% matriculation rate endured throughout the 1970s and 1980s.72-74 The diversity
gap, however, widened during this period as the US population of URMs rose; medical
schools reenergized affirmative action guidelines with Project 3000 by 2000. The
AAMC, in the early 1990s, initiated this program to identify and admit additional
qualified minorities from the prevailing applicant pool by working with K-12 school
systems and pipeline colleges to expand the number of suitable URMs. By 1994, URMs
represented 12.4% of medical students.72-74
By the mid to late 1990s, states’ anti-affirmative action initiatives curtailed
URMs’ medical school entry. California Proposition 209, Washington State Initiative
200, Hopwood v. Texas (which halted affirmative action for public universities in
Louisiana, Mississippi, and Texas), and other state legislation prohibited racial
consideration in admission decisions.72-74,91 Since the passage of these anti-Affirmative
Action laws, the number of US medical school URM matriculants decreased 8% from
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1995 to 2001 (a decrease of 239 matriculants). In the five states where anti-affirmative
action legislation passed, the medical school matriculants decreased anywhere from 17%
to 64%.72-74,91
The most recent Supreme Court decisions influencing Affirmative Action in
medical schools focus on 2003 rulings concerning the University of Michigan.91 Grutter
v. Bollinger and Gratz, et al. v. Bollinger, et al. were anti-affirmative action challenges to
Michigan’s law school and their undergraduate programs. In Grutter v. Bollinger, an
unsuccessful white law school applicant argued reversed discrimination against her
because the University took race and ethnicity into consideration in its admission
procedures. The University maintained it was constitutional to consider race and ethnicity
in admissions to achieve the “compelling government interest” of a diverse student body.
The court ruling favored the University and their right to “narrowly tailor” the student
body for diversity as long as individual consideration for each applicant exists. The Court
also noted Cohen’s argument for society to have diversity in leadership roles. In Gratz, et
al. v. Bollinger, et al., two unsuccessful applicants to Michigan’s College of Literature,
Science and the Arts disputed race as a “plus” factor in admissions. The University used
the rationale of Grutter v. Bollinger; however, URM undergraduate applicants
automatically received 20 out of 100 points, guaranteeing admission. The court ruled
adversely toward the University noting the way the University attained diversity was
impermissible. Hence, the Court upheld diversity to be a “compelling interest” of the
state; that admissions policies can narrowly tailor their student body for diversity
purposes, but mechanical and automatic assignment of significant benefits based on race
is unlawful.91
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Since these two court decisions, 2011 statistics show the percentage of medical
school URM matriculants has increased to 15%, (African-American [6%], Hispanic[9%], and Native American [0.2%]).93 Thus, an association exists between affirmative
action and URMs becoming physicians. As favorable and unfavorable affirmative action
court rulings and legislation take place, these rulings possibly influence the degree that
URMs matriculate through medical school and ultimately are employed in the physician
workforce.73,74
URM applicants are not competitive with whites and Asians on MCAT scores and
GPAs. Medical school admission committees, however, have selected URM applicants
on leadership, overcoming hardships, diligence, having a service-orientation makeup,
compassion, sensitivity, and other important traits.74 Because of admission committees’
judicious choice of accepting URM applicants, 90% of URM matriculants, in comparison
to 96% of whites, overcome all academic obstacles and earn the MD degree.74 Further,
2001 statistics show that if affirmative action is non-existent, the number of URMs
admitted for medical school is decreased 70% (from 1697 to 513).73,74 Although this
discrepancy of 6% between URM and white matriculants may deny a few non-minorities
medical school admission, most medical educationalists judge that the advantages of a
diversified class outweigh the cost.73,74
Title VII, Primary Care, and Diversity
The Title VII Training in Primary Care Medicine and Dentistry grant program has
been operating since 1976 to improve the nation’s access to PCPs and dentists through
student, resident, and faculty education curriculums that are community and primary
care-based.94 Historically, Title VII had three theme-focused eras to which Congress

39

allocated grant funding. In the first era, between 1963 and 1975, the Health Professions
Educational Assistance Act of 1963 amended Title VII of the United States Public Health
Service Act to approve funding for the training of physicians, dentists, and other
healthcare professionals. Title VII legislative rationale addressed reports of a national
physician shortage.95 The two major directives were (a) construction of new health
professions training schools since many states had no medical schools or means to recruit
from other states; (b) student loan grants to attract students from low-income families.
The numerical goal was to graduate more physicians and dentists, increasing physicians
by 50% and doubling dentists by 1975.96 The legislation did increase the primary care
workforce, however, specialty and geographical maldistributions occurred, causing
healthcare access inadequacies among the underserved and rural populations.95
Title VII’s second era, which occurred between 1976 and 1981, was initiated with
the Health Professions Assistance Act of 1976 (PL 94-484). The legislation addressed,
among other things, the problems of (a) an increasingly disproportionate number of
specialists trained for hospitals and not for community or ambulatory care settings; (b)
PCP and dentist shortages; (c) physician underrepresentation in rural areas; and (d) too
few minority and disadvantaged students training in all healthcare disciplines.96 The
shifting priorities reallocated grant appropriations, now capitative in nature as opposed to
the first era’s seemingly limitless funding, to increase the number of ambulatory, primary
care educational facilities and primary care residents. Forty-million dollars was budgeted
for building grants, however, 50% was authorized for primary care building capacities.
Medical school grant recipients had to reduce specialty residency positions and increase
primary care trainees (at this point legislatively defined as family medicine, general
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internal medicine, and general pediatrics)97, from 35% in 1978 to 50% by 1980. In
addition, a medical school’s student body had to increase by the greater of 10%, or 10
students.96 Thus, Title VII modestly increased the number of PCPs, but had miniscule
production of minority and disadvantage physicians.
The Title VII legislation favored the emerging field of family medicine to
facilitate its development. Family medicine’s preferential funding included the “Grants
for Establishment of Departments of Family Medicine” which permitted the formation of
new allopathic and osteopathic family medicine departments. The establishment grants’
purposes were to develop educational capacity and bring family medicine’s status equal
to other specialties. Establishment grants permitted broad use of their monies. Family
medicine pursuits included all-inclusive planning, development, administration,
coordination, and appraisal of undertakings along the learning continuum, i.e., predoctoral, residency, faculty development, and scholarly activities such as pilot testing
model curricula along this continuum. Innovations in preventive medicine, ethics,
distance learning, behavioral health, and evidence-based medicine arose as well as in
ambulatory care training with a concentration on community-oriented primary care
(COPC).97,98 The establishment grants created the educational framework of family
medicine (and the other primary care fields).97
Student loan legislation shifted as well.96 Loans were limited to $50,000, with a
three-year deferment for remuneration. An expansion of the NHSC occurred to address
medical rural and urban geographic maldistribution, particularly physician
maldistribution. Scholarship support, once easily available, was limited for students with
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notable financial privation. In essence, Title VII’s first era of unrestricted access to
physician’s financial aid became to some extent more restrictive.96
Title VII’s third era, from 1992 to present, began with the 1992 Title VII
reauthorization under the Health Professions Education Extension Amendments (PL 102408). This era’s focus, in comparison to the second era’s promotion of primary care, is
more so on vulnerable populations, medically underserved communities (MUC), and
health professions diversity.96-98 Regarding vulnerable populations, a recipient of a Title
VII grant main population outcome benefactor must include an ethnically and racially
assorted populace and patients with medical access issues in order to eradicate health
outcome discrepancies.98 These populations also include the homeless, aged, HIV/AIDSinflicted persons, substance abusers, and domestic violence victims.96-99 This new focus
has compelled medical schools and residency programs to collaborate with community
health centers and Area Health Education Centers’ (AHECs) network of clinical sites to
reach vulnerable populations.98
HRSA’s policy of enticing graduates to HPSAs is to use the federal purse to prod
medical schools into accepting federal policy goals they might otherwise reject. To obtain
Title VII funding, the grant process’s mechanisms for scoring are the “Primary Care
Priority” and the “MUC Preference.” HSRAs Title VII reviewers place high priority for
grant proposals to those departments and divisions that trained students and residents in
primary care careers and/or who, as clinicians, provided care to patients in MUCs.
Innovative and quality proposals that fail to address these two mechanisms receive lower
scores than weaker proposals that speak to these mechanisms. Hence, primary care
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training departments must implement MUC development strategies to acquire the federal
government’s financial awards.96-98
A third focal point of current Title VII policy is to interest students, residents, and
physicians in serving HPSAs and diverse populations. Educationally, the curriculum now
focuses more on training students and residents with the capacity to care for the nation’s
underserved in rural and urban HPSAs.98 Further, the “Primary Care Priority” and “MUC
Preference” mechanisms gave additional points to grant applicants who had successfully
produced primary care graduates and/or recruited minority and disadvantaged students.97
Financial support for AHECs increased to $25 million annually, permitting the growth of
community-based clerkships for medical students as well as primary care residents; this
strengthened medical schools’ interaction with rural communities and their
practitioners.96 Moreover, Title VII funding boosted minority recruitment with two major
pipeline programs, Health Careers Opportunity Program (HCOP) and Centers of
Excellence.96 HCOP’s purpose is to foster minority youths by recruiting, mentoring,
financial counseling, and facilitating these youths into college and health professions
training programs that focus chiefly on primary care. Those receiving a HCOP grant must
work with school districts, undergraduate institutions, and other community-based
organizations to nurture these potential healthcare providers. The Centers of Excellence
program has four legislative conditions. These include (a) developing capable medical
school applicants and students and then fostering their academic success; (b) supporting
the training, recruitment, and retaining of URM faculty; (c) addressing minority health
concerns in clinical training, curriculum and information resources that must involve
community-based training in clinics that help considerable quantities of minority patients;
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(d) supporting minority health research. Finally, the creation of a new primary care loan
program took place where students who commit themselves to family medicine, general
internal medicine, general pediatrics, preventive medicine, and osteopathic medicine
careers are the benefactors. Further, scholarships for underprivileged students with
financial hardships are limited to only those who agree to pursue residency training in
primary care fields or in general dentistry.96 Hence, Title VII’s third era fostered a diverse
health professions workforce through specifically focused policies that ultimately altered
the primary care fields; these alterations included curriculum adjustments, community
outreach, the recruitment and fostering of minorities, and student loan modifications.
Title VII’s three era historical trend has shifted from (a) increasing the overall
production of the healthcare workforce, to (b) increasing the primary care workforce, to
(c) policies that stress vulnerable population care, increasing workforce diversity, and
curricular innovations to successfully care for the changing populace and healthcare
needs of the nation. As Title VII went through the three eras, grant stipulations became
more restrictive, representing the national healthcare needs of the particular era. Implicit
in this happening is that the federal government attempts to sculpt the physician
workforce. Since 1992, policy has focused on the national priority of meeting URM
healthcare needs and increasing the quantity of URM physicians.96-98
IMGs and Kentucky
The Deloitte report notes that IMGs constitute 21% of Kentucky’s physician
supply (somewhat below the national average of 25%).10 Although the percentage of
Kentucky’s primary care specialties for IMGs (37%) and USMGs (35%) are comparable,
overall IMGs practice in rural areas at greater rates than USMGs (39% versus 26%), and
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the more rural the county, the greater the IMG/USMGs discrepancy.10,100 India, the
Philippines, Syria, Pakistan, and the West Indies are the top four countries where
Kentucky IMG physicians originate.10 Kentucky’s IMG physicians supply is lower than
the national average of 25%, and studies advocate implementing policies to increase
IMGs and Kentucky’s workforce.10,100
Age, Primary Care, and Rural Areas
“Age”-reported influences on specialty choice and geographic location is minimal
and somewhat antiquated.14,61,62,101 Two studies focusing on alumni from California
universities note an association between age and primary care specialty choice. The first
study assessed survey data from the University of California-San Diego School of
Medicine (classes of 1974, 1978, 1982, 1986, and 1990) and revealed a significant
increasing linear trend as a greater percentage of older alumni practice in primary care.62
The second study surveyed alumni from the Drew and UCLA classes of 1985 and 1987.61
The results reported were incongruent with the conclusions drawn. Accordingly, the
authors note older physicians were more likely to choose primary care, yet the odds ratio
reported indicated an inverse association, i.e., that they were less likely; OR=0.92, 95%
CI (0.86, 0.99). Other inconsistent reporting of findings occurred in this article as well. A
Canadian study conducted at the University of Alberta showed that older medical
students desired a family medicine career over other specialty choices (> 25 years; 69.9%
versus 41%, p=0.001).101 Regarding Kentucky, University of Louisville admissions data
from 1986 and 1987 medical students (n=214) showed no relationship between age and
primary care specialty choice.14 Hence, contrary evidence exists regarding older
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graduating medical students choosing primary care careers with increased probability
over younger graduates.
Studies have shown older medical school graduates are more apt to practice in
rural areas after medical training, albeit a modest effect.14,80,81 The North Carolina study
mentioned above showed that, upon entering practice, slightly older physicians practice
in rural areas versus urban areas (rural, mean age = 31.7; urban, mean age = 30.1,
p<0.001).80 The Northwest osteopathic medical students study mentioned earlier found
no significant age differences between those leaning toward choosing a rural setting and
those choosing an urban setting (rural, mean age = 28.6; urban, mean age = 27.2,
p=0.138).81 For both studies, mean age difference between rural and urban settings was a
little over one year, indicating a lack of practical significance, and statistical significance
for the first study is possibly only reflective of a large sample size (n=1947). The
Kentucky study mentioned above revealed no association between age and rural/urban
practice location.14
The Affinity Model and Rural Background
The affinity model addresses generating physicians for rural practice by targeting
potential physicians from rural areas and/or incorporating rural practice setting medical
training.20,55,102 The affinity model’s goal is to foster an individual’s desire for rural
practice or rural living so that physicians choose rural practice settings based on the
evidence that rural origin is strongly associated with practicing in a rural
community.55,57,103 One 2002 literature review documented four methodically sound
studies from 1990-2000 confirming this association.55 14,104,105 Rabinowitz’s work with
the Pennsylvania-based Physician Shortage Area Program at the Jefferson Medical
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College has consistently shown over time that physicians with a rural upbringing practice
in rural areas 25%-29% of the time.55,57,103 The Kentucky study mentioned above (under
2.1.16 Age, Primary Care, and Rural Areas) revealed that physicians with rural
backgrounds were 2.5 times more likely to practice in rural areas.14 A 1997 survey that
assessed Colorado family medicine physicians (n=986) concluded that a physician
coming from a rural background was the most powerful predictor of rural practice
location.105 A North Dakota study surveying 924 physicians also established that rural
upbringing fuels rural recruitment.104 Later studies also have established the relationship
of rural upbringing to physicians practicing in rural areas.81,106 A 2011 Canadian study
showed that physicians who had attended a rural high school were 4 times more likely to
practice in rural areas.106 A study on northwest region osteopathic medical students
(n=225) showed that students raised in rural communities intention to practice in a rural
community was 2.6 times greater than their urban-raised counterparts.81
Affinity model factors can consist of aiding rural students in admittance to
medical school. This aid can start in middle and high schools by nurturing students’
medical career interests and cultivating their career goals. A more common mechanism is
using selective admission policies to allow students with rural upbringing, or who
indicate a preference to work in rural areas and/or primary care, to acquire favored
admission status. These admission policies are often accompanied with rural medical
school curricular instruction that foster students’ retention of rural interest through
medical training that present learners with opportunities to cultivate necessary rural
practice skills and attitudes.102 Rural curriculums potentially counteract “urban
disruption” and the allure of conventional medical training characterized by being in
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technology-intensive and tertiary care hospitals where specialized expertise is highly
regarded and faculty may dissuade primary care or rural practice careers.102 Rural
curriculums can keep the rural pipeline from becoming less “leaky” by undermining
“urban disruption” and discouraging students from becoming enthralled by metropolitan
amenities, and possibly clarifying misunderstandings from non-rural students about
working (and living) in rural settings.20,107,108
A literature review of rural comprehensive medical school programs showed a
current and future significant impact on rural physician supply.8 This 2006 study noted
six top US rural medical school curriculums having three conditions defining
“comprehensive”: (a) the programs’ central goals are to boost rural physicians supply; (b)
distinct groups of students are drafted; (c.) the programs involve a deliberate rural
admissions process and mandatory rural curriculum, and/or an extended, year three and
four rural clinical curriculum. A weighted average of 57% of the six program graduates
practice in rural areas. Program estimates showed that if all 125 US allopathic medical
schools developed similar, albeit smaller agendas, i.e., 10 students per year, the annual
quantity of rural physicians will double in comparison to if no rural programs existed
(where only 3% of students nationwide have intent for rural practice), 1,139 versus 513.8
Other successful US rural medical school curriculum (not included in the above literature
review) include the University of Louisville rural curriculum program where participants
were six times more likely to choose a rural area as a practice site than non-participants;
they were also 40% more likely to choose primary care and 4.5 times more likely to
choose family medicine than non-participants.20 In addition, the University of Missouri
(UM) where 57% of scholars participating in UM’s rural longitudinal pipeline program
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chose an initial rural practice (and were 2.6 times more likely to choose a family
medicine specialty than non-participants).109 UM’s rural summer program is also
promising with 46% of participants choosing rural locations for their first practices, and
participants were 31% more likely to enter primary care residencies and 2.2 times more
likely to choose family medicine compared with nonparticipants. 110 Hence, the literature
justifies the curricular component of the affinity model.
Medical Students’ Family of Origin Social Economic Status and Specialty Choice
Parents’ socioeconomic status (SES) may influence medical students’ specialty
choice. Current thought notes that medical students from upper SES backgrounds are
more likely to choose specialties over primary care to preserve their prior living
standards, while lower SES students are more apt to choose primary care.13 AAMC
Matriculating Student Questionnaire data from 1987 to 2005 shows that roughly 75% of
medical students’ parental income resided in the fourth quintile or above out of all US
citizens and less than 6% of medical students constitute the lowest quintile.111 In addition,
most medical students’ parents have high educational levels in comparison to the US
population; approximately 50% of medical student fathers possess graduate degrees
versus 12% of males in the US, and one-third of medical student mothers hold graduate
degrees versus 10% of US women.112 If medical students from high SES standings
choose specialization more often than not and medical students from low SES standings
choose primary care fields, a disturbing crisis arises regarding the primary care physician
shortage.
Interestingly, no recent studies on SES and specialty choice were found.
However, earlier studies addressing SES, specialty choice, and debt do exist. One study
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using comprehensive multivariate analysis looking at 1991 and 1992 graduates of US
medical schools found a significant, albeit modest, negative association of SES with
specialty choice; students from lower SES families tended to choose primary care over
non-primary-care specialties.22 This same study also found that students with physician
parents were 52% and 28% less likely to choose pediatrics and internal medicine,
respectively.22 Rabinowitz showed physicians whose fathers had no college background
were two times more likely to practice in a rural area.103 Another study, using
multivariate statistics, of the 1995 AAMC medical student questionnaire found a positive
association with father’s SES and a surgical specialty choice, and a negative association
with primary care choice.113
The section, “Race and Primary Care Choice” on page 32 of this chapter, purports
that URM medical students, who generally come from disadvantaged backgrounds,
choose primary care specialties at much higher rates than non-URMs and are more
willing to serve underprivileged areas. One study, mentioned above, argued URM status
and SES to be separate in choosing a primary care specialty.79
SES and Rural Areas
Findings on SES and physicians practicing in rural areas have been scarce and
mixed. A multivariate study of 1972 to 1991 graduates of Jefferson Medical College in
Pennsylvania (n=1609) found that, among physicians whose father had some college,
their odds were two times greater to practice in a rural area that physicians whose fathers
had no college. No association was found between father’s and mother’s occupation and
mother’s education level on rural practice.103 A 2012 study of osteopathic medical
students (n=141) using bivariate analysis found that students whose parents (either
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mother or father) had bachelor degrees or less were 50% more likely to intend to practice
in rural areas.81
History of Medical Student Debt
Following the 1910 Flexner Report publication until the 1960s, medical student
debt in the United States was not problematic. The cost of medical school was constant
and minimal enough that family loans and gifts adequately compensated tuition and fees
without private or public loans.114,115 According to one early 1960s study, only 31% of
students acquired educational debt, and the family provided 83% of student expenses.116
From the latter half of the 20th century to present (1960 – 2010), medical student debt
has become a personal and national problem, with approximately 86% of students
borrowing money to finance their educations117 and owing more than $150,000 on
average.118,119
Greysen, Chen, and Mullan note causes for the acceleration of medical student
debt that include: (a) social and economic trends; (b) federal initiatives for university
finances that broadened higher institutions roles and functions causing corresponding
uncertainty of educational costs; (c) progressive movements that promoted women and
minorities physician workforce diversity, along with the concept of “primary care” vis-àvis a workforce expansion.114 Social trends, like the federal 1944 G.I. Bill and the
ensuing cohort of baby boomers, commanded more autonomous and independent
lifestyles. The G.I. Bill participants were older and more likely to be married than their
preceding student counterparts. The traditional student transformed over time to a
“professional student,” as the number of working medical students declined and medical
specialization took longer to achieve. Economic trends included the rising cost of
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attending medical school and the mentality of a consumer-driven economy where
personal loans for higher education became acceptable. Further, in the early 1980s,
medical students gave up “delayed gratification” unlike previous generations and lived
the lifestyle of their non-medical, professional working cohort. These economic trends
intertwined with the social trends to hasten medical student debt.114
The post-World War II era entailed the development of three progressively
complex federal financing mechanisms for medical schools. Higher education, and
specifically medical education, changed as federal dollars ignited the trend toward
expansion of the university’s role. The expansion of the National Institute of Health
(NIH) and subsequent monies led to the “research university” and became the new model
and primary area of fiscal growth for medical schools. Greysen, et al., citing Ludemerer,
argues the 1965 Medicare enactment led to the development of clinical practice plans, the
second key segment of medical schools’ financial expansions.114,120 Third, the 1963
Health Professions Educational Assistance Act also provided a major propellant to
enhance and better medical education. These government initiatives helped academic
medicine to expand its role and capacity, but did not foster durable financial remedies as
medical education became more complex, technological, and costly to sustain.114 Greysen
et al., citing the Institute of Medicine, Millis, and the Carnegie Council, further notes
complications arise due to lack of transparency on the cost of educating a medical
student, who should bear the cost, and how much of the burden of supporting the other
missions of the medical school should fall to the student.114,121-123 Hence, there is no
accountability from medical schools to students, potentially leading to increased student
debt.114
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A US physician workforce expansion from 1965 to 1985 and the 1960’s civil and
women’s rights movements catapulted minorities and women into medical education as
their numbers doubled between 1969 and 1973 in comparison to before 1950 where
African-Americans comprised only 3% and women 6% of medical students. For women,
this upward trend continued until they achieved gender parity; for minorities, the trend
stagnated (see Figure 2). Correspondingly, the workforce expansion augmented the
number of “primary care” physicians, although the “generalist” physician, percentagewise, was on the decline compared to “specialist.” Student debt among minorities and
those choosing primary care becomes more burdensome because minorities usually are of
lower social economic status and primary care compensates less than higher paying
specialties. 114

Figure 2. Greysen, et al. Enrollment of Women and Underrepresented Minorities
in Medical School, 1963-2003.
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Issues Related to Medical Student Debt
Student debt correlates with rising tuition costs. The rate of medical school tuition
increases outpaced the inflation rate, and this trend is likely to continue. According to the
AAMC, 2003 median tuitions and fees were $16,322 and $34,550 for public and private
medical schools, respectively.38,111 For a five-year period starting in 2001, total medical
school charges increased 11.1% for public medical schools and 4.7% for private schools.
In 2008, public schools’ charges increased 42% ($23,260) over a five-year period and in
private schools 21% ($43,897). Considering everyday cost and health insurance, the
average amount of attending a public medical school in 2008-2009 is $44,390 and a
private school is $62,243.38,124 Overall student debt has increased 6.9% per year for
public education and 5.9% for private education from 2001-2006. The 2008 median
graduating public medical student debt burden was $145,000 and for private students,
$180,000, with one-quarter of students having debt greater than $200,000.38,124 A medical
school graduate’s average educational debt after adjusting for inflation is almost 3.5
times greater than it was in 1978.18
Furthering the stress of the rising debt situation is the fact that medical school
class sizes are increasing, causing more students to compete for limited financial aid.38,124
Based on 2006-2007 data, $2.5 billion aided medical students in the US. Almost 80%
was given in the form of unsubsidized loans that were not backed by the federal
government or other lenders. Just 20% of this amount was for scholarships and grants,
including aid in the form of a service pledge, such as that from the National Health
Service Corps and the armed forces, and aid based on need or non-need based assistance.
Additionally, from 2004-2007, the federal Stafford loan interest rate rose 140%, from
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2.82% to 6.8%.38,124 The current federal monetary stimulus implemented due to the “great
recession” likely will boost interest rates, thus exacerbating medical student debt.38 With
state government budgets tightening, medical schools will continue to rely on tuitions and
fees as a key source of revenue, and the costs of attending medical school and associated
student debt will continue to rise.38,111,124
Although the student debt rate has increased at rates between 6%-7% annually,
physicians’ salaries have not kept pace over the same period. Primary care physicians’
compensation increased only 2.6%, while specialists’ increased 4.3%. It is expected that
rates of medical student debt will outpace the rate of physician income increases and
inflation, further straining medical students living standards and ability to pay their
debt.38
The rising cost of tuition and student debt has consequences for society. As
mentioned above, a specific objective of AAMC and medical schools nationwide is to
increase diversity among students and faculty. Diversity is thought to enrich medical
students’ educational experiences by exposing students to different backgrounds,
experiences, and identities. Diversity includes racial and ethnic criteria, but also students
coming from low income backgrounds.125 From 1987-2005, approximately 60% of
medical students come from the top quintile tier of family income, 20% from the next
tier, and 20% from the collective bottom three tiers. Only 3% are from the lowest quintile
of family income.38,125 This trend is likely to exacerbate as student debt increases,38 and a
more dramatic systematic skewing to favor children of upper income families becoming
physicians will likely take place,125 thus limiting medical students’ exposure to studying
with lower-class medical classmates.
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Medical student debt is assumed to impact specialty choice for several reasons.17
Physician trainees holding excessive debt are more likely to acknowledge that debt
affects their specialty choice.17,126 Debt is considered by medical educators and others to
be a deciding factor for choice of specialty.17 Further, the monetary return on investment
of specialist education is almost 75% greater than a primary care education.17,127 In
addition, 2007 AAMC data shows high earning specialty residencies fill at higher rates
than lower earning primary care residencies, (r=0.82 , p=0.001).17,128 Hence, medical
students value earnings when choosing their careers, and specialization offers elevated
living standards and easier debt relief than primary care careers.17,129 On the other hand,
some argue that primary care residencies’ shorter temporal training spans incentivize
students to choose primary care to pay off debt sooner.22,130
Programs to Address Student Debt
Financial incentive programs (FIPs) exist to recruit and possibly retain healthcare
practitioners to work in underserved areas. Potentially, FIPs enable qualified, but
economically deprived, individuals to become physicians, influence medical trainees to
choose rural primary care over urban tertiary care, and, depending on the type of FIP,
lengthen retention times through offering incentives to remain in rural areas.131 Successes
of FIPs are based on two assumptions: (a) that a sizable, unused cohort of
clinicians/medical students exist whose career can be influenced with the pledge that their
educational debt will be repaid; (b) that there are sufficient eligible practice organizations
in HPSAs willing to make obligatory changes to become loan repayment sites.132 Five
FIP types have been identified. They differ based on time and type of commitment, when
remuneration is received, and spending constraints. Spending constraints include: service
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requiring scholarships, service-option educational loans, loan repayment programs, direct
financial incentives, and resident support.131,133 Service requiring scholarships requires a
commitment from medical students before or early in their medical education. The
program’s expectation of participants to fulfill their service commitment is firm, and
stringent fines are used to discourage participants from buying out of the contract.
Service option loan programs target medical students early and provide the choice of
completing service or paying back funds at standard interest rates. For both scholarships
and loan programs, money is received during training and can only be used for
educational expenses.
Loan repayment and direct financial incentive programs obligate participants near
the end of residency training at their career onset. Loan repayment programs provide debt
relief to pay off educational loans, while financial incentive programs allow received
money to be used for any need. Penalties for physicians opting out of their service
contract are minimal or nonexistent.
Resident support programs provide support to residents that include scholarships,
loan repayment, and direct financial incentives. The commitment is made early in
residency training, and service begins at the end of residency.
HRSA’s NHSC program, established in 1970, is most notable as a FIP. The
program offers scholarships and loan repayment opportunities. Students choosing the
scholarship option join early in their medical training and accept a full tuition-based
scholarship. For every year tuition is covered, the student serves one year in a HPSA,
with several areas of choice approved by the NHSC. Physicians choose a preference for a
specific area from a list of options (that might be limited), and medical organizations
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located in the areas choose from those conveying an interest. After satisfying the
contract, physicians may enter the private workforce and work anywhere. The NHSC
loan repayment option allows physicians to join the Corps after graduation and
recompenses a share of medical student debt for every year of service. 134
Since its 1970 launching, 40,000 NHSC PCPs have joined the program.135 The
NHSC also has established current retention rates of 82% for participants serving more
than one year after service ends and 55% of clinicians practice in underserved areas 10
years after completion based on 2012 survey data.135 In 2009, the American Recovery
and Reinvestment Act (ARRA) reinforced NHSC funding with an additional $200
million allocation, which doubled its workforce size to over 8,000.33 In addition, and as
mentioned in the section, “Health Reform and the 2010 Affordable Care Act” found on
page 32 of this chapter, an additional $1.5 billion has been appropriated through the
ACA.45
States correspondingly have financial incentive programs to address healthcare
workforce deficiencies that work separately from or in conjunction with the NHSC.132
The current number and workforce size for exclusively administered state programs is
unknown, while 32 states (as of 2011) have joined sponsorships with the NHSC and a
combined workforce size of approximately 600 physicians.132 States with joint
sponsorship usually match NHSC funding with state government funding or with practice
organizations match funding that benefit from the participating physician.
Benefits of state programs (solely run or co-sponsored with the NHSC) are
numerous.132 They include the ability to tailor and operate the program to meet their
state’s distinct needs and to fill gaps in the NHSC program, i.e., by supporting
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underserved areas not assigned as HPSAs or clinical disciplines not qualifying for NHSC
support. States are noted to use funding as “fallback” for physicians whose debt is not
expended after NHSC involvement, for candidates unsure of receiving an NHSC award,
or when the NHSC had limited funding. In general, states have used their programs to
complement the NHSC program.132
The ACA and ARRA fundings have cushioned budget shortfalls for many state
FIPs.132 Accordingly, with the recent financial stress on state budgets due to the “great
recession,” these programs have been threatened, reduced, or eliminated. In effect, the
ACA and ARRA’s additional fundings are timely and compensate for state program
funding reductions. 132
The new influx of federal dollars for these FIPs have caused competition among
state programs and NHSC.132 Some state program administrators have noted that the
federal funding surge has caused less need for their programs, although no administrator
stated they wanted to give up the program. Some program positions are left vacant,
causing many programs to improvise and to implement new “niche” areas, like offering
funding for surgeons and hospitalists. 132
One of Kentucky’s FIP programs, as traditionally specified above, was
discontinued in 2003. In 2003, the Kentucky Medical Association administered the
Established Practice Grant Program which awarded grants for practice startup assistance
to those consenting to a full-time primary care practice in underserved counties.136 Grant
recipients received four disbursements over seven years. After the first year of practice,
physicians received $20,000, and then $30,000 for the third year and for each additional
year. This was suspended in 2010 due to low participation rates. 136
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Currently, the Kentucky Office of Rural Health administers the Kentucky’s State
Loan Repayment Program.137 This is a 50/50 matching loan program where the NHSC
and a sponsoring organization agree to pay down debt incurred by primary care health
professionals in exchange for a two year commitment to work in HPSAs. In Kentucky,
the recipient of this award must seek his or her own sponsor for loan repayment. The
maximum award amount is $35,000 annually ($17,500 federal funds, $17,500 sponsor
matching) for a total of $70,000 over two years. 137
Funding for the ACA’s NHSC (and the Teaching Health Centers grant program)
is done on a competitive grant basis and not given to specific states. From March 2010 to
February 2015, 30 Kentucky agencies have received $174,115,909 dollars in grant
funding through the ACA, although it is unclear how much grant funding came from
these two programs.138
A 2009 systematic literature review documented the success of FIPs and four key
findings.131 A key finding concerning recruitment was that 30% of FIPs’ commitments
did not fulfil their obligation to work in HPSAs. This possibly is due to students’ initial
interest in primary care shifting to specialization as they matriculate through medical
school. Further, no proportional difference in recruitment was found between FIPs with
and without a buyout option, suggesting participants who reversed their service decision
would have done so regardless of program conditions.
A second finding of the literature review concerning retention was that FIP
participants left their sites of practice after contract completion at higher rates, as
compared with non-FIP participants in first practices located in similar sites, after a
comparable time length. This suggests that FIP participants entered the programs for debt
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relief; once the service obligation was fulfilled, they tended to move to locations more
attractive to them. More so, FIP participants who liked working in underserved areas
might also leave their assigned (or semi-assigned) location, as a matter of wanting
complete autonomy of where they live. Although FIP participants were more likely to
leave their initial location than non-FIP physicians who practice in comparable areas, FIP
participants were more likely than their non-FIP peers to practice in some underserved
areas or work with underserved populations. This suggests some promise to FIPs’
retention success. (This finding contradicts an earlier, less comprehensive systematic
literature review noting that FIPs’ long-term retention was ineffective.)131,139 However,
the actual causal link between FIPs and retention is suspect, since participants self-select
into programs. FIP studies cannot control for all possible participant characteristics and
therefore cannot identify if physicians would have practiced in underserved areas for the
same stint without the inducements they received.
Third, FIPs’ participants’ career and personal satisfaction differed depending on
the particular FIP. Depending on the FIP program, some participants had favorable
experiences while others were unfavorable. This is pertinent for several reasons: (a)
participants with higher satisfaction levels have higher retention rates; (b) participants
probably share their FIP involvement with others, which possibly influences the
healthcare supply; (c) physician career satisfaction is associated with patient satisfaction
and quality of care. FIPs with high participant satisfaction are involved with participants
in all phases of the process. This includes candidate selection, the matching of
underserved areas to participant’s preferences, grooming the participants and family
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members for rural living, offering career counseling and mentoring, monitoring glitches,
and providing ongoing assistance during their service.
The literature review’s final important finding was that FIPs’ impact on the
supply of healthcare workers in underserved areas was inconclusive. Three studies on
FIPs suggested they increased healthcare worker densities, while two found no effect. It
is thought that FIP participants deter nonparticipants from working in underserved
communities because of competition for patients and personnel. Counterarguments posit
that FIP participants draw nonparticipants by lessening a perceived high workload per
worker and boosting opportunities for referral and communications among colleagues.
Studies Addressing Student Debt’s Association with Primary Care Specialty Choice
Inconclusive and mixed findings exist on student debt and its relationship with
primary care.17,21,129,140,141 One study surveying 4501 female physicians who graduated
medical school during 1950-1989 showed no significant association between level of
indebtedness and specialty choice, even when stratified by decade.129 Another
longitudinal study with 30,789 US medical students who graduated in 1991 and 1992
found no debt differences among four groups of students: students who selected family
medicine at admissions; students originally not choosing family medicine, but entered a
family medicine residency; student losing interest after initially choosing family
medicine; and students who during their matriculation were never interested in family
medicine.141 A five-year assessment (2001-2005) of student debt and residency choice
among graduates of three US Southeastern medical schools (n=2022) found no
relationship between student debt and choosing a primary care residency after controlling
for medical school, graduation year, and number of years the residencies required
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training.142 A 2007 web-based survey of fourth-year medical students from 11 US
medical schools representing a diversity of regions, public/private status, research
support, and students matching in IM also showed no relationship between student debt
and internal medicine specialty choice with both bivariate and multivariate analysis.143
The most comprehensive recent study, by the Robert Graham Center, addressing
debt analyzed 322,000 US medical students from 1979 to 2004 using various national
databases including the AAMC graduation questionnaire and the AMA masterfile.13 The
authors noted no meaningful association with debt and primary care choice, after
controlling for gender, marital status, rural upbringing, age, year of medical school
graduation, NHSC programs, students expected income, location and type of medical
school, and Title VII funding of medical school. In the limitations of this study, it is
noted that measures related to parental social economic status were not available for
analysis.
Another recent study surveying 983 medical students from the University of
Michigan, Michigan State University, and Brown University between 2006 and 2008
found no relationship between debt and primary care specialty choice after controlling for
gender, race, age, and family.17 See Table 2 below for a summary of these studies.
Numerous studies cite a relationship between debt and primary care choice. One
multivariate analysis using 1991-1992 US medical school graduates (n=9,166) found
complex associations between debt and primary care specialty choices.22 Accordingly,
the study found a debt level beyond which students were more likely to choose family
medicine, but above that threshold, students were less likely to enter family
medicine.22,144 The study’s findings also showed that debt’s influence on specialty choice
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differed by gender as the debt levels of females’ who had unsubsidized loans influenced
specialty choice, while no relationship was found for males; another interaction was
found between debt and students who anticipated practicing in the US Western region, as
these students were least likely to choose a primary care career.
Another multivariate study analyzing 326 Pennsylvanian 1992-1993 medical
school graduates found a relationship between debt and primary care choice when the
debt was below $75,000, after controlling for income expectation, age, gender, and intent
to practice family medicine.140,144 A third study using multinomial logit regression on
1995 US medical students found that debt was reported to positively influence students’
career choice in a surgical specialty and negatively influence students’ career choice in
primary care.113
A fourth multivariate study using 2002 US fourth-year medical school students
(n=14,097) found that, as self-reported debt increased, a modest negative relationship
with intent to select a primary care residency transpired, after controlling for age, gender,
and race. Furthermore, students with reported debt over $150,000 were most impacted
and least likely to report choosing primary care.15
In addition, a longitudinal study between 1993and 2012 of New York Medical
College and East Carolina University Year 1 and Year 4 medical students (n=4981)
found that students with primary care choice practice intentions had significantly lower
anticipated debt than students with non-primary care intentions ($24,904).145 Further,
Year 1 students with primary care practice intentions who switched to non-primary care
by Year 4 had significantly greater debt (greater than $10,000) at Year 4 than anticipated
in Year 1 in comparison with students who remained committed to primary care. The
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“switchers” and “sustainers” self-rated the value of income in their life: at Year 1, no
ratings difference existed; at Year 4, the switchers had significantly higher ratings.
A cross-sectional analysis surveying 22,563 third-year internal medicine residents
from 2003 through 2007 found a linear association between resident debt and choosing a
generalist/hospital career.146 USMG residents with levels of debt greater than $100,000
were more likely to choose a generalist/hospitalist career, and, inversely, those with
levels of debt between $50,000-$99,999 were more apt to subspecialize in higher paying
professions. These trends also were found for IMGs; however, the trends were not
statistically significant.
A 2007 multivariate analysis using the Canadian national physician survey
showed clinical (n=1109) and pre-clinical [years] (n= 829) medical students were 15
times and 8.8 times, respectively, more likely to state they will choose family medicine
because of a shorter residency to pay off debt.130 However, the same study showed that
clinical medical students were 20 times more likely to choose a non-family medicine
specialty with high earning potential to pay off debt, and pre-clinical medical students
were 14 times more likely to choose non-family medicine.130 Table 2 below summarizes
the studies
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Kahn, M., et al.

Retrospective,
Student and
Longitudinal Survey Applicant
Information of
Management
System of the
Association of
American Medical
Colleges
Retrospective,
Financial aid office
Cross-Sectional
of Tulane
University,
Louisiana State
University, and
South Florida
College of
Medicine; and the
Graduate Medical
Education Directory

Bowman, M., et al.

Source of Data
Women’s Physician
Health Study

Type of Study
Correlational,
Cross-Sectional
Survey

Reference
Frank, E. , et al.

2022 US Southeast
medical school
graduates between
2001 and 2005

Sample
4,501 of US
nationally
representative
women physicians
graduating medical
school from 19501989
30,789 US medical
school graduates
from 1991 and 1992

No relationship
between debt and
primary care
specialty choice

No relationship
between debt and
interest in family
practice

Results
No relationship
between debt and
primary care
specialty choice

A Literature Review of Medical Students Debt Predictive Relationship on Primary Care Choice

Table 2

Multivariate
analysis

Bivariate analysis

Statistics
Bivariate and
stratified by decade
graduated medical
school
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Retrospective,
Cross Sectional

Cross-Sectional

Phillips, P. et al.

Type of Study
Web-based, CrossSectional,
Survey

Phillips, R. et al.

Reference
Hauer, K. et al.

Source of Data
Survey conducted
by the Clerkship
Directors in Internal
Medicine Task
Force of 11 medical
schools to achieve a
range of areas,
public/private
status, research
funding, and
percentage of
students matching
in IM
AAMC Medical
Student Graduate
Questionnaire,
AMA Masterfile
Medicare Claims
Data, NHSC & Title
VII funding data,
Residency History
Data
Survey
No meaningful
relationship
between debt and
primary care
specialty choice

Results
No relationship
between debt and
internal medicine
specialty choice

983 medical
No association
students from the
between debt and
University of
specialty choice
Michigan, Michigan
State University,
and Brown
University between
2006 and 2008

322,131US Medical
School Graduates
between 1979 to
2004

Sample
1117 medical
students from
Spring 2007

Multivariate
analysis

Multivariate
analysis

Statistics
Multivariate
analysis
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Retrospective,
Cross-Sectional

Retrospective,
Cross-Sectional,
survey

Kiker, B. et al.

Type of Study
Retrospective,
Cross-Sectional,
Survey

Rosenthal, et al.

Reference
Colquitt, W., et al.

AAMC Medical
Student Graduate
Questionnaire

Source of Data
AAMC Medical
Student Graduate
Questionnaire and
Matriculating
Student
Questionnaire,
student and
application
information
management system
database, HEAL
and AAMC MED
Loans database
Jefferson
Longitudinal Study
database

12,980
graduating US
medical students
from the 1995 class

326 medical school
graduates from the
classes of 1992 and
1993

Sample
9166 US medical
school graduates
from 1991-1992

An association
between debt and
primary care
specialty choice
with a threshold
debt level of
<75,000 being a
predictor of
choosing primary
care
Debt positively
impacted desiring a
surgery career and
negatively
influenced
preferring primary
care

Results
Complex
associations
between debt and
primary care
specialties exist,
chiefly depending
on interactions with
other independent
variables

Multivariate
statistics

Multivariate
statistics

Statistics
Multivariate
statistics
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Vanasse, et al.

Cross-Sectional,
Self-reported,
Descriptive Survey

Survey data from
the Canadian
national physician
survey

Prospective,
Survey data from
Longitudinal Survey New York Medical
College and East
Carolina University
School of Medicine

Grayson, et al.

Source of Data
AAMC Medical
Student Graduate
Questionnaire

Type of Study
Retrospective,
Cross-Sectional,
survey

Reference
Rosenblatt, et al.

1938 Canadian
medical students
before their clinical
years and after their
clinical years
surveyed in 2007

4981 year 1 and
year 4 medical
students between
1993
and 2012

Sample
14,097 graduating
US medical students
from the 2002 class

Statistics
Multivariate
statistics

Students reported
Multivariate
mixed findings;
statistics
they chose primary
care “to pay down
debt because of a
short residency” and
they also chose
“high-paying
specialties to pay
down debt” with
almost equally high
likelihood

Students intending
Multivariate
to choose nonstatistics
primary-care careers
expected much
higher debt than
those attending to
choose primary care
careers

Results
Modest inverse
relationship
between increasing
debt and choosing
primary care
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Reference
McDonald,
Et al.

Type of Study
Cross-Sectional
survey

Source of Data
Survey data from
the annual Internal
Medicine InTraining
Examination
Resident
Questionnaire

Sample
22,563 third year
internal medicine
residents surveyed
between 2003 and
2007

Results
Residents with
greater debt levels
were more likely to
become generalist,
while lower debt
level resident
reported to
subspecialists

Statistics
Bivariate analyses

Studies Addressing Student Debt’s Association with Rural Practice Location
There are inconsistent results concerning studies about student debt and students’
selection of rural practice location. The Robert Graham Center study (Phillips 2009)
found a positive modest association of debt with rural practice (higher debt led to higher
probability of relocating in a rural practice) after controlling for gender, marital status,
rural upbringing, age, year of medical school graduation, NHSC programs, students
expected income, location and type of medical school, and Title VII funding of medical
school.13 On the other hand, a multivariate study of 1972 to 1991 graduates of Jefferson
Medical College in Pennsylvania (n=1609) found that graduates with a debt level greater
than $75,000 (a high debt level at that time) were five times less likely to initially
practice in a rural area, and even graduates who went through their rural training program
(almost all of whom had a rural upbringing and intended to practice family medicine)
were less likely to locate rurally due to high debt.103 A third multivariate study of primary
care physicians who graduated from medical school in 1988 and 1992 (n=468) found no
association between debt and rural practice location.147
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CHAPTER III
METHODS
CHAPTER III. METHODS
Database and Data Collection
The quantitative study in this dissertation explored the relationship of medical
student debt on students’ selection of residency and practice location. A data set was
collected for all University of Louisville School of Medicine (ULSOM) students who
graduated from 2001 through 2010 (n=1391). Participants who compiled this dataset
included the Associate Dean of the ULSOM Rural Trover Campus and members of the
ULSOM Medical Education Research Team which includes the author of this
dissertation. Existing data collected was found in the American Medical College
Application Service® (AMCAS) medical school application, the Kentucky Medical
Association (KMA) physician database, the AMA Physician Masterfile, the University of
Louisville Office of Undergraduate Medical Education, and the University of Louisville
Office of Medical Financial Aid. Student characteristics, gathered from the AMCAS
medical school application, housed in the Office of Medical Student Affairs, included
gender, race, age, rural hometown, and ’parents’ educational levels and occupations.
Academic and educational measures also made up this database and included the United
States Medical Licensing Examination (USMLE) Step 1 and Step 2 Clinical Skills (CK)
scores, along with whether students had participated in a ULSOM rural training program.
Total student debt at graduation was collected from the Office of Medical Financial Aid.

72

The outcome of ULSOM residency choice was generated by pairing the yearly
residency match list to the ULSOM graduates (based on the AMCAS medical school
application) for the 2001 through 2010 classes. Data also was matched from ULSOM
graduates to the AMA Physician Masterfile for the classes of 2001 through 2008 to
ascertain the established practice location office address. Approval for the study was
obtained from the University of Louisville’s institutional review board (IRB number:
13.0881, December 11, 2013).
Key Variables
Covariates used for this study included gender, race, age (which was
dichotomized into non-traditional versus traditional student classifications), and USMLE
Step 1 scores. (USMLE Step 2 scores were not included in the model due to multicollinearity with USMLE Step 1 scores.) Other covariates included whether students had
a rural origin, defined by the reported hometown having a population of less than or equal
to 30,000. This categorization of rural origin was recommended on expert opinion by the
Director of the ULSOM Rural Trover Campus, Dr. Bill Crump, who stated that this
classification best represents Kentucky’s rural areas. Another covariate was the
Hollingshead Index of Socioeconomic Status, which is based on parental SES. The
Hollingshead Index of Socioeconomic Status is a measure of social status based on
educational attainment and occupational prestige.148,149 A parent’s education level was
rated on a 7-point scale in which 7=graduate/professional training; 6= standard college or
university graduation; 5=partial college, with at least one year of specialized training; 4=
high school graduate; 3=partial high school, 10th or 11th grade; 2= junior high school,
including 9th grade; 1= less than 7th grade; 0=not applicable or unknown. A parent’s
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occupational level was rated on a 9-point scale: 9=higher executive, proprietor of large
businesses, major professional; 8=administrators, lesser professionals, proprietor of
medium-sized business; 7=smaller business owners, farm owners, managers, minor
professionals; 6=technicians, semi-professionals, small business owners (business valued
at $50,000-70,000); 5=clerical and sales workers, small farm and business owners
(business valued at $25,000-50,000); 4=smaller business owners (less than $25,000),
skilled manual laborers, craftsmen, tenant farmers; 3=machine operators and semi-skilled
workers; 2=unskilled workers; 1=farm laborers, menial service workers, students,
housewives (dependent on welfare, no regular occupation); 0=not applicable or unknown.
A total parental SES score, ranging from 8 to 66, was then calculated by a sophisticated
formula that incorporates the education and occupation measures. Often this score is
classified into a 5-point social strata index of 1=unskilled laborers, manual service
workers (8-19); 2=machine operators, semiskilled workers (20-29); 3= skilled craftsmen,
clerical, sales workers (30-39); 4=medium business, minor professional, technical (4054); and 5=major business and professional (55-66). Table 3 summarizes this scale.
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Table 3
Summary of the Factors and Categories That Make up the Hollingshead Index of Social
Economic Status
Parents’ educational
attainment
7 = Graduate/
professional training

6 = College degree

5 = Partial college, one
year of specialized training

4 = High school graduate

3 = 10th, 11th grade

2 = 7th, 8th, 9th grade

1 = <7th grade

0 = NA/unknown

Parents’
occupational
prestige
9 = Higher
executive,
proprietor of large
business, major
professional
8 = Administrators,
lesser professionals,
proprietor of
medium-sized
business
7 = Smaller
business owner,
farm owner,
managers, minor
professionals
6 = Technicians,
semiprofessionals,
small business
owners
5 = Clerical and
sales workers, small
farm and business
owners,
4 = Smaller
business owners,
skilled manual
laborers, craftsmen,
tenant farmers
3 = Machine
operators and
semiskilled workers
2 = Unskilled
workers
1 = Farm laborers,
menial service
workers, students,
housewives
0 = NA/unknown
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Parents’ social
strata
Major business
and professional

Range of
computed
scores
66-55

Medium business,
minor
professional,
technical

54-40

Skill craftsman,
clerical, sales
workers

39-30

Machine operators, 29-20
semiskilled
workers
Unskilled laborers,
menial service
workers

19-8

The Hollingshead Index was modeled in an exploratory fashion to assess its
impact on the two outcomes of primary care specialty choice and practice location, and to
assess if SES mediated the impact of medical student debt on the two outcomes. The total
Hollingshead Index score was modeled as a continuous variable and the Hollingshead
index classified as a 5-point social strata index was modeled as an ordinal variable, and a
categorical variable where the highest classification was compared to each of the four
lower classifications. Non-significant odds ratios on the continuous SES score, the
ordinal SES classification, and the contrasts tested on the 5-point social strata index were
found for both outcomes. Further, SES, whether treated as a continuous, ordinal, or
categorical variable, did not seem to mediate medical student debt, i.e., the change in the
medical student debt odds ratio were negligible. Hence, the total parental SES score is
presented in the “Results” chapter. The Hollingshead Index has been noted as one of the
most commonly used measures of SES and has high inter-rater reliability and intermeasure concordance with other SES scales.150
An additional covariate was student participation in a University of Louisville
rural track training program, located at Madisonville, Kentucky’s Trover Clinic. This
program is a rural training opportunity that allows 6 to 10 medical students annually to
complete their third and fourth years of medical school. Participants are established
within a rural integrated medical structure with a 400-bed hospital with 80 physicians.
There are 10 outlying clinics within a 30 minute drive that are located in towns of 4,000
to 8,000 people that present segments of clinical rotations.20 Measures for whether
students participated in the program or whether they received training at the main
medical school were modeled in the analyses.
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The final covariate was the percentage of scholarship funding a student received
during medical school. Scholarship funding was dichotomized, based on different levels
for categorizations, including students receiving greater than 25% funding or not, greater
than 50% funding, greater than 75% funding, or 100% funding. Only students who
received full funding (versus those who did not) achieved significance based on the
Pearson Chi-square, while greater than 75% funding approached significance. These two
classifications were included in the logistic regression model and were assessed by the
AIC index and the magnitude of the odds ratio. Ultimately, the pre-classification of 100%
funding was used in the analysis.
The predictor of interest was total medical student debt, adjusted annually (from
2001 to 2010) for inflation using the consumer price index (CPI) with 2010 as the
baseline year. Hence, all student total debt was adjusted to the 2010 real dollar value.
Different categorization of percentiles (tertiles, quartiles, and quintiles) and debt as a
continuous variable was explored to assess which categorization had the greatest effect
on residency selection and rural location. Quintiles had the greatest magnitude of odds
ratios, and, because they fell close to logical categorizations, they were rounded, i.e., $0$49,551 was re-classified as $0-$49,999, $49,551-$103,299 was re-classified as $50,000$99,999, and so forth. All percentile categorizations compared the top percentile
categorization with the lower categories. Theoretically, this mode of analysis was in line
with Rosenthal, et. al., mentioned above, who showed an association between debt and
primary care specialty choice based on a threshold debt level.140
Two outcomes were assessed. The first outcome was residency type medical
students selected categorized as either primary care or non-primary care. Numerous
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medical professional organizations define primary care to include family medicine,
internal medicine, and pediatrics,31,151 hence, these residencies constituted primary care in
this study. Non-primary care included all specialties that were not primary care. The
database contained residency type for all students in the years 2001 to 2010 (n=1391).
The second outcome of interest was the location of the physician practices,
categorized as either rural or non-rural, from 2001 to 2008 (n=1121). The Rural-Urban
Continuum Codes (RUCC) groups metropolitan counties into four categories by size, and
non-metropolitan counties into six categories by urban population size (quantity of
individuals populating towns of 2,500 or more) and proximity to a metropolitan area
(Table 4).152 The RUCC has been dichotomized into metropolitan and non-metropolitan
counties by others for similarly related research20 and will be dichotomized in this
fashion for this study.
Table 4
USDA, ERS Rural-Urban Continuum Codes
Code Metropolitan Counties:
0
Central counties of metropolitan areas of 1 million population or more
1
Fringe counties of metropolitan areas of 1 million population or more
2
Counties in metropolitan areas of 250,000 to 1 million population
3
Counties in metropolitan areas of fewer than 250,000 population
Code Non-metropolitan Counties:
4
Urban population of 20,000 or more, adjacent to a metropolitan area
5
Urban population of 20,000 or more, not adjacent to a metropolitan area
6
Urban population of 2,500 to 19,999, adjacent to a metropolitan area
7
Urban population of 2,500 to 19,999, not adjacent to a metropolitan area
8
Completely rural or less than 2,500 urban population, adjacent to a metro area
9
Completely rural or less than 2,500 urban population, not adjacent to a metro area
(Source: Butler and Beale, 1994)
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Statistical Methods
SPSS version 22.0153 and SAS version 9.3154 were used to analyze this data.
Descriptive statistics of student characteristics were presented as frequencies and
percentages, means and standard deviations (SD), or medians (minimum and maximum
values) when appropriate. Univariate analysis assessing the association of the covariates
and the primary predictor (medical student debt) on the two outcomes of residency choice
and practicing in rural locations was performed with the Chi-square statistic, Fisher’s
exact test, Chi-square test for linear trend, independent samples t-test, or Mann-Whitney
U where appropriate.
Receiver operating characteristic (ROC) curves were used to assess if an optimal
debt level threshold existed with high sensitivity and specificity that detected primary
care residency choice and practicing in rural locations.
This refers to hypothesis 1:
Hypothesis 1: An optimal debt level exists with high sensitivity and
specificity that detects residency specialty choice, and where students
choose to practice medicine.
ROC analysis is a statistical method that assesses the diagnostic performance of a
test in its ability to distinguish one group from another group of cases.155 In this case, the
“test” was student debt and the “groups” of cases were residency choice (primary care
versus non-primary care) and practice location (rural versus non-rural). When comparing
two groups on a test, i.e., one group choosing primary care, the other choosing nonprimary-care, perfect separation between the groups rarely occurred. For example, with
every possible cut-off point of debt selected to differentiate between the two groups, there
were some students correctly classified as choosing non-primary care (TP = True
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Positives), but some choosing non-primary-care were classified as choosing primary care
(FN = False Negatives). Likewise, some students choosing primary care were correctly
classified as choosing primary care (TN = True Negatives), but some choosing primary
care were classified as not choosing primary care (FP = False Positives). ROC curves
depict the true positive rate (sensitivity) plotted with the false positive rate (100specificity) at different cut-off values. Each value on a ROC curve denotes a
sensitivity/specificity pair corresponding to a particular decision threshold. In this study,
if debt discriminated perfectly (100% sensitivity, 100% specificity), then the ROC curve
would pass through the upper left corner. Therefore, the closer the ROC curve is to the
upper left corner, the higher student debt accuracy would be in assessing an optimal debt
level threshold that detected residency and specialty choice and practicing in non-rural
locations. Figure 3 displays what a near ideal ROC curve would look like:

Figure 3. Example of ROC curve demonstrating high sensitivity and specificity. The
curve was found online at MedCalc.Org. http://www.medcalc.org/manual/roc-curves.php
The ROC curve’s y-axis shows the sensitivity rate, while the x-axis shows the
100-specificity rate. The black dashed line represents the reference line; the further the
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curve lays above the reference line, the more accurate the test. The blue line depicts the
cut-off values of the test where the optimal cutoff value is the coordinates of roughly
10% on the x-axis and roughly 85% on the y-axis. This signifies that there is an optimal
value where the specificity is 90%, i.e., 100-specificity = 10%, while the sensitivity is
85%. Hypothetically, if this curve was a reflection of medical student debt predicting
primary care specialty choice, and the debt level that corresponded to these two
coordinates was $165,000, then $165,000 would be the value of debt that had the highest
sensitivity and specificity in predicting primary care specialty choice.
Multiple logistic regression analysis was used to assess the research question
“Does an association between student debt level and their residency choice and area of
practice location exist after controlling for the covariates of gender, race, rural
hometown, SES, participation in rural training at U of L, scholarship funding, and
USMLE Step One scores?” and the corresponding hypotheses:
Hypothesis 2: A modest association exists between medical students’ levels of
debt with their selection of residency training programs and practice locations.
Logistic regression was the analytical technique of choice because the outcome
variables are dichotomous in nature. The form of the logistic model is:
𝐿𝐿𝐿𝐿𝐿 (𝑌) = 𝑎 + 𝐵1 𝑋1 + 𝐵2 𝑋2 + 𝐵3 𝑋3 … 𝐵𝑘 𝑋𝑘

where Y = 1 is the log odds of an event occurring.156 Because the log odds is unintuitive,
logit coefficients are often exponentiated and converted to odds ratios for easier
interpretability:156-158
Odds (Y) = 𝑒 𝑎+𝐵1 𝑋1 +𝐵2 𝑋2 + 𝐵3𝑋3 …+ 𝐵𝑘𝑋𝑘

For this data set, the formula for assessing primary care residency selection
became:
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Odds [Y=1 (primary care)]
=
𝑒 𝑎+𝑏1 (𝑑𝑑𝑑𝑑)+𝑏2(𝑔𝑔𝑔𝑔𝑔𝑔)+𝑏3(𝑟𝑟𝑟𝑟)+𝑏4 (𝑎𝑎𝑎)+𝑏5 (𝑅𝑅𝑅𝑅𝑅 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻)+𝑏6(𝑆𝑆𝑆)…+𝑏𝑘(𝑈𝑈𝑈𝑈𝑈 𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆)
Along with assessing two-way interaction terms, i.e.,
Odds [Y=1 (primary care)] =
𝑒 𝑎+𝑏1 (𝑑𝑑𝑑𝑑)+𝑏2(𝑔𝑔𝑔𝑔𝑔𝑔)+𝑏3(𝑟𝑟𝑟𝑟)…+𝑏𝑘(𝑈𝑈𝑈𝑈𝑈 𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆)+ 𝑏𝑘(𝑑𝑑𝑑𝑑,𝑔𝑔𝑔𝑔𝑔𝑔)
𝑒 𝑎+𝑏1 (𝑑𝑑𝑑𝑑)+𝑏2 (𝑔𝑔𝑔𝑔𝑔𝑔)+𝑏3 (𝑟𝑟𝑟𝑟)…+𝑏𝑘(𝑈𝑈𝑈𝑈𝑈 𝑆𝑆𝑆𝑆 𝑆𝑆𝑆𝑆𝑆𝑆)+ 𝑏𝑘(𝑑𝑑𝑑𝑑,𝑟𝑟𝑟𝑟)

and so forth.

In terms of interpretation, hypothetically, if the data and model produced a logit
coefficient of .25 for debt, then this would be interpreted as the log odds of primary care
increasing by .25 for every 1 unit increase in debt, when all other variables were held
constant. However, the odds ratio provided a more meaningful interpretation – for every
1 unit increase in debt, the odds of choosing primary care increased 28% when all other
variables were held constant.
Although logistic regression coefficients and odds ratios can be converted to
probabilities for predicting the outcomes of individual observations, the analysis for this
study was primarily focused on assessing medical student debt in order to guide medical
associations as well as state and federal policymakers on strategies that may influence
future physicians to enter primary care or work in rural areas. Hence, the magnitude and
significance of the odds ratios became important. For this study, it was determined that an
odds ratio of 1.5 or greater indicated practical significance and held a magnitude of such
that policymakers should consider debt alleviation policies.
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The null hypothesis concerning debt that was used assessed the overall
association of debt by testing the null hypothesis that all debt levels mutually had
coefficients of 0, i.e., H0: β1 = β2 = β3 = β4 = 0. The -2 log likelihood test was used to
assess this relationship. Other hypotheses concerning debt were also performed in an
exploratory fashion. These included:
H0: β1 = 0
H0: β2 = 0
H0: β3 = 0
H0: β4 = 0
The Wald statistic was used for these assessments.
Most covariates were documented to influence the outcomes, so they were
automatically entered in the model. The exceptions, however, were USMLE Step 1
scores and percentage of scholarship funding which have not been evaluated in the
literature (see Table 5, page 86).
Since the categorization of medical student debt was exploratory (i.e., tertiles,
quartiles, and quintiles were assessed in order to evaluate which percentile categorization
most impacted the outcomes), the data set was divided into two subsamples. The first was
a training subsample where 80% of the cases were randomly selected. This left a testing
sample of 20%, which was used to validate the training sample. This analytical strategy’s
goal was to ensure that the estimated coefficients were not sample specific and the
model’s results were not over fitted to this specific data set, but were generalizable to the
population.159 Exploratory analysis regarding the categorization of other covariates, i.e.,
social economic status, scholarship funding, and USMLE Step 1, was also performed,
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along with assessing two-way interaction effects with debt and the other covariates in the
model. The process of assessing two-way interaction effects incorporated the process of
including a single interaction term at a time. For example, levels of debt by gender were
assessed after controlling for all covariates in the model; then levels of debt by race were
assessed in a similar fashion until all two-way interactions of debt with the covariates
were examined. When necessary, the Firth method of estimation was used in the analysis
of interaction effects. The Firth method yields finite, bias corrected, and consistent
estimates of regression parameters when maximum likelihood estimates are incalculable
due to the small number of events that occur in the outcome which causes complete or
quasi-complete separation.160
Because 20% (1117/1391) of the SES scale encompassed missing data, it was
questioned whether complete case analysis on the missing data would lead to biased
estimates, which occurs sometimes when the “missingness” is missing at random (MAR),
as opposed to missing completely at random (MCAR). The data was analyzed to assess if
the missing data mechanism was not MCAR, and therefore, possibly MAR. Little’s
MCAR test (X2 = 34.5, df= 14, p = 0.002) showed the data was not MCAR.161 Further, a
separate variance t-test between missing and non-missing data on the SES scale showed
significant differences in total debt (missing, mean = $120,473; non-missing, mean
=$108,660, t = 2.6, df = 399, p = 0.009).
It was noted, however, that when data is missing at random, complete case
analysis on regression models can still produce unbiased estimates.162 Specifically, in a
regression model when missing values appear in either the outcome or the covariates,
fitting the regression model to the complete cases is unbiased provided the probability of
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being a complete case is independent of the outcome, conditional on the covariate(s).162
A sensitivity analysis was performed to assess if the degree of SES’s missing values
would bias the coefficients. First, the outcomes were analyzed with all covariates in the
model using listwise deletion of missing values. Next, SES was removed from the model
and only non-missing cases for SES were used. For the outcomes, the comparisons
between the two analyses of the covariate coefficients were relatively similar, indicating
that the pattern of nonresponses in SES was probably not biasing the results. (See
Appendices 1 and 2.)
Splitting the data set reduced the statistical power. A power analysis revealed that
a total of 1305 observations would be necessary to achieve 80% power, given a
practically meaningful odds ratio of 1.5 for debt and given the multiple R2 of 0.08 of debt
regressed on all covariates. Consequently, in view of the sample size for the training
dataset being only 1113, in assessing the odds ratios for debt, attention to the magnitude
was also considered along with statistical significance. Once the training sample was
evaluated, the testing sample was used to validate the results. Only statistically significant
covariates from the training sample (p <0.05) were included in the testing sample model
in order to decrease the degrees of freedom and increase statistical power.
Table 5 describes all the variables in the model and how they were categorized for
analysis.
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Table 5
Model depicting variables in the analysis
Residency Choice,
Specialty Choice,
Practice Location

Student
Debt

Year Graduated,
USMLE Step 1, Gender,
Age, Rural Hometown,
Rural Training, Race,
SES, and Scholarship
funding

Outcome

Outcome

Key variables of analysis
Type of residency
(Primary care and Non-Primary Care)

City and state graduate is currently practicing
(allows for accessing Rural/Non-rural practice
location)

Covariate Year medical school graduation
Covariate Gender

Measure description
Primary Care (defined
as Family Medicine,
Internal Medicine and
Pediatrics; non-primary
care all others
Dummy coded:
0 = Non-primary care
1 = Primary care
The RUCC will be
dichotomized to reflect
rural (non-metropolitan)
and non-rural
(metropolitan) locations.
0 = Non-rural
1 = Rural
Continuous
Dummy coded:
0 = Male
1 = Female
Dummy coded:
0 = non-traditional
student >27 years of
age
1 = traditional student
<27 years of age

Covariate Age
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Key variables of analysis
Covariate Students upbringing from rural hometown

Covariate Participated in rural training (at UofL)

Covariate Race

Covariate Mother and fathers’ educational
Levels

Hollingshead
Index of
Socioeconomic
Status.
After
exploratory
analysis
showed the
difference
between SES
measured on a
continuous,
ordinal, and
categorical
scale was
negligible, the
continuous
measurement
was used for
the analysis.

Covariate Mother and fathers’
occupational level

Measure description
Defined by high school
being located in a city
with a population less
than 30,000. Dummy
coded:
0 = Population ≥ 30,000
1 = Population <30,000
Dummy coded:
0 = ULSOM medical
campus
1 = ULSOM Rural
Trover Campus
Dummy coded:
0 = African-American
1 = Caucasian
0 = African-American
1 = Other
Continuous scale
ranging from 8 (low
SES) to 66 (high SES).
Ordinal scale:
1= unskilled laborers,
menial service workers
(8-19)
2= machine operators,
semiskilled workers
(20-29)
3= skilled craftsmen,
clerical, sales workers
(30-39)
4= medium business,
minor professional,
technical (40-54)
5=major business and
professional (55-66).

Covariate USMLE Step 1

Continuous

Covariate 100% medical school scholarship

Dummy coded:
1 = Yes
0 = No
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Key
predictor

Key variables of analysis
Medical school debt inflation adjusted using the
CPI with 2010 as the baseline year

Measure description
Dummy coded:
1 = <$50,000
0 = ≥ $165,000
1 = $50,000-$99,999
0 = ≥ $165,000
1 = $100,000-$134,999
0= ≥ $165,000
1 = $135,000$164,999
0= ≥ $165,000
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Limitations
This study was subject to the inadequacies of secondary data and correlational
analysis. Data were collected on all available important study-related variables. However,
like most studies on this topic, many influencing variables determining specialty choice
and practice location were unobtainable. One such variable was participation in a loan
repayment or scholarship program for rural area service. Attempts were made to acquire
this data from the Kentucky Office of Rural Health and the KMA-Kentucky NHSC
Program Primary Care Office, but confidentiality issues were cited as reasons not to
release this information. Of note was that only six students participated in the federal
NHSC scholarship or loan repayment program from 2001 to 2010 (according to its
federal office) and the KMA program was discontinued in 2003. Another variable noted
in the literature that possibly influenced specialty choice was the personal characteristics
of altruism; having a scale that measured altruism would have provided an important
covariate to be placed in the model.
Further, students not providing responses to variables that make up the
Hollingshead SES Scale caused the data set to be reduced by 20%. Although analyses
were performed that suggested the missing data on the Hollingshead SES scale did not
bias model results, it cannot be confirmed with absolute certainty that the missing data
did not cause some degree of bias.
Another limitation was that residency specialty choice was modeled as an
outcome, and not the specialty choice that students ultimately chose for practice.
Approximately 20% to 25% of pediatric and internal medicine residents chose to sub-
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specialized in areas that eliminated them from being categorized as primary care
physicians.163 Hence, these findings could be biased by looking at residency choice.
This also was a single institutional study; hence, its generalizability could be
questioned. However, the relatively large sample size across 10 years allowed the
findings to be generalized to a larger population, even more so to the Kentucky
population.
Like with all correlational studies, “correlation does not imply causation.” The
significant coefficient between debt and specialty choice found in in this study’s findings
could be the result of other variables not modeled mediating this association.
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CHAPTER IV
RESULTS
CHAPTER IV. RESULTS
Descriptive Statistics of Student Characteristics
A total of 1391 medical students graduating from the academic years 2001-2010
constituted this database. Forty-six percent (636/1391) of students were female, 81%
(1150/1381) were white with the mean age being 23.8 years (SD 3.3). Forty-one percent
(557/1355) chose primary care residencies, while just 9% (101/1070) from 2001-2008
located in rural areas. The adjusted debt level was positively skewed (median = $119,955,
range $0-$322,589). A majority of students, 57% (786/1391), came from non-rural
backgrounds, and 82% (921/1117) were in the top two categories of the Hollingshead
SES scale. Four percent (60/1391) participated in rural medical training the last two years
of medical school, 7% (93/1391) had full scholarships, and the mean USMLE Step 1
score was 215 (SD 22.6). Only six medical students participated in the NHSC (2
scholarship recipients and 4 loan repayment recipients). Table 6 summarizes the student
characteristics.
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Table 6
Demographic and other Characteristics for 1391 University of Louisville School of
Medicine Students, 2001–2010 (based on valid responses)
0B

Characteristics
Residency Choice [n (%)]
…Primary Care
…Non Primary Care

557
798

(41)
(59)

…Rural
…Non-rural

101
969

(9)
(91)

Class Year Student Graduated [n (%)]
…2001
…2002
…2003
…2004
…2005
…2006
…2007
…2008
…2009
…2010

144
137
125
146
137
138
142
151
133
138

(10)
(10)
(9)
(10)
(10)
(10)
(10)
(11)
(10)
(10)

215.1

(22.6)

…Female
…Male

636
755

(46)
(54)

…Traditional (<27years of age)
…Non-traditional (>26 years of
age)

1194
192

(86)
(14)

585
786

(43)
(57)

60
1331

(4)
(96)

Location Choice ¥ [n (%)]

USMLE Step 1 Score [Mean (SD)]
Gender [n (%)]

Age [n (%)]

Did student grow up in Rural area? [n (%)]
…Rural
…Non-Rural
Rural Training in Medical School M3/M4 Years [n (%)]
…Yes
…No
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Table 6
Demographic and other Characteristics for 1391 University of Louisville School of
Medicine Students, 2001–2010 (based on valid responses)
0B

Characteristics
Race [n (%)]
…African American
…Caucasian
…Other

102
1150
129

(7)
(83)
(9)

Hollingshead SES Scale [Median (Minimum–Maximum)]

56

(19-66)

Hollingshead SES Scale [n (%)]
…8-19 Unskilled laborer, menial service worker
…20-29 Machine operator, semiskilled worker
…30-39 Skill craftsman, clerical sales worker
…40-54 Medium Business and Minor Professional
…55-66 Major Business and Professional

4
37
155
282
639

(.003)
(3)
(14)
(25)
(57)

215.1

(22.6)

…Yes
…No

93
1298

(7)
(93)

…Scholarship
…Loan repayment
…Non-NHSC recipient

2
4
1385

(0.1)
(0.3)
(99.6)

$119,955

($0$322,589)

282
263
268
316
262

(20)
(19)
(19)
(23)
(19)

USMLE Step 1 Score [Mean (SD)]
Full scholarship [n (%)]

NHSC Recipients [n (%)]

Medical Student Debt Adjusted by 2010 CPI
[Median (Minimum – Maximum)]
Medical Student Debt Quintile [n (%)]
…<$50,000
…$50,000-$99,999
…$100,000-$134,999
…$135,000-$164,999
…>$165,000
¥

Collected for 2001-2008 years only
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Residency Specialty Choice
Univariate and bivariate analysis assessing the associations of study
characteristics on residency specialty choice showed significant associations for gender,
rural training, USMLE Step 1 scores, class year student graduated, and whether students
received a full scholarship. More females chose primary care residencies (51%, 318/622)
than males (33%, 239/733), X2 (1, n = 1355) = 47.7, p <0.001. A greater percentage of
rural training participants selected primary care residency (56%, 32/57) than nonparticipants (40%, 525/1298), X2 (1, n = 1355) = 5.6, p = 0.018. Differences also were
found between USMLE Step 1 scores (primary care, mean = 209; non-primary care,
mean = 219, t (df 1353) = 8.0, p <0.001). From 2001-2010, the percentage of students
choosing to go into primary care residencies decreased linearly, X2 (1, n = 1355) = 8.1, p
= 0.004. Students who received full scholarships were less likely to choose primary care
(25%, 23/93) than students not receiving full scholarships (42%, 534/1262), X2 (1, n =
1355) = 11.1, p = 0.001.
No associations were found between student debt level and residency choice. The
Hollingshead SES scale classification approached significance with the test of linear
trend, X2 (1, n = 10) = 3.8, p = 0.052; students with higher SES classification entered
non-primary care residencies at higher rates than lower SES classifications. Table 7
summarizes these findings.
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Table 7
Demographic and other Characteristics by Residency Specialty Choice

1B

Primary Care

Non-Primary
Care

P value

Class Year Student Graduated
[n (%)]
…2001
…2002
…2003
…2004
…2005
…2006
…2007
…2008
…2009
…2010

65
69
45
65
50
60
58
59
43
43

(46)
(51)
(36)
(45)
(38)
(44)
(42)
(40)
(34)
(33)

76
67
80
78
82
75
80
90
84
86

(54)
(49)
(64)
(55)
(62)
(56)
(58)
(60)
(66)
(67)

0.004

USMLE Step 1 Score [Mean (SD)]

209

(22)

219

(22)

<0.001

318
239

(51)
(33)

304
494

(49)
(67)

<0.001

66
491

(37)
(42)

113
680

(63)
(58)

0.200

Did student grow up in Rural Area?
[n (%)]
…Rural
…Non-Rural

246
303

(43)
(40)

327
462

(57)
(60)

0.221

Rural Training in Medical School
M3/M4 Years
…Yes
…No

32
525

(56)
(40)

25
773

(44)
(60)

0.018

Gender [n (%)]
…Female
…Male
Age [n (%)]
…Non-Traditional (>26 years of
…Traditional (<27 years of age)
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Primary Care

Non-Primary
Care

P value

Race [n (%)]
…African American
…Caucasian
…Other
Hollingshead SES Scale [Median
(Minimum – Maximum)]
Hollingshead SES Scale [n (%)]
…8-19 Unskilled laborer,
menial service worker
…20-29 Machine operator,
semiskilled worker
…30-39 Skill craftsman,
clerical sales worker
…40-54 Medium Business and
Minor Professional
…55-66 Major Business and
Professional
Full scholarship [n (%)]
…Yes
…No

43
451
60

(44)
(40)
(48)

54
672
65

(56)
(60)
(52)

0.194

56

(19-66)

56

(19-66)

0.076

2

(50)

2

(50)

0.052

19

(51)

18

(49)

69

(45)

84

(55)

116

(42)

161

(58)

246

(39)

384

(61)

23
534

(25)
(42)

70
728

(75)
(58)

0.001

116
111

(42)
(43)

161
145

(58)
(57)

0.259

107
134
89

(41)
(44)
(35)

154
173
165

(59)
(56)
(65)

Medical Student Debt Quintile
[n (%)]
…<$50,000
…$50,000-$99,999
…$100,000-$134,999
…$135,000-$164,999
…>$165,000
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Receiver Operator Characteristic Curve
Receiver Operator Characteristic curve analysis was undistinguished and showed
no optimal debt level for predicting primary care that had high sensitivity and specificity.
The area under the curve was only 0.49 (95% CI 0.45- 0.52), p = 0.351. Figure 4 displays
the ROC curve:

Figure 4. ROC Curve of Debt Level Predicting Primary Care Specialty Choice

Training and Testing Sample Analysis of Unadjusted Odds Ratio
As would be expected, the training sample analysis of the unadjusted odds ratio
(OR) showed somewhat analogous findings to the univariate and bivariate analysis
above. Mean differences were found on USMLE Step 1 scores between those who went
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into primary care and non-primary care residencies [primary care, Mean = 208.6; nonprimary care, Mean = 219.2, unadjusted OR = 0.82 (95% CI 0.74-0.90) p <0.001].
Females’ odds of entering a primary care residency were twice that of males’, unadjusted
OR = 2.31 (95% CI 1.75-3.05), p <0.001. The Hollingshead SES score OR approached
statistical significance, unadjusted OR = 0.90 (95% CI 0.82-1.00), p = 0.057. Further, for
medical students who had full scholarships, the odds of not entering a primary care
residency were over twice that of those not receiving full scholarships, OR = 0.44 (95%
CI 0.23-0.82), p = 0.009.
Regarding the primary predictor, the unadjusted OR that compared the first four
quintiles of medical student debt to the last showed only the fourth quintile ($135,000$164,999) versus the last quintile (>$165,000) achieved significance, unadjusted OR =
1.67 (95% CI 1.07-2.60), p = 0.022. All other comparisons for medical student debt
achieved neither practical nor statistical significance. Table 8 displays these results, along
with the results of the test sample.
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Rural
Upbringing

Age

Gender

USMLE
Step1
(based on
10
unit score
increase)

2B

160/368 (44%)
189/496 (38%)

…Rural

…Non-rural

309/759 (41%)

40/105 (38%)

150/477 (31%)

…Male

…Non-Traditional
> 26 years
…Traditional
< 27 years of Age

199/387 (51%)

219.2 ± 22.0

…Non-primary
Care (Mean±SD)

…Female

208.6 ± 22.6

…Primary
care (Mean±SD)

Primary Care

P
value

1.25 (0.95-1.64)

0.90 (0.59-1.36)

0.111

0.609

2.31 (1.75-3.05) <0.001

0.82 (0.74-0.90) <0.001

Unadjusted
OR
(95% CI)

Training

9/118 (42%)

45/98 (46%)

85/194 (44%)

9/22 (41%)

48/115 (42%)

46/101 (46%)

220.1 ± 20.7

210.5 ± 21.9

Primary
Care

1.20 (0.70-2.05)

0.89 (0.36-2.18)

1.17 (0.68-2.00)

0.90 (0.74-0.90)

Unadjusted
OR
(95% CI)

Testing

0.517

0.794

0.574

0.002

P
value

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Residency Specialty Choice
(Training and Testing Samples)
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Hollingshead SES
Scale
(based on
10 unit
score
increase)

Race

Race

Rural
Medical
Training

2B

51.3±12.4

52.9±11.7

…Non-primary care

24/57 (42%)

…Black

…Primary care

36/75 (40%)

…Other

24/57 (42%)

…Black

…No

299/732 (40%)

332/832 (40%)

…Yes

…White

Primary Care
17/32 (53%)

0.90 (0.82-1.00)

1.27 (0.63-2.54)

0.90 (0.52-1.55)

1.71 (0.84-3.47)

Unadjusted
OR
(95% CI)

Training

0.057

0.500

0.696

0.135

P
value

0.60 (0.18-2.03)

2.74 (0.80-9.41)

Unadjusted
OR
(95% CI)

54.0± 10.9

53.3±11.9

6/11(55%)

1.00 (0.74-1.22)

12/23 (52%) 0.91 (0.22-3.84)

6/11 (55%)

76/182 (42%)

86/204 (42%)

Primary
Care
8/12 (67%)

Testing

0.656

0.897

0.533

0.096

P
value

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Residency Specialty Choice
(Training and Testing Samples)
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Medical
Student
Debt

100%
Medical
School
Scholarship

2B

51/153 (33%)
86/189 (46%)
51/153 (33%)

…135,000-$164,999

…>$165,000

51/153 (33%)

…>$165,000
70/170 (41%)

69/170 (41%)

…$50,000-$99,999

…$100,000$134,999
…>$165,000

51/153 (33%)

…>$165,000

…No

73/182 (40%)

336/809 (42%)

…Yes

…<$50,000

Primary Care
13/55 (24%)

1.67 (1.07-2.60)

1.40 (1.13-2.20)

1.37 (0.87-2.15)

1.34 (0.86-2.10)

0.44 (0.23-0.82)

Unadjusted
OR
(95% CI)

Training

0.022

0.146

0.178

0.201

0.009

P
value

11/39 (28%)

19/43 (44%)

11/39 (28%)

16/41(39%)

11/39 (28%)

23/48 (48%)

11/39 (28%)

25/45 (56%)

91/201
(45%)

Primary
Care
3/15 (20%)

2.02 (0.80-5.05)

1.63 (0.64-4.17)

2.34 (0.95-5.75)

3.18 (1.28-7.94)

0.30 (0.08-1.10)

Unadjusted
OR
(95% CI)

Testing

0.134

0.306

0.061

0.012

0.057

P
value

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Residency Specialty Choice
(Training and Testing Samples)

Table 8

Multiple Logistic Regression and Assessment of Training and Testing Samples
Utilizing the training data set, the impact of debt on primary care residency
choice, after controlling for the other covariates in the model, was assessed through
multiple logistic regression. In order to address the direct relationship between debt and
primary care residency choice, two models were compared. The first model constituted
all covariates in the model, excluding levels of debt. The second model built on the first
model by including levels of debt. The change in the -2 log likelihood statistic indicated
no association between debt (evaluated across all debt levels) and primary care residency
choice, X2 (df=4) = 5.70, p = 0.223.
Next, the individual debt level coefficients were appraised. The adjusted OR
comparing the lowest quintile versus the highest quintile (<$50,000 vs >$165,000) and
the second quintile versus the highest quintile ($50,000-$99,999 vs >$165,000)
approached significance, p <0.10. Further, unlike the unadjusted ORs, the adjusted ORs
were practically significant, ORs > 1.5, indicating the less debt that students had, the
higher the odds of entering a primary care residency. The adjusted OR that compared the
fourth quintile versus the highest quintile ($135,000-$164,999 vs >$165,000) remained
significant, adjusted OR = 1.70 (95% CI 1.06-2.73), p = 0.027. The adjusted OR that
compared the third quintile versus the highest quintile ($100,000-$134,999 vs
>$165,000) was neither statistically or practically significant.
Other covariates that achieved significance were the USMLE Step 1 scores,
adjusted OR = 0.83 (95% CI 0.78-0.89), p <0.001, and gender, adjusted OR = 1.95 (95%
CI 1.46-2.60), p <0.001, which remained somewhat congruent with the unadjusted ORs.

102

These results are depicted in Table 9 (see page 106) under the columns where “Training”
is the heading.
The testing data set was then used to attempt to validate the training data set’s
results. As in the training sample, the change in the -2 log likelihood statistic was used to
evaluate the global hypothesis of debt’s association with residency choice. The first
model specifying the USMLE Step 1 scores and gender was compared with the model
that added debt. The change in the -2 log likelihood statistic indicated no association
between debt (evaluated across all debt levels) and primary care residency choice, X2
(df=4) = 6.98, p = 0.137.
The individual odds ratio coefficients were then evaluated to ascertain the final
model, which mathematically is presented as:
Odds [Y=1 (primary care)] =
𝑎+𝑏1 (𝑈𝑈𝑈𝑈𝑈 𝑆𝑆𝑆𝑆 1 𝑆𝑆𝑆𝑆)+𝑏2 (𝑔𝑔𝑔𝑔𝑔𝑔)+𝑏3 (𝑑𝑑𝑑𝑑1𝑠𝑠 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)+𝑏4 (𝑑𝑑𝑑𝑑2𝑛𝑛 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)…
+𝑏5 (𝑑𝑑𝑑𝑑3𝑟𝑟 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)+𝑏6 (𝑑𝑑𝑑𝑑4𝑡ℎ 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)
𝑒

By specifying in the model the USMLE Step 1 scores, gender, and medical

student debt, the medical student debt adjusted OR comparing the lowest quintile versus
the highest quintile achieved significance, adjusted OR = 3.17 (95% CI 1.25-8.09), p =
0.016. Further, the comparison of the second quintile with the highest quintile showed an
increased, but non-significant, unadjusted OR = 2.44 (95% CI 0.97-6.17), p = 0.059. The
adjusted OR comparing the fourth quintile versus the highest quintile was no longer
significant. The USMLE Step 1 coefficient remained stable and significant while the
gender OR became neither stable nor significant, i.e., the coefficient reversed itself in
comparison to the training data set. These results are depicted in Table 9 (see page 106),
under the columns where “Testing” is the heading.
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Two-way interaction effects of debt with all other variables in the model were
assessed on the training data set and then compared with the testing data set. The process
of testing interactions was incorporated including a single interaction term at a time. For
example, levels of debt by gender were assessed after controlling for all covariates in the
model, then levels of debt by race were assessed in a similar fashion until all two-way
interactions of levels of debt with the covariates were examined. The interaction
coefficients were non-significant or significant but unstable. The results of the analysis
for the interactions are found in Appendices 3-18.
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0.57

0.90

1.12
1.21
1.39
1.67

Age
(Non-Traditional > 26 years vs.
Traditional < 26 years of Age)

Rural Upbringing (Rural vs Non-Rural)

Rural Medical Training (Yes vs No)

Race (White vs Black)

Race (Other vs Black)

0.74

0.71

0.56

0.83

1.46

0.78

1.95

0.83

Odds Ratio
1.01

3.76

2.72

2.58

1.52

1.41

2.62

0.89

95% CI
Lower Upper
0.95
1.07

Training

Gender (Female vs Male)

USMLE Step1 (based on 10 unit
i
)

Year graduated

3B

0.217

0.340

0.629

0.466

0.630

<0.001

<0.001

P-Value
0.776

–

–

–

–

–

0.88

0.81

Odds Ratio
–

–

–

–

–

–

0.50

0.71

–

–

–

–

–

1.56

0.93

–

–

–

–

–

0.669

0.002

95% CI
Lower Upper P-Value
–
–
–

Testing

Adjusted Odds Ratios of Medical Student Debt on Primary Care Choice after Adjusting for Demographics and Other Characteristics
Using Multiple Logistic Regression (Training and Testing Data Sets)
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0.80
0.24

0.98

0.94

0.86

1.06

0.90
0.50

1.64

1.61

1.45

1.70

100% Medical School Scholarship
(Yes vs No)

Medical Student Debt
(<$50,000 vs >$165,000)

Medical Student Debt
($50,000-$99,999 vs >$165,000)

Medical Student Debt
($100,000-$134,999 vs >$165,000)

Medical Student Debt
($135,000-$164,999 vs >$165,000)

Odds Ratio

2.73

2.45

2.76

2.75

1.05

1.03

95% CI
Lower Upper

Training

SES (based on 10 unit score increase)

3B

0.027

0.161

0.082

0.061

0.067

0.120

P-Value

1.89

1.65

2.44

3.17

–

–

Odds Ratio

0.73

0.63

0.97

1.25

–

–

4.86

4.32

6.17

8.09

–

–

0.187

0.308

0.059

0.016

–

–

95% CI
Lower Upper P-Value

Testing

Adjusted Odds Ratios of Medical Student Debt on Primary Care Choice after Adjusting for Demographics and Other Characteristics
Using Multiple Logistic Regression (Training and Testing Data Sets)

Table 9

Practice Location Choice
Results of the univariate and bivariate analysis assessing the associations of study
characteristics on practice location found significant associations on whether students had
a rural upbringing, rural training as well as their USMLE Step 1 scores and their
Hollingshead SES scores. Students who grew up in rural areas chose to practice in rural
areas (15%, 69/458) at higher rates than students growing up in non-rural areas (5%,
30/601), X2 (1, n = 1059) = 31.16, p <0.001. Similarly, students who received rural
training in medical school were much more likely to practice in rural locations (45%,
19/42) than students receiving traditional training (8%, 82/1028), X2 (1, n = 1070) = 65.5,
p = 0.001. The Hollingshead SES scale classification achieved significance for the test of
linear trend, X2 (1, n = 10) = 14.1, p < 0.001; students who had lower SES classifications
located in rural areas at higher rates than higher SES classifications. Regarding the
primary predictor of medical student debt, no significant association was found between
student debt level and residency choice. Table 10 summarizes these findings
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Table 10
Demographic and other Characteristics by Practice Location

4B

Rural
Class Year Student Graduated [n (%)]
…2001
…2002
…2003
…2004
…2005
…2006
…2007
…2008

Non-Rural

P value

14
12
14
20
12
11
12
6

(10)
(9)
(11)
(14)
(10)
(8)
(9)
(4)

124
123
108
121
113
119
123
138

(90)
(91)
(89)
(86)
(90)
(92)
(91)
(96)

0.080

207.4

(22.1)

214.1

(22.8)

0.005

46
55

(9)
(9)

445
524

(91)
(91)

0.942

Age [n (%)]
…Non-Traditional (>26 years of age)
…Traditional (<27 years of age)

16
85

(11)
(9)

132
832

(89)
(91)

0.553

Did student grow up in Rural Area?
[n (%)]
…Rural
…Non-Rural

69
30

(15)
(5)

389
571

(85)
(95)

<0.001

19
82

(45)
(8)

23
946

(55)
(92)

<0.001

USMLE Step 1 Score [Mean (SD)]
Gender [n (%)]
…Female
…Male

Rural Training in Medical School
…Yes
…No

108

Rural

Non-Rural

P value

Race [n (%)]
…African American
…Caucasian
…Other

8
88
4

(11)
(10)
(4)

68
803
89

48

(22-66)

56

0

(0)

4

(100)

7

(22)

25

(78)

22

(17)

110

(83)

26

(12)

200

(88)

33

(7)

438

(93)

5
96

(7)
(10)

71
898

(93)
(90)

0.376

Medical Student Debt Quintile [n (%)]
…<$50,000
…$50,000-$99,999

17
26

(8)
(11)

203
205

(92)
(89)

0.312

…$100,000-$134,999
…$135,000-$164,999
…>$165,000

22
28
8

(10)
(11)
(6)

202
226
133

(90)
(89)
(94)

Hollingshead SES Scale [Median
(Minimum – Maximum)]
Hollingshead SES Scale [n (%)]
…8-19 Unskilled laborer,
menial service worker
…20-29 Machine operator,
semiskilled worker
…30-39 Skilled craftsman,
clerical sales worker
…40-54 Medium Business and
Minor Professional
…55-66 Major Business and
Professional
Full scholarship [n (%)]
…Yes
…No
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(89)
(90)
(96)

0.204

(19-66) <0.001

<0.001

Receiver Operator Characteristic Curve
Like primary care, the Receiver Operator Characteristic curve analysis for debt on
rural location was ineffective in showing an optimal debt level with high sensitivity and
specificity. The area under the curve was only 0.49 (95% CI 0.44-0.55), p = 0.828. Figure
5 displays the ROC curve:

Figure 5. ROC Curve of Debt Level Predicting Rural Practice Location

Training and Testing Sample Analysis of Unadjusted Odds Ratio
The training sample results of the unadjusted ORs were consistent with the
univariate and bivariate analysis. Significant associations were found between practice
location with the USMLE Step 1 score, rural upbringing, rural medical school training,
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and the Hollingshead SES score. An association between “race-other” versus “black” also
achieved significance as the “race-other” students were much less likely to practice in a
rural area, unadjusted OR = 0.10 (0.01-0.89), p <0.038. The medical student debt’s
unadjusted ORs were non-significant. Table 11 displays these results, along with the
results of the test sample.

111

112

Rural Upbringing

Age

Gender

USMLE Step1
(based on 10
unit score increase)

5B

49/290 (17%)
20/380 (5%)

…Rural
…Non-rural

59/595 (10%)

10/75 (13%)

38/364 (10%)

…Male
…NonTraditional
> 26 years
…Traditional
< 27 years
of age

31/306 (10%)

214.3 ± 22.6

205.7 ± 23.6

…Female

…Rural
(Mean±SD)
…Non-Rural
(Mean±SD)

Rural
Location

3.66 (2.12-6.31)

1.40 (0.68-2.87)

0.97 (0.59-1.60)

0.85 (0.76-0.95)

Unadjusted OR
(95% CI)

Training

<0.001

0.359

0.896

0.003

Pvalue

5/92 (5%)

9/75 (12%)

11/141 (8%)

3/26 (12%)

8/94 (9%)

6/73 (8%)

214.3 ± 22.9

211.7 ± 14.9

Rural Location

2.37 (0.76-7.41)

1.54 (0.40-5.96)

0.96 (0.32-2.91)

0.95 (0.75-1.21)

Unadjusted OR
(95% CI)

Testing

0.128

0.460

0.946

0.677

Pvalue

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Practice Choice Location (Training
and Testing Samples)
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Hollingshead SES
Scale
(based on
10 unit score
increase)

Race

Race

Rural Medical
Training

5B

48.0 ± 13.1
52.2 ± 11.6

…Non-rural

6/41 (15%)

…Black

…Rural

1/58 (2%)

…Other

6/41 (15%)

…Black

…No

62/571 (11%)

56/644 (9%)

…Yes

…White

Rural
Location
13/26 (50%)

0.76 (0.62-0.90)

0.10 (0.01-0.89)

0.71 (0.29-1.76)

10.50 (4.64-23.8)

Unadjusted OR
(95% CI)

Training

0.006

0.038

0.459

<0.001

Pvalue

51.8 ± 12.4

43.6 ± 12.2

0/11 (0%)

1/12 (8%)

0/11 (0%)

13/144 (9%)

12/159 (8%)

Rural Location
2/8 (25%)

0.62 (0.41-0.94)

–

–

4.08 (0.74-22.5)

Unadjusted OR
(95% CI)

Testing

0.019

1.000

0.601

0.137

Pvalue

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Practice Choice Location (Training
and Testing Samples)
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Medical Student
Debt

100% Medical
School Scholarship

5B

…135,000 $164,999
…>$165,000

…$100,000 $134,999
…>$165,000

…$50,000 $99,999
…>$165,000

5/74 (7%)

17/145

5/74 (7%)

15/151

5/74 (7%)

20/157

5/74 (7%)

…>$165,000

…No

12/143 (8%)

65/626 (10%)

…Yes

…<$50,000

Rural
Location
4/44 (9%)

1.83 (0.65-5.18)

1.52 (0.53-4.36)

2.02 (0.73-5.60)

1.26 (0.43-3.74)

0.86 (0.30-2.49)

Unadjusted OR
(95% CI)

Training

0.253

0.434

0.179

0.672

1.000

Pvalue

3/27 (11%)

4/45 (9%)

3/27 (11%)

3/30 (10%)

3/27 (11%)

3/31 (10%)

3/27 (11%)

1/34 (3%)

14/153 (9%)

Rural Location
0/14 (0%)

0.78 (0.16-3.79)

0.89 (0.16-4.83)

0.86 (0.16-4.65)

0.24 (0.02-2.48)

–

Unadjusted OR
(95% CI)

Testing

0.758

0.891

0.858

0.232

Pvalue

Descriptive Statistics and Unadjusted Odds Ratios of Demographic and Other Characteristics by Practice Choice Location (Training
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Multiple Logistic Regression and Assessment of Training and Testing Samples
The multiple logistic regression results for the training data set showed no
significant association between debt and practice choice location, as evaluated by the
change in the -2 log likelihood statistic, X2 (df=4) = 1.73, p = 0.786. This was further
confirmed with evaluation of the individual coefficients, i.e., no comparative associations
between the first four quintiles and the highest quintile were significant. Similar to the
unadjusted ORs, significant results were found for the USMLE Step 1 score, adjusted OR
= 0.88 (95% CI 0.78-1.00), p = 0.046; rural upbringing, adjusted OR = 3.68 (95% CI
1.97-6.87), p <0.001; and rural medical school training, adjusted OR = 6.16 (95% CI
2.48-15.29), p <0.001. However, the Hollingshead SES score, and the race (“race-other”
versus “black”) associations no longer remained significant.
The significant coefficients were modeled on the test data set along with debt.
Hence, the final model equation was:
Odds [Y=1 (rural practice location)] =
𝑎+𝑏1 (𝑈𝑈𝑈𝑈𝑈 𝑆𝑆𝑆𝑆 1 𝑆𝑆𝑆𝑆𝑆)+𝑏2 (𝑅𝑅𝑅𝑅𝑅 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈)+𝑏3 (𝑅𝑅𝑅𝑅𝑅 𝑇𝑇𝑇𝑇𝑛𝑖𝑖𝑖)+𝑏4 (𝑑𝑑𝑑𝑑1𝑠𝑠 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)
𝑒 +𝑏5(𝑑𝑑𝑑𝑑2𝑛𝑛 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)+𝑏6 (𝑑𝑑𝑑𝑑3𝑟𝑟 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)+𝑏7 (𝑑𝑑𝑑𝑑4𝑡ℎ 𝑣𝑣 𝑑𝑑𝑑𝑑5𝑡ℎ 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞)

The change in the -2 log likelihood statistic again showed no significant association
between debt and practice location, X2 (df=4) = 1.68, p = 0.794. No significant

associations were found on any of the individual coefficients with practice location. The
debt coefficients became unstable and reversed themselves. Although rural upbringing
and rural medical training in the test data set were non-significant, the coefficients were
large and had practical significance. The USMLE Step 1 Score coefficients remained
stable, but it was no longer meaningfully significant. Table 12 displays the coefficients
for the training and testing data sets.
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Two-way interaction effects of debt with all other variables in the model were
assessed on the training data set and compared with the testing data set. The interaction
coefficients were non-significant or significant but unstable. The results of the analysis
for the interactions are found in Appendices 11-18.
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117
3.68

6.16
0.56
0.10

Rural Medical Training (Yes vs No)

Race (White vs Black)

Race (Other vs Black)

1.31

0.71

0.88

0.01

0.17

2.48

1.97

0.57

0.41

0.78

1.04

1.77

15.29

6.87

3.01

1.23

1.00

Training
95% CI
Odds Ratio Lower Upper
0.96
0.84
1.10

Rural Upbringing
(Rural vs Non-Rural)

Age
(Non-Traditional > 26 years vs
Traditional < 26 years of Age)

Gender (Female vs Male)

USMLE Step1 (based on 10 unit score
increase)

Year graduated

6B

0.054

0.320

<0.001

<0.001

0.528

0.223

0.046

P-Value
0.541

–

–

3.50

2.29

–

–

0.96

Odds Ratio
–

–

–

0.57

0.67

–

–

0.74

–

–

21.51

7.81

–

–

1.24

Testing
95% CI
Lower Upper
–
–

Adjusted Odds Ratios of Medical Student Debt on Practice Location Choice after Adjusting for Demographics and Other
Characteristics Using Multiple Logistic Regression (Training and Testing Data Sets)
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–

–

0.176

0.188

–

–

0.736

PValue
–
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0.34
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Odds Ratio Lower Upper
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0.74
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(<$50,000 vs >$165,000)
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vs No)

SES (based on 10 unit score increase)

6B

0.514

0.884

0.417

0.861

0.521

P-Value
0.522

0.78

0.94

0.93

0.28

–

Odds Ratio
–

0.15

0.17

0.15

0.026

–

3.89

5.27

5.69

2.99

–

Testing
95% CI
Lower Upper
–
–

Adjusted Odds Ratios of Medical Student Debt on Practice Location Choice after Adjusting for Demographics and Other
Characteristics Using Multiple Logistic Regression (Training and Testing Data Sets)
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0.757

0.946

0.940

0.291

–

PValue
–

CHAPTER V
DISCUSSION
CHAPTER V. DISCUSSION
An effective primary care system contributes to an effective public health system.
Both systems have mutual goals that include health promotion, disease and injury
prevention, and health surveillance.164 Their mutuality intensifies because of the
implementation of the ACA and the push for alternative healthcare delivery approaches,
i.e., Patient Centered Medical Home (PCMH) and Accountable Care Organizations
(ACOs), as these approaches propel primary care to passage from providing individual
patient services to focusing on the overall health of paneled populations.165 Further, PCPs
are “the first level of contact of the individual, the family and the community with the
national health systems … and constitute the first element of a continuing healthcare
process.”164 Consequently, the US PCP and rural manpower shortage threatens the public
health of the nation and Kentucky. For this reason, the emphasis of this discussion is on
PCP and rural locations workforce shortage solutions. First, the focus on the findings
presented is concentrated on medical student debt and solutions to minimize debt’s
impact on residency selection, along with debt’s lack of association with practice location
are discussed. Second, overall PCP and rural workforce shortage solutions are explored to
provide insight in repairing this healthcare delivery problem.
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Discussion of Analysis: Specialty Choice
These study findings show that medical student debt was not associated with
students’ specialty choice across the range of debt. However, students with debt less than
$50,000 were more likely to choose primary care residencies than students with debt
greater than $165,000, suggesting that medical student debt may be influencing specialty
choice between the extreme quintiles, but not among the middle quintiles. The study
findings confirmed other studies that have found a positive association of medical student
debt with specialty choice.15,22,113,130,145,146 These other studies report that students having
lower levels of debt are more likely to pursue a primary care career and inversely
students with higher levels of debt are more likely to choose a non-primary care
specialty. This is not surprising given the 6% -7% annual increases in medical school
tuition since 2001.
These findings also contradict findings of more recent studies showing no
relationship between student debt and specialty choice.142,143,166 Perhaps the negative
findings occurred due to how debt was assessed. Hauer, et al.143 dichotomized debt as
greater than $120,000 (and also only look at medical student choice of internal medicine
and did not include the primary care specialties of family medicine and pediatrics). Kahn,
et al.142 assessed debt as a continuous variable. This study’s modeling of debt as a
continuous variable also showed no association. Phillips et al. and the Robert Graham
Center13 compared students with no debt to students with higher debt levels, i.e., $1 to
$49,999, $50,000-$999,000, and so forth, in their multivariate analysis. Their findings
showed no meaningfully significant odds ratio (or upper bound of a 95% CI) greater than
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1.2. This study’s analysis appraised debt, in contrast to Phillips et al., where debt greater
than $165,000 was compared to lower-level quintiles and an association was found.
The influence of social economic status did not significantly influence debt’s
association with specialty choice (either as a confounder or interaction effect) as
questioned by the Robert Graham Center.13 Further, unlike Colquitt et al., who found
interaction effects with debt and other predictor variables,22 no significant interaction
effects on any predictors was confirmed with this study’s data set.
One personal finance model used several common expenses and assumptions that
include educational debt, residency income, starting salary after residency, spouse’s
income, spouse’s educational debt, retirement savings, housing and household expenses,
and college savings for two children.18 The study showed that PCPs entering the
workforce with a median debt of $160,000 could repay debt and meet standard household
expenses without sacrifices; that is, a primary care career is economically viable.
However, debt greater than $200,000 18 means physicians most likely would have to give
up living in a higher-priced urban area, and/or choose loan repayment options greater
than the standard 10 year plan (up to a 25 year plan), or choose a multi-year obligation to
a federal loan forgiveness/repayment program.18,36 Non-PCPs could acquire educational
debt up to $300,000 without procuring more debt while having a 10- year repayment plan
and residing in any area.18 Another study had more dire findings for new PCPs and how
debt would alter their lifestyles.36 However, their assumptions failed to allow for family
support. Therefore, the validity of their conclusions is questionable.18 This study’s
findings suggest that higher debt-straddled students, by residency selection time, might
have an internal calculus of factors necessary to meet debt obligations, while still
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maintaining high living standards and financially planning for their future; hence, those
with lower debt have more career choices. However, further research should concentrate
on subjecting non-committed medical students to the economic details, expenses, and
assumptions of debt repayment to assess if this is influencing their specialty choice.18
Of note, to reconcile the contradictory findings regarding: (a) the ROC curve
analysis and its inability to find an optimal cut point for medical student debt to predict
primary care specialty choice, and (b) the multiple logistic regression findings that
showed medical student debt may be influencing specialty choice between the extreme
quintiles, the following must be considered: the ROC method is a sensitivity analysis
based upon a series of dichotomous results for debt in relationship to selection of
residency. The results of the logistic regression were based upon quintile assessments of
debt. Hence, the methods differed as did the results. The results from the ROC method do
not exclude meaningful and significant results that were obtained from the logistic
regression methods.
Specific Solutions Related to Medical Student Debt: Increased Pay
The discrepancy between PCPs and non-PCPs’ income is broad and this
difference influences medical students from choosing primary care.167,168 One obvious
solution is increasing PCPs’ earnings. However, secular, technological, and
interdisciplinary political trends challenge altering primary care income.168 One reason
for the income discrepancy is the volume of services physicians provide.168 Under feefor-service, income is the product of the fee for each service multiplied by the quantity of
services performed.168 Since the late 1990s, office visits to primary care doctors has risen
less rapidly than many procedures performed by non-primary care specialists.168
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Furthermore, volume growth from imaging, minor procedures, and diagnostic tests –
services not performed by PCPs – also have increased at more rapid rates.168
To increase PCPs’ earnings, the Center for Medicare and Medicaid Service’s
(CMS) Resource-Based Relative Value Scale (RBRVS), often accepted by private
insurers, underpins the fee-for-service physician payment mechanism.168 However, the
process of establishing the RBRVS is political and contentious.168 The RBRVS uses
Current Procedural Terminology (CPT) codes to price medical services. Determining
CPT’s fees entail multiplying the relative value unit (RVU) by a Medicare conversion
factor and adding a geographic adjustment.168,169 RVU determinants are work, practice
expense, and malpractice costs with the former two determinants dictating most of the
RVU.168-170 Greater value on specialized work occurs because procedural services have
been determined more “intense” (skill, effort, judgment, and stress) contrasted to primary
care’s evaluation and management services (history, physical examination, and medical
decision-making).168,169,171 Hence, the “intensity” rating, among other factors, influences
the PCP and non-PCP income disparity.168,169,171
The AMA, at Medicare’s request, formed a means for establishing and updating
RVU values.169 The AMA charged the Relative Value Scale Update Committee (RUC)
with the task of adding new CPTs every year and upgrading CPTs every five years.168,169
Thirty-one members constitute the RUC; with specialty societies naming 25 members
(and 28 casting ballots that dictate the addition and modification of CPT codes).169,172
Representation by primary care specialties is only 18% (5/28), although approximately
50% of Medicare’s patient visits are to primary care physicians.168,169 Each specialty
surveys around 30 members to advocate for and defend a purported RVU change.168
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Although RUC members are supposed to be advisory, objective, and unbiased,169
controversy occurred due to Medicare’s sustainable growth rate (SGR) formula for
physician payment and what critics call a lack of transparency in the RVU process.168,172
This formula curtails spending, whereby increases in one CPT code for a particular
specialty results in decreases for other specialties the subsequent year.168,169,172 The SGR
formula encompasses Medicare population growth, physician practice expenditures, and
gross domestic product changes.168,169,172 Because of primary care physician RUC underrepresentation and PCP services constituting 50% of overall Medicare reimbursements,
non-primary care specialties have an economic interest in overruling new or not
upgrading evaluation and management services and have an equal economic interest in
adding or upgrading procedural services.168,171,172 Further, physician earnings from
volume growth of imaging, minor procedures, and diagnostic tests is the primary factor
causing the SGR to surpass designated spending and thus inversely causes PCPs’ (and
other doctors’) economic forfeitures.168
Private insurance further exacerbates the earnings between PCPs and non-PCPs.
168

Most private insurers model their payments after the RBRVS with upward

adjustments.168,170 Studies from the early 2000s show that on average private insurers
paid evaluation and management services 104% of Medicare fees, whereas most
procedural services and imaging and diagnostic tests received from 120% to 130% of
Medicare fees, with some achieving as high as 330%.168 Consequently, private insurers’
preferential treatment of non-primary care services amplifies the gap between primary
care services.
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In view of the above, solutions to alleviating the primary care workforce
deficiencies center around RBRVS reform172 with responsibility falling on the CMS (who
in the past blindly accepted RUC recommendations often at rates greater than 95%).171,172
Increasing office visits and outpatient service codes for evaluation and management
services, without sacrificing existing codes, should occur.171 These include creating codes
encompassing all elements of services for children and adults dealing with chronic
illness, multiple-issue management, and behavioral/mental health, along with the
necessary one-on-one follow-up duties such as care coordination for patients with chronic
diseases.168,170,171 Further, codes should entail both comprehensive and limited
consultation care that provides valuation to different co-management levels and
continuing consultative support that is non-face-to-face like time spent on the telephone
and e-mail consultations.168,170,171 The new codes should be based on trustworthy data
obtained from the work intensity literature and developed by knowledgeable
professionals to accurately value them. 171 The AMA and CMS should explicitly
advocate and enforce that procedural service medicine disciplines accept parity for
evaluation and management services.171 Related solutions include placing more PCPs on
the RUC and altering the SGR system to protect PCPs .168 In essence, “Medicare (and
private payers) need to review and modify their reimbursement approaches to shift
payments from procedural and imaging services to evaluation and management
services.”168
RBRVS reforms have been slow despite the ACA and emphasis on PCMH and
ACOs. Politics heavily influences and hinders the reforms. Before 2012, PCPs held only
three RUC seats, while now they hold five seats. In 2011, the American Academy of
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Family Practice Practitioners (AAFP) petitioned the AMA to add five primary care seats
to the RUC including a geriatric physician, while removing three specialty group seats.172
Greater transparency in the RUC process also was advocated so that primary care public
interest groups could hold RUC members accountable.172 The AMA agreed to adding an
additional PCP and a geriatric physician to the RUC, while keeping all current specialties
seats.172 The transparency issue compromise involved the AAFP forcing the RUC to
record votes and publishing some of them online.172
The AMA decisions disheartened the AAFP, so their recourse was to provide
information regularly to the CMS (along with the RUC). AAFP’s first CMS submission
involved six new codes affecting PCPs and their payment mechanisms .172 These codes
addressed first contact, continuity, comprehensive, and coordination of care services.172
The CMS dismissed much of the recommendations, stating another code addressing
bundling care coordination covered their concern.172 However, the CMS did concede that
some comprehensive services provided by PCPs that dealt with discharged patients
returning to a community setting were overlooked and proposed creating a new series of
codes, the Health Care Common Procedure Coding System G-Codes, that are currently
being developed.172
Political Action Committees (PACs) also concerned primary care advocacy
groups.172 In 2011 and 2012, four medical specialty PACs gave over $1 million to
political candidates running for office.172 These medical groups comprise the American
Academy of Orthopedic Surgeons, the American College of Radiology, the American
Society of Anesthesiologists, and the American College of Emergency Physicians. 172 In
summary, complications ensue in increasing PCPs’ pay due to other medical specialties’
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political and financial interests. Contradictory objectives also face the federal
government. They need to both contribute to increasing the PCP workforce while
maintaining fiscal responsibility – hence, the government’s willingness to support some,
but not all, of AAFP’s recommendations.
Increasing PCP Pay, the ACA, Patient Centered Medical Homes and Accountable
Care Organizations
The healthcare system is in transition due to the ACA pushing for reforming
primary care, and new models of delivering care such as the PCMH and ACOs. The
PMCH’s focus is on primary care and its purpose is implementing primary care
principles of “whole-person” focus, comprehensiveness, accessibility, and coordination
using multidisciplinary teams to promote population health management”.173 ACOs
reflect different provider groups who work together to reduce costs and increase quality
of care for a designated patient group.173 PCMHs would entail practices employing PCPs,
while an ACO employs both PCPs and specialist. In both models, fee-for-service and the
inherent shortcomings discussed above still remain the underpinning of how physicians
are paid, often with hybrid models developing that integrated fee-for-service with
capitation, or pay-for-performance payment mechanisms.173,174 Because fee-for-service is
at the root of physician payment, this may further limit PCPs’ income.
Transitioning away from fee-for-service is costly and not without existing or
potential barriers.175 First, established fee-for-service administrative infrastructure costs
billions, and change entails a financial and resource intensive sacrifice. Second, ACOs
and PCMHs require a resource transfer from specialties and hospitals to primary care.
Specialists, who benefit the most from fee-for-service and who often hold community
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power, may resist change to protect their finances. Third, many healthcare administrators
associate fee-for-service with productivity. Accordingly, eliminating volume-based
incentives leads to physician lethargy and unproductiveness. Similarly, PCPs may think
that fee-for-service provides motivation to see more patients and to improve access to
care.175
Further, capitation payment models, whether outright or part of a hybrid
capitation/fee-for-service model, have possible limitations. In the past, physicians have
resisted capitation; PCPs burdened with sicker populations lose financially and often
“pass the buck” to specialists.167 PCPs have felt burned due to capitation and managed
care.175 Appropriate, robust, and scientifically-validated risk adjustments for different
patient panels, each having varied levels of health status, must be considered.167,174,175
This is the most important factor in decisions to accept capitation.175 Likewise, because
ACOs retain primary care physicians and specialists, the organization has discretion in
determining how “shared savings” payments, like capitation or pay-for-performance, are
directed.173 Politics might ensue between PCPs and specialists, and PCPs may not get
their just rewards.173 In effect, the ACO must be “PCP friendly” to reward PCPs
financially. Suggestions for making ACOs “PCP friendly” include paying PCPs based on
their panel size, patients’ health status, and “providing bonuses for achieving quality
metrics, enhanced access, reductions in expected hospital use, and patient experience.”173
Regarding quality metrics, a longstanding issue is performance measures in many areas
of interest that are simply not available.167
One promising model that may increase PCPs’ salary is the Rhode Island Chronic
Care Sustainability Initiative (CSI).176,177 This approach’s underpinnings is to estimate
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Rhode Island’s annual total medical expenses, then have the state’s insurance
commissioner force commercial insurers to increase primary care-related payments at the
expense of specialty care losing money.177 The approach tries to rectify Medicare’s
RBRVS valuation process and to circumvent the usual contractual negotiations between
commercial health plans and providers, so that the services PCPs perform are no longer
devalued and high-quality primary care is emphasized.177
According to John Morse, Senior Fellow in Health Affairs at the University of
Louisville, this and other similar models attempt to eliminate avoidable healthcare cost
“upstream” at the primary care level, which is less expensive than providing care
"downstream" via specialist.178 The objective is for patients with complex chronic
diseases to get additional personnel to help guide them in managing their conditions. By
moving financial resources away from specialty care to primary care, it is hoped that
many patients will not need specialized care. This method of healthcare delivery is
thought to be more costly to payers in the short-term, but in the long-term will reduce
costs.178
The CSI, launched in 2008, is led by the Rhode Island Office of the Health
Insurance Commissioner who engages payers, providers, purchasers, and other
stakeholders to work together in a consensus-oriented style.176,177 The goal is to
implement PCMHs across the state to more effectively care for people with chronic
conditions.176 Currently all commercial health plans and all plans with Medicaid contracts
are mandated to participate.176 Further, the number of participating practices are growing
from an initial five primary care practices in 2008 to 36 practices as of November,
2013.176 Approximately 25% (250,000) of Rhode Islanders are served by 297 physicians
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in this program, with the goal of expanding the CSI to serve over 500,000 patients by
adding 20 practices per year until 2017.176
Initially, a council representing the Office of the Health Insurance Commissioner
and pertinent stakeholders put forth several standards.177 First, each participating insurer
was to allocate a proportion of medical expenses to primary care. Starting January 1,
2010, the insurers increased primary care expenditures by six percent, and thereafter
started to increase by one percentage point the annual amount of expenses to primary care
until it reached 11% of commercial insurers’ medical expenses. Second, insurers were to
take this increase in primary care expenses and designate it to PCMHs. Third, a
proportion of the financial increase allocated for expenses was to go to physician
practices for the adoption of electronic health records. The final standard merely required
insurers’ participation in the discussion over delivery system payment reform. This
included insurers providing non-competitive information about basic payment
arrangements in areas of contractual performance incentives. The council acknowledged
the need for increasing primary care payments, and that increasing fee-for-service
payments would not be adequate. The council researched primary care financial models
in the literature and what others have done “including pay-for-performance incentives,
case management fees, and carefully conceived risk-sharing mechanisms.”177 However,
no specific mandates were implemented to raise PCPs’ salaries.177
The CSI’s impact on improving PCPs’ salary is unclear. Rhode Island’s two
dominant commercial insurers have not made increasing primary care salaries a top
priority.177 Blue Cross Blue Shield of Rhode Island designates 50% of total funding to the
PCMH where they have a “specific view of the medical home as focused on members
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with complex medical needs and substantial annual medical costs.”177 It is noted that
Blue Cross Blue Shield sees the increased funding going to hiring more staff for the
PCMHs including case managers in physicians’ offices.177 Blue Cross Blue Shield also is
designating 15% of funding to enhance electronic health records.177 Only a small portion
of Blue Cross Blue Shield’s funding goes directly to primary care reimbursement,
although it is believed that Blue Cross Blue Shield’s implementation of pay-forperformance financial models will eventually increase physicians’ salary.177
UnitedHealthcare’s focus is also on the PCMH and improving the quality of
health for patients. However, compared with Blue Cross Blue Shield, more money will
go to primary care providers.177 Approximately 25% of reallocating medical expenses to
primary care will go to pay-for-performance programs which should benefit PCPs in the
long term, while another 25% will be dedicated to fee schedule increases where United’s
primary care physician fees trail the market compared with neighboring states.177
In terms of paying PCPs more, the council emphasized payment reform over fee
increases.177 PCPs’ salaries are expected to increase due to improved quality and the
additional money allocated as result of the CSI. However, the council clearly believes
that “funds must be used for improved capacity to provide primary care to patients, not
simply higher payments for continuing to deliver the status quo.”177
Ultimately, in order for medical students to choose primary care, the PCMHs and
ACOs payment strategies must more align PCPs’ compensation with non-PCPs’
compensation. However, since these models are in flux, not thoroughly vetted, or wellestablished, current medical students’ residency choice, in terms of finances, can only
consider fee-for-services payments. Thus, as the ACA further increases the need for more
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PCPs, the new healthcare delivery models offer no proven financial incentive to choose
primary care. Even ACA’s legislation to provide small bonus payments for bolstering
primary care is insufficient in achieving necessary long-term parity between primary care
and specialty fields.179
Specific Solutions Related to Medical Student Debt: Make Medical School Cost
Equitable
The Strategic Alternative for Funding Education (SAFE) is one innovative
solution for dealing with medical student debt.38 The following summarizes the key
points of SAFE.38 SAFE proponents advocate for the waiving of medical students’,
residents’, and fellows’ tuition and fees until after medical training. After
residency/fellowship, the new physician pays their medical school a percentage of their
gross yearly income over ten years as reimbursement for tuition costs. As a
reimbursement for tuition costs, SAFE advocates estimate, based on 2008 AAMC
physician salary surveys, that private medical school graduates should pay 10% of their
yearly salary, while students from public schools should pay about 5%. Accordingly, on
average, private medical school graduates will pay $250,000 ($175,000 initial debt and
$75,000 amortized over 10 years equaling a 7.5% interest rate); public school graduates
will pay $125,000 ($93,000 initial debt and $32,000 amortized equaling a 6.25% interest
rate). These rates and Stafford loan rates are competitive with each other.38
Regarding the student (soon-to-be physician), physicians practicing in specialties
that are more profitable would return more money to their medical school than physicians
in primary care, public health professions, or performing charity work.38 Ideally, the
amount tendered need not dramatically alter the physician’s living standards. Further,
medical students’ professional aspirations would dictate specialty choice, not debt.
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Moreover, students would not experience debt-related stress. One potential drawback is
medical schools guiding their students into lucrative specialty residencies.38
Nationally, levels of parental income of most medical students (75%) is above the
fourth quintile, while less than 6% of students come from families in the lowest
quintile.111 Further, parental educational level is greater for medical students, e.g.,
approximately half of fathers and one-third of mothers hold graduate degrees.112 ULSOM
students underscore on this trend, as only 3% of U of L 2001-2010 graduates come from
Hollingshead SES scale’s two lowest categories. Experts note that more “privileged”
students chose specialties over primary care to maintain prior living arrangements, while
lower SES students chose primary care.13 These inter-related trends reflect a quandary
concerning the PCP shortage. Under SAFE, the physician workforce potentially would
expand and diversify, as lower SES and minority students would not have the
intimidating factor of medical student debt preventing them from pursuing a medical
degree.38 Further, the federal government also could aid the physician and allow the
physicians’ medical school remuneration to be tax deductible.38
Issues facing medical school include the SAFE program’s launching.38 The
federal government could supply early funding by offering medical schools low-interest
loans. Partial funding from financial aid and scholarships already in use could also help
fund the early years. Self-perpetuating return of investment would occur seven years after
the SAFE’s first class starts, i.e., seven years for the students to matriculate through
medical school and residency. Students participating in longer residencies would start
paying back 8-12 years after starting medical school.38
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The medical school benefits from the SAFE program by having certitude over
how much money it receives annually.38 Further, tuition increases are eliminated because,
when the physician salary increases, the amount paid back to the medical school
increases, and any decision made to shorten undergraduate medical education would
cause no immediate economic impact.38
Other educational strategies to reduce student debt are found in sections, “Train
More: Shorten the Duration of Medical Training” (page 162); “Shortening Undergraduate
Medical Education: The Positive” (page 165); “Shortening Graduate Medical Education
(Family Medicine): The Positive” (page 169); and “Train More: Summary” (page 171)
found later in this chapter.
Discussion of Analysis: Practice Location
This study’s findings found no relationship with student debt on choosing a rural
practice location. This confirms the 2000 study of Pathman, et al., which also found no
relationship between debt and rural practice location.147 The findings contradict the
Robert Graham Center study which found a modest association with debt and rural
practice (higher debt led to relocating in a rural practice).13 The final model also did not
find significant associations with the variables that represented the affinity model,
although the odds ratios for rural upbringing and rural medical school training were large.
The lack of significant results possibly is due to the smaller sample size and low power in
the testing data set, as rural practice location has been consistently shown to be associated
with both rural upbringing55,56,103,14,81,106 and rural medical school training.9,104,109,110
These findings’ implications, along with the fact that only six U of L medical
students from 2001 to 2010 were NHSC participants and studies showing that scholarship
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and loan repayment program participant retention rates are either ineffective139 or
debatable in terms of their success,131 suggest that the NHSC and other debt-relief
programs are possibly not the most optimal use of public financial resources. Further,
financial incentives, as a whole, may not successfully entice physicians into rural areas.
As mentioned prior, one of Kentucky’s scholarship and loan repayment program ended in
2003. Its replacement was the Established Practice Grant Program that provided financial
startup and maintenance aid (up to seven years) for PCPs willing to work in underserved
counties. This program, like its predecessor, ended last year due to lack of interest.
Given the literature’s findings regarding the affinity model’s influence on
physicians practicing in rural HPSAs, resource allocation needs to consider rural
upbringing and rural medical school training.10 Medical pipeline programs that encourage
networking among high schools, undergraduate colleges, and medical schools facilitate a
link of rural adolescent students maturing and matriculating through medical school and
practicing in rural areas.180 In effect, recruiting and nurturing rural youth leads to rural
retention of PCPs.181 Correspondingly, medical school rural health track programs that
offer medical students experience in living and practicing in a rural location have also
shown success in generating rural physicians.20 (For a more comprehensive discussion of
medical pipeline programs and medical school rural health track programs see sections,
“Train More: “Pipeline” Medical Educational Programs” (p.160), and “Undergraduate
Medical Education Regional Rural Health Track “Pipeline” Programs” (p. 162) found
later in this chapter.) Essentially, governmental monetary resources should include
programs that complement the affinity model.
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Overall Solutions to the Primary Care Physician and HPSA Workforce Shortage
Primary care workforce shortage solutions have been categorized with three
approaches: find someone else, train more, or waste less.182 Solutions to the primary care
workforce shortage are theoretically practical, yet some advocated solutions conflict as
stakeholders dissent on how to assess and meet workforce needs.183 The medical fields
promote increasing the number of PCPs, while others posit the problem not as a
“physician shortage”, but as a “demand-capacity” mismatch.184 Inherent within the
demand capacity argument is that primary care could boost capacity to meet patient
demand if clinical responsibilities are reallocated, with the help of modern technology, to
non-physicians workers and to patients themselves.184 However, access to care issues are
not restricted to medicine; nursing and physician assistant services also experience
workforce shortages.181 For example, to meet the population’s healthcare needs,
Kentucky in 2012 needed a 30% increase in the number of practicing physician
assistants, a 5% increase in nurse practitioners (NPs), and a 12% increase in registered
nurses across the state.10,181
Find Someone Else: Nurse Practitioners
The nursing profession argues it offers the greatest potential in correcting primary
care workforce shortages (and, poignantly, is the most adversarial to the medical
profession in challenging physicians’ status as primary care providers). Nursing and
healthcare researchers note the likelihood of PCPs meeting the US primary care
healthcare demands as dubious,184-186 and many PCP promotion policies, i.e., increasing
class sizes, medical schools, and primary care residencies, will take years before being
influential.187,188 Nurse practitioners (NPs), however, are an alternative to addressing
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much of the shortfall.185 Since the mid-1960s, NPs have supplied primary care, often in
HPSAs or to diverse populations.185 The NP workforce has grown steadily and currently
constitutes roughly 20% of all primary care providers,185 with 89% of NPs trained with a
primary care focus.189 About 65% of NPs work in ambulatory or primary care, and from
2008 to 2025, the profession is predicted to increase 130% by adding 6,000 to 7,000
workers annually until it achieves 198,000 persons in the field.185,190 In addition, NPs are
increasing more rapidly than other primary care professions.189 Eighteen percent of NPs
practice in rural communities, which is almost double the rate for PCPs.189 States with
large rural populations and favorable regulatory environments have higher rates of rural
NPs. Vermont, South Dakota, Wyoming, Montana, and Maine have rates of NPs greater
than or equal to 40%.189 Texas, in comparison, has both considerable areas of rural
populations and an unfavorable regulatory environment; hence, only 13% of NPs in
Texas work in areas of less than 25,000 residents.189
The American Association of Nurse Practitioners (AANP)189 posits that NPs are
qualified to perform primary care duties including being the first point of service for
patients with undifferentiated conditions, ongoing management of acute and chronic
conditions, health promotion, disease prevention, and care coordination. Their skills
include requisitioning, performing, and interpreting diagnostic and laboratory tests;
writing prescriptions and prescribing non-pharmacologic therapies; and teaching and
counseling. NPs practice independently and collaboratively with other healthcare
providers to manage patient care.189
Two separate literature reviews published in 2002 and 2011 found no differences
between nurse practitioners in collaboration with physicians, than with physicians alone
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on health conditions185,191,192 and outcomes including mortality, patient satisfaction, and
physical, emotional, and social functioning.193 NPs had lengthier consultations, made
more inquiries than physicians, and generally did better on screening, assessment, and
counseling services.189,191 The number of prescriptions, return consultations, and referrals
were similar as well.191 NPs also had higher patient satisfaction than PCPs in
communicating about self-management of chronic conditions.185,191
NPs’ care of patients is at a minimum equal to PCPs in certain areas of medical
service.194 Furthermore, NPs are more cost-effective than PCPs. A simplistic explanation
is that on average NPs average salary is 57% to that of PCPs [$92,000 (in 2008) versus
$162,500].194 A more in-depth explanation indicates that Medicaid, Medicare, and private
insurers have compensation discrepancies between NPs and physicians.185,194 Medicaid
pays NPs 75%-100% of physicians’ compensation for their services while Medicare pays
85%.185 Many studies demonstrate that physicians’ cost of services is greater than NPs’
costs for the same services.194-196 The bottom line is NPs decrease medical care
spending.194 Interestingly, the facts presented here come from a medical economist who
lauds the cost effectiveness of NPs,194 and also from a nursing faculty researcher and the
Institute of Medicine (IOM) that argue for pay reform and equal compensation185,187
which, if granted, would hinder the cost-effectiveness of NP patient care services.
Obstacles Facing Nurse Practitioners as a Solution to Primary Care Shortage
Obstacles facing NPs as being a primary care provider solution are numerous.
One pertinent policy obstacle is scope of practice regulations (SOPs).184,185,189,194,197 SOPs
designate NPs’ (and other professions’) roles and duties dictating “what work can be
performed by whom.”184 They dictate the NPs’ autonomy and authority to deliver
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primary care to patients, to write prescriptions, and order tests, their compensation for
services, and to be primary care providers of record.185,197 The AMA and other medical
societies are antagonistic to NPs working autonomously without a PCP’s supervision.
They cite a physician’s in-depth and more extensive education, i.e., four years of medical
school and three years of residency, judged against an NP’s training of four years of
nursing school and two years of graduate school to justify their opposition.189 However,
the medical profession possibly is just protecting its turf,184 status, and compensation.
NPs receive uniform training and must take a national certification examination.
However, state regulations of SOPs vary and a variety of state agencies including boards
of medicine and/or boards of nursing and pharmacy dictate the constitution of SOPs.
States whose SOPs are regulated only by boards of nursing, in general, provide less
constricting SOPs and allow NPs to practice to the full extent of their training without
physician supervision.185,197 Conversely, states sharing SOPs with other professions often
limit NPs’ autonomy and compromise NPs roles and duties by mandating collaboration
with or supervision by a doctor.185,197 Eighteen states have NP SOPs requiring no
physician involvement needed to diagnose and treat patients or prescribe medications;
eight states allow NPs to diagnose and treat patients autonomously, however, physician
involvement is needed for prescribing; and 24 states require physician involvement in
diagnosis, treatment, and prescribing (Figure 6).187,198 Kentucky’s SOPs distinguish NPs
as primary care providers and allow them to diagnose and treat patients without physician
involvement, however, physician supervision or a collaborative agreement is necessary
for NPs to prescribe drugs.199
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Figure 6. Nurse Practitioner Scope-of-Practice Authority, 2012. Source: Linda J.
Pearson, The 2012 Pearson Report, American Journal for Nurse Practitioners as
republished in A. Cassidy, 2013 Health policy brief: Nurse Practitioners and Primary
Care, Health Affairs.
Restrictive SOPs have negative implications. The state-to-state variety in SOPs
alter the production and utilization of the NP workforce,185 and can accentuate the
misdistribution of primary care providers.197 Nurse practitioner students enroll in colleges
from states that encourage NPs’ autonomy and use of their range of services at higher
rates,185 and studies have shown practicing NPs are more apt to move to NP SOP-friendly
states diminishing the workforce in certain areas.197 One study showed that from 1998 to
2010 the quantity of NPs grew most in states with the least restrictive SOPs and the odds
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of having a NP as a primary care provider were 2.5 times greater in least restrictive
states.200 Further, most states with SOPs supportive of NPs have vast, sparsely inhabited
rural areas where PCP access is limited.183
SOPs intertwined with payment regulations for NP care have conflicting
influences on overall healthcare cost with a medical practice’s profits. Medicare’s
“incident to billing” permits practices to charge for services carried out by others,
including NPs.185 Restrictive SOPs, where NPs must be supervised or collaborate with
PCPs, foster medical practices use of “incident to bill” to charge physician rates over
lower NP rates for service, benefiting the practice, but increasing overall medical cost.
The “incident to bill” practice creates financial incentives to hire and retain NPs, but not
as independent care providers. This may discourage NPs from working in states with
restrictive SOPs.185,197 Further, physicians responsible for supervising or collaborating
with NPs often have higher malpractice insurance. This leads to not hiring NPs.197 To
rectify the issues caused by the variety of state NP SOPs, the National Council of State
Boards of Nursing called for uniform NP SOPs nationally that permit NPs to practice to
the full extent of their training in order to meet the primary care workforce shortage.201
Another obstacle impairing NPs as a primary care solution relates to professional
identity and status.185 According to the AANP, the medical profession’s use of pejorative
terms to describe NPs marginalizes the expertise of the NP profession and the
profession’s ability to perform independently.185 Labels including “mid-level providers,”
“physician extenders,” and “non-physician providers” delude the perception of NPs’
competencies, implying they are sub-standard to certain PCP services that NPs are
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actually capable of providing.185 These derogatory labels influence both patient and
policy-makers’ perceptions of NPs’ capabilities.185
Finally, HPSA ramifications exist on the degree that NPs “measure up” to
physicians.202 Accordingly, the ACA mandated the creation of an index to identify
HPSAs. NP and physician advocates argued their role should be 0.75 FTE of PCPs to
account for their influence to community-based primary care. Controversy arose,
however, as deeming them 0.75 FTE would sometimes elevate community supply above
the HPSA threshold, causing a loss of designation status and federal monies.
Nurse Practitioners and the ACA
Opportunities for NPs to be a primary care workforce solution are emerging
through the ACA and other recent healthcare systems innovations. The ACA, with its
emphasis on prevention, chronic care management, and cost effective quality care, makes
NPs’ functions more pertinent, along with providing NPs prospects for leadership
roles.185 The ACA appropriated an annual budget of $50 million until 2014 for piloting
Nurse Managed Health Clinics (NMHC). NMHCs allow NPs opportunities to lead health
centers that serve underserved and vulnerable populations by providing primary care
using nursing principles such as patient-centered care.185,187,197 PCMHs allowing NPs to
fulfill their potential are another primary care workforce solution. PCMHs mesh the
vision of creating infrastructures to improve coordination and communication when
delivering primary care with the idea of patient-centeredness.185 Modern implementation
of PCMHs occurred to address the poor quality and high cost of chronic disease care.185
Initial PCMH legislation initiated by the CMS in 2006 mandated that only physicians
could lead PCMHs. However, the National Committee for Quality Assurance, which now
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defines and designates practices as PCMHs, changed their stance in 2008 to allow NPs or
other “clinicians” to lead PCMHs.185 Nonetheless, many physician professional
organizations refuse to acknowledge NPs as PCMH leaders.185
Nurse Practitioners, SOPs, and Retail Clinics
SOPs may also limit NPs’ work in retail clinics.203 Retail clinics, found in retail
settings such as pharmacies, grocery stores, and big chain retailers, provide diagnosis and
treatment for easily identified and remedied medical conditions.204 Retail clinics’ services
are limited usually to 10 simple preventive care and acute conditions that include upper
respiratory and urinary tract infections, bronchitis, pharyngitis, sinusitis, otitis media and
otitis externa, conjunctivitis, immunizations, screening laboratory tests, and blood
pressure checks.204 Retail clinics provide affordability, convenience and ease-of-use as
they require no appointment and usually are open after hours, weekends, and holidays.205
Retail clinics’ convenience may discourage emergency department usage.206 Currently 47
states operate 1,400 retail clinics, with 5,000 more projected by 2015.203 A study looking
at 2009 data noted retail clinics constitute a fraction of outpatient visits – approximately 6
million visits (1%) compared to 117 million visits to emergency departments and 577
million to physician offices.205 However, by the end of 2014, retail clinic visits could
account for 10% of all outpatient primary care visits.203 NPs are the most commonly used
providers in retail clinics, although physician assistants and pharmacists (see below for a
discussion of pharmacists in retail clinics) might also provide care.204
Some physician groups oppose retail clinics, believing they disrupt continuity of
care,207 amplify over-prescription of antibiotics,204 and so jeopardize patients’ welfare
and quality of care.204 Three arguments claim retail clinics escalate costs.203 First, patients
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may receive a clinic service and then receive the same service by their PCP. Second, if
the clinic’s quality of care is lower, patients may be hospitalized or access care in an
emergency room. Finally, conflicts of interest might occur, as retail clinics both prescribe
and fill prescriptions.
Nonetheless, studies have shown positive outcomes for retail clinics. One study
compared the outcomes of three acute illnesses, i.e., otitis media, pharyngitis, and urinary
tract infection, among retail clinics (most of which were pharmacies or owned by
pharmacies), physician offices, and emergency departments.208 The study found no
quality-of-care differences between the retail clinics and the physician offices, and found
that retail clinics had superior quality of care than emergency departments. Further, retail
clinics’ cost-of-care were 30% lower than physician offices and 80% lower than
emergency departments.208,209 Another multivariate study compared the risk of two week
early return visits for adult patients using retail clinics, regular office care, and an acute
care clinic. The return rate among the three primary care outlets did not differ and the
authors concluded retail clinics increased access without boosting early return visits.210
Another pediatric patient study comparing return visits of otitis media patients between a
retail nurse practitioner clinic and a standard medical office found return visits doubled
for those in the standard medical office (21% versus 11%, p<0.001).211
Retail clinics are influenced by NPs’ scope of practice regulations. Because NPs
provide the most services at retail clinics, state regulations affect clinic operations. One
study showed retail clinics had lower costs than non-retail healthcare settings per average
primary care related episode.203 The study also found that retail clinic cost-per-patient
episode was lower when NPs could practice independent of a physician, although NPs
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having prescribing privileges resulted in slightly higher cost compared to not having this
privilege.203 If SOPs hinder NPs in retail clinics, then they may not be able to meet
patient needs causing patients to seek treatment in less cost-effective settings. Further,
regulations mandating that retail clinics need physician supervision over NPs increase
cost. With the usage of retail clinics increasing, the 2014 national cost savings from retail
clinics could be $1.8 billion,203,212 and with all NPs practicing independently, an
additional $810 million savings is projected to occur. 203 According to this study,
permitting NPs to practice unimpeded in retail clinics would increase the efficiency of the
healthcare system and would not lower the quality of care.203
Kentucky’s retail clinics are primarily located in the central and western parts of
the state and in urban areas.10 Most of eastern Kentucky lack these clinics, which is
where most of the current PCP needs exist.10 To expand retail clinics, it is suggested that
incentives be used, such as tax breaks, Medicare reimbursements for retail clinic services,
and the encouragement of private sector partnerships to encourage the private sector
expansion of retail clinics into rural areas with the highest PCP needs.10
Find Someone Else: Physician Assistants
Physician assistants (PAs) afford another solution to increase the primary care
workforce. PAs are certified and licensed healthcare professionals prepared to work
under medical supervision.213 They perform a variety of medical services usually in
collaboration with or under a physician’s direction, including physical examinations,
diagnosing and treating sicknesses, ordering and interpreting tests, aiding in surgery,
writing prescriptions, and delivering patient education, health promotion and preventive
healthcare.213,214 Like NPs, PAs’ emergence sprung in the late 1960s to fill physician
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shortages, specialty maldistributions as physicians shifted to specialty practices186, and
geographical maldistributions.215 After the Korean War, the PA profession took returning
Vietnam veteran medics and trained them to be PAs with the hopes they would play
important roles in primary care.186,215,216 PAs’ influence on unmet healthcare needs was
meaningful, although diminished by there being fewer than 20,000 actively practicing
PAs until the 1990s.216 A “primary care”-focused healthcare system that became vogue in
the 1990s called for the PA profession to increase its numbers.216 Currently there are
86,700 PAs practicing in the US.217 Coinciding with their physician directors/
collaborators, 33% of PAs worked in primary care (with much of their other specialty
practice patterns similar to those of physicians) and account for roughly 10% of the US
primary care workforce.186 Geographically, PAs are less likely to work in rural settings
than urban settings; usually the larger the Metropolitan area, the greater the PA
concentration exists.218 However, at least 9% of PAs work in rural practices with the vast
majority of PA rural practices being primary care.218
Several pertinent characteristics enhance PAs as being a healthcare workforce
solution. First, PAs are flexible and adaptable.186,213 All PAs get training in primary care
and other specialties, so even though they may practice in one specialty, they can easily
transition to another.186,213 Almost half have reported practicing in primary care during
their careers and report working in two or three specialties over their work lives.186
Further, PAs train in a broad range of clinical settings;213 their adaptability allows them to
locate to rural HPSAs213 and practice somewhat autonomously using telemedicine or
other technology.213,216 PAs’ nimbleness allows them to easily address specialty and
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geographic maldistributions facing the US,186,213,216 particularly if state SOPs and other
regulations are favorable.186
PAs’ educational programs are brief and on average take two years, with one year
of training being in a clinical setting.186,213 Programs vet students based on having patient
care skills and usually four years of experience,219 along with knowledge in the basic and
behavioral sciences.213 PAs’ postgraduate residency programs are non-compulsory and
most last only 12 months.186 The brevity of PAs’ education allows trainees to enter the
workforce enabling a more immediate solution to the primary care workforce dilemma.
Once trained, according to one literature review,218 PAs can perform 85% to 90%
of services conventionally provided by PCPs, and on average, complete 61 outpatient
visits per week, while physicians complete 74 visits. The PA/physician FTE ratio was
0.83. Further, single practice physicians who employ PAs were compared with those who
did not; physicians employing PAs augmented their average quantity of weekly patient
visits (127 versus 116), reduced work week hours (47 versus 49), and boosted net income
($220,000 versus $186,900), despite lower office visit fees. Other studies have shown
PAs as cost beneficial. A multivariate study of 12,700 medical office visits with patients
having acute medical disorders that compared PAs and physicians showed no statistical
difference between PAs and physicians in use of laboratory and imaging costs, and PAs’
episodic costs for every condition was less, indicating PAs delivered care for less,
possibly due to their lower salaries.218,220,219
Another literature review evidenced that PAs’ quality of care is comparable to
physicians’ quality of care for patients with similar conditions, and PAs also provide high
levels of patient satisfaction.219 Further, PAs have similar or less risk than physicians in
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being liable for malpractice according to actuarial studies.218,219 Patients’ acceptance of
PAs is high,219 especially when it alleviates time delays in seeing a PCP,215,221 when
patients had prior exposure to PAs,221 or when patients had uncomplicated health
ailments.215
Obstacles Facing Physician Assistants as a Solution to Primary Care Shortage
Three obstacles will impact PAs’ capacities to influence the healthcare workforce
shortage.186 First, interest in the PA profession and PA training applicant pool since 2007
has risen annually between 11% and 20%. However, the increase from 2012 to 2013 was
only 6% (n=19,786), suggesting that the growth is declining. Coinciding, an additional 65
PA educational programs are expected to seek accreditation by 2016, bringing the
number of PA programs to 238. Hence, quality PA aspirants must continue to increase
proportionally as the overall volume of PA programs increases.186
HRSA introduced one solution to the falling interest in PA careers and the
primary care workforce shortage as a whole.222 The Primary Care Training and
Enhancement (PCTE) Title VII program awarded funding for the educational enrichment
of PAs among other primary care providers. In 2012, the Physician Assistant Training in
Primary Care Program, a funding program branch within the PCTE, offered PA
educational institutions increased grant scoring for colleges rewarding veterans with
military healthcare training and experience.222 Schools accommodating the unique needs
of veterans, i.e., career counseling, separation planning, careers that transition between
military and civilian employment, and provide educational credit for military knowledge
and experience, are most suitable to receive grant funding.222 Of course, PA education
programs not receiving funding also should market to the 50,000 military medical
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personnel discharged between 2006 and 2010 to help alleviate the primary care
workforce shortage.222
Second, PA educational programs face shortages of faculty, clinical preceptors,
and clinical training sites. With the demand for PAs’ increasing salaries, many PA faculty
chose to go back to clinical practice. In 2010 and 2011, 7% of PA faculty returned to
become clinicians. Further, the average age of PA faculty is 50 years with half over the
age of 50; shortages will be amplified due to faculty reaching retirement age.186 The
Physician Assistant Educational Association has initiated several mechanisms to increase
faculty recruitment and retention, including providing financial incentives and
recognitions programs.186
Third, state legislators, regulators, and health workforce planners’ allowance of
physicians flexibility in delegating PAs’ responsibilities must be addressed.186 Inherently,
PAs are less antagonistic toward achieving autonomy from physicians than their NP
counterparts which makes them appealing to medicine.213,216 According to the American
Academy of Physician Assistants,223each PA’s scope of practice is based on education
and experience, facility policy, state law, and physician delegation. Of the four
determinants of PAs’ SOPs, the latter two are most pertinent. Starting in the early 1970s,
PA laws allowed supervising physicians to delegate responsibilities based on the PA’s
capabilities. The “delegatory” laws changed, however, to become more regulatory as
state legislators and licensing boards created checklists of services that PAs could
perform. In the mid-1990s, for most states these checklists regulations began to reverse
back to delegatory SOPs; currently, in most states, the PAs’ SOP is determined by the
delegatory decision made by the supervising physician.223 Nonetheless, physicians having
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more PA delegatory power could still help increase efficiency in the healthcare
workforce.186 In Kentucky, for example, the 2013 passage of House Bill 104 eliminated
the constraint that PAs must have a physician on site to perform their functions; in effect,
physicians will only have to be available by phone.10 Similar discussions are going on
across the United States.10
Find Someone Else: Pharmacists
Pharmacists’ contributions to alleviating the primary care workforce shortage
could be important. Pharmacists’ training includes more than dispensing prescriptions
and offering medication counseling. Their knowledge of pharmacology,
pharmacokinetics, pharmaceutics, and pharmaco-economics give them greater knowledge
than physicians in the area of medication management services.224 This knowledge is
vital for the US healthcare system and the battle to treat the rising aged population (and
others), many with chronic diseases and multiple comorbidities who take five or more
pharmaceuticals monthly.225 Pharmacists’ ability to manage patients’ complex diseases
and their treatment regimens can help fill the gap that is occurring as primary care
services rise due to increased outpatient surgeries, briefer hospital durations, and
decreased recuperation time.225
Pharmacists, since 2004, can earn a PhD degree and have certain training
commonalities with NPs and PAs.209,225 Besides pharmacology, pharmacists’ training
includes obtaining medical histories, completing health screening and prevention
assessments, executing and interpreting diagnostic and laboratory tests, instructing on
health and nutrition, screening and referring patients to specialists and other healthcare
providers, and empowering patients to be in control of their healthcare.225 Training
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emphasis is also placed on fostering health improvement and wellness and disease
prevention with other members of an inter-professional team of healthcare providers.225
Although pharmacists, NPs, and PAs have overlapping qualifications, pharmacists’
training emphasizes therapeutics more than NPs’ and PAs’ training which emphasizes
diagnostic skills. These diverging emphases allow the professions to complement each
other for a team-oriented approach to patient care as presented in a PCMH.225
Is There Is a Sufficient Supply of Pharmacists?
Two academic pharmacist experts presented conflicting views regarding the
supply and demand of pharmacists.209,226 One expert noted since 2008 studies have
shown a sufficient supply or even an oversupply of pharmacists in the next 10 years.
Further, longitudinal studies have shown many pharmacists continue working after
retirement age. Accordingly, having sufficient membership capacity can allow
pharmacists to perform new functions, along with fulfilling their traditional medication
management responsibilities.209 However, the Pharmacy Workforce Commission stated
that pharmacists’ demand will go unchanged, and the demand scenario and workforce
projection is based on pharmacists fulfilling traditional dispensary roles, along with
increased time spent on counseling and educating patients which would be offset by
greater use of technology and pharmacy technicians. 226 Consequently, the Workforce
Commission’s projection of a sufficient workforce does not account for pharmacists’
involvement in non-dispensing roles.226
Pharmacists and Retail Clinics
Pharmacists’ roles in easing primary care workforce shortages may take two
avenues. The primary care-related training that pharmacists receive qualifies them to
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provide these clinical services at retail clinics such as community-based pharmacies.209
Community pharmacies and pharmacists can provide diagnostic, screening, and
interpretation of these tests.209,227 Examples include testing for HIV, pregnancy,
cholesterol, as well as assessments of pre-diabetes and hypertension. Once conducted, the
pharmacists can provide education or referrals.206,209,227 Pharmacists offer the provision of
preventive health and wellness services such as diabetes prevention and management,
childhood asthma education, and obesity education.209
Pertinent to pharmacists’ primary care skills is that 90% of the US population
lives within 5 miles of a retail pharmacy.209,228 Pharmacists have successfully provided
immunizations and vaccines at times more convenient than in traditional settings.209,229
One study showed that 30% of immunizations (out of 6,250,000 annual inoculations)
from Walgreens ensued during evenings, weekends, or federal holidays,209,229 and over 1
million immunizations occurred during typical lunch hours.229 The study just mentioned,
and the Mehotra, et al., study mentioned above under “NPs and Retail Clinics,” which
included some pharmacists as primary care providers, demonstrate that pharmacists are
qualified to meet many primary care needs facing the US.
Obstacles Facing Pharmacists in Retail Clinics
SOPs, like NPs and PAs, regulate pharmacists. In 45 states, pharmacists and
physicians are regulated to cooperate in a collaborative drug therapy management
(CDTM). CDTM entails physicians and pharmacists combining their expertise for
optimal outcomes through proper medication use and enhanced patient care services.34 In
five states, pharmacists have some degree of latitude to prescribe medicine. Pharmacists’
CDTM functions generally include: (a) initiating, modifying, and monitoring drug
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therapy; (b) ordering and performing laboratory tests; (c) evaluating patients’ therapeutic
reaction; (d) providing medication education and counseling; (e) administering
medications.225 However, the scope of CDTM varies among states and many do not
utilize pharmacists’ capabilities fully.230 For example, 49 states give pharmacists
vaccination privileges; however, states deny the use of other proficiencies.225,230
Pharmacists and Team-Based Care
Pharmacists’ roles may incorporate being a part of community-based
interdisciplinary health teams, medical homes, and ACOs.209,224,226 Pharmacists’ teambased roles center on quality improvement and providing complementary skills to team
members in order to improve physician productivity.226 Physicians often have limited
time to effectively address medication with patients.226 One study notes physicians
average 49 seconds discussing new medications with patients.226 Further, many patient
medication histories are erroneous. Hence, patients become susceptible to unsuitable or
harmful medication intake.226 Pharmacists, as care team partners, can collaborate with
physicians on patient medication management and develop long-term relationships with
patients and their relatives. These personal bonds permit pharmacists to “focus on
patient-specific prescribing options, actual medication use at home, pharmacotherapy
management and monitoring, and follow-up on the achievement of desired medication
outcomes.”226 Pharmacists’ interactions with the unhealthiest patients can reduce the
patient’s and society’s overall healthcare costs.226 One literature review noted several
quality and cost-based measures improving when pharmacists provide medication
management services (MMS) in ACOs and integrated care teams.226 One study that
examined four clinics showed that sites without MMS had 11% more spending growth
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and failed to achieve treatment goals at rates comparable to sites with MMS (17% nonMMS versus 39% MMS); further, over 4,000 medication problems were corrected in the
MMS clinics.226,231 Another study looking at 4,800 patients over 10 years showed that
patients receiving pharmacist-provided MMS achieved a 55% improvement in chronic
conditions, with an estimated cost savings of $86 per encounter.226,232 If pharmacists’
MMS and the corresponding quality improvement gains can eliminate patients from
returning to their medical homes and ACOs at lower rates, then better care can lead to
lower demands on primary care services.
Obstacles Facing Pharmacists in Team-Based Care
Pharmacists confront policy obstacles in collaborating with others for team-based
care.226,233 Policymakers need to alter Medicare Part B, much of Medicare Part D, Title
18, Part E, Section 1861 of the Social Security Act, and commercial health plans, so
pharmacists can have provider status in their implementation of MMS.209,226,228 Currently,
physician practices have no means to pay for pharmacists’ MMS as medications are
“pharmacy benefits” encompassing drug coverage and utilization, but payment schemes
do not incorporate compensating MMS task.234 Payment for MMS task now consists only
of “innovative payments” like capitated care management fees or quality improvement
performance incentives. However, reluctance of ACOs and physician practices to hire
pharmacists will occur as having recognized provider status is linked with payment.226,233
In summary, whether pharmacists’ roles incorporate working in pharmacies, retail clinics,
medical homes, or ACOs “state policies fall short of ensuring that pharmacy workers are
properly positioned to engage in such activities as MMS, preventive and public health
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services, and the management of increasingly costly and complex pharmaceutical
agents.”209
Finding Someone Else and Team-Based Care
Team-based care, as defined by the Institute of Medicine (IOM), is “the provision
of health services to individuals, families, and/or their communities by at least two health
providers who work collaboratively with patients and their caregivers – to the extent
preferred by each patient – to accomplish their goals within and across settings to achieve
coordinated high-quality care.”235 The goal of team-based care is “to keep patients
healthier at lower costs by enabling providers to work efficiently at maximum license.”236
Two promising team-based primary care models developing from the ACA are the
PCMH and the ACO. Both models’ success depends upon systematic change in primary
care delivery where innovative new roles emerge, team members’ capabilities are
leveraged, and new technology is utilized.182,237 In effect, the concept begins with the
patient as a team member and then connecting the patient and family to the healthcare
team, i.e., physicians, NPs, PAs, and pharmacists.238 PCMHs and ACOs seek to reduce
physician services not directed toward the better care of the patient, diminish the fee-forservice payment structure, and minimize malpractice suits.238 Further, a reduction in
patient-induced demand also may occur as grand-aides (discussed below) and other nonprofessionals provide in-home patient preventive care and health education before they
re-enter clinics, practices, or emergency rooms.238
According to the Robert Wood Johnson Foundation LEAP Project (Learning from
Effective Ambulatory Practices) that identified the US 25 most high-performing primary
care practices, core members of the most successful PCMHs include NPs and PAs who
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functioned as full primary care clinicians.239 However, LEAP and other sources,182
identified other professions that increase the effectiveness of patient care. Medical
assistants (MAs) roles have expanded to include administrative and nursing roles,240
along with panel management responsibilities and health coaching.182 For example, MAs
perform chart reviews to identify gaps regarding patients’ chronic and preventive care
needs; after team communication with the practice’s primary care providers, MAs
provide information and coach patients to be active partners in their care.182,239 Studies
show that MAs assuming panel management responsibilities improve rates of colorectal
cancer screening and improve diabetes and depression patient outcomes with those not
receiving MA care.239 According to the LEAP authors, MAs in many states can undertake
any medical duty under a physician’s supervision.239 However, the actual citation they
referenced cited only California as allowing MAs to undertake any medical duties under
a physician’s supervision and did not address other states as giving MAs these
responsibilities.241
LEAP researchers and others note and advocate for the changing of registered
nurses’ (RNs) primary care roles.182,238 RNs involvement in patient care and management
is deepening as they adopt duties in managing chronic conditions like diabetes,
hypertension, and asthma.239 Responsibilities include patient medication support, making
home visits, coordinating complex specialty care, assisting clinicians with multiple
diagnoses, polypharmacy, and hospital and emergency department services.239 One
expert argues for the alteration of experienced registered nurses’ SOPs to allow more
independent responsibility if they pass proficiency tests.238
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A third team-based care labor innovation is community health workers (CHWs)
and grand-aides. These non-clinical workers provide health education, make home visits
and follow-up phone calls.188 Grand-aides have both experience and training in medical
care prior to becoming grand-aides, and then they receive 200 hours of additional
training.238 These workers, in collaboration with their nurse supervisors, provide patients
with chronic disease management as well as primary and preventive care instruction.238
Studies have shown that clinics that leverage grand-aides have reduced patients’
congestive heart failure readmission rates by 50%.238 Another study, conducted by the
physician responsible for the grand-aide idea, evidenced that 62% (290/468) of a Houston
clinic’s pediatric patients could have been seen via a grand-aide home visit and 74%
(297/402) of rural Virginia’s ER patients could have been seen in a similar grand-aide
manner.242 Total per visit cost savings using a grand-aide instead of the clinic or ER is
$183 and $158, respectively.242 Moreover, one study using three different assumptions
estimated that from 50% to 77% of preventive care and 25% to almost 47% of chronic
care can be accomplished by non-clinician team members which could increase a PCP’s
panel size between 1,387 to 1,947 patients. The latter estimate approaches a twofold
increase in the average US physician panel size of about 2,300.134
The ACA requests a tie between clinicians and patients; community health
workers and grand-aides could be this link.238 CHWs can assist in patient insurance
enrollment and can navigate relationships among providers across different settings such
as EDs, primary care, and specialists’ offices.206 Further, community health centers,
which often function as PCMHs and provide indigent patient care, are projected to grow
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as the ACA is continually implemented. Their cost-effectiveness success is due to their
employing lower-cost non-clinical workers like CHWs and grand-aides.206
Training health team workers to function interdependently and not in silos reflects
an obstacle facing team-based care. The most demanding challenges in implementing a
PCMH are regulatory and cultural preferences, enforced by the fee-for-service
reimbursement system.243 Regarding cultural preferences, physicians often refuse to
relinquish autonomy, work as team members, share patient responsibility, office space, or
examination rooms.235 Pressures surface from the overlap of different professional roles,
different professional workloads, and the different professions’ perceived competence.243
ACOs and PCMHs have complementary features including fostering electronic records
usage, patient registries, and patient education.244 However, they differ as ACOs have
incentives for providers to work collaboratively to reduce costs and improve quality such
as payment strategies like bundling and capitation, while PCMHs do not.244 Accordingly,
PCMHs primarily use fee-for-service reimbursement systems that maximally compensate
PCPs for one-on-one patient interaction, while NPs or PAs’ patient visits received reduce
compensation and non-physician personnel services are often not reimbursed.244 Hence,
estimating (and then eliminating) the primary care workforce shortage entails more than
projecting the needed number of health professionals. It also includes making forecasts
based on each profession’s capabilities, assessing the available existing and anticipated
workforce, and developing payment mechanisms that encourage diminishing healthcare
costs and bettering patient outcomes.240
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Train More: “Pipeline” Medical Educational Programs
Medical “pipeline” educational programs may address the physician workforce
shortage, particularly in rural HPSAs and URMs.180 These initiatives encourage
alliances among K-12 schools, undergraduate colleges, medical schools, and other health
professional schools to enrich curricula, afford first-hand learning opportunities, and
improve student academics beginning in middle or high school.180 Information
concerning these programs and their outcomes are limited.
Kentucky’s Professional Education Preparation Program (PEPP), established in
1980 by the Kentucky General Assembly, is one such “pipeline” program designed to
increase the physician (and other health professional) workforce. Two studies coauthored
by this study’s author describes the program and its academic outcomes.181,245
Accordingly, PEPP participants engage in two summer residential workshops conducted
at the University of Louisville and the University of Kentucky. The pre-college summer
workshops recruit HPSAs and URM student groups to attend these programs after their
senior years of high school. The program delivers academic enhancement in college-level
mathematics and science, occupational exploration, a clinical introduction to medicine
and dentistry, preparing for the pre-health curriculum, and counseling for admissions
requirements and moving to post-bachelor programs. Instruction also includes ways to
aid an effective transition to college. Students also serve at healthcare organizations and
participate in community service. PEPP’s second module, occurring after two years of
college, stresses entrance exams and application development preparation for the medical
and dental school admissions process. During this program, students live, attend classes,
and take practice exams together. Students also engage in sessions emphasizing
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completing applications. The development of participants’ oral and written
communication skills is also emphasized.
Between 1997 and 2009, of the 1,080 participants who earned a bachelor’s
degree, 739 (69%) went on to pursue a graduate or professional degree in any field, 631
(58%) went on to pursue a graduate or professional degree in the clinical sciences, and
533 (49%) have earned or are in training for a medical or dental degree.181 Further, over
half of those who became physicians are currently practicing in rural areas of Kentucky
(59 out of 111).245 This study’s findings and PEPP’s positive academic outcomes help
validate the value of PEPP programs in imparting career exposure, academic
enhancement, and sponsorship for rural and minority pre-health students. PEPP
participants’ college graduation rates are notable as participants succeed in their
professional educational goals.
Common themes of PEPP and similar programs may boost the retention of rural
physicians.10 These themes include (a) encouraging investment in pre-college afterschool
and summer programs in rural regions that foster student enthusiasm around medical
profession careers, with an emphasis on rural practice in order to establish retention; (b)
providing medical field mentors throughout the four-year college education experience
whom the students shadow to acquire a better understanding of the physician experience;
(c) using preferential-based mechanisms to allow students of these programs to gain
guaranteed or early acceptance into medical school in order to build a strong rural
pipeline.10
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Undergraduate Medical Education Regional Rural Health Track “Pathway”
Programs
Another related solution to improve the rural pipeline and corresponding
physician rural retention are UME rural health track programs that allow medical students
to undergo their clinical rotations and residencies in rural areas. Kentucky has two such
programs: the University of Louisville’s Trover Rural Track program and the University
of Kentucky’s Rural Physician Leadership Program.10 Pikeville University’s osteopathic
medicine program also can be considered a regional health program.10 The author of this
study evaluated the impact of the University of Louisville medical students’ participation
in the Trover Rural Track Program and their residency choices and practice location
selections.20 Medical students who participated in the program were 4.5 times more likely
to choose family medicine and over six times more likely to choose to work in a
nonmetropolitan area. These findings emphasized the value of rural medical training to
place rural students into rural practice. These data support the worth of a small regional
rural clinical campus in enhancing the affinity model of retaining rural students back into
rural practice.20 The program’s positive outcomes (and other similar programs)
encouraged the financial investment and political capital of expanding these programs.10
Train More: Shorten the Duration of Medical Training
The AAMC has urged medical schools to increase enrollment by 30% to address
current and predicted physician shortages.49 The typical minimum educational time to
practice medicine is 11 years – four years of pursuing a bachelor’s degree; four years of
medical education; and at least three years completing an accredited residency.246 Some
academic physicians note that with clinical sciences and medical practices’ growing
complexity, no physician can be competent in research skills and in all aspects of clinical
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care, and, consequently, recognize that multidisciplinary teams coincide with effective
care.236,247 The team-based models’ emergence permits physicians’ roles and expectations
to change, along with possible opportunities to change and shortened traditional medical
training.236,247 Condensing medical education’s duration may boost physician supply,
particularly in primary care, and reduces personal and societal expenses in generating
doctors.247,248
Shorten Training: Combined Premedical School Curriculum/Medical School
Programs
One source notes that approximately 30 US medical schools have implemented
six- or seven-year medical programs that reduce premedical training (the traditional
bachelor’s degree) from four years to 2 to 3 years.247 Analogously, some European
medical schools have six years of training following high school graduation. A 1997
literature review evidenced that, between 1966 and 1996, combined bachelor/medical
school programs achieved competency levels equivalent to traditional medical students
concerning United States Medical Licensing Examination board scores (USMLE), had
lower dropout rates, and, as practicing physicians, their patients had similar
outcomes.247,249
Shorten Training: “Pathway” Programs, Combined Undergraduate Medical
Education/Graduate Medical Education Based on a Competency-Based Curriculum
Some medical professionals argue for a medical education competency-based
model, in contrast to the traditional mentality of undergraduate medical education lasting
four years and residencies lasting three (or more) years.236,250 A competency-based
curriculum (CBC) has been recommended by the American Osteopathic Association and
the American Association of Colleges of Osteopathic Medicine to generate physicians
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capable of producing better healthcare outcomes and to more efficiently produce PCPs.250
The UME/GME pathway would include five principles: (a) a focus on team-based patient
centered care; (b) a focus on a competency-based curriculum; (c) the educational
experience would imbibe a belief in life-long medical education, as continuous
throughout one’s career; (d) the educational administration would entail UME/GME
collaboration; and (e) concentrate on healthcare delivery science positioning PCPs to be
inter-professional healthcare team leaders.250
Admissions to a CBC osteopathic pathway program would be based on students’
aptitude for success and their commitment to primary care.250 Students’ UME and GME
advancement would occur as students demonstrate competencies in the areas being
trained; students’ responsibilities would increase as they demonstrate the ability to handle
more charges.250 Emphasis on producing physicians would be based on mastering
physician-related competencies and not on time. Consequently, the time for generating
PCPs could be reduced from the traditional 11 years of study (post-high school) to 9
years.250
Addressing policy issues is necessary for a CBC’s acceptance. Two key policy
issues are accreditation and financial considerations.250,251 For a CBC pathway to be
permissible, the accreditation-based criteria for osteopathic institutions of four years of
UME training and 130 weeks of GME training would have to be eliminated.250,251 Board
certifications of physicians based on competencies and not on a predetermined duration
of study would have to be legitimated.250,251 In effect, the competency-based curriculum’s
success depends on medical school accreditors, graduate medical education accreditors,
and board authorities to sanction this concept.250,251
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Financially, medical schools’ and GME’s funding hails from numerous avenues,
including tuition, state government, scholarships, and Medicare in funding the separate
parts of a physician’s training.250,251 However, competency-based education would
integrate funding, possibly causing change in the funding streams’ allocation; CBC
pathways call for more UME participation in the GME programs’ administration.250,251
Suggestions, like redistributing GME funding to the trainee (such as a voucher system)
and not the institution, could be one of many innovative funding mechanisms to address
the financial aspect of competency-based education.250 Moreover, one would assume that
the underlying concepts and issues applicable to osteopathic training are similar to
allopathic training. (Interestingly, CBC pathway programs for allopathic training are only
scantily mentioned in the literature.236)
Shorten Training: Undergraduate Medical Education
Reducing the traditional four-year undergraduate medical education (UME)
program from four to three years offers another, albeit controversial, solution to shorten
medical education.236,247,248,252 Some experts contend that Flexner’s 1910 model of
medical education that edicts two years of both preclinical science and two years of
clinical training is unwarranted. 247,252 Medical schools such as Duke University and the
University of Pennsylvania take basic science courses in the first year or year and a half,
respectively. Further, Harvard University’s medical school provides all clinical training
during a 15-month time period. Other US medical schools recently initiating three-year
programs for select candidates include New York University, Mercer University, and
Texas Tech University, while Louisiana State University, Indiana University, East
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Tennessee State University, and the University of Kentucky are considering three year
programs.252
Outcomes data on these training programs are either limited or not
comprehensive.247,253 One advocate of this model noted that no evidence exists that
demonstrates that these medical students will perform worse than traditional UME
students on USMLE board examinations, placement in residency programs, or other
significant metrics of competence.247
Shortening Undergraduate Medical Education: The Positive
Shortening UME offers numerous benefits. First, student debt is reduced by 25%
in a 3-year UME model; the debt reduction coincides with further earnings from starting
practice one year earlier.252 Second, the duration of graduate medical education has
markedly increased, causing “age creep” for physician entry into medical school. That is,
compared to 30 years ago, physicians’ professional entry age is much older. Reducing
any medical education training stage duration permits physicians to start practice
earlier236,252 which might diminish physician burnout and women’s fertility concerns
associated with delay childbearing.236 The idea of starting practice sooner with less debt
might potentially be an enticement for students to choose medicine as a career that
otherwise would not. Finally, medical schools using the three-year model employ a
linkage between the medical school and residency programs at their own institutions.252
This UME-GME continuum promotes an opening to track longitudinal competencybased learning and clinical outcomes.252
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Shortening Undergraduate Medical Education: The Negative
Arguments against shortening medical school training also exist.248 In the 1990s,
67 US medical schools implemented combined BA-MD six or seven year programs. By
2011, only 20% of these programs still offered abbreviated training. Additionally, time
reduction occurs early via the BA degree, not in reducing the four-year medical school
curriculum. Issues revolve around students and faculty feeling pressured by the
concentration of material. In one discontinued condensed program, one-quarter of
students volunteered for a one- to two-year training extension and often experienced
stigmatization as being deficient for not completing the compressed program. Students
successfully completing the abbreviated program often were exhausted, having studied
non-stop for 95% of the three years in the program. Faculty frustration also surfaced
toward the curriculum inadequacies due to material removed. Moreover, both faculty
frustration and curriculum inadequacies will worsen as medical knowledge increase.
Further, although advocates for briefer medical school programs believe students can
meet training requirements, this is debatable. One recent study of residency program
directors noted that medical students completing four years of traditional training were
wanting in the organization and application of medical knowledge to patient care,
professionalism related to assuming responsibility and working unsupervised, and overall
professional maturity; shorter medical school durations would intensify these issues.254
Students enrolling in accelerated programs and choosing primary care also have been a
disappointment. Students in combined BA-MD programs have entered primary care at
higher rates, but not near the anticipated rates of 60% to 75%. Overall, the proportion of
students consistently choosing primary care did not increase. Consequently, shortening
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the medical school curriculum opponents argue that only a select, elite few students
would benefit from the shorter training.236,248
Shorten Training: Graduate Medical Education
As previously mentioned, US medical school enrollment is commissioned to
increase by 30%. However, medical school enrollment must coincide to available core
GME training programs. Based on a four-year residency, roughly 30,000 new GME
positions would be needed in core specialty programs by decade’s end just to sustain the
present physician workforce supply/demand ratio.255 Currently, Medicare subsidizes
approximately 90,000 residencies, costing taxpayers $9 billion annually in direct and
indirect medical education payments. To create the 30,000 new GME slots, an increase of
$3 billion (or $12 billion total) would be necessary, which contradicts some
policymakers’ goals to decrease Medicare spending for debt reduction.247 Further, many
of the roughly 150 sponsoring medical schools or teaching hospitals would still
experience residency constraints regarding the programs’ maximum amount of residents
permitted due to accreditation requisites.255
One approach to address the GME position shortage is shortening the physician
training length for core specialties.247,255,256 In the mid-1970s, the year-long internship
removal across all specialties decreased total educational time without evident harmful
effects on GME training quality.255 Regarding family medicine, residency reduction from
three to two years has been proposed.255,256 Completing family practice residencies
usually take three years, which mimics pediatrics, internal medicine, and other primary
care specialties’ training duration.256,257 Family medicine residents’ current training
involves comprehensive skills in infant care, pediatrics, OB/GYN, internal medicine,

167

aged care, psychiatry and behavioral sciences, and population and community-based
public health.256,257 Family medicine training also prepares residents to function in
settings like family health centers, and hospital areas such as childbirth wards and
intensive care units.256,257
Shortening Graduate Medical Education (Family Medicine): The Positive
One public supporter for reducing the family medicine residency training duration
proposed limiting family practitioners’ roles and settings to practicing in only ambulatory
settings.256 This supporter noted several positive profession-related, personal, economic
and societal reasons for a family medicine residency training duration reduction of one
year,256 with some reasons possibly enticing more medical students to enter family
medicine. First, by being ambulatory-based PCPs only, family practitioners’ work in a
dominant setting streamlining a distinct professional identity, which is in a confused
state,256,257 while other PCPs work in settings in which they excel, such as the intensive
care unit, the hospital, or labor and delivery.256 Accordingly, a family practitioner would
serve primarily as the healthcare systems’ gatekeeper and maintain the capacity to
integrate patients into healthcare services.256,257 Second, the family medicine profession’s
acceptance of this idea may be boosted by the fact that ambulatory care is the principal
healthcare market in the US with over 217 outpatient monthly visits compared to eight
patient monthly visits per 1,000 persons.256,258 Third, enhancement of family medicine’s
competition to satisfy the primary care shortage gap will occur if the more competent
family medicine providers, compared with NPs and PAs, enter the workforce at greater
rates due to shorter training duration. Fourth, medical students considering family
medicine residencies, as well as other specialties, could be given the option in family
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medicine residencies to train a third or fourth year to develop ICU, hospital, or labor and
delivery practice skills, along with other skills. A shorter training duration, along with
additional training options “down the road,” could entice more medical students to enter
family medicine and primary care. Fifth, family practitioners’ smaller salaries, compared
to other specialties, could make a training duration reduction favorable to debt-ridden
medical students. Clearly entering practice early and earning $100,000 annually
compared to the $40-50,000 residency salary is significant. Additionally, more income
acquired earlier in one’s working life would accrue and compound at greater rates over
the smaller residency income throughout the physician’s career. (See the section,
“Shortening Undergraduate Medical Education: The Positive” (page 166) in this chapter,
that addresses UME debt relief.) Finally, and as mentioned above, society benefits with a
two-year family practice residency.256 Taxpayers subsidize GME education through
Medicare payments; theoretically, training costs for two years would be one-third the cost
of three years.247,256 Moreover, reallocations of savings to incentivize new family practice
physicians to serve in HPSAs could decrease geographic maldistributions.256
Regarding pediatrics and internal medicine, it is noted that two-year residencies
can also train competent physicians.247 Accordingly, third-year activities, such as
supervising, teaching interns, and performing research, though important, are
nonessential to clinical practice.247 Moreover, eliminating a residency’s third-year will
compel residency training programs and hospitals to modify programs securing residents’
clinical competence.247
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Shortening Graduate Medical Education: The Negative
One significant objection to two-year residencies is the Accreditation Council for
Graduate Medical Education’s (ACGME) 2002 established core competency criteria
regarding practice-based learning and improvement. Specifically, a resident “must be
able to investigate and evaluate their patient care practices, assimilate scientific evidence,
and improve the patient care practice.”259 The justification for opponents of residency
training duration reduction for keeping the third year centers on conducting research to
help residents acquire skills in assimilating scientific evidence. To implement two-year
residencies, ACGME must reconcile with those who undervalue the potential time and
experience necessary to acquire this core competency.
Reducing core residencies’ educational periods will not by itself ensure an
adequate physician supply, but reducing training length will allow for more residents
being trained in core specialties without increasing current Medicare funding.255 Further,
decreasing training time would initially lead to fewer residents in training within
individual programs; however, over time, the quantity of residents in each year of
training will be increased.255
Train More: Summary
Opinions on the quality of physicians produced from the above accelerated
medical degree programs are positive and negative; further, the literature evaluating the
programs are mixed and scant. It has been suggested that an evaluation of current
programs underway should be conducted to look at both program design and quality of
outcomes.10 States, such as Kentucky, should consider pilot programs and evaluate these
programs.10
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Regarding financial considerations and medical student debt, there are four
alternatives: (a) decreasing medical school duration; (b) decreasing residency duration;
(c) reducing medical school tuition; (d) increasing residency compensation. The former
two had the largest impact on net present value according to one study of general
internists and internal medicine subspecialists.38,260 Net present value is a financial
amount based on the present worth of money collected (i.e., physician income) or paid
out (i.e., medical school tuition) prospectively. 260Decreasing medical school by one year
brought an additional net present value of $160,000 and $230,000 for internal medicine
and subspecialists, respectively; eliminating one year of residency for subspecialists
resulted in a net present value of $170,000.260 Financial benefits accrue primarily through
becoming a practicing physician one year earlier and the income collected during the
supplementary year, rather than a reduction from eliminating one year of tuition and
fees.260 Further, diminishing medical school tuition for one year resulted only in a
$30,000 savings and boosting residency payment increased the net present value for
general internists by $60,000, and $100,000 for internal medicine subspecialists.260 The
latter considerations are improbable, because medical schools will not likely ease tuition
as it is unrestricted funding (of which medical schools have limited sources),38 and
hospitals and/or Medicare are unlikely to increase resident stipend.38,247 The study
concludes the findings on internal medicine and subspecialties are applicable to other
medicine fields. The higher the specialty income, the more net present value impact a
one-year reduction in undergraduate or graduate medical training would have based on
opportunity cost.260
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Waste Less: Non-Technology
“Waste less” translates into increasing physician efficiencies. Increasing
physician efficiency has been defined as “the ability to serve a larger population at a
constant level of quality, to expand comprehensiveness or improve the quality of care
delivered to a population with a given input of physician time or effort, or both.”182 One
article documenting physicians’ work time stated that greater than 50% of their time is
used for clerical or administrative functions that contribute no patient care value.182 These
tasks include electronic health records patient data entry, signing off on test results,
prescription renewals, interacting with insurance companies and health plans, logging on
and off computers, and dealing with electronic billing.182 Consequently, physicians’ time
and efforts are wasted on unrelated direct patient care activities and primary care
inefficiencies are pervasive.182
The section, “Finding Someone Else and Team-Based Care” (page 156) in this
chapter, addresses some ways physician time inefficiencies can be improved. Several
other options also increase physician efficiency. One includes redesigning the clinical
workflow.182 This coincides with team-based care as physicians reside in “flow stations”
working side-by-side with the primary care team as opposed to occupying a private
office.182 Flow stations enhance real-time communication and diminish time lost when
one team member cannot find another member to request support or communicate
information. Related to flow stations are “flow managers.”182 MAs or other staff can
increase physician efficiency by being a physician “flow manager.” The flow manager
provides guidance to the physician by telling them the day-to-day assignments the
physician needs to perform. Specifically, the flow manager provides real-time input to the
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physician by making remarks such as: “You can see the patient now,” “Return this call,”
and “Sign this form”; basically the flow manager aids the physician in staying on task.
Flow managers’ duties also could include dictating, in real time on an electronic tablet or
pad, the physician’s patient recommendation and work up to alleviate the physician
having to do this. Physicians using flow managers note a more efficient and less stressful
workday. Moreover, other clinic layout modifications can improve efficiency.182 Printers
in every exam room, workstations using large monitors to assess patients’ arrival and
visit status, and standardizing the exam rooms’ equipment locations can diminish
wasteful time and effort.182 If physicians saved 30 minutes per day because of all these
changes, and the changes are broadly implemented, large dividends in healthcare
efficiency would be achieved.182 In effect, 30 additional minutes per day, translated into
one extra patient office visit for the 150,000-200,000 PCPs working 200 annual workdays
would add up to 30 to 40 million additional annual patient visits.182
Waste Less: Technology
Health information technology (HIT) usage is increasing. Office-based electronic
health records (EHRs) basic system implementation has risen from 10% in 2004261 to
54% in 2011262 to 72% in 2013.261,263. Further, in 2012, 40% of physicians were using
more comprehensive EHRs.263 Moreover, approximately 17% of all US adults use ehealth technology, while 85% would like to use protected communication systems to
correspond with their healthcare provider.261,262,264 Additionally, possibly 56% of all
office-based physicians have made lab test results and other information electronically
accessible to patient.261,262
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Technology: Digital Clinical Workflow Systems
HIT can be classified with three categorizations.261 Accordingly, these include (a)
digital clinical workflow systems such as EHRs, clinical decision support systems
(CDSS), or computer provider order entry systems (CPOEs); (b) consumer e-health or
mobile health (m-health) tools; (c) telemedicine or remote care.261 EHRs allow physicians
to digitally capture their patients’ treatment history and then electronically share the
information with all participants in the patients’ healthcare process including laboratories,
hospitals, nursing homes, specialists, out-of-state providers, and even the patients.265
Fully operative EHRs permit all stakeholders prompt access to the patient’s health
information, producing better coordinated, patient-centered care.265 A CDSS is an IT
application that analyzes patient information to help healthcare professionals diagnose
patient’s ailments, predict future health events, specify treatment options, and make
clinical decisions.266 For success, CDSSs and the healthcare practice’s clinical workflow
must be integrated and interoperable with EHRs which often is a difficult task.266 CPOEs
are systems that permit medical providers direct entry of patient treatment orders by
sharing instructions through a computer network to medical personnel responsible for
servicing an order, including office staff, pharmacists, radiologists, and laboratory
technicians.267 Potentially, CPOEs can reduce errors associated with completion time
delays, handwriting or transcriptions mistakes, and incorrect doses.267 CPOEs also permit
point-of-care or offsite order entry and streamline inventory positing of charges.267 Most
pertinently, these digital clinical workflow systems are central components that help
foster team collaboration and delegation.261
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Digital Clinical Workflow Systems’ Impact on Efficiency (Assessment of the
Literature)
Technology’s potential for increasing physician and other healthcare providers’
efficiency is thought by many to be positive, 261 although the research is contradictory or
inconclusive due to formal long-term evaluations being unavailable.261,268-275 This
synopsis’s report on HIT’s impact on physician service demand primarily uses Wiener,
Yeh, and Blumenthal’s recent literature review which analyzed pertinent individual
studies and previously published systematic literature reviews,261 along with their online
appendix which further summarizes their assessments.276 The authors note they
conducted the most thorough review to date. This study’s synopsis articulates their
projections and reviews the original articles found in the appendix or the original articles
themselves.
Regarding digital clinical workflow technology like EHRs, CDSSs, and CPOEs,
the potential effect, according to Wiener, et al., is deemed to increase the efficiency and
productivity, along with allowing more physician delegation of responsibilities to other
medical personnel.261 The authors note that if 30% of US healthcare organizations and
physician practices adopt these technologies, then physician demand could decrease 24%; if 70% adopt these technologies, then demand could decrease 4-8%; and full
implementation of these technologies could decrease demand 5-10%.261 Accordingly,
initial implementation of the systems leads to temporary reductions in productivity,
followed by long-term increases in productivity and efficiency.261,276 Unfortunately,
Wiener, et al.’s review and appendix may not fully support this finding. One individual
study, discussed in detail by the authors, showed that, after an EHR implementation in
four Hawaiian hospitals, productivity actually decreased until the EHRs were removed.277
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Another study examining physician practices and their implementation of EHRs noted
some practices did have short-term decreases in productivity, followed by increased
productivity; however, other practices studied had decreased productivity for years after
the EHRs implementation.278 The third discussed study arguing that clinical workflow
technology increases productivity actually focused on consumer e-health technology.279
Moreover, other Wiener, et al., HIT studies they examined showed 45% (5/11) of the
studies and systematic reviews noted clinical workforce technology notably increased
physician productivity and efficiency,270,272,280-282 while the remainder either showed
negligible increases, no change, or actual decreases in productivity and efficiency.268270,275,283,284

Technology: Consumer E-Health
Consumer e-health has been defined as “a broad category of electronic tools and
services that are consumer-oriented, but that overlap with health information technology,
a term more conventionally used in the context of technology for healthcare
providers.”264 Consumer e-health technology enables patients, families, and caregivers to
actively participate in patient care of themselves or their loved ones.264 The technology
includes: (a) protected internet portals for personal stakeholders to retrieve personal
health information from EHRs; (b) patient-provider secure e-mail messaging; (c) personal
monitoring devices; (d) mobile health apps; (e) web-based sites for health and wellness
information, guidance, education, and social support.264 E-health technology also allows
the patient to access data on healthcare treatments and cost. E-health facilitates patient
engagement in their health and patient engagement has been associated with better
chronic disease healthcare outcomes such as reduced readmission rates and medical
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errors compared to non-engaged patients.264 Receiving patient-provider e-mails and
having access to health records have been associated with improved quality
outcomes264,285 such as improving blood pressure in controlling blood glucose,264,286 and
better preventive care.264 In effect, improved quality outcomes from e-health may, in the
long run, reduce the need for physician services.
Consumer E-Health’s Impact on Efficiency (Assessment of the Literature)
Wiener, et al. posits that e-health technology can lower physician services’
demand such as inpatient care, emergency department care, and office visits because ehealth facilitates self-care.261 Accordingly, if 30% of US consumers and physicians adopt
this technology, a physician demand reduction of 4-9% would be achieved; if 70% adopt
e-health, then a reduction of 8-19% would occur, and a 100% adoption rate would lead to
a 10-25% physician demand decrease. However, Wiener, et al., e-health technology’s
estimates, based on their literature review, may not be justified. Only 3/10 studies had
definite positive findings regarding healthcare utilization reduction.280,287,288 Three out of
ten publications had mixed reviews, with two of these studies being systematic
reviews285,289 and one being a randomized trial.290 A mixed study refers to a study that
would have a reduction in emergency rooms visits over time, while an increase in office
visits, or vice versa (for example). Moreover, 3/10 publications had negative findings
with one being a systematic review,291 one being a retrospective cohort study,292 and one
being a randomized controlled trial.292 A publication with negative findings refers to
healthcare utilization actually increasing as a result of e-health. Finally, one systematic
review argued that there is insufficient randomized controlled trials to gauge the impact
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of electronic patient portals.293 Ultimately, the research from all the studies cited
appeared methodologically sound and their conclusions varied.
Technology: Telemedicine
A telemedicine definition is “the use of advanced telecommunications
technologies to exchange health information and provide healthcare services across
geographic, time, social and cultural barriers.”294 Two telemedicine technologies are
noted to support rural, home, school, and prisons.294 First, video teleconferencing permits
patient consultation whereby one provider and patient at a remote site link with a
specialist at a medical workplace through video. With both locations having telemedicine
equipment, the specialist examines the patient. Equipment includes high resolution
cameras, microphones, electronic stethoscopes that remotely gauge breath and heart
sounds, electronic otoscopes for examinations, and google glasses. Second, “store and
forward” telemedicine technology permits digital image transfers from one site to another
for review. Telemedicine subsidizes both diagnostic and evaluative medicine for patients
and their physicians.294 Telemedicine can help meet patient needs and demands in
HPSAs, as PCPs used telemedicine in collaboration with remotely located NPs and PAs
in rural locations.294
Telemedicine’s Impact on Efficiency (Assessment of the Literature)
The evidence documented by Wiener, et al., supporting the positive impact of
telemedicine appears accurate. Their cited systematic reviews and individual articles
indicated that videoconferencing and “store and forward” telemedicine exhibits potential
for decreasing healthcare utilization and referral rates, while maintaining diagnostic
correctness and quality.274,276 Moreover, both telemedicine types show promise in altering
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the distribution of tasks in that PCPs may reduce specialty referral,261,276,295 particularly in
psychiatry and dermatology,261,276,296 stroke care297 and diabetes care,261,276,298 among
others. Another telemedicine intervention study demonstrated that the aged had fewer
hospital days and emergency room visits versus a control group.261,276,299 The evidence on
telemedicine’s rural health impact is also positive. One study posited that telemedicine
allowed the Medical College of Georgia Sickle Cell Center to increase clinical encounters
statewide by 34% with only one new PA.261,276,300 Telemedicine also allowed the
Milwaukee VA Center and their specialists to successfully serve rural pulmonary care
patients without traveling long distances and missing work days.261,276,301 In effect,
telemedicine may help alleviate the rural health physician shortage disadvantage.
Wiener, et al., estimated that if US videoconferencing telemedicine is increased,
then 30% physician would in real time reach remotely 2-5% more patients; if
videoconferencing increased 70%, then physicians would reach 4-11% more patients, and
this technology’s full implementation would allow physicians to reach 5-15% more
patients.261 Regarding “store and forward” technologies, a 30% increase in the US could
allow physicians to provide 4-7% more patient care; a 70% technological increase with
provide 8-15% more care; and full implementation would allow for a 10-20% increase in
patient care.261 The productivity increases arise due to PCPs delegating care to NPs and
PAs, or specialist delegating tasks to PCPs.261 These projections seem valid.
Telemedicine’s Impact on Rural Recruitment and Retention
Telemedicine‘s impact on rural recruitment and retention also may be positive. A
qualitative study using the Delphi method noted several areas that telemedicine can shape
the rural healthcare landscape.302 Regarding continuing medical education events, experts
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agreed that telemedicine can act as an incentive to recruit and retain physicians by
replacing travel and allowing for updating knowledge easier. Professionally, telemedicine
inducements for recruitment or retention include the ability to professionally network and
experience team integration, acquiring medical support from colleagues in decision
making regarding complex cases, increasing the feeling of security and decreasing the
feeling of isolation, and improving continuity of care. Telemedicine utilization can also
extend a rural location’s service variety and accessibility, produce a stimulating
workplace, increase access to specialized equipment, and permit linkage with University
centers. The authors recommended that the findings should be used as a conceptual
model for further studies on physician recruitment and retention in rural areas.302
Telemedicine and Rural Kentucky
The Deloitte report noted Kentucky has robustly implemented telemedicine.10
Accordingly, as of 2012, the state had over 200 telemedicine facilities. Kentucky has
strongly advocated for the reimbursement of telemedicine services and is one of a few
states that require both Medicaid and private insurers to cover telemedicine.
Unfortunately, Kentucky’s Medicaid system only reimburses for psychiatric and
specialist services, not PCP services. The importance of this limitation is that if a PCP
practitioner in Kentucky is considering a telemedicine investment, then they would
possibly consider the fact that they would receive private insurance reimbursement, but
not Medicaid, because many rural patients are Medicaid recipients. Hence, legislation
needs to be altered to allow Medicaid reimbursement of PCP services.10
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Technology: Government Incentives to Overcome HIT Barriers
HIT and e-health applications’ influence on future physician demand is contingent
on the US healthcare system’s adoption rate of a digital infrastructure.261 Barriers
inherent within the US healthcare system justify government intervention in brokering
HIT adoption. A strategic policy to facilitate HIT’s embracement by the US healthcare
system and eliminate the barriers was legislated in the Health Information Technology for
Economic and Clinical Health (HITECH) Act of 2009 which authorized $29 billion over
10 years for qualified entities to adopt electronic health records (EHRs) or other health
information technology.303 The act’s “meaningful use” provision emphasized five pillars
of health outcome policy priorities, one of which was improving efficiency in the
healthcare system,304 but all pillars related to using EHRs to improve health and
healthcare.303
HITECH and HIT Economic Barriers
Economic barriers have hindered the propagation of EHRs and other electronic
information systems.278,294,303 Fee-for-service payment arrangements do not induce the
US healthcare system to implement EHRs to increase efficiencies.303 The proceeds
occurring from EHRs ensue more to patients and payers, not physicians or hospitals.303
Inversely, capitated payment structured organizations have been among the earliest
adopters of EHRs,261 indicating financial incentives to improve health outcomes promote
the implementation of the EHRs. Moreover, one 2004 qualitative study interviewing
ninety physician or EHR managers from 30 physician organizations noted practices
employing EHRs have encountered prohibitive startup costs and uncertain economic
value over time.278 Accordingly, a practices’ upfront costs range from $16,000-$36,000
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per physician, and some practices lost more from seeing fewer patients during the EHR
transition period. Financial advantages differed greatly, from $0 in practices that made
few paper process changes, to $20,000 per-physician, per-year, for practices that
eliminated most paper processes.278
The HITECH legislation offers grant and incentive monies to Medicare-receiving
hospitals or professionals who validate they have embraced electronic health records
(EHR) technology over three stages: (a) data capture and sharing, i.e., defining the data
that should be electronically collected; (b) emphasize the uses of EHRs to improve
healthcare processes; (c) improve outcomes.303 Consequently, recipients receive $44,000
over five years and $63,750 over six years. Participation is voluntary, but those failing to
partake will experience penalties to their Medicare/Medicaid fees from 1% up to 3% or
beyond. Basically, HITECH funding is the federal government’s attempt to correct
market failures that hinder HIT’s dissemination by directly paying providers the cost of
adopting health information technology.303
HITECH and HIT Logistical and Technical Barriers
Another barrier in adopting HIT is the logistical and technical aspects.278,294,303
Physician practices in healthcare organizations find difficulty in evaluating and
understanding EHRs complexities given the marketplace’s assorted HIT offerings.
Without resources and knowledge, hesitancy occurs in investing extensive capital in
systems that may not meet healthcare professionals’ needs.278,303 Lacking HIT expertise,
obstacles occur in installing, supporting, using and upgrading EHRs over time.278,303 For
example, physicians, particularly in small group practices, have to use considerable and
continuous time tailoring their electronic forms for documentation and then conduct staff
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training.278 Larger physician organizations are more apt to successfully implement
complementary changes due to deeper resources such as leadership, previous process
change experiences, financial resources, and information systems support staff.278
However, despite the larger physician practice’s advantages, many physicians from these
groups still spend considerable additional time with complementary changes278.
Moreover, physicians using EHRs require more time initially for months or even years
after the EHR’s implementation causing lengthier work days, fewer patients treated, or
both.278 The learning curve can be time-consuming and steep due to the complexity of
numerous screens, options, and navigational aids, and EHRs’ usability – particularly for
progress notes – create excessive work time. These matters strengthen the tentativeness
of providers in implementing HITS due to the disruption of their professional daily
activities.303
To counteract the logistical and technical obstacles associated with implementing
HIT, HITECH established the Office of the National Coordinator for Health Information
Technology (ONC) and equipped it with $2 billion in funding.303 Accordingly, the ONC
was charged with establishing HIT regional centers with the purpose of assisting
healthcare providers with adopting and using EHRs. The centers are mandated to set up
local offices close to their providers in order to provide hands-on assistance with the
adoption of technology. The ONC was also charged with training 50,000 health
information technology professionals to work with providers and vendors. Moreover,
“certified” EHR systems were designated to have “meaningful use” capabilities. That is,
healthcare organizations and practices are required to adopt the certified systems as it acts
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as a form of consumer protection; in effect, the systems are verified, but not guaranteed,
to be user friendly.
HITECH and HIT Health Information Exchange Complications
A third barrier for HIT implementations is related to health information exchange
complications.303 In view of that, healthcare organizations have apprehensions with their
abilities to effectively and seamlessly transfer electronic health information among
different information systems with other caretakers given the thousands of HIT systems
in play and the countless number of users. This problem’s intensity increases due to the
need for collaboration among vendors and healthcare organizations when they are natural
competitors with one another. Mandates for HITECH included specifying the
standardization of HITs with shared languages in order to exchange information.
Moreover, $300 million was designated for states to foster health information exchange.
The legislation also specified that a national governing approach to a universal health
information network be established.303
HITECH and HIT Privacy and Security Barriers
A fourth barrier to adopting HIT is privacy and security concerns.294,303
Specifically, public anxiety about public health information losses or mishandling could
negatively impact the diffusion of health information technology.303 HITECH stipulated
regulations to help alleviate consumer fears.303 These included (a) increasing HIPAA
financial fines for negligent violations of safeguarded health information from a
maximum of $25,000 to $1.5 million per infringement; (b) inhibiting health information
usage for marketing and fund-raising intentions unless patients sanction their use; (c) the
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ONC is charged with creating other health information protection mechanisms that will
give consumers greater control over the involvement of their health information data.
Another feature to address privacy and security concerns, along with reducing the
financial barriers of HITECH, would be implementing the “VISA” model. Banks, at one
point, were at the brink of pecuniary disintegration until they united in a joint effort and
shared a common infrastructure linking unrelated consumers, merchants, and financial
institutions in the secure and private exchange of credit card financial information.305 The
success of VISA’s collaborative efforts has caused the cost of a credit card transaction to
be less than a penny.305 Experts advocating HIEs emphasize the success of VISA:
“The healthcare system needs a viable organizational model wrapped around a
flexible, interoperable network that can accommodate the individual needs of
every user or community – regardless of vendor, application, or platform. The
governance of this organization must be controlled by those who use and benefit
from it. It must provide important safeguards in the area of privacy and security,
by way of a set of commonly adopted principles for cooperation, etc. This will
shift the competitive landscape away from competing on which organization has
patient data to how well each provider uses that information to improve patient
care and convenience.”305
Waste Less: Summary
In summary, much evidence is surfacing that these manpower and technological
innovations are reducing costs and improving quality; however, insufficient data exist
addressing technology’s impact on the healthcare workforce.235,237 Thus, these healthcare
system changes offer possible solutions to the PCP and rural HPSAs shortage. However,
the new emphasis on increased primary care services and achieving high-quality patient
outcomes may involve the US needing more PCPs, as many of these systems also face
worker shortages.206 Further, new technology could increase PCP demand if physicians
become more assessable to patients through shared records and additional video or e-mail
visits.237
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However, the contrary literature findings of HIT’s impact on the physician
workforce does not necessitate that technology will be a bust for the medical field.
Common sense and technology’s impact in other fields suggest otherwise. Wiener et al.,
projections may come to fruition, but, to do so, HIT studies should focus more on
formative evaluations, i.e., evaluations conducted to assess why a HIT in a healthcare
organization or medical practice was successful or not, as well as summative evaluations,
i.e., was healthcare utilization decreased or increased. Specifically, studies should address
the impact of organizational culture on a HIT’s implementation. For example, one study
found that an EHR system failed due to dysfunctional implementation traits arising in the
organization, i.e., the organizations compliant culture prevented constructive feedback,
and the personnel did not adjust well to changing roles and responsibilities.277 With
HITECH’s “carrot and stick” mandates causing the “fast-track” of HIT adoption with
contradictory knowledge of the impact on efficiency, focuses should be on what
organizations do right and wrong during implementation, and this information should be
disseminated broadly.
Conclusion
Solving the problem to PCP and rural physician maldistributions has been the
focus for public health and medical professionals for decades. The ACA makes
correcting these maldistributions more pressing. Nonetheless, the AMA and other
medical organizations’ leadership in solving these problem seems wanting, and they are
not fulfilling their public responsibility to society, in spite of the elite status bestowed
upon medicine by the public.306 These findings suggest that medical students’ level of
debt may influence residency choice between the lower and higher extremes of debt,
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albeit modestly. Medicine’s failure to address the influence of economics on the PCP
shortage weakened their monopoly status over healthcare as NPs and other professions
fill the maldistribution void.16
Alternative healthcare professions’ seeming ability to meet patient needs,
governmental reimbursement policies based on Medicare’s RBRVS code and the
contentiousness between PCPs and non-PCPs, and medical school’s escalating tuition
offer negative consequences.16,306 First, healthcare expertise deteriorates if other
healthcare professions, including osteopathic physicians, provide medical care solo.
Medical students in general are high achievers307 and are more apt to look at their
occupation as more life-encompassing than other healthcare professionals who identify
with their occupation less intensely. Further, medicine triumphs other healthcare
professions due to rigorous training that gives physicians, not only technical and clinical
skills, but the overall comprehension of the human body that lie beneath these skills.307
This is why the shortening of physicians’ training is possibly harmful to healthcare.
Consequently, PCPs’ supervision of NPs and other non-medicine professions is necessary
for maintaining optimal patient care.
Second, PCPs lose bargaining powers. As NPs and others flood the healthcare
market and provide PCP services, and as governmental reimbursement policies continue
to be contentious, PCPs’ income erodes.307 Future or current medical students, facing
enormous debt, may observe these trends and choose not to go to medical school307 or to
train in high paying specialties. Rising medical school tuition may further lead to even
more lower SES students, who are more apt to become PCPs, foregoing medical school,
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while students with higher SES standings further increase their footing in medicine and
choose non-PCP disciplines to maintain their accustomed lifestyle.307
Further, even NPs and other healthcare professionals’ impact on the primary care
shortage are questionable. Despite NPs’ services, the vast majority of physician shortage
estimates include their current and expected input in the predicted deficiencies.308 Also,
those NPs and PAs in the workforce are choosing to work in non-primary care specialties
because of the pay.308 Only one-third of NPs currently work in primary care and 50% are
expected to leave.308 Future NPs and others may continue the trend of choosing to not
work in primary care.
Compounding this are the new healthcare models such as ACOs and PCMHs that
promote systematic efficiencies and quality in the system.308 In order to achieve better
health outcomes, primary care practices may have to significantly reduce patient
panels.308 Many PCMHs incorporating team-based care have successfully improved panel
outcomes, but at the cost of greatly reducing panel sizes.308 Hence, although efficiencies
are increased, the goal of quality and better outcomes may worsen the primary care
shortage as a whole.308
Ultimately, in order for medicine trainees to choose primary care, “shared
savings” payment mechanisms and PCMHs and ACOs must more align PCPs’
compensation with non-PCP compensation. However, since these models are in flux, not
thoroughly vetted, or well established, current medical students’ residency choice, in
terms of their finances, only can consider fee-for-services payments. Thus, as the ACA
further increases the need for more PCPs, the new healthcare delivery models offer no
proven financial incentive to choose primary care. (Even ACA’s legislation to provide
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small bonus payments for bolstering primary care is insufficient in achieving necessary
long-term parity between primary care and specialty fields.)24,33
Given the above issues and the medicine profession’s “Rome burned, while Nero
fiddled” mentality in addressing the PCP supply issue and association with student debt,
perhaps the SAFE proposal38 would provide a non-contentious, feasible, and somewhat
immediate solution to increase PCPs in the workforce. By having medical students pay a
percentage of their income after residency, debt’s influence on specialty choice would be
minimized and less persuasive. The greatest challenge would be the federal government
providing medical schools low interest loans until the first round of medical trainees
matriculate out of their residencies into the workforce. However, ultimately, medical
schools would have a self-sustaining financial model.
The biggest benefit is the opportunity provided to lower and working class
students who reject attending medical school due to debt-related fears. These students
would perceive medicine as a financially realistic career. Since these students choose
primary care specialties in greater numbers than their upper SES counterparts, the SAFE
proposal offers a viable midrange solution to the PCP shortage.
Regarding rural practice location, limited financial resources, both federal and
state, should consider shifting some monies from the NHSC and other debt relief
programs into pipeline programs that start in middle school and high school and support
students through medical school.309 The literature shows that many participants (30%) of
debt relief programs do not fulfill their obligations and those meeting their obligations
leave the HPSA after completion, indicating these programs do not provide stability or
long term solutions for the areas served.131,139 This study’s findings also showed very few
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U of L medical students entered the federal NHSC and that the state of Kentucky
eliminated its debt relief and grant establishment programs due to lack of participants.
Consequently, financial incentives and debt relief policies may not be the most optimal
use of resources to solve the physician geographic maldistribution problem.
Although the findings did not confirm the affinity model that students who grow
up in rural areas or who participate in rural training in medical school are more likely to
relocate in rural areas, the affinity model and rural pipeline programs have been
established in the literature. Kentucky’s PEPP program demonstrates that, by engaging
and mentoring adolescents to undertake medical careers, many go on to healthcare
graduate programs and become physicians, dentists, and nurses. Fifty-three percent of
PEPP participants who became physicians and practice in Kentucky work in rural areas
(albeit, osteopathic and non-PCPs constitute some of this workforce). Further, research
has shown rural practice location success with medical schools incorporating rural
pathway programs that draft and admit students likely to practice in rural areas, and then
provide rural training usually in the third and fourth year of medical school.8,20,109,110
Also, as mentioned previously, evaluation of the University of Louisville’s Trover Rural
Track program has shown the program to be highly successful in terms of graduates
practicing in rural areas.10 These programs’ positive outcomes, along with the
questionable long-term realization of debt relief programs to retain physicians, should
cause policy makers to consider shifting some financial resources into rural pipeline and
pathway programs.
Thus, medical associations, along with state and federal policymakers, should
consider integrating the SAFE proposal, along with rural pipeline, and pathway programs
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as a solution to the PCP and rural shortages. Pipeline programs’ ability to draft rural
teenagers to attend medical school becomes easier without potential massive debt fears.
Matriculants are more likely to go into primary care and rural areas knowing the amount
owed to the medical school is prorated based on income, and that this prorating would not
hinder their living standard that, for many pipeline participants, is predicated on a rural
lifestyle. The rural track programs would affirm the benefits of a rural practice and
counteract the influence of rural students getting their only medical training in
metropolitan areas and then being lured away from practicing in rural areas after
completing medical training.102 Ultimately, these strategies would provide success for
both Kentucky and the nation.
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Scholarship

> $165,000

1.42 (0.71, 2.84)

1.14 (0.53, 2.45)

$50,000-$99,999

$135,000-$164,999

1.52 (0.70, 3.30)

<$50,000

Rural

Training
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1.0

1.75 (1.08, 2.83)

1.53 (0.89, 2.61)

1.67 (0.97, 2.88)

1.70 (1.01, 2.88)

Traditional
Medical Education

0.397

0.300

0.395

0.368

Interaction
P Value

1.0

1.34 (0.49, 3.70)

0.17 (0.00, 15.92)

1.33 (0.01,127.35)

0.61 (0.00, 75.49)

Rural
Medical Education

1.0

1.34 (0.49, 3.70)

1.31 (0.43, 3.94)

1.84 (0.62, 5.46)

2.32 (0.79, 6.82)

Traditional
Medical Education

Test

-

0.383

0.888

0.583

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Race, 100% Medical School Scholarship

1.0

> $165,000

0.35 (0.02, 5.46)

$100,000$134,999

0.53 (0.04, 8.01)

0.45 (0.02, 9.17)

$50,000-$99,999

$135,000$164,999

0.44 (0.02, 8.03)

<$50,000

Rural
Medical Education

Training
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1.19 (0.69, 2.07)

$100,000-$134,999

1.0

1.0

0.64 (0.04, 10.29)

3.25 (0.27, 38.78)

1.76 (0.16, 19.56)

0.47 (0.02, 9.74)

Black

0.497

0.436

0.829

0.456

Interaction
P Value

1.0

1.22 (0.43, 3.46)

1.14 (0.37, 3.48)

1.72 (0.55, 5.32)

1.90 (0.60, 5.99)

White

1.0

1.22 (0.43, 3.46)

0.46 (0.00,327.90)

1.07 (0.01,153.20)

3.44 (0.01,1711.4)

Black

Test

-

0.788

0.856

0.854

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Rural Medical Training, 100% Medical
School Scholarship

> $165,000

1.69 (1.03, 2.76)

1.34 (0.76, 2.36)

$50,000-$99,999

$135,000-$164,999

1.50 (0.87, 2.59)

<$50,000

White

Training
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3.11 (0.37, 26.46)

$100,000-$134,999

1.0

1.0

0.64 (0.04, 10.29)

3.25 (0.27, 38.78)

1.76 (0.16, 19.56)

0.47 (0.02, 9.74)

Black

0.432

0.979

0.355

0.209

Interaction
P Value

1.0

1.22 (0.43, 3.46)

1.31 (0.02, 86.68)

4.28 (0.07, 279.95)

3.81 (0.11,137.70)

Other

1.0

1.22 (0.43, 3.46)

0.46 (0.00,327.90)

1.07 (0.01,153.20)

3.44 (0.01,1711.4)

Black

Test

-

0.789

0.676

0.978

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Rural Medical Training, 100% Medical
School Scholarship

> $165,000

2.47 (0.36, 17.14)

7.96 (0.93, 67.79)

$50,000-$99,999

$135,000-$164,999

4.36 (0.76, 24.85)

<$50,000

Other

Training
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0.95
1.00
1.02
0.63

SES * Medical Student Debt (<$50,000 vs
>$165,000)

SES * Medical Student Debt ($50,000-$99,999
vs >$165,000)

SES * Medical Student Debt ($100,000$139,999 vs >$165,000)

SES * Medical Student Debt ($140,000$164,999 vs >$165,000)

(0.41, 0.96)

(0.70, 1.50)

(0.67, 1.49)

(0.62, 1.45)

(2.08, 174.91)

(0.17, 9.44)

(0.19, 14.01)

(0.19, 22.56)

(0.73, 1.34)

0.032

0.905

0.984

0.808

0.009

0.827

0.662

0.544

0.950

2.77

1.43

1.41

2.96

0.005

0.12

0.24

0.004

0.61

(0.97, 7.89)

(0.55, 3.69)

(0.54, 3.71)

(0.93, 9.41)

(<0.001, 1.87)

(<0.001, 21.12)

(0.001, 47.74)

(<0.001, 3.56)

(0.28, 1.35)

0.057

0.464

0.489

0.066

0.080

0.421

0.595

0.111

0.225

PValue

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, Rural Upbringing, Rural Medical Training Race, 100% Medical
School Scholarship

19.08

Medical Student Debt ($140,000-$164,999 vs
>$165,000)

1.62

Medical Student Debt ($50,000-$99,999 vs
>$165,000)
1.25

2.09

Medical Student Debt (<$50,000 vs >$165,000)

Medical Student Debt ($100,000-$139,999 vs
>$165,000)

0.99

SES

Odds Ratio

(Lower,
Upper)

Odds
Ratio

(Lower,
Upper)

PValue

95% CI

Testing

95% CI

Training

Appendix 10: Primary Care Base Model Modeling SES by Medical Student Debt Interaction for Primary Care Specialty Choice

223
1.05
1.42
1.45

USMLE Step1 * Medical Student Debt
($50,000-$99,999 vs >$165,000)

USMLE Step1 * Medical Student Debt
($100,000-$134,999 vs >$165,000)

USMLE Step1 * Medical Student Debt
($135,000-$164,999 vs >$165,000)

(0.88, 2.38)

(0.86, 2.36)

(0.65, 1.68)

(0.89, 2.55)

(<0.001, 15.87)

(<0.001, 22.13)

(<0.001, >999.99)

(<0.001, 10.50)

(0.47, 1.08)

(Lower, Upper)

0.143

0.173

0.848

0.126

0.157

0.172

0.935

0.126

0.107

PValue

1.19

2.38

1.44

0.78

0.04

<0.001

0.00

241.36

0.63

Odds
Ratio

(0.45, 3.15)

(0.83, 6.81)

(0.55, 3.82)

(0.15, 4.00)

(<0.001, >999.99)

(<0.001, 63.48)

(<0.001, >999.99)

(<0.001, >999.99)

(0.30, 1.33)

(Lower, Upper)

95% CI

Testing

0.730

0.105

0.460

0.766

0.740

0.111

0.516

0.752

0.228

PValue

Adjusted for Year graduated, Gender, Age, SES, Rural Upbringing, Rural Medical Training, Race, 100% Medical School Scholarship

1.51

<0.001

Medical Student Debt ($135,000-$164,999 vs
>$165,000)

USMLE Step1 * Medical Student Debt
(<$50,000 vs >$165,000)

<0.001

0.68

<0.001

0.70

Medical Student Debt ($100,000-$134,999 vs
>$165,000)

Medical Student Debt ($50,000-$99,999 vs
>$165,000)

Medical Student Debt (<$50,000 vs
>$165,000)

USMLE Step1 (based on 10 unit score
increase)

Odds
Ratio

95% CI

Training

Appendix 11: USMLE Step 1 Score by Medical Student Debt Interaction for Rural Practice Location
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0.77 (0.16, 3.83)

$100,000-$134,999

1.0

1.0

1.62 (0.43, 6.09)

1.17 (0.28, 4.88)

1.38 (0.34, 5.66)

0.78 (0.17, 3.61)

Males

0.596

0.692

0.960

0.639

Interaction
P Value

1.0

0.55 (0.04, 7.41)

2.39 (0.19, 30.68)

3.50 (0.26, 46.46)

0.99 (0.03, 31.78)

Females

1.0

1.24 (0.18, 8.81)

0.65 (0.05, 8.32)

0.82 (0.06, 11.89)

0.78 (0.07, 8.41)

Males

Test

0.618

0.442

0.393

0.903

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Rural Medical School Training, Age, SES, Rural Upbringing, Race, 100% Medical
School Scholarship

> $165,000

0.93 (0.19, 4.48)

1.46 (0.31, 6.79)

$50,000-$99,999

$135,000-$164,999

1.30 (0.26, 6.54)

<$50,000

Females

Training

Appendix 12: Gender by Medical Student Debt Interaction for Rural Practice Location
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0.71 ( 0.07, 7.37)

$100,000-$134,999

1.0

1.0

1.23 ( 0.38, 3.92)

1.12 ( 0.32, 3.86)

1.76 ( 0.52, 5.92)

1.10 ( 0.31, 3.95)

< 27 years

0.713

0.738

0.431

0.962

Interaction
P Value

1.0

0.27 ( 0.01, 13.86)

1.73 ( 0.07, 43.27)

1.38 ( 0.08, 23.05)

1.67 ( 0.03, 91.42)

>26 years

1.0

1.17 ( 0.20, 7.03)

1.07 ( 0.11, 10.22)

1.78 ( 0.16, 19.73)

0.87 ( 0.09, 8.90)

>26 years

Test

0.501

0.798

0.884

0.773

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Rural Medical School Training, Gender, SES, Rural Upbringing, Race, 100%
Medical School Scholarship

> $165,000

1.97 ( 0.21, 18.42)

0.62 ( 0.06, 6.48)

$50,000-$99,999

$135,000-$164,999

1.18 ( 0.09, 16.36)

<$50,000

>26 years

Training

Appendix 13: Age by Medical Student Debt Interaction for Rural Practice Location
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1.03 (0.25, 4.28)

$100,000-$134,999

1.0

1.0

1.34 (0.29, 6.11)

0.97 (0.20, 4.71)

0.90 (0.17, 4.68)

0.94 (0.17, 5.10)

Non Rural

0.965

0.954

0.506

0.873

Interaction
P Value

1.0

8.10 (0.37,178.57)

12.95 (0.49,343.15)

17.53 (0.50,618.59)

14.26 (0.41,492.06)

Rural

1.0

0.17 (0.02, 1.61)

0.12 (0.00, 3.02)

0.32 (0.03, 3.27)

0.12 (0.01, 2.55)

Non Rural

Test

0.046

0.035

0.050

0.039

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Medical Training, Race, 100% Medical School
Scholarship

> $165,000

1.28 (0.33, 4.98)

1.81 (0.46, 7.11)

$50,000-$99,999

$135,000-$164,999

1.12 (0.26, 4.85)

<$50,000

Rural

Training

Appendix 14: Rural Upbringing by Medical Student Debt Interaction for Rural Practice Location
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1.0

1.0

0.801

0.982

0.453

0.952

Interaction
P Value

1.0

6.72 (0.02,1849.7)

1.10 (0.16, 7.75)

7.37 (0.03,1788.8)

3.87 (0.00,4982.9)

Rural
Medical Education

1.0

0.73 (0.14, 3.85)

1.10 (0.16, 7.75)

1.53 (0.19, 12.02)

0.76 (0.09, 6.69)

Traditional
Medical Education

Test

0.455

.

0.576

0.667

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Race, 100% Medical School Scholarship

> $165,000

0.68 (0.01, 86.78)

1.30 (0.45, 3.75)

0.87 (0.27, 2.80)

$100,000$134,999

$135,000$164,999

1.51 (0.50, 4.56)

$50,000-$99,999 0.21 (0.00, 34.04)

0.93 (0.01,116.53)

0.91 (0.27, 3.02)

Traditional
Medical Education

0.78 (0.01,100.52)

<$50,000

Rural
Medical Education

Training

Appendix 15: Rural Medical Training by Medical Student Debt Interaction for Rural Practice Location
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1.40 (0.42, 4.69)

$100,000-$134,999

1.0

1.0

0.61 (0.03, 13.35)

0.13 (0.01, 2.73)

0.10 (0.01, 1.96)

0.18 (0.01, 5.43)

Black

0.573

0.155

0.064

0.255

Interaction
P Value

1.0

1.86 (0.32, 10.77)

2.05 (0.26, 15.97)

2.98 (0.35, 25.02)

1.91 (0.19, 19.19)

White

1.0

1.86 (0.32, 10.77)

13.02 (0.01, 12544)

4.00 (0.00,4988.2)

1.91 (0.19, 19.19)

Black

Test

.

0.592

0.934

.

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Rural Medical Training, Race, 100%
Medical School Scholarship

> $165,000

1.56 (0.50, 4.84)

2.02 (0.62, 6.63)

$50,000-$99,999

$135,000-$164,999

1.44 (0.41, 5.00)

<$50,000

White

Training

Appendix 16: Race (White) by Medical Student Debt Interaction for Rural Practice Location
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0.43 (0.00, 1.21)

$100,000-$134,999

1.0

1.0

0.61 (0.03, 13.35)

0.13 (0.01, 2.73)

0.10 (0.01, 1.96)

0.18 (0.01, 5.43)

Black

0.890

0.683

0.330

0.994

Interaction
P Value

1.0

0.00 (0.00, I )

13.02 (0.01, 12544)

4.00 (0.00,4988.2)

0.00 (0.00, <0.99)

Other
Race

1.0

1.86 (0.32, 10.77)

13.02 (0.01, 12544)

4.00 (0.00,4988.2)

1.91 (0.19, 19.19)

Black

Test

0.999

.

.

0.999

Interaction
P Value

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, SES, Rural Upbringing, Rural Medical Training, Race, 100%
Medical School Scholarship

> $165,000

0.41 (0.00, 5.52)

1.22 (0.02, 0.97)

$50,000-$99,999

$135,000-$164,999

0.18 (0.00,17.75)

<$50,000

Other
Race

Training

Appendix 17: Race (Other) by Medical Student Debt Interaction for Rural Practice Location

Appendix 18: SES by Medical Student Debt Interaction for Rural Practice Location
Training

Testing

95% CI

95% CI

Odds
PRatio (Lower, Upper) Value

Odds
Ratio

(Lower, Upper)

PValue

SES

1.22

(0.58, 2.56)

0.609

1.12

(0.45, 2.78)

0.803

Medical Student
Debt (<$50,000
vs >$165,000)

7.13

(0.06, 904.01)

0.427

10.81

(0.00, >999.99)

0.562

Medical Student
Debt ($50,000$99,999 vs
>$165,000)

21.75 (0.26, >999.99) 0.174

28.97

(0.04, >999.99)

0.325

Medical Student
Debt ($100,000$134,999 vs
>$165,000)

4.08

(0.04, 391.42)

0.546

2.45

(0.00, >999.99)

0.786

Medical Student
Debt ($135,000$164,999 vs
>$165,000)

0.82

(0.01, 92.61)

0.934

180.44

(0.41, >999.99)

0.095

SES * Medical
Student Debt
(<$50,000 vs
>$165,000)

0.68

(0.28,

0.407

0.64

(0.15, 2.75)

0.545

SES * Medical
Student Debt
($50,000$99,999 vs
>$165,000)

0.58

0.201

0.58

(0.16, 2.09)

0.405

1.69)

(0.25, 1.34)
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SES * Medical
Student Debt
($100,000$134,999 vs
>$165,000)

0.76

(0.32, 1.80)

0.528

0.91

(0.25, 3.24)

0.880

SES * Medical
Student Debt
($135,000$164,999 vs
>$165,000)

1.10

(0.45, 2.67)

0.840

0.31

(0.09, 1.13)

0.076

Adjusted for Year graduated, USMLE Step1 score, Gender, Age, Rural Upbringing,
Rural Medical Training, Race, 100% Medical School Scholarship
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Appendix 19: List of Abbreviations
AAMC: Association of American Medical Colleges
AANP: American Association of Nurse Practitioners
ACA: Accountability Care Act
ACGME: Accreditation Council for Graduate Medical Education
ACO: Accountable Care Organizations
AHRQ: Agency for Healthcare Research and Quality
AMA: American Medical Association
AMCAS: American Medical College Association Survey
ARRA: American Recovery and Reinvestment Act
CBC: competency-based curriculum
CHWs: Community Health Workers
CLS: controllable lifestyle specialties
CMS: Center for Medicare and Medicaid Services
CDSS: clinical decision support systems
CDTM: collaborative drug therapy management
CPI: consumer price index
CPOEs: computer provider order entry systems
CPT: Current Procedural Terminology
EHRs: electronic health records
FIPs: financial incentive programs
FTE: full-time equivalent
GME: Graduate Medical Education
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HIT: health information technology
HITECH: Health Information Technology for Economic and Clinical Health
HPSAs: health professional shortage areas
HRSA: Health Resources and Service Administration
IMG: international medical school graduates
IOM: Institute of Medicine
KHBE: Kentucky Health Benefits Exchange
KIOM: Kentucky Institute of Medicine
KMA: Kentucky Medical Association
LEAP: Learning from Effective Ambulatory Practices
MAR: missing at random
MAs: medical assistants
MCAR: missing completely at random
MMS: medication management services
MUC: medically underserved communities
NHSC: National Health Service Corps
NMHC: Nurse Managed Health Clinics
NPs: Nurse Practitioners
ONC: Office of the National Coordinator for Health Information Technology
PAs: Physician Assistants
PACs: Political Action Committees
PCMH: Patient Centered Medical Home

233

PCPs: primary care physicians classified as Family Medicine, Internal Medicine, and
Pediatric specialties (as defined by the Agency for Healthcare Research and
Quality)
PCTE: Primary Care Training and Enhancement Title VII program
PPHF: Prevention and Public Health Fund
PEPP: Kentucky’s Professional Education Preparation Program
PRM: Physician Requirements Model
PSDM: Physician Supply and Demand Model
PSM: Physician Supply Model
RBRVS: Resource-Based Relative Value Scale
RNs: Registered Nurses
ROC: Receiver Operator Characteristics
RUC: Relative Value Scale Update Committee
RUCC: Rural-Urban Continuum Codes
RVU: relative value unit
SAFE: Strategic Alternative for Funding Education
SOP: scope of practice regulations
SES: social economic status
SGR: sustainable growth rate
UME: Undergraduate Medical Education – M1 through M4 years
USMLE: United States Medical Licensing Examination
ULS: uncontrollable lifestyle specialties
ULSOM: University of Louisville School of Medicine
URM: underrepresented minority
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USMG: United States medical school graduates
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