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Abstract 

Objective: There is a disparity in physician to population ratios between rural and urban 

Arizona.   The University of Arizona Medical School has a unique opportunity to increase the 

supply of physicians serving in rural Arizona through its admissions process. This study is a 

quality improvement project which examined whether or not the admission committee 

members at both the Tucson and Phoenix campuses are considering probability of future rural 

practice when making admission decisions and if they know the evidence based predictors for 

rural practice. Methods: The admission committee members from the University of Arizona 

Medical School were asked to fill out a questionnaire regarding their preferences for future 

rural practitioners and if they knew the two most accurate predictors for rural practice. Results: 

There were 22 respondents to the survey- 12 out of 13 from Phoenix and 10 out of 14 from 

Tucson. Fifty-nine percent (n=13) of the total respondents listed likelihood to practice in a rural 

community as positively affecting their admission decision, 27 percent (n=6) said it does not 

affect their decision at all, and 13 percent (n=3) said it affects their decision very positively.  All 

22 respondents correctly identified rural background as one of the two strongest predictors of 

rural practice while 11 correctly identified stated interest in family practice as the other. 

Conclusion: The University of Arizona Medical School admissions committees are well 

positioned to increase the supply of rural physicians in Arizona. Even still, some of the members 

of the committee could benefit from education regarding accurate predictors of rural practice. 
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Introduction and Significance 

Background 

In December 2004 the number of physicians in active practice in Arizona was 12,024 

which equals a 207/100,000 physician to population ratio. This was far below the national 

physician to population average of 283/100,000 (Johnson, Rimsza, Garcy, & Grossman, 2005).  

The 2011 State Physician Workforce Data Release put forth by the Association of American 

Medical Colleges recorded the number of physicians to be 14,398 with a physician to 

population ratio of 218/100,000. While the physician to population ratio improved over this 

time period, Arizona still ranks 35th in the nation. The 2011 national physician to population 

ratio was 256/100,000. Furthermore, there is a disparity of physicians practicing in rural Arizona 

compared to physicians practicing in urban Arizona as shown by the Arizona Rural Health 

Workforce Trend Analysis for 2007-2010 which reports only 8% of the state’s 14,827 physicians 

working in rural areas. According to “The Arizona Physician Workforce Study Part 1: The 

Numbers of Practicing Physicians 1992-2004”, there were 1,473 physicians practicing in rural 

areas of Arizona compared to 9,307 physicians practicing in urban areas of Arizona. This works 

out to rural and urban physician to population ratios of 124/100,000 and 231/100,000 

respectively. This same study reports that, in 2004, the three counties with the highest 

physician to population ratio were Maricopa County with 220/100,000, Coconino County with 

249/100,000 and Pima County with 276/100,000. The three counties with the lowest physician 

to population ratio were Pinal County with 67/100,000, Graham County with 61/100,000 and 

Apache County with 48/100,000. The State of Arizona defines rural as any county other than 

Maricopa and Pima.  

There are significant limitations to using physician to population ratios to compare 

healthcare needs between rural and urban areas. For example, this ratio does not account for 

differences in physician specialties. This is an important difference when comparing rural health 

care needs to urban health care needs because rural areas may only have the population to 

support the family practice specialty but do not have the patient populations required to 

support such specialties as orthopedic surgery, obstetrics and gynecology, and cardiology. 

Therefore, any increase in physicians practicing in rural areas would most likely be an increase 
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in family practice physicians and may over saturate the rural family physician market. In fact, if 

family physicians were removed from the 1,548 rural U.S. counties that are not Primary Care 

Health Personnel Shortage Areas (PCHPSAs), 67.8 percent of those counties would be PCHPSAs. 

On the other hand, removing all general internists would make only 2.1 percent of the counties 

PCHPSAs, and only 0.5 percent would become PCHPSAs without pediatricians or without 

ob/gyns (LaRavia et al., 2002).  

The physician to population ratio also does not account for the stage of practice for 

licensed physicians. This is important because physicians become licensed when they graduate 

medical school and yet they usually continue their training in residency programs for at least 3 

years as residents and rural areas cannot support residency programs. This will be changing 

with the introduction of a rural/underserved program at UPH-Kino in Tucson now in its second 

year as well as two residency programs in Yuma and Flagstaff beginning in 2012 and 2014 

respectively. 

Still another reason this variable is not ideal for assessing health care needs of different 

populations is that it doesn’t take into account mid-level providers such as physician assistants 

and nurse practitioners. For instance, according to Part II of the Arizona Physician Workforce 

Study Physician assistants make up 51% of medical providers in Apache County (See Appendix 

B). 

For these and other reasons it is important to ask more meaningful questions such as 

how do health outcomes (e.g. maternal morbidity and mortality, infant morbidity and mortality, 

life expectancy, mortality rates, causes of mortality etc.) compare between rural and urban AZ? 

Such questions will more effectively answer the question of whether or not the physician 

disparity between rural and urban Arizona is a concern. If the answer to these questions show 

there is no disparity between rural and urban populations’ health outcomes then the 

disproportionate supply of rural and urban physicians naturally becomes less pressing of an 

issue. Nevertheless, this paper continues to use physician to population ratios to compare 

health care needs of rural areas to those of urban areas because this is the format which the 

literature on this subject presents these data. 
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In 1996 the Arizona state legislature mandated the University of Arizona College of 

Medicine to accept the responsibility to improve health care among the populations of rural 

Arizona (Arizona Revised Statutes 15-1754 - Rural Health Professions Program; Definition, 

2010).  In response to this mandate the University created the Rural Health Professions 

Program (RHPP). RHPP is designed to nurture student interest in rural practice by providing 

medical students opportunities to work in rural areas with a physician preceptor so they can 

experience the challenges and gratifications of rural medical practice. The intent is that over 

time this program will increase the number of physicians that enter and remain in rural practice 

which is indirectly related to improving rural health care (Office of Medical Student Education, 

2010). The program provides a $300 per week stipend to cover living expenses for students 

while they are working in these rural communities. 

The University of Arizona College of Medicine also seeks to address the rural physician 

shortage through its admissions process. The admissions committee members at both 

campuses are members of the faculty and student body, are self-nominated and then voted on 

for selection by their peers. Currently the Tucson and Phoenix admissions committees function 

independently from each other and yet according to the admissions policies of both the 

Phoenix and Tucson campuses, the admissions committees see “a sincere interest in practicing 

in medically underserved areas, urban or rural” as favorable (Office of Admissions- 

Phoenix/Tucson, 2008) when making admissions decisions. While this statement reveals the 

intent of the admissions committee to address medically underserved areas, including rural 

areas, it does not explain how “a sincere interest” is determined nor does it explain how it is 

treated “favorably”. There is a need for greater transparency of the admissions committees’ 

assessment measures and decision making processes. There is also a need to determine if the 

current approach of the admissions committees is evidence based and effective.  

In order to examine the effectiveness of the admissions committees at accepting future 

rural practitioners it is necessary to determine which medical school applicant characteristics 

predict rural practice and whether or not these characteristics are understood and accounted 

for during the University Of Arizona College Of Medicine’s admissions process. There is a 

paucity of literature that addresses the issues of rural populations in the United States. There is 
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an even smaller amount that addresses which characteristics of medical school applicants 

predict future service in rural Arizona. Nonetheless, this paper examines the evidence available 

and presents the strongest predictors which are rural background, male gender, family 

medicine specialty (LaRavia et al., 2002)(Rosenblatt, Whitcomb, Cullen, Lishner, & Hart, 1992) 

Impact 

Both the RHPP and the admissions committee approaches to address the physician 

shortage need to be examined to determine their effectiveness at addressing the important 

issue of rural health disparities. This study evaluates the efficiency of the College of Medicine’s 

admissions committees at recruiting medical school applicants who are most likely to serve in 

rural areas. Evaluation of the RHPP is not covered in this paper.  

It is important to determine if the admissions committees at the University of Arizona 

College of Medicine know how to predict rural practice among medical school applicants. This is 

especially important because there have been several studies that have shown that such an 

admissions approach has proved effective at increasing the supply of physicians to rural 

America. (Rabinowitz, 1988a) (Adkins et al., 1987) (Boulger, 1991) (Brazeau, Potts, & Hickner, 

1990) (Rabinowitz, 1993) (Rabinowitz, 1988b) (Jones, Humphreys, & Prideaux, 2009a). In fact, 

according to Rabinowitz, Diamond, Markham and Santana, the admissions process (i.e., 

admitting students who both grow up in rural areas and plan to practice family medicine in 

rural communities) is by far the most important factor in rural physician outcomes  (Rabinowitz, 

Diamond, Markham, & Santana, 2011). Such an admissions approach by the University of 

Arizona would help eliminate the rural health disparities in Arizona. 

 

Aims and Hypotheses  

This study evaluates whether or not the University of Arizona College of Medicine’s 

admissions committees take into consideration the likelihood of medical school applicants to 

practice in rural areas when they are making decisions about who they will admit to medical 

school. It also evaluates if they are knowledgeable of applicant characteristics that predict 

future rural practice. 
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There were two null hypotheses presented in this project. The first null hypothesis was 

that no committee member would list likelihood to practice rurally as positively or very 

positively affecting his/her admission decisions. The other hypothesis was that none of the 

committee members would choose rural background or interest in family practice as the two 

applicant characteristics most predictive of rural practice. 

The following literature review identifies the most accurate predictors for rural practice 

among medical school applicants. 

Literature Review 

 

Predicting medical students’ rural practice intentions using data from the Medical Schools’ 

Outcome Database (Jones, Humphreys, & Prideaux, 2009b) 

Michael Jones, John Humphreys, and David Prideaux conducted a study designed to 

assess the feasibility of developing a predictive model for medical students’ intention to take up 

rural practice based on characteristics of the individual and their circumstance on entry to 

medical school. The study was conducted in Australia and data were obtained from the 

country’s Medical Schools Outcome Database (MSOD) which is a survey that collects 

information on entry to medical school covering medical students’ family background, 

education and upbringing, present circumstances, and medical school and career intentions. 

Further data are collected with an exit questionnaire at the end of their university training 

collecting more information on their experiences and where students have applied for 

internship in their first year after graduation from medical school. The total number of student 

questionnaires in the study was 4,112. The results of study are shown in Figure 1 below. 
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Figure 1 Strength of predictors for rural practice intentions 
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Odds ratios below 1.0 indicate negative effect (i.e. reduced probability) while odds ratios above 

1.0 indicate a positive effect (i.e. higher probability). All factors listed on the horizontal axis of 

Figure 1 have statistically significant and independent effects on the probability of intending to 

practice in rural areas. From left to right these factors include “Does not self-ident as rural” 

which signifies they selected no to a survey question asking whether or not they consider 

themselves to have a rural background. “Never educ rural area” means that the medical 

student has never attended school in a rural area. “Income: parents” indicates the students are 

financially supported by their parents. “Spec: undecided” means the students are unsure about 

their future career choice. “Bonded” students are those who have accepted financial assistance 

in return for a specific service commitment to some type of underserved area after graduation. 

The headings “Rural residence: 1-5 yrs” and “Rural residence: >5 yrs” signify the students 

consider themselves to have lived in a rural area for the specified amount of time. “Longest 

residence: regional” means the student considers that most of their upbringing was in a non-

urban area. “Income: scholarship” means the student’s financial support is from a non-bonded 

scholarship. And finally, “Spec: generalist” means the student has indicated they prefer a 

generalist versus a specialist medical career. 

 A significant strength of this study is the large sample size. A significant limitation to this 

study is the use of intention to take-up rural practice as reported on the MSOD rather than 

actual behavior as the outcome variable. The MSOD has provisions for collecting actual 

behavioral data but these are not yet available.  

Which Medical Schools Produce Rural Physicians? (Rosenblatt et al., 1992) 

 Rager A. Rosenblatt, et. al. designed a study to “examine the hypothesis that medical 

schools vary systematically and predictably in the proportion of their graduates who enter rural 

practice.” They used the 1991 version of the American Medical Association (AMA) Physician 

Masterfile to determine rural and urban practice locations of 578, 610 physicians that 

graduated from American medical schools between 1976 and 1985. While they did not use 

individual characteristics of medical school applicants as the principle outcome measure, they 

found included in the AMA Physician Masterfile specific characteristics of physicians currently 

practicing in rural areas that might be used to predict rural practice by medical school 
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admissions committees. The characteristics of rural doctors they noted in their study are that 

family physicians and men are more likely to enter into rural practice than their counterparts. 

They found that 29% of family physicians are practicing in rural areas with the next highest 

physician specialty practicing in rural areas, general internal medicine, was 12%. With regards 

to sex, 13.8% of men were practicing in rural areas compared to 8.8% of women. 

 Strengths of this study are the large sample size and actual physician behavior as an 

outcome variable. A significant limitation is that its design was not intended to examine medical 

school applicant characteristics’ correlation with actual physician behavior. 

Educating Generalist Physicians for Rural Practice: How Are We Doing? (Geyman, Hart, Norris, 

Coombs, & Lishner, 2000) 

 John P. Geyman, et. al. conducted a comprehensive literature review of 125 relevant 

articles to assess the successes and failures of medical education and government programs 

and initiatives intended to increase the number of physicians practicing in rural areas. They 

used as key words for their literature search rural health, training-support, education-medical, 

internship and residency. After analyzing the contents of these articles, summaries were 

categorized into 8 categories including the categories of admission/selection policies and 

recruitment and retention strategies. The article then went on to evaluate specific initiatives 

targeting medical student selection, recruitment and retention. They reported on studies done 

by Howard Rabinowitz (see below) which showed rural background and stated interest in rural 

practice as accurate predictors of rural practice for medical school applicants. They also 

reported on studies by Mark Doescher which describe an overall male-to-female ratio of 5.4:1 

for rural physicians. Geyman, et. al. go on to conclude that with the increasing female 

proportion of the physician workforce that new strategies will need to be evaluated and 

implemented if we are to avoid a further decline in the number of rural physicians.  

 Geyman et. al. report on information from the 1995 medical school graduating class. 

They point out that only 294 senior medical students out of 13,000 respondents expressed an 

interest in future rural practice. Common characteristics of these 294 include being slightly 

older than their counterparts, being married and having children, being white, graduating from 
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public medical schools, preferring family practice, taking rural/international electives, and 

performing volunteer work in a public health clinic or other programs serving underserved 

individuals. 

 The main point of this review is that increasing the supply of physicians in a rural area is 

a complex, multifaceted problem including efforts to: accurately identify rurally oriented 

applicants, offer rurally oriented training and experiences during medical school and residency, 

and provide support to rural doctors in order to increase retention. They point out that there 

are many areas along this path for potential rural doctors to fall out of the rural practice 

pipeline. However, the fact that they identify successful efforts in the admissions approach is 

particularly relevant to this current study. 

 “Rural Doctors and Rural Backgrounds: How Strong is the Evidence? A Systematic Review” 

(Laven & Wilkinson, 2003) 

Gillian Laven and David Wilkenson, of Australia, summarized the evidence for the 

predictors of rural practice in their article “Rural Doctors and Rural Backgrounds: How Strong is 

the Evidence? A Systematic Review”. They reviewed 12 international observational studies of a 

case-control or cohort design. Each of these studies made a clear and quantitative comparison 

between current rural and urban doctors. Their findings were that rural background was 

associated with rural practice in 10 of the 12 studies in which it was reported. Having a rural 

partner was associated with rural practice in 3 of the 4 studies in which it was reported. Rural 

under-graduate training was associated with rural practice in 4 of the 5 studies in which it was 

reported. Rural post-graduate training was associated with rural practice in 1 of the 2 studies in 

which it was reported. They concluded that there is consistent evidence that the likelihood of 

working in rural practice is approximately twice as high among doctors with a rural background. 

With regard to the other rural factors studied they concluded that there is an association with 

rural practice and that the strength of association is similar to that of rural background but 

there is a smaller body of evidence supporting these other factors. The authors also point out 

that these other rural factors were not part of the search criteria and so conclusions cannot be 

drawn from this review. 
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 Strengths of this study include the fact that it looks at a bigger body of evidence than 

would be possible in one study. The studies they included for review all used quantitative 

comparisons of urban and rural groups. It also gives succinct synopses of each articles’ results.  

Limitations to this systematic review include the inability to establish a consistent 

definition of ‘rural background’, ‘rural schooling’, ‘rural hometown’, ‘urban background’ etc. in 

the studies reviewed. For example, the studies reported rural background as being born, 

growing up and/or schooling in the country.  Another potential limitation is that of publication 

bias. There may be studies that found a negative correlation between rural background and 

rural practice which never were published and so were not available for this review. 

Predicting Rural Practice Using Different Definitions to Classify Medical School Applicants as 

having a Rural Upbringing (Owen, Conaway, Bailey, & Hayden, 2007) 

 John A. Owden, Mark R. Conaway, Beth A. Bailely, and Gregory F. Hayden examined the 

relationship between a medical school applicant’s rural background and the likelihood of rural 

practice using different definitions of rural background. They assessed the rural background of 

graduates from the University of Virginia School of Medicine (years 1994-1999) by coding these 

graduates’ high school, college, and permanent addresses and using 4 different definitions of 

rural. In addition, they issued a survey in which most physicians responded to the question, 

“Did you grow up in a rural area?” The same 4 definitions of rural practice were used to assess 

the rurality of practice locations. They then used logistic regression models to predict the 

simultaneous effect of different definitions of rural background and applicants’ career 

preference at matriculation on the probability of practicing in rural areas.  

 The results of their study showed that in univariate analysis the high school, college, and 

permanent addresses were all predictive of rural practice using 1 or more of the definitions of 

rural. They also found that self description of “grew up rural” was the best predictor of rural 

practice. The authors suggest that medical school admission committees interested in 

identifying applicants whose rural background predisposes them to rural practice may wish to 

ask the applicants directly during the interview or on a supplemental application form about 

having grown up in a rural community.  
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 The major strength of this article is the specificity in which it defines rural background. 

The benefit of determining a specific definition is that it provides programs that are seeking to 

increase the supply of rural physicians with a clear cut method of identifying applicants whose 

rural background may predispose them to rural practice. 

 The major weakness is that it only includes students from the University of Virginia 

which makes generalized applicability hard to discern. Another weakness of the article is that it 

did not address the potential problem of using the self determined ‘grew up rural’ variable due 

to applicants’ bias once they become aware that a rural background will give them an 

advantage during the application process. 

US Medical Schools and the Rural Family Physician Gender Gap (Ellsbury, Doescher, & Hart, 

2000) 

Kathleen E. Ellsbury, Mark P. Doescher, and Gary Hart tried to identify the US medical 

schools most successful at producing rural family physicians and general practitioners of both 

genders. They used the American Medical Association masterfile data on 1988-1996 medical 

school graduates as their assessment tool. According to the AMA masterfile data, 2.8% of 

female graduates were rural practitioners compared to 3.9% of male graduates. Furthermore 

rural male family physicians and general practitioners of this recent cohort of graduates 

outnumbered their female colleagues 2.5 to 1, compared with an overall male-to-female 

physician graduate ratio of 1.8 to 1. The trend observed by the authors was that publicly funded 

schools produced more rural female family physicians and general practitioners than privately 

funded schools. Interestingly, out of the 34 medical schools that reported a significant 

proportion of female graduates practicing rurally all but 4 reported an even greater proportion 

of male graduates practicing rurally. 

Significant limitations of this study include not including osteopathic physicians.  Also 

those graduates still in residency training were excluded from the study which results in a bias 

toward showing that the medical schools are producing higher percentages of generalists than 

will be true at a later point in time. Also, this study did not include information about whether 
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physicians worked full or part time which is relevant because female practitioners are more 

likely to practice part time than their male counterparts. 

High School Census Tract Information Predicts Practice in Rural and Minority Communities 

(Hughes et al., 2005) 

Susan Hughes, et. al. tested the hypothesis that practice in rural, underserved, and high 

minority communities can be predicted by US Census-derived demographic and socioeconomic 

features of the physician’s community of origin. They studied 214 graduates from the years 

1970-2000 of a family practice residency program at the University of California, San Francisco 

(UCSF). The graduates’ rural-urban commuting area code; education, racial, and ethnic 

distribution; median income; population; and federal designation as a medically underserved 

area were collected from census tracts of each graduate’s high school address and current 

practice location. They found that graduation from high school in a rural census tract was 

associated with rural practice. They found no characteristics of the high school census tract that 

were predictive of practice in a medically underserved area. 

A major strength of this study is that it shows the ability of an objective variable to predict rural 

practice. Weaknesses include a relatively small sample size and only examining residency 

graduates from one residency program. It is possible that these residents chose to attend the 

UCSF program because it has a particularly high focus on rural health which may bias the 

findings. A better sample would be medical school matriculates from several different medical 

schools.  

The authors state that their evidence supports assertions that rural physicians come from rural 

backgrounds and that this evidence would be a powerful tool for admissions committees at 

medical schools who have the goal of supplying physicians to rural areas. 

Critical Factors for Designing Programs to Increase the Supply and Retention of Rural Primary 

Care Physicians (Rabinowitz, Diamond, Markham, & Paynter, 2001) 

Howard K. Rabinowitz, James J. Diamond, Fred W. Markham, and Nina P. Paynter conducted a 

retrospective cohort study to identify reasons why the Physician Shortage Area Program (PSAP) 
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of Jefferson Medical College is so effective at addressing the shortage of rural primary care 

physicians. They studied a total of 3414 graduates from Jefferson Medical College classes from 

1978-1993. They found that growing up in a rural area, freshman-year plan for family practice, 

being in the PSAP, having a National Health Service Corps scholarship, male sex, and taking an 

elective senior family practice rural preceptorship were all independently predictive of 

physicians practicing rural primary care. Of these variables only the senior family practice rural 

preceptorship was not available at the time the subjects applied to medical school. 

Interestingly, they found that among the non-PSAP graduates 2 key selection characteristics of 

PSAP students (having grown up in a rural area and freshman year plans for family practice) 

were 78% as likely as PSAP graduates to be rural primary care physicians, and 75% as likely to 

remain, suggesting that the admissions component of the PSAP is the most important reason 

for its success. They also found that only 1.8% of graduates from the entire medical college 

without either of these factors ended up practicing in rural communities. 

The authors conclude that medical educators can have the greatest impact on increasing rural 

primary care physicians by increasing the number of medical school matriculates with rural 

backgrounds in and family medicine career plans. Curricular experiences can further increase 

the likelihood of rural practice for those already likely to become rural primary care physicians 

as predicted by family medicine career plans and rural background. 

A major strength of this study is the relatively large sample size and the inclusion of medical 

school matriculates rather than a more selectively characterized sample of family practice 

residents. A major weakness is the fact that all sample participants came from the same 

medical college. 

Literature Review Summary 

Table 1 summarizes the literature presented above. It lists medical school applicant 

characteristics that would be available to admission committees prior to matriculation. It also 

comments on the strength of the correlation between these characteristics and predicting 

future rural practice as reported in the literature. Only characteristics with a positive 

correlation to rural practice are reported. 
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Variable Studies including variable Strength of correlation 

Specialty 

undecided 

Predicting medical students’ rural practice 

intentions using data from the Medical 

Schools’ Outcome Database 

OR >1 

Rural Background Predicting medical students’ rural practice 

intentions using data from the Medical 

Schools’ Outcome Database 

OR= 3 (rural residence >5 

years) 

“Rural Doctors and Rural Backgrounds: How 

Strong is the Evidence? A Systematic 

Review” 

 

Rural background was 

associated with rural 

practice in 10 of the 12 

studies in which it was 

reported. 

and 

The likelihood of working in 

rural practice is 

approximately twice as high 

among doctors with a rural 

background. 

Predicting Rural Practice Using Different 

Definitions to Classify Medical School 

Applicants as having a Rural Upbringing 

Rural high school, college, 

and permanent addresses 

were all predictive of rural 

practice 

 

High School Census Tract Information 

Predicts Practice in Rural and Minority 

Communities 

Graduation from high school 

in a rural census tract was 

associated with rural 

practice. 
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Critical Factors for Designing Programs to 

Increase the Supply and Retention of Rural 

Primary Care Physicians 

 

Only 1.8% of Jefferson 

Medical College graduates 

that didn’t have a rural 

background or have an 

interest in family practice 

during their freshman year 

were practicing in rural 

areas. 

Specialty: 

generalist 

Predicting medical students’ rural practice 

intentions using data from the Medical 

Schools’ Outcome Database 

OR= 6 

Which Medical Schools Produce Rural 

Physicians? 

 

29% of family physicians are 

practicing in rural areas with 

the next highest, general 

internal medicine, was 12%. 

Critical Factors for Designing Programs to 

Increase the Supply and Retention of Rural 

Primary Care Physicians 

 

Only 1.8% of Jefferson 

Medical College graduates 

that didn’t have a rural 

background or have interest 

in family practice during 

their freshman year were 

practicing in rural areas. 

Sex Which Medical Schools Produce Rural 

Physicians? 

 

13.8% of men were 

practicing in rural areas 

compared to 8.8% of 

women. 

Educating Generalist Physicians for Rural 

Practice: How Are We Doing? 

Male-to-female ratio of 5.4:1 

for rural physicians 
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US Medical Schools and the Rural Family 

Physician Gender Gap 

 

2.8% of female graduates 

were rural practitioners 

compared to 3.9% of male 

graduates.   

Rural male family physicians 

and general practitioners of 

this recent cohort of 

graduates outnumbered 

their female colleagues 2.5 

to 1, compared with an 

overall male-to-female 

physician graduate ratio of 

1.8 to 1 

Self identifies as 

rural 

Predicting Rural Practice Using Different 

Definitions to Classify Medical School 

Applicants as having a Rural Upbringing 

 

Self description of “grew up 

rural” was the best predictor 

of rural practice 

Having a rural 

partner 

“Rural Doctors and Rural Backgrounds: How 

Strong is the Evidence? A Systematic 

Review” 

 

Having a rural partner was 

associated with rural 

practice in 3 of the 4 studies 

in which it was reported 

Rural 

undergraduate 

training 

“Rural Doctors and Rural Backgrounds: How 

Strong is the Evidence? A Systematic 

Review” 

 

Rural under-graduate 

training was associated with 

rural practice in 4 of the 5 

studies in which it was 

reported. 
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Rural post-

graduate training 

“Rural Doctors and Rural Backgrounds: How 

Strong is the Evidence? A Systematic 

Review” 

Rural post-graduate training 

was associated with rural 

practice in 1 of the 2 studies 

in which it was reported. 

Table1 Literature Review Summary 
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As indicated by table 1, rural background and generalist specialty are more commonly positively 

correlated with future rural practice. Rural background was reported in five of the studies 

reviewed and generalist specialty was reported in three. Of note, sex of applicant was also 

reported in three studies but did not have as strong of a correlation. It is hard to compare the 

strength of the correlation between variables as each study uses different statistical measures 

(e.g. odds ratio versus percentage of graduates with a particular variable entering rural 

practice). 
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Research Methods 

 In order to evaluate the efficiency of the College of Medicine’s admissions committees 

at recruiting medical school applicants who are most likely to serve in rural areas it was first 

necessary to determine what applicant characteristics predict rural practice. This first step was 

determined via the foregoing literature review. The literature review was done using the Ovid 

Database at the University of Arizona Health Science Library. Word searches included “rural”, 

“medical school admissions”, and “predictors of rural practice”. Articles were chosen by the 

researcher based on their relevance to this study. 

 The next step was to evaluate how the likelihood to practice rurally affects admission 

committee members’ admission decisions. It was also important to evaluate if committee 

members could correctly identify the applicant characteristics most predictive of rural practice. 

These questions were evaluated via a questionnaire created by the researcher and delivered 

electronically to the committee members (Appendix A).  Committee members were identified 

by contacting the director of admissions at both the Phoenix and Tucson campuses and 

obtaining email addresses for each member.  

In an effort to obtain 100% participation in the survey, committee members who did not 

respond to the survey were emailed three times over a 3 week period to remind them to 

participate in the survey. Also to maximize response rates, the researcher tried to simplify the 

survey as much as possible. The questionnaire only included options in question number four 

that were discussed in the literature. 

The aim of this study was purposefully kept unknown to admissions committee 

members prior to their completing the questionnaires so their answers were not biased. The 

committee members were also asked not to share the contents of the survey with their 

colleagues. Participation on the survey was voluntary. The researcher did not make any 

statements to committee members regarding the anonymity of survey responses because 

committee members’ admission decisions are not anonymous and anonymity of the survey 

responses would have been incongruent.  



20 
 

The rationale for the aim of this study is that several reports are given that show a 

selective admissions program for rural physicians is effective at decreasing the gap in physician 

to population ratios between rural and urban populations (Rabinowitz, 1988a) (Adkins et al., 

1987) (Boulger, 1991) (Brazeau et al., 1990) (Rabinowitz, 1993) (Jones, Humphreys, & Prideaux, 

2009a) (Rabinowitz et al., 2011).  

The two null hypotheses presented in this project were 1) no committee member would 

list likelihood to practice rurally as positively or very positively affecting his/her admission 

decisions and 2) none of the committee members would choose rural background or interest in 

family practice as the two applicant characteristics most predictive of rural practice. Data 

analysis was done by collecting the questionnaires and determining what percentage of 

committee members prove the above null hypotheses wrong. The researcher also provided 

qualitative analysis in the form of a table which summarizes each of the free text answers 

submitted by committee members. Dr. Carol Galper reviewed the qualitative data summary to 

ensure the accuracy and thoroughness of representation. 

IRB approval 

 This study did not require IRB approval because it was classified as a quality 

improvement project for the admissions committees as opposed to a human subjects research 

project. 
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Results: 

There were 22 respondents to the survey- 12 out of 13 from Phoenix and 10 out of 14 from 

Tucson giving an overall response rate of 81%. One-hundred percent of respondents agreed not 

to share the contents of the survey with their colleagues. Each of the 22 respondents answered 

all four of the questions. Fifty-nine percent (n=13) of the total respondents listed likelihood to 

practice in a rural community as positively affecting their admission decision, 27 percent (n=6) 

said it does not affect their decision at all, and 13 (n=3) percent said it affects their decision 

very positively.  (See Table 2) 

All 22 respondents offered a qualitative explanation for their answer to “How does likelihood to 

practice in a rural area affect your admission decision?” Their responses are summarized in 

Table 3.  

Common themes for the narrative explanation of the “positively” or “very positively” answers 

to “How does likelihood to practice in a rural area affect your admission decision?” include that 

“rural Arizona is medically underserved” and “they feel it is the duty of the UofA medical school, 

as a public institution, to supply doctors to underserved populations”. Common themes for 

those that answered “not at all” include “it is hard to tell which students will end up in rural 

areas”  and “stated interest in rural does not necessarily affect their decision as much as it gives 

the committee members insight into the applicant’s personality and motivation for going into 

medicine.” 

All 22 respondents correctly identified rural background as one of the two strongest predictors 

of rural practice while 11 correctly identified stated interest in family practice as the other. 

Other responses include 4 choosing a partner with a rural background, 4 for National Health 

Service Corps Scholarship and 3 for low socioeconomic status.  (See Table 4) 

Table 5 compares data between the Tucson and Phoenix committee members by showing how 

many from each campus chose “Positively”, “Very positively”, and “Not at all” in answer to 

Question 2 and “Family Practice” as an answer to question 4. All respondents from both 

campuses chose rural background as one of the two answers to question 4.  
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 Very 

Negatively 

Negatively Not at All Positively  Very 

Positively 

N 0 0 6 13 3 

% 0 0 27 59 14 

Table 2 Answers to Question 2- “How does likelihood to practice in a rural area affect your 

decision?” 
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Respondent 
Number 

Question 2 
answer 

Question 3 answer summaries  

1 Positively Recruiting rural oriented students will help fulfill needs of rural 
areas. 

2 Very Positively One mission of the University of Arizona College of Medicine is 
to address the rural health shortage. 

3 Not at all Not everybody desires to live and work in rural areas. 

4 Positively Rural areas lack health care amenities and need good doctors. 

5 Very Positively Rural areas, especially reservations, are underserved. The UofA 
has programs to train students to work in these areas. It is 
important to accept applicants that intend to work in these areas 
and will utilize these programs. 

6 Positively We need doctors to practice rurally. 

7 Positively Rural areas need more doctors. Medical institutions can meet 
that need by accepting rurally-minded applicants.  

8 Not at all It’s hard to predict where doctors will end up. Stated interest in 
rural service merely offers insight into applicants’ character. 

9 Positively The University of Arizona College of Medicine has an obligation 
to meet the needs of the underserved rural communities. 

10 Not at all We need all kinds of doctors. Applicants really don’t know where 
they will want to end up. 

11 Positively Rural Arizona is medically underserved. The admission 
committee is obligated to meet needs of the community. 

12 Positively Rural student will more likely serve rurally or underserved 

13 Positively Rural tendencies are viewed positively if applicants can 
substantiate their interest with past experiences.  

14 Very Positively Rurally-oriented students add diversity to the school and even 
though those with rural backgrounds may have lower GPA’s and 
MCAT scores they are successful. 
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15 Positively Rural physicians are in demand in Arizona. 

16 Not at all A lot of applicants state rural intentions but rarely follow 
through. 

17 Positively Rural physicians are in demand in Arizona. 

18 Positively Even though stated interest in rural practice is not always 
reliable the University of Arizona is a public institution and must 
consider the needs of rural Arizona. 

19 Positively We need rural physicians. Applicants who speak about this are 
unique and desirable. 

20 Not at all Applicants will say anything to get admitted. 

21 Not at all Rural preference doesn’t affect the decision but an applicant’s 
interest in this area offers the committee insight into their 
motivation and passion for medicine. 

22 Positively This is a priority of the Arizona legislature. 

Table 3 Answers to Question 3- “Explain your answer to How does likelihood to practice in a 
rural area affect your admission decision?” 
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 N % 

Rural background 22 100 

Partner with rural background 4 18 

Stated interest in family 

practice 

11 50 

Stated interest in internal 

medicine 

0 0 

Stated interest in pediatrics 0 0 

Male gender 0 0 

Female gender 0 0 

Low socioeconomic status 3 14 

National health service corps 

scholarship 

4 18 

Ethnic minority 0 0 

Table 4 Answers to Question 4- “Which two applicant characteristics do you consider are the 

most predictive of rural practice?” 
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 Positively Very Positively Not  at All Family Practice 

Phoenix committee members 9 0 3 4 

Tucson committee members 4 3 3 7 

Table 5 Comparison between the Tucson and Phoenix committees’ answers to questions 2 and 

4. 
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Discussion 

Rural and urban physician to population ratios in Arizona are 124/100,000 and 231/100,000 

respectively. The University of Arizona and the Arizona State Legislature have decided that it is 

their duty to try and eliminate this disparity.  

Rabinowitz from Jefferson University has written several research articles in which he stresses 

an admissions approach as the single most effective way to increase the number of Jefferson 

Medical School graduates that serve in rural areas. These data may be used to support 

implementation of similar policies at institutions, such as the University of Arizona Medical 

School, that seek to increase the number of physicians serving in rural communities.  

Twenty-two of the 27 total committee members responded to the survey making a response 

rate of 81%. This study has shown that the University of Arizona is already well positioned to 

attempt this approach as 72 percent of survey respondents view likelihood to practice in a rural 

area as either positively or very positively affecting their admission decision. Reasons for these 

views include a perception that rural Arizona is underserved and the University of Arizona has a 

duty to address this problem by increasing the number of doctors serving the rural 

communities of Arizona. Moreover, 100 percent of survey respondents correctly identified rural 

background as one of the best predictors for rural practice while 50 percent of respondents also 

correctly selected stated interest in family practice as another of the best predictors for rural 

practice. Seventy-five percent of the Phoenix committee members who responded to the 

survey think likelihood to practice rurally positively affects their admission decision while the 

remaining 25% said it does not affect their decision at all. However, only 33% of Phoenix 

committee members could correctly identify both stated interest in family practice and rural 

background as the strongest predictors for rural practice.   Seventy percent of the Tucson 

committee members who responded to the survey think likelihood to practice rurally positively 

or very positively affects their admission decision while the remaining 30% said it does not 

affect their decision at all. Interestingly, 70% of Tucson committee members correctly picked 

intentions for family practice and rural background as the most accurate predictors of rural 
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practice. However, they were not all the same 70% as those who view rural tendencies 

positively or very positively.  

It is important for institutions wanting to implement an admissions process that selects 

applicants who are more likely to serve in rural areas to educate their committee members 

about the effectiveness of the admissions approach and about the predictors of rural practice. 

This is especially apparent in this study as common explanations among those stating likelihood 

to practice rurally has no effect on their admission decision included their lack of faith in 

reliable predictors. It is also advisable for these institutions to interview candidates about their 

interests in rural practice and family medicine.  

The results of this study suggest that most of the members of the University of Arizona medical 

school admissions committees already view likelihood to practice rural as positively affecting 

their admission decisions but the committees could benefit from education about the 

predictors for rural practice. Many are knowledgeable of predictors of rural practice but there is 

still some room for improvement since only 50% of overall respondents were able to select 

both rural background and stated interest in family practice as the two strongest predictors for 

rural practice while 73% said they viewed likelihood for rural practice favorably. This 

discrepancy was even bigger among the Phoenix committee members as 75% said likelihood to 

practice rurally positively affected their decision yet only 33% could correctly identify both rural 

background and intentions for family practice as the best predictors for rural practice.  

Additional support for the assertion that the admission committees could benefit from 

education is that more committee members may be swayed to consider likelihood to practice 

rurally as positively affecting their admissions decisions if they are aware of the evidence 

supporting rural background and intentions for family practice as predictors for rural practice. 

There are a few important limitations to this study. One limitation is that the survey’s validity, 

which is the ability of the survey to accurately measure the preferences of committee members 

regarding likelihood for rural practice, was not established. Similarly the survey’s reliability, 

which is the ability of the survey to produce consistent results with subsequent usage, was not 

established. Establishing these metric characteristics will increase the credibility of the findings 
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in this study. Another limitation was the lack of inclusion criteria for articles used to establish 

predictors of rural practice. For example, using key words such as “rural”, “admissions 

committee”, and “medical school” to search for articles and then designing a systemized 

method as to which articles to include would allow future researchers to perform projects to 

reaffirm or refute the findings of this study. Finally, incongruent definitions among the articles 

for rural predictors such as “rural background” and “interest in family practice” makes it hard to 

aggregate results from different studies in a way that accurately reflects the findings of each 

individual article. This in turn limits the ability to accurately identify the most reliable predictors 

of rural practice. There is not a straightforward way to overcome the differing definitions of 

rural predictors as this would critically limit the literature available to provide enough support 

for drawing conclusions. 
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Future Directions 

There are many areas for future study in the area of rural health disparities. One particularly 

essential area to focus upon would be whether or not there is a true rural health disparity as a 

result of physician to population differences among rural and urban populations. We need to 

know if increasing the physician to population in rural areas ratio will truly benefit rural 

residents. In fact, it may even be the case that rural residents have better health outcomes than 

do urban residents with similar demographics. Currently the literature on rural health mainly 

focuses upon physician to population ratios as the health indicator for rural populations. It is 

important to ask more meaningful questions such as how do health outcomes (e.g. maternal 

morbidity and mortality, infant morbidity and mortality, life expectancy, mortality rates, causes 

of mortality etc.) compare between rural and urban AZ? Such questions will more effectively 

answer the question of whether or not the physician disparity between rural and urban Arizona 

is a concern. If the answer to these questions show there is no disparity between rural and 

urban populations’ health outcomes then the disproportionate supply of rural and urban 

physicians naturally becomes less pressing of an issue.  

Further inquiry should also be directed at answering ethical questions regarding this type of 

applicant selection criteria. For example, is it ethical to give preference to an applicant who is 

from a rural background even though he has not established the same degree of scholastic 

accomplishments that predict a successful career in medicine?  

Additionally, other barriers to rural practice should be studied that might offer other methods 

of intervention to increase the physician to population ratio in rural areas. These barriers may 

include things such as lack of easy access to continuing education classes, lack of community 

resources for physician family members, and decreased earning potential for rural physicians.   

  



31 
 

Conclusion 

The vast majority of the members of the admissions committees at both the Phoenix and 

Tucson campuses of the University of Arizona Medical School consider likelihood to practice in 

a rural community as favorable. The schools are well positioned to implement an admissions 

approach to increase numbers of physicians working in rural areas. Committee members, 

especially at the Phoenix campus, would benefit from education about the most accurate 

predictors of rural practice and the effectiveness of such an admissions approach. 
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Appendix A 

Questionnaire: 

1. For research purposes, please do not discuss this survey with your colleagues. 

• I agree 

• I disagree 

2. How does likelihood to practice in a rural area affect your decision? 

• very negativelynegatively  not at all  positivelyvery positively 

3. Explain your previous answer 

• Free text 

4. Which two applicant characteristics do you consider are the most predictive of rural 

practice? (Please only select two) 

• Rural background 

• Partner with rural background 

• Stated interest in family practice 

• Stated interest in internal medicine 

• Stated interest in pediatrics 

• Male Gender 

• Female Gender 

• Low socioeconomic status 

• National Health Service Corps Scholarship 

• Ethnic minority 
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Appendix B 

 

Source: The Arizona Physician Workforce Study: Part II
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