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ABSTRACT

Introduction: This study examines US osteopathic residents’ and medical students’ attitudes and willingness to practice in rural
medicine. The multiple aims of this study were to determine: (1) if there are any significant differences in interest in rural medicine
among various levels of training; (2) the relative age, gender, and race of those who are intending to pursue a career in rural health;
and (3) whether a number of demographic characteristics (age, race, year of study) or participation in a rural elective significantly
impacted the students’ and residents’ interest in practicing in a rural area. In particular, differences between osteopathic students
and residents are emphasized, because few previous studies have focused on this topic.

Methods: De-identified, cross-sectional, descriptive techniques utilizing 2 distinct web-based electronic surveys were used in this
study. Each survey was sent electronically to medical students and physicians-in-training. Statistical methods included means,
frequencies, and r-tests to determine significant differences among groups. Logistic regression was used to determine the impact of
various factors on overall rural interest for each group.

Results: A total of 161 students from two osteopathic colleges completed and submitted the survey as well as 51 residents/fellows
from a variety of training programs. Approximately 43% of the student respondents and 67% of residents expressed an intention of
practicing rural medicine. Several notable differences were found among the opinions of students and residents, particularly
regarding the perceived prestige of rural physicians. Among medical students, overall interest in rural practice decreased in years 2
to 4; however, there was a positive influence if the students were aged 34 years or over. As expected, being raised in a rural area

had a positive impact on rural interest. Additional findings included the lack of significance for gender or race, and the positive
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influence of taking a rural elective. For residents, some results are similar, although interest in rural medicine actually increased

with time.

Conclusion: It is imperative that osteopathic medical schools recruit individuals who will be most likely to pursue rural medicine,

and then train them to provide health access for rural populations. Further, financial incentives are important to both students and

residents, suggesting that ‘loan forgiveness’ programs or scholarships may be useful in promoting rural location. In order to

facilitate the training of individuals who will likely pursue rural medicine, there must be institutional dedication to this goal.

Key words: medical students, osteopathic medical education, residents, rural interest, rural medicine, USA.

Introduction

Rural areas in the USA are facing a myriad of challenges on
a variety of levels. Family owned farms are being sold off or
foreclosed upon. Small towns are losing their college-
educated children to larger cities where there are greater
opportunities for employment. Rural schools are being
consolidated and closed, and medical care is vanishing from
small towns, causing residents to travel further than ever
before for their medical needs'?. In particular, adequate
health care continues to be a major concern for rural
America. There is a well-documented need for physicians in

rural areas’.

Today, as in the past, osteopathic physicians continue to play
a major role in meeting the health care needs of America’s
rural population. While allopathic physicians continue to
significantly outnumber osteopathic physicians (in 2004
there were five allopathic students for every one osteopathic
student), a high number of osteopathic physicians
(approximately 60%) practice primary care as opposed to
specialties*. Osteopathic physicians have approximately
1.5 times greater probability of practicing in a rural area
compared with other physicians in the USA*®. Even though
many have responded to the needs of rural areas, there
remains a serious shortage of physicians, and the future of
health care in these areas is in a precarious position’. Fewer
medical students entering the field of primary care,
increasing levels of student debt, and lower levels of income
for primary-care physicians have all contributed to this

shortage’™.

Physician scarcity in rural areas is not a novel topic. There
have been many publications focused on the characteristics
of physicians who practice rural medicine. Many
publications have shown that the influence of a rural
background or upbringing has been one of the single
strongest predictors of future practice in a rural area’'.
Studies have also examined rural practice retention rates,
assessed the role of medical education on practice choice, and

looked at demographic factors that influence practice location'* .

Several of these factors, including age, gender, and ethnicity,
have been evaluated with somewhat mixed findings. For
example, studies by Rabinowitz, Diamone, Hojat and
Hazelwood, as well as Horner, Samsa, and Rickets found no
statistically significant impact for these characteristics'*">.
However, a study by Fryer, Stine, Vojir, and Miller found
that being a male and of older age has a positive influence on
rural practice'®. Similarly, a study of 1987 to 2000 graduates
demonstrated that graduates over the age of 29 years have
over 30% greater rural location rates after using the
appropriate controls for origins, training type, and career
choice. The study uses complete populations of
US physicians and may be more reliable than most regarding

the age factor®.

Residency and medical school curricula are additional
factors that have been shown to positively influence
physicians and medical students to practice medicine in a
rural area, although the majority of these studies have been
performed in allopathic settings'>'®. Once again, studies of
complete populations using secondary data indicate the

important contribution of training type. Both allopathic
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public and osteopathic training is associated with a 30 to
50% greater production of rural workforce®. All of these
findings deserve attention, especially by medical schools and
residency programs interested in producing physicians who

will practice in rural areas.

Although numerous studies have been published regarding
the aforementioned factors, very few direct studies have
focused on osteopathic physicians or students on this
important issue. In fact it appears that no studies have
directly compared osteopathic students with residents
according to their intention to practice in a rural area, a

shortcoming the present study aims to address.

This study is ultimately concerned with exploring the issue
of rural health disparities. Namely, determining what factors
play a role in the location decision as the careers of
osteopathic medical students and physicians-in-training
progress. It is important for organizations such as the
American Osteopathic Association (AOA), American
Association of Colleges of Osteopathic Medicine
(AACOM), hospitals, and government agencies to
understand the current level of interest in rural medicine in
order to project the future of the osteopathic profession in
rural health care. To effectively recruit future generations of
physicians interested in working in rural areas, it is crucial to
document historical relationships between a physician’s
demographic characteristics and background (age, gender,
race, and the type of community in which they have spent
most of their life) and their willingness to practice in a rural
area. An understanding of these issues is integral to being
able to appeal to this demographic and positively influence

their choice of a life in rural medicine.

Methods

Data

An electronic, web-based survey was developed and
implemented by the Office of Educational Development at
the Oklahoma State University Center for Health Sciences.

The survey web page was active from June to July 2007. The
survey and paperwork were forwarded to appropriate
personnel at AACOM who then sent a survey web-link to
their respective residents and fellows. Thus, all participants
were either osteopathic medical students or osteopathic
physicians currently in training (ie residents). Completion of
the survey was voluntary, and no incentives were used to

increase response rates.

Two distinct forms of the survey were used to collect data,
one for the osteopathic medical students and one for
osteopathic physicians-in-training. The survey was designed
in such a way to be easily completed within 10 min. No
personal identifiers were present in the surveys in an effort to
maintain confidentiality. Data captured from the survey
included: year in school/residency; age; gender; race;
population of the community in which the participant had
spent more than half his or her life; population of the
community in which the participant intended to practice; and
a host of questions regarding attitudes about practicing
medicine in a rural area. ‘Rural’ was defined as a community
of less than 50 000 people, which is common in the health

literature'”.
Statistical methods

Characteristics were summarized for both numbers and
percentages of students and residents. Differences between
the two groups were calculated by comparing means and
using appropriate t-tests. Logistic regression was then used
to determine factors associated with a positive response to
the question regarding intent to practice in a rural area.
Analyses were performed using both SPSS (SPSS Inc,
Chicago, IL, USA) and Stata (StataCorp; College Station,
TX, USA) statistical software packages, using varying levels
of statistical significance (p = 0.10, 0.05, and 0.01).

Results

A total of 161 students from two osteopathic colleges which

had a combined enrollment of 1386 students completed and
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submitted the survey, as well as 51 residents/fellows from a
variety of training programs. Although the student response
rate of approximately 12% is relatively low, some research
suggests this is a fairly standard rate for web-based surveys
where the distributor has no personal contact with the
survey-takers'®. The demographic characteristics and
opinions regarding practicing in a rural location are divided
into student and resident groups, including statistics only for
those who plan on practicing in a rural area (Tables 1 and 2,
respectively). These tables also include #-tests for significant
differences between students’ and residents’ responses.
Results of the logistic regression are also reported (Table 3),
with reported coefficients designating the odds ratios associated

with a respondents’ intent to practice in a rural location.

Student survey

Approximately 41% of the respondents were between the
ages of 18 and 25 years, 40% were aged 26-33 years, and 9%
were 34 years and older. The distribution between Ist, 2nd,
3rd, and 4th year students was relatively even. As expected,
these characteristics varied significantly from resident’s
responses, with students more likely to be younger, less
likely to be in their 2nd year of study, but more likely to be
in the 4th year at their respective institutions. Approximately
43% of students expressed the intention to practice rural
medicine, which was significantly lower than the percentage
of the residents (53%). Approximately 47% of students were
raised in a rural area. Approximately 54% took a rural
elective or planned to take a rural elective during their
osteopathic education. Of those seeking rural practice, over
80% were raised in a rural area, and 70% took or planned to

take a rural elective course.

In terms of opinions on rural practice (Table2), more
students indicated that receiving financial incentives was
more important in their decision to pursue a rural career than
other motivations. While being generally positive about rural
physicians, it is worth noting that 6% felt that rural
physicians were less qualified than their urban counterparts —

which was statistically significantly higher than the opinions

of residents (of whom none felt that way). This occurs
despite the relatively similar percentage of student /residents
with rural origin (Table 1, 47% and 53%, respectively; not
statistically different in these samples). The only other
significant difference between the 2 groups came in their
comfort level in treating patients without a major medical
center. Fewer students (50%) were (understandably)
comfortable working in such conditions than residents
(66%). This may be simply due to the additional time

practicing medicine of the residents.

Our logistic regression uses intent of practicing in a rural
area as the dependent variable. The overall fit of the model
for students is quite good, with a pseudo R* of 0.38 and
almost 80% correctly predicted for those with both rural and
urban intent. As expected, having a rural upbringing has a
positive and significant impact. Strikingly, however, as time
in school increases, the likelihood of maintaining an
intention of rural practice appears to decline. This negative
relationship is significant for year2 at p =0.05, and in
years 3 and 4 at p=0.01. Additional findings include the
positive influence of being relatively older (>34 years) and
taking a rural elective. Gender and race did not play a role in

students’ decision to pursue rural medicine.
Resident and fellow survey

The majority of the respondents to the resident survey were
aged between 26 and 33 years, with only 20% over the age
of 33. Only 8% of the responding residents were in their 4th
year of postgraduate work, with approximately two-thirds of
the sample in either their 1st or 2nd year. It was found that
67% of all respondents expected to practice rural medicine
(which, as previously noted, is statistically significantly
higher than the rate for students), 53% were raised in a rural
area, and 63% took a rural elective as part of their
undergraduate education. Of those seeking a rural practice,
only 65% were raised in a rural area (compared with 80% of

students).
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Table 1: Descriptive statistics of survey respondents: osteopathic students and residents (values are frequencies of different

categories)

Descriptive item Students Residents

All | Rural intent All | P | Ruralintent
Age (years)
18-25 0.41 0.39 - -
26-33 0.50 0.45 0.80 Hkk 0.76
34+ 0.09 0.16 0.20 Hk 0.24
Year
1st 0.30 0.39 0.33 0.26
2nd 0.17 0.14 0.33 Hk 0.35
3rd 0.29 0.28 0.24 0.32
4th 0.25 0.19 0.08 Hkk 0.06
Male 0.50 0.57 0.53 0.59
Racial origin
Hispanic 0.07 0.04 0.06 0.03
Asian 0.07 0.04 0.04 0.06
Other 0.06 0.03 0.06 0.06
Rural origin 0.47 0.80 0.53 0.65
Rural intent 0.43 1.00 0.67 ok 1.00
Rural elective 0.54 0.70 0.63 0.74
No. observations 161 69 51 34
* #% and *** Indicate statistically different means between all students and residents at p =0.10, 0.05, and 0.01,
respectively.

Table 2: Opinions regarding rural practice by osteopathic students and residents (values are frequencies of different

categories)

Opinion Students Residents

All | Rural intent All | P | Ruralintent
Would pursue rural career if:
Actively recruited 0.34 0.49 0.45 0.56
Consultation with specialists were easy 0.48 0.64 0.43 0.47
(telemedicine)
Financial incentives provided (scholarships, 0.58 0.71 0.59 0.68
tuition reimbursement)
Profitable practice 0.45 0.54 0.41 0.44
Comparable base minimum salary 0.46 0.49 043 047
Opinions of rural physicians:
Less prestige than others 0.14 0.06 0.12 0.12
Have greater community impact 0.70 0.86 0.78 0.85
Less qualified 0.06 0.01 0.00 * 0.00
Comfort level working in a rural area:
Comfortable treating patients without major 0.50 0.71 0.66 ok 0.71
medical centers
Comfortable being the only physician in a 0.32 0.51 0.35 041
community
Enjoy experiencing continuity of care provided 0.73 0.88 0.82 091
by rural medicine
No. observations 161 69 51 34

*, %% and *** Indicate statistically different means between all students and residents at p = 0.10, 0.05, and 0.01, respectively.
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Table 3: Logistic regression results for factors associated with interest in practicing in a rural area (values correspond to f§)

Factor Model
Students Residents

B SE B SE
Rural upbringing 2.64 0.46 *EE 1.54 0.92
2nd year -1.74 0.72 ok 1.61 0.97
3rd year -1.73 0.65 Hokok 3.46 1.53 Hk
4th year -2.25 0.76 *EE 0.01 1.43
Age2 (26-33 years) 0.20 0.52 -1.34 1.12
Age3 (>34 years) 2.33 1.06 *E
Male 0.24 0.46 1.27 0.94
Hispanic 0.33 0.90
Asian -0.10 0.91
Other race’ -1.09 1.10 -0.69 1.19
Rural elective 1.83 0.53 *EE 2.29 1.02 *ok
Constant -1.63 0.57 *EE 1.79 1.33
Pseudo R” 0.376 0.348
Correctly predicted %
Rural 0.768 0911
Urban 0.811 0.588

*, kF & *** Indicate statistical significance at p =0.10, 0.05, & 0.01, respectively.
fHispanic, Asian, and other were combined for the residents model due to a smaller number of observations.

SE, Standard error.

The opinions on rural practice of residents are similar to
those of students. As might be expected, the residents’
influences were more likely to involve financial incentives
for rural practice location. Approximately 78% of residents
felt that rural physicians have a greater community impact
than their urban counterparts, and no residents felt that rural
physicians are less qualified than those in urban areas.
However, 12% did feel that rural physicians had lower
prestige. It was found that 66% of respondents were
comfortable treating patients away from major medical
centers, and 82% indicated that they enjoyed providing the

continuity of care required by rural medicine.

Resident responses were similar to students regarding the
positive impact of rural upbringing and taking a rural
elective as an undergraduate (p=0.10 and p=0.05,
respectively). However, unlike the student survey, residents
were actually more likely to be interested in rural medicine
during their 2nd and 3rd post-graduation years. The default
age category was over 34 years (because there were no
observations from residents between 18 and 25 years), and

Hispanic, Asian, and other race are grouped together due to a

smaller number of observations. However, none of these
variables is significant. Again, the model provides a
relatively good fit because the percentage correctly predicted
is quite high for both categories and is much more accurate
than a naive model that simply predicts the alternative with

the highest frequency.

Discussion

Student survey

The overall response given to the survey was fairly well
balanced across all years of undergraduate medical training.
High levels of third- and fourth-year student participation
were unexpected, due to their diverse and time-consuming
schedules. The relatively high levels of students expressing
interest in practicing in an area with less than 50 000
population (43%) could potentially introduce some self-
selectivity bias, because a national-level survey indicated
that only approximately 20% of graduating osteopathic
students answered this question affirmatively in 2004'®. The

potential for bias indicates that the parameter estimates
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associated with the regression results should be treated with

caution.

The opinions of the students indicate that financial incentives
are the best way to attract students to rural areas.
Approximately 58% of students said they would pursue a
rural career if these incentives were made available,
compared with only 45% who would pursue a rural career if
they were guaranteed a profitable practice, or 34% who
would pursue a rural career if actively recruited.
Interestingly, while 70% felt that rural physicians had greater
community impact than urban physicians, 6% still felt that
rural physicians were less qualified. This was one of the few
areas where statistically significant differences in opinion
occurred between students and residents. The other area of
difference was in the comfort level in treating patients away
from a major medical center, where only 50% of students
expressed comfort. This may be due to their training at that
point in time (because approximately 50% of the respondents

were in their first 2 years of medical school).

One of the most studied factors influencing medical students
to practice medicine in a rural location is a rural upbringing®
" This study also found rural upbringing to be a positive
factor, with strong levels of statistical significance for
students (p =0.01). This illustrates the high importance of
‘rural upbringing’ in recruitment by schools wanting to
produce practitioners interested in rural practice. However,
the recruitment of such students may be difficult, given the
small number of students who are interested in health
careers, gain access to higher education and perform well

enough to obtain admission into medical school.

Students taking or planning to take a rural elective did have
greater interest in a practice location with less than
50 000 people (p =0.01). Notably, while many osteopathic
schools require some rural rotations, this study found that
impact on rural practice was strictly from elective rotations.
Institutional dedication to rural medicine has been shown to
serve as one predictor of rural physician recruitment™®?*.

Rural rotations can be important indicators.

In the present study, gender and race did not play a role in
students’ decisions to pursue rural medicine, and this is

1214 However, an

consistent with most other studies
interesting finding of this study is that as time in school
increases, the likelihood of choosing rural practice declines.
Several explanations include decreasing idealism, rising
student debt, and perhaps even a potential lack of rural
physician role models as students move through their
training. The rapid decline in rural practice interest parallels
the decline in interest in family medicine in osteopathic
medical students in the last 20 years, with more rapid
declines in the past decade. When students do not choose
family medicine, the probability of rural practice declines
greatly. Further, students not choosing family medicine
realize that their practice locations are limited to larger
locations. Several studies show an overall decrease idealism
has been shown to occur throughout medical school and

. : . 2326
even into internship

. Rising student debt has also played
a role in students’ decisions to avoid primary-care medicine,
especially in rural areas”’*®. This high level of debt can be
dealt with by physician ‘loan forgiveness’ programs offered

to those interested in primary-care medicine.

As the number of rural practitioners declines, there is a
corresponding loss of physician role models. Role models
are an important component of a medical students’ education

. . . -3
and future practice intentions™™'

. These results suggest a
need to continually reinforce the benefits of practicing in a
rural area throughout a student’s career, perhaps with site
visits to well-regarded rural practicing physicians or

discussions about loan forgiveness programs.
Resident and fellow survey

There have been numerous programs designed to recruit
physicians, including government sponsored initiatives and

rural hospital physician recruitment’>**

. The popular strategy
to locate residency programs in rural areas has decreased in
number over the past several years”*>>. This study shows that
resident exposure to rural medicine as a medical student
(ie has taken a rural elective) is a positive influence on

interest in setting up practice in a rural area (p = 0.05), along
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with the continuing positive influence of rural upbringing
(p =0.10).

A primary difference between osteopathic medical students
and resident physicians is that medical students appear to
have an interest in practicing in a rural area in the early years
of medical school, whereas residents appear to have
increased interest in rural health later in residency, during the
2nd and 3rd years. It is interesting to note that residents have
a generally higher opinion of rural physicians than do
students, although only one opinion (that rural physicians are

less qualified) is statistically significant.
Limitations

The study has several limitations. As with all regression
analysis, establishing causality is difficult, and suggested
policy prescriptions are tempered by proposing that they may
be effective only if the causality runs from the independent
to dependent variables. In particular, there may be some
concerns about the direction of causality for the rural
elective variable, because those more interested in rural
medicine may be more likely to select these electives (as
opposed to seeing participation in the elective drive an
interest in rural medicine). The response rate to the web-
based survey was relatively low and, as previously noted, the
potential for bias exists because individuals with an interest
in rural medicine may have been more likely to complete the
survey. Finally, the use of a population base of 50 000 as the
definition of rural has been consistently applied in this
analysis and may be a limitation. Other studies may use
lower numbers or different designations, such as Rural-
Urban Commuting Area (RUCA) codes, which could impact

the results.

Conclusion and recommendations

Osteopathic medicine will remain an important contributor
to the rural workforce, but this will be a function of
admission of the medical students most likely to choose rural

practice, osteopathic emphasis on rural practice during

training, and graduation rates of the family physicians most
likely to choose rural practice. United States health policy
also limits rural workforce contributions as policy fails to
support primary care and fails to assist rural patients to
overcome financial access barriers. The goal of this study
was to assist osteopathic programs in their successful
recruitment and placement of physicians into underserved
rural areas. The results found that positive factors impacting
on rural interest include: having a rural background, being an
older student, and participating in rural clinical elective
experience for both medical students and residents. This
suggests that osteopathic schools can improve their
placement of rural physicians by targeting recruitment
programs on candidates who fit these descriptions, and by

offering incentives for participation in rural electives.

An additional goal of this study was to evaluate the
similarities and differences of osteopathic medical students
and physicians undergoing postgraduate training. One
striking similarity was that both students and residents
ranked financial incentives as the most influential motivator
for pursuing rural practice. No significant differences were
found for various types of incentives, indicating that separate
methods of promoting rural careers among students and
residents are not necessary. In particular, expanding loan
forgiveness programs or scholarships for students to
decrease student debt may be effective in encouraging both

students and residents to pursue rural careers.

The results also indicated that residents have higher opinions
of the qualifications of rural physicians, and that they feel
more comfortable treating patients in rural areas. While this
discrepancy is partly explainable by residents’ increased
experience, implementing programs that focus on rural
physician ‘success stories’ (such as interviews with well-
known rural physicians) or encouraging solo practice of
procedures typically found in rural areas may provide
additional benefit. Schools seeking to promote rural
physicians should emphasize education about rural practice
prior to the point at which a student can select family

medicine (which is generally a permanent choice).
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