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ABSTRACT
Introduction. Rural patients have greater need but less access to ortho-
pedic surgical care than their urban counterparts. Previous studies have 
investigated rural surgical care, but this is the first to assess the Kansas 
orthopedic surgery workforce to identify changes over time and rurality 
and inform thinking about future workforce composition.      
Methods.xThe authors analyzed 2009 and 2019 AMA MasterFile and 
Area Health Resource File (AHRF) data. Using frequencies, percent-
ages, and calculations of orthopedic surgeons per capita, we assessed 
workforce changes by rurality (Rural Urban Continuum Codes).  
Results. The dataset included 307 orthopedic surgeons; 197 were in 
both 2009 and 2019. Of these, 165 were in active practice in 2009 and 
244 in 2019, an increase of 79 (47.9%). Kansas had smaller propor-
tions of surgeons in rural (non-metro) versus urban (metro) counties in 
both years. Orthopedic surgeons per capita grew throughout the state, 
but the increase was smaller in rural counties. There were 11 women 
orthopedic surgeons in both years, 3.6% of the total 307. Among the 197 
surgeons in both years, four (2.0%) were women. No women orthopedic 
surgeons were in non-metro counties either year.  
Conclusions. Although the Kansas orthopedic surgery workforce 
grew from 2009 to 2019, rural Kansas remains a surgery desert based 
on orthopedic surgeons per capita. Further studies could determine 
whether this trend is similar to that in other rural states and how to 
attract orthopedic surgeons to rural practice. Kans J Med 2024;17:1-5

INTRODUCTION
Rural America has long been referred to as older and sicker,1 but the 

more nuanced reality is that those in rural communities have higher 
rates of chronic diseases, activity limitations, and chronic pain, and 
lower levels of physical activity than those in urban locations, while 
having less access to healthcare2 and, for some, lower levels of health 
literacy.3 Patients in rural areas tend to prefer receiving orthopedic care 
locally, especially for chronic, potentially disabling conditions such as 
osteoarthritis.4 However, rural Americans have less access to orthopedic 
surgeons than do their urban counterparts,5 especially a lack of access 
to local care.6 While states with larger rural populations, except in the 
South, have a higher density of orthopedic surgeons overall,7 there is a 
widening gap between urban and rural communities in the per capita 

number of orthopedic surgeons.5 In addition, while more women are 
entering the practice of orthopedic surgery (women represented 6.0% 
of orthopedic surgeons in 2010 and 7.4% by 2022), available data 
regarding physician distribution have not looked at the gender com-
position of the orthopedic surgeon workforce by rurality in Kansas.8-10

Patient-physician gender concordance has been well-studied, but 
results have been divided on the benefits of concordance.11 Outcomes 
studied have been related to patient-physician communication,11-13 
patient satisfaction or care rating scores,14-18 impressions of care out-
comes,19 and care and intervention effectiveness.20,21 While the vast 
majority of patients who seek orthopedic care do not express a prefer-
ence for the gender of their surgeon, those who do may prefer having a 
woman surgeon.22 Some studies have found that patients who receive 
care from women surgeons have better outcomes in terms of mortality, 
and that women patients, in particular, may have better outcomes when 
treated by a woman surgeon; however, this line of inquiry is relatively 
nascent.23,24 Even if outcomes are not different based on surgeon gender, 
increasing the number of rural orthopedic surgeons requires making 
positions in these areas attractive to all potential candidates, including 
the increasing number of women orthopedic surgeons.

A variety of approaches to addressing the orthopedic needs of those 
in rural communities have been developed over the years. These include 
outreach clinics, telemedicine, and recruiting additional orthopedic sur-
geons to these communities.4 In a survey of 145 hospital administrators, 
Weichel et al.25 found that 71.0% noted a need for increased orthope-
dic services in their communities, and one-third of rural hospitals were 
actively recruiting orthopedic surgeons. However, there is limited infor-
mation regarding changes in the rural orthopedic workforce, including 
the composition of that workforce over time.

This study used physician- and county-level data to describe the 
Kansas orthopedic surgery workforce, aiming to add to our knowledge 
of diversity issues in rural care and inform thinking about the future 
composition of the orthopedic surgery workforce.

METHODS
The authors used 2009 year-end and 2019 year-end American 

Medical Association (AMA) MasterFile data for surgical specialists in 
Kansas to describe the orthopedic surgery workforce by rurality, type of 
practice, and gender using summary statistics. This allowed the authors 
to describe what percentage of orthopedic surgeons were engaged in 
direct patient care in rural counties. 

We limited our analysis to the following surgical specialties (as named 
in the MasterFile): orthopedic adult reconstructive surgery, orthopedics 
(foot and ankle), orthopedic surgery, orthopedic surgery of the spine, 
orthopedic surgery-trauma, orthopedic pediatric surgery, orthope-
dic sports medicine, orthopedic musculoskeletal oncology, and hand 
surgery/orthopedic surgery. In the MasterFile, surgeons identified their 
primary specialty; therefore, these categories do not necessarily neatly 
align with existing residency programs, fellowships, or board certifica-
tions. The MasterFile codebook suggests that the category “orthopedic 
surgery” is general orthopedic surgical practice. For our purposes, we 
used the term “orthopedic surgeons” as an umbrella term inclusive of 
all aforementioned categories.

The MasterFile contained data on sex in 2009 (using categories “M” 
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recognized gender and sex were different, and therefore the collection 
and treatment (use of M and F categories) of these data were problem-
atic. However, we treated both years’ data as gender to approximate 
how gender representation may have changed from 2009 to 2019. We 
have referred to the “F” category as women and the “M” category as 
men.

We analyzed the total number of orthopedic surgeons in 2009 and 
2019, excluding trainees. We differentiated between those present in 
both years versus those only present in the 2019 data. We analyzed the 
primary type of practice (direct patient care, semi-retired, retired, not 
active for other reasons, or not classified) and the genders of these sur-
geons. We defined those in “direct patient care” as in “active practice” to 
avoid any confusion with the term DPC, which often stands for “direct 
primary care.” We also included “semi-retired” in our definition of 
active practice, as those surgeons may still have been providing patient 
care, though likely on a part-time basis. We compared the presence of 
orthopedic surgeons in Kansas counties by using the Rural-Urban Con-
tinuum Code (RUCC) classification system.26 We categorized RUCC’s 
1-3 as urban, consistent with the RUCC’s description of 1, 2, and 3 as 
“metro” counties. We categorized 4-9 as rural, although we recognized 
that counties in category 4 differ greatly from counties in category 9. 
Counties that are a 4 may have populations of 20,000 or greater and 
are adjacent to metro areas. A 7 would have a population between 5,000 
and 20,000 and not be adjacent to metro areas. The most rural RUCC 
classification, a 9, includes counties with populations under 5,000 
and not adjacent to metro areas. We considered urban and rural to be 
interchangeable with metropolitan and non-metropolitan, respectively, 
although there are a variety of approaches to rural classification and 
terminology.

We utilized the 2020-21 release of the Health Resources and Ser-
vices Administration (HRSA) Area Health Resource File (AHRF) to 
analyze basic population demographics for urban and rural U.S. coun-
ties, including population and percentage of population over age 65. We 
did not have access to the AHRF for 2009; only population variables for 
2010 were available. So, comparisons between 2009 MasterFile data 
and 2010 AHRF data were approximate. When describing these data 
together, we used “2009/10.”

RESULTS
In our Kansas dataset, there were 307 orthopedic surgeons. Of these, 

197 were present in both 2009 and 2019, while an additional 110 were 
added to the MasterFile between January 1, 2010 and December 31, 
2019 (Table 1). These data included fully retired surgeons. No surgeons 
were marked “presumed dead” in the dataset, but it should be noted that 
the 75th percentile of age in 2019 was 65, and there were three surgeons 
over age 90.
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Table 1. Kansas orthopedic surgery workforce by practice type, 
2009 and 2019.

Practice Type, n (%) 2009 2019 Change
   Direct patient care 161 (81.7%) 234 (76.2%) 73 (66.4%)
   Semi-retired 4 (2.0%) 10 (3.3%) 6 (5.5%)
Subtotal, active practice* 165 (83.8%) 244 (79.5%) 79 (71.8%)
   Retired 28 (14.2%) 54 (17.6%) 26 (23.6%)
   Not active for other  
   reasons 1 (0.5%) 1 (0.3%) 0 (0.0%)

   No classification 3 (1.5%) 8 (2.6%) 5 (4.5%)
Total 197 (100.0%) 307 (100.0%) 110 (100.0%)

*The definition of active practice includes those classified by the MasterFile as 
in “direct patient care” as well as those classified as “semi-retired,” as those in 
semi-retirement could still be providing some patient care.

Of the 197 orthopedic surgeons in the 2009 data, 165 were in active 
practice; 32 surgeons changed practice type from 2009 to 2019. Most 
practice type changes were due to retirement. In 2019, 24 moved from 
active practice to full retirement. Also in 2019, there were 244 orthope-
dic surgeons actively practicing in Kansas, representing a net gain of 79 
(47.9%) surgeons over the 10-year period. Of the 79 actively practicing 
orthopedic surgeons acquired from 2009 to 2019, 62 (78.5%) were 
incorporated into urban counties, while 17 (21.5%) were added in rural 
counties. The increase of 17 surgeons in rural counties represented a 
58.6% growth in the rural orthopedic surgery workforce. Nevertheless, 
this surge in rural counties did not encompass any female practitio-
ners, nor did it substantially impact the proportion of locally available 
orthopedic surgeons for rural populations. Kansas experienced a 
slight increase in proportion of orthopedic surgeons practicing in rural 
counties from 2009 to 2019. Of the 165 orthopedic surgeons actively 
practicing in 2009, 136 (82.4%) were in urban counties, and 29 (17.6%) 
were in rural counties. Among the 244 orthopedic surgeons in active 
practice in Kansas in 2019, 198 (81.1%) practiced in urban counties, and 
46 (18.9%) practiced in rural communities.

For those in practice in rural counties in 2009, orthopedic surgeons 
were most commonly found in RUCC 5 (n = 10). Counties in this clas-
sification have populations of 20,000 or more and are not adjacent to 
urban areas. There were no orthopedic surgeons in counties classified 
as RUCC 8 or 9. Among orthopedic surgeons practicing in rural areas 
in 2019, 17 (35.4%) were in RUCC 5 counties. There was one orthope-
dic surgeon located in a county classified as RUCC 9, but none in any 
RUCC 8 counties, showing little change over the preceding decade. 

Four women were in active orthopedic surgery practice in 2009, 
comprising 2.4% of the 165 actively practicing orthopedic surgeons 
that year. All these women practiced in urban counties. One woman 
surgeon retired between 2009 and 2019. Among the 110 orthopedic 
surgeons who entered the workforce after 2009, there were six women 
who entered active practice, resulting in a total of nine women ortho-
pedic surgeons in active practice in 2019, 3.7% of the total 244 in active 
practice. All nine (100.0%) women orthopedic surgeons practiced in 
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urban counties (Table 2).
According to the AHRF, in 2010, Kansas had a total population 

exceeding 2.8 million, with approximately 1.9 million people (66.5%) 
residing in urban counties and 956,485 (33.5%) in rural counties. By 
2019, the state's population had grown to over 2.9 million, reflecting 
a net increase of 60,196 people. Urban counties housed 2.0 million 
people (68.7%), while 911,973 (31.3%) resided in rural areas. This 
demographic shift resulted in an increase from approximately 7.2 ortho-
pedic surgeons per 100,000 population in urban areas in 2009/10 to 
9.9 in 2019. In contrast, rural areas experienced a rise from 3.0 orthope-
dic surgeons per 100,000 population in 2009 to 5.0 in 2019 (Table 3).

Table 2. Kansas orthopedic surgeons in active practice by rurality, 
2009 and 2019.

Active Practice by Rurality, n (%) 2009 2019 Change

   Men, urban (Metro) 132 (80.0%) 189 (77.5%) 57 (72.2%)

   Women, urban (Metro) 4 (2.4%) 9 (3.7%) 5 (6.3%)

Subtotal, urban (Metro) 136 (82.4%) 198 (81.1%) 62 (78.5%)

   Men, rural (Non-metro) 29 (17.6%) 46 (18.9%) 17 (21.5%)

   Women, rural (Non-metro) 0 (0.0%) 0 (0.0%) 0 (0.0%)

Subtotal, rural (Non-metro) 29 (17.6%) 46 (18.9%) 17 (21.5%)

Total 165 (100.0%) 244 (100.0%) 79 (100.0%)

Table 3. Kansas orthopedic surgeons in active practice per capita, 
2009 and 2019.

2009/10 2019 Change

Kansas, urban (Metro) 7.2 9.9 2.7

Kansas, rural (Non-metro) 3.0 5.0 2.0

   Difference 4.1 4.8 0.7

Kansas 5.8 8.4 2.6

DISCUSSION
People living in rural areas undergo more orthopedic procedures, 

such as total hip or knee replacements, than those in urban communi-
ties, indicating the need for access to orthopedic care in rural areas.27 
However, rurality was based on where the patients resided, not where 
care was provided. To assess access to local care, we needed to look at 
databases such as those used in this study. Although our study identi-
fied a rise in the count of orthopedic surgeons practicing in Kansas, 
including in rural communities, there was a widening gap in the number 
of surgeons per 100,000 population during the specified time. This is 
noteworthy due to a substantial portion of the state's population resid-
ing in counties that are not adjacent to urban areas. The absence of 
adjacency has implications for patients, affecting their ability to travel 
for care, as well as for providers, impacting their ability to commute 
to these areas or provide periodic, elective care. This underscores the 
necessity to augment the number of orthopedic surgeons in rural com-
munities. 

Similar issues with concentration of surgeons, including orthopedic 
surgeons, in urban communities have been identified in other states. 

Uribe-Leitz et al.28 found that 47% of counties in California were “sur-
gical deserts”, meaning fewer than 6 orthopedic surgeons per 100,000 
population. Even with the increase in orthopedic surgeons in rural 
areas, the current data demonstrated that rural Kansas also could be 
described as a “surgical desert.” This not only impacts the ability of 
patients in rural communities to obtain care for their chronic muscu-
loskeletal conditions locally, but also leads to longer travel distances 
to access emergency orthopedic care. Weichel et al.25 estimated that 
for communities without orthopedic surgeons, residents traveled an 
average of 50 miles for emergent orthopedic care and 45 miles for 
elective care. However, distances ranged up to 250 and 135 miles, 
respectively. This can place hardships on patients and their families and 
is of particular concern regarding emergent care. Although orthopedic 
surgeons may indeed travel to operate and provide outreach clinics, our 
data did not address this aspect. This represents a notable limitation in 
workforce research overall, as the MasterFile, a commonly used source, 
does not accommodate multiple practice locations.

In addition to the immediate impact on access to orthopedic care, 
the relative lack of orthopedic surgeons can impact the longer-term 
viability of rural hospitals and access to healthcare. The American Hos-
pital Association reported that 136 rural hospitals closed in 2010 to 
2021, similar to the time period of the current study, and more than 
half of rural hospitals in Kansas are at risk of closing.29,30 Orthopedic 
surgeons can be economic drivers for local hospitals.31,32 Hoskins et al.31 

demonstrated the significant positive impact that surgical services have 
on the bottom line of critical access hospitals, and Weichel25 noted that 
having a full-time orthopedic surgeon significantly impact the bottom 
line of rural hospitals. Recruiting more orthopedic surgeons to rural 
Kansas would seem to be critical in maintaining overall access to care 
for people living in those areas. 

However, it can be challenging to recruit orthopedic surgeons to 
rural areas due to financial constraints, as physicians are incurring 
greater levels of debt in completing their education and training and 
may seek opportunities with greater compensation, or at minimum, 
greater volumes of cases.33 In addition, there may be concerns with the 
ability to provide subspecialty care in more rural settings. More than 
90% of graduating orthopedic residents complete a subspecialty fel-
lowship, and attracting these physicians to areas in which they may not 
have the resources to practice to the limits of their training have been 
shown to limit their interests in rural care.34

Given the increasing diversity in orthopedic surgery, including the 
number of women entering the field,8 we need to better understand 
the demographic details of the orthopedic workforce and what leads 
to, or prevents, orthopedic surgeons from practicing in rural commu-
nities. Our analysis of MasterFile and AHRF data found that while the 
number of women orthopedic surgeons in active practice in Kansas 
more than doubled from 2009 to 2019, this translated to women com-
prising only 3.7% of the active orthopedic surgery workforce in the 
state by 2019. This was somewhat lower than the national percentage 
of 7.4%.10 None of the women surgeons in Kansas practiced in rural 
counties; this was in contradistinction to findings by Rodgers et al.,35 
who found that there were no differences in percentages of women 
compared to men in urban versus rural practice. There is emerg-
ing evidence of increased risks of adverse post-operative outcomes, 
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including for some common orthopedic procedures, when comparing 
the results of women patients who were treated by men surgeons to 
those of women patients treated by women surgeons, although similar 
impacts of gender discordance were not seen when assessing outcomes 
of male patients treated by women or men surgeons.23 However, even 
if outcomes are not dependent on surgeon gender, efforts to recruit 
orthopedic surgeons to rural areas need to be made to all orthopedic 
surgeons and to take account of needs they have related to practice 
and life outside of work. Women physicians face unique challenges in 
practice, especially having the resources needed to integrate work and 
home responsibilities. Women orthopedic surgeons are more impacted 
by issues with work-family balance and bearing the burden of home 
responsibilities than are men,36 similar to women physicians in other 
specialties.37 Addressing this requires that hospitals understand the 
needs of women physicians and provide the resources to make jobs 
in rural areas attractive. As noted by Ponzio et al.,36 “the discrepancy 
in work-family integration must be addressed to attract, support, and 
retain women as successful orthopedic surgeons.”  

Limitations. This study was primarily limited by access to data and 
the observational nature of the data used. This also was a descriptive 
study using two cross-sectional datasets, meaning we cannot draw 
causal conclusions among concepts like patient population charac-
teristics, surgeon sub-specialty, and surgeon practice location. Kansas 
shared demographic trends with other similarly rural states during the 
study period, such as rural population loss. For these reasons, it served 
as a reasonable example that other primarily rural and frontier states 
facing surgical workforce shortages might consider. Future, similar 
studies in other states could help inform regional and national conversa-
tions on addressing orthopedic care for rural communities. In addition, 
the data we used were common in the literature, and it was important to 
highlight what can and cannot be done using these datasets.

Future Directions. To better inform efforts to improve access to 
rural orthopedic surgery care, it is important for centralized institutions, 
such as the AMA and HRSA, to collect more granular demographic data 
about providers and for surgical specialty societies to identify those pro-
viding rural care in their databases. On a more local or regional level, it is 
important to assess data regarding the orthopedic surgery workforce in 
states with similar rural compositions. This would allow identification 
of programs that are working for those with a greater per capita rural 
orthopedic surgery workforce. If findings show all rural states are in 
similar positions, that could indicate the need for discussion and inter-
vention at a regional or national level.

In addition, work is needed to identify and address challenges that 
keep orthopedic surgeons from establishing practices in rural commu-
nities, especially issues with education debt, compensation packages, 
and the ability to practice subspecialty care. However, efforts can start 
earlier in the physician pipeline. Physicians from rural communities 
are more inclined to eventually practice in such areas; however, the per-
centage of medical students from rural backgrounds has continued to 
decline.38 If the rural healthcare workforce is to keep up with demand, 
there needs to be continued efforts to reach rural students and interest 
them in careers in medicine and surgery. In addition, once physicians 
enter orthopedic surgery training programs, efforts could be made to 
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increase their exposure to rural practice with the goal of interesting 
them in this as a future career option. However, recruiting, supporting, 
and retaining women in rural orthopedic practice requires additional 
career-long efforts above and beyond those intended to initially interest 
them in careers in orthopedic surgery.39 Women orthopedic surgeons 
are more likely to practice in larger groups than are men,35 but these 
large groups are unlikely to exist outside of urban locations. We need to 
better understand the support that women find in these larger groups 
to determine whether those issues can also be addressed by smaller, 
non-urban hospitals and practices.

CONCLUSIONS
While the orthopedic surgery workforce in Kansas increased over a 

10-year period, rural counties in Kansas still exist in a surgical desert for 
orthopedic care. This is of concern in terms of the impact this may have 
on meeting both acute and chronic care needs, as well as the potential 
impact on the bottom line of rural and critical access hospitals. Growing 
the rural surgical workforce requires attracting and interesting medical 
students and trainees in rural care, as well as identifying and addressing 
barriers they might face in practice. In lieu of growing the permanent 
workforce, rural healthcare organizations may want to explore estab-
lishing surgical outreach programs by partnering with urban surgeons. 
Further study is needed to determine whether other states have faced 
similar workforce trends and to determine how to attract orthopedic 
surgeons, including women, to rural practice.
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