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Executive Summary  

Hospitals in Arkansas report challenges in staffing some occupations that are in short supply. These 
challenges are not unique to Arkansas’s healthcare system. Healthcare institutions across the country are 
reporting challenges with filling vacant positions. Shortages in the available healthcare workforce are not 
a new challenge. However, these struggles have become more acute due to pandemic impacts and recent 
economic conditions.  

In recognition of the current and future challenges of recruiting and retaining pivotal roles in healthcare 
delivery, Arkansas Hospital Association (AHA) Services, on behalf of the AHA and the AHA 
membership, commissioned GlobalData Plc. to quantify the magnitude of the current shortfall, develop 
projections of future supply and demand through 2035, and develop recommendations to help address 
current and projected future imbalances between supply and demand. The methodology for this analysis 
follows the approach used by the federal government and similar analyses for other state hospital 
associations and governments—with the model adapted to use Arkansas-specific data where available. 

Supply and demand numbers are reported as full-time equivalents (FTEs). Key findings and implications 
include the following: 

• In 2021, the estimated supply of 27,900 registered nurses (RNs) in Arkansas was approximately 
76% of the number required (36,900) to provide the national average level of care demand. By 
2035, this 8,000 RN shortfall will decline to 4,700 FTE RNs, with supply sufficient to meet 88% 
of expected levels of demand (see page 17 for further details).  

• Licensed practical nurse (LPN) supply is projected to remain relatively constant through 2035 
despite rapidly increasing demand to provide care to an aging population. Arkansas makes greater 
use of LPNs (about 1,840 extra FTEs) compared to the national average. To maintain current 
Arkansas use patterns, the LPN workforce would need to grow by an additional 55 LPN FTEs per 
year above anticipated status quo growth (see pg. 19 for further details).  

• Estimates of respiratory therapist positions filled indicates supply and demand are roughly in 
balance at the state level. Supply is projected to decline by 610 between 2021 and 2035, while 
demand is projected to increase by 170 during this period. By 2035 there will be a shortfall of 
approximately 240 to 580 respiratory therapists to meet projected demand (see pg. 25 for details).  

• The supply of emergency medical technicians (EMTs) in Arkansas in 2021 was slightly (80 
FTEs) below national levels, with supply of 1,400 versus demand for 1,480. (Note: EMTs are 
only one part of the Emergency Medical Services professional workforce that also includes 
paramedics.) By 2035 supply will be sufficient to meet only 69% of demand, with a projected 
shortfall of 490 EMTs (detailed analysis on pg. 27). 

• Supply of social workers is at 3,390 in 2021 and projected to grow to 4,020 in 2035. There is 
substantial unmet need for behavioral health services. Achieving the goal of reducing barriers to 
accessing care would increase demand for social workers by an additional 29% (1,070 FTEs) 
above projected current use patterns in 2035 (see pg. 28 for more information).  

• Arkansas employs more nurse practitioners (NPs) and fewer physician assistants (PAs) relative to 
the national average. While physicians are not within the scope of this study, national studies 
suggest a shortfall of physicians in Arkansas which helps put into context the greater use of NPs. 
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Both NP and PA supply are growing rapidly at the national level—as well as within the state (pg. 
30 contains further analysis). 

A detailed discussion of the recommendations developed from this analysis based on input from 
stakeholder interviews, assessments of the current and projected healthcare workforce in Arkansas, and a 
review of recommendations by other states, national organizations and experts can be found at the end of 
the report. The following is a summary of those recommendations: 

Expand Workforce Pipeline for Occupations in Short Supply 

• Action Item 1: Create a statewide awareness campaign to highlight the variety of careers 
available and resources to assist in training and education for those careers. 

• Action Item 2: Grow programs to educate middle and high school students about career 
opportunities in healthcare. 

• Action Item 3: Create or augment existing programs that provide stipends or financial incentives 
(e.g., tuition assistance, paid internships, loan forgiveness, and help with childcare) to pursue 
careers in high-demand healthcare fields. 

• Action Item 4: Increase coordination of available clinical sites for training key occupations. 

• Action Item 5: Increase the pay of nurse educators to grow the supply of qualified faculty. 

• Action Item 6: Support efforts to provide resources to health profession education programs for 
faculty to help improve first-time pass rates on licensing exams.  

• Action Item 7: Build career pathways to support education and training for existing staff to 
accelerate career advancement into high-demand positions. 

Focus Efforts on Retention of Healthcare Workforce 

• Action Item 8: Address social and economic drivers that cause healthcare workers to choose to 
look for employment away from the bedside or leave the profession, including the cost and 
availability of child and elder care. 

• Action Item 9: Facilitate sharing of best practices, solutions, and policy recommendations for 
reducing workplace violence in healthcare.  

Develop New Models of Care 

• Action Item 10: Explore new models of care delivery focused on relieving professional staff of 
tasks that can be delegated to other assistive personnel. 

• Action Item 11: Maximize the use of technology to increase staff efficiency and decrease 
workload. 

Geographic Distribution 

• Action Item 12: Focus on expansion of training programs into underserved communities. 
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Improve Data Collection 

• Action Item 13: Implement a survey of healthcare workers at time of license renewal, as has 
been implemented in several other states, to collect data on labor force participation, intentions to 
remain in the workforce, and factors contributing to labor force participation decisions. 

• Action Item 14: Support efforts to increase the state’s capacity to track and trend health 
workforce dynamics to better understand the root causes of retention and turnover.  

Advocate for Policy Change 

• Action Item 15: Explore options for scope of practice expansion and reduction of reporting 
burdens to increase availability of bedside staff and allow professionals to practice at the top of 
their license.  

• Action Item 16: Seek out opportunities to support policy change that would facilitate recruitment 
of additional foreign trained health professionals into the Arkansas workforce.  

• Action Item 17: Support efforts to establish a national minimum for the Medicare Area Wage 
Index. This would ensure that rural hospitals receive payment for care provided on a more equal 
rate to existing payments made to urban hospitals.  

• Action Item 18: Explore mechanisms to improve healthcare reimbursement rates so that 
healthcare employers can remain competitive with other economic sectors to attract and retain 
health workers.  

 



 
 

Introduction 

Hospitals in Arkansas report challenges in staffing some occupations that are in short supply. News 
reports tell of hospitals dealing with vacancies, a drop in number of people employed in health 
occupations, burnout among healthcare workers, and increasing competition for the available healthcare 
workforce.1–3 These challenges are not unique to Arkansas’s healthcare system. Healthcare institutions 
across the country are reporting challenges with filling vacant positions. One study reports that in 2022 
the average hospital vacancy rate for registered nurses was 17%, up from 9.9% in 2021 and around 8% in 
2018-2019 before the COVID-19 pandemic.4 Another study reports shortfalls in many allied health 
occupations (e.g., therapists, laboratory technologists, imaging technologists and other occupations), with 
55% of respondents to a 2022 survey indicating “a great deal” (34%) or “a lot” (21%) when asked the 
extent to which their facility is experiencing a shortage of allied healthcare professionals.5 Shortages in 
the available healthcare workforce are not a new challenge. However, these struggles have become more 
acute due to pandemic impacts and recent economic conditions.6–9 

In recognition of the current and future challenges of recruiting and retaining pivotal roles in healthcare 
delivery, Arkansas Hospital Association (AHA) Services on behalf of the AHA and the AHA 
membership, through the financial support provided through the success of the AHA Services, Inc. 
(AHASI) workforce programs, commissioned GlobalData Plc. to conduct a workforce assessment. Study 
goals include: quantify the magnitude of the current shortfall, develop projections of future supply and 
demand through 2035, and develop recommendations to help address current and projected future 
imbalances between supply and demand. The methodology for this analysis follows the approach used by 
the federal government and similar analyses for other state hospital associations and governments—with 
the model adapted to use Arkansas-specific data where available.10–14  

The occupations covered in this report are: registered nurses (RNs), licensed practical nurses (LPNs), 
nurse practitioners (NPs), physician assistants (PAs), social workers, respiratory therapists, emergency 
medical technicians (EMTs), medical laboratory technicians and technologists, and phlebotomists. 

The impact of COVID-19 and uncertain economic conditions is considered where possible. Population 
projections adjust for estimated COVID-19-related impacts on mortality and natality through 2021. 
However, definitive data are available only with a lag and the endemic long-term effects of the pandemic 
are not yet fully known. Therefore, not all of the impact can be captured in these projections. To add 
context to the projections and describe current ongoing impacts of COVID-19 and economic conditions 
not captured by the workforce simulation model, interviews were conducted with representatives from 
healthcare worker education and training pipelines in Arkansas and with hospital administrators. 

The following work first summarizes the methodology and data used to produce the demand and supply 
projections. Then, study findings are presented and discussed in context with the findings from 
stakeholder interviews. The final section summarizes key findings and includes recommendations to 
grow and strengthen the health workforce. Study strengths and limitations and an appendix containing 
tables with further detail on modeling components are included. 
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Methodology 

This section provides a brief overview of the methods, data and assumptions used for demand and supply 
modeling. Projections use GlobalData’s modeling framework described in reports and academic 
journals.10–18 These workforce models have been validated through modeling efforts for the federal 
government, state governments, professional associations, and hospitals and health systems. Additional 
information about modeling methods is detailed in the model’s technical documentation.19 

The workforce projections cover 2021 through 2035, with 2021 being the latest year for which reliable 
population data, national employment data, and hospital use data are available. The starting year for 
supply projections is also 2021 using de-identified data on licensed health professionals in state licensure 
databases for occupations that require licensure. The model employs a microsimulation approach, 
meaning individuals in a representative sample of Arkansas’s population (for demand modeling) and 
licensed individual health professionals (for supply modeling) are the units of observation. 

All supply and demand projections are reported as full-time equivalents (FTEs) unless otherwise 
indicated, with an FTE defined as the national average hours worked per week among people in the given 
occupation who are working at least 8 hours per week.  

For reporting, county-level projections are aggregated to the state’s seven regions (Arkansas Valley, 
Metro, North Central, Northeast, Northwest, Southeast, and Southwest). Exhibit 54 in the appendix lists 
the counties within each region.  

Demand Modeling 
This study estimates demand for healthcare services and workers, defined, respectively, as the amount 
and types of healthcare services patients are willing and able to purchase at prevailing prices and the 
number of healthcare workers that employers are willing and able to hire at prevailing salary levels. The 
concept of demand for services differs from need for services, which represents the services that patients 
would use based on clinical or epidemiological considerations combined with an assessment of the level 
of care that would be considered appropriate. The demand estimates for healthcare workers do not imply 
an optimal level of staffing independent of economic and other realities. 

Health workforce demand is calculated as the number of healthcare workers required to provide the 
national average level of care to the population in Arkansas—accounting for the demographics, 
prevalence of disease, and prevalence of health risk factors among the state’s population. As described 
later, an alternative demand scenario, referred to as a Reduced Barriers scenario, models the implications 
of improving access to care for populations that historically have faced barriers. This scenario could be 
considered a representation of unmet demand, whereas the Status Quo scenario represents an average 
standard of care at the quantity currently being delivered. National averages, for comparison to the state’s 
current health workforce supply, are simply benchmarks and do not imply an optimal or efficient level of 
care. 

Demand modeling starts with creating a representative sample of the population in each county in 2021 
with information on demographics, presence of health risk factors and disease, medical insurance 
coverage, and other household characteristics. Population projections through 2035, by demographic, are 
used to create sample weights such that weighted estimates are representative of the projected population 
in future years.  
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The model applies national patterns of healthcare use to each county population file to simulate current 
and projected future demand for healthcare services. As illustrated in Exhibit 1, projections are developed 
for hospital inpatient days, emergency department visits, ambulatory visits to outpatient settings and 
provider offices, home health visits, and residents in long-term care settings (nursing homes and 
residential care facilities). National staffing patterns for care delivery are used to model demand for 
healthcare workers derived from the demand for services. Healthcare utilization projections into the 
future are based on forecasted changes to Arkansas’s population size and demographics and projected 
growth in prevalence of chronic disease as the population ages. Demand for healthcare workers in other 
patient care settings (e.g., schools, and public health departments) and non-patient care settings (e.g., 
academia, and insurance companies) are calculated using provider-to-population ratios.  

Exhibit 1. Overview of the Demand Modeling Framework 

 
Note: * Demand for hospital-based care is projected for approximately 24 categories based on primary diagnostic and 
procedures. Ambulatory care is modeled by physician specialty. 

 

For both model validation and calibration, actual use of hospital-based care in Arkansas in 2021 was 
compared to levels predicted by the model. Adjustments to the demand projections reflect that some 
Arkansans receive hospital-based care from providers outside the state, while some patients to Arkansas 
hospitals are residents of other states. Region-level demand projections are modeled under scenarios both 
to reflect where the population resides that receives services, and where the care is actually provided. In 
rural counties, in particular, residents might travel to other countries (and across regions) to receive 
hospital inpatient care. 

Social work is one of the fields where hospitals note difficulties in recruiting. There are different types of 
social workers used in the healthcare system, and this presented challenges with developing demand 
estimates for comparison to supply. Licensed clinical social workers (LCSWs) participate in the 
assessment, diagnosis, treatment, and prevention of mental illness and behavioral disturbances. LCSWs 
have at least a master’s degree. The Bureau of Labor Statistics (BLS) tracks employment numbers for 
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three types of social workers: (1) healthcare social workers; (2) mental health and substance abuse social 
workers; and (3) child, family, and school social workers. The education and licensure requirements to 
work in these areas differ by state. Due to data limitations, estimates of the starting level of demand for 
social workers for comparison to Arkansas supply could not be derived from national data. However, an 
estimate of the rate of growth in demand for social workers can be made knowing the healthcare settings 
where social workers are employed and how demand for care in those settings is projected to increase 
over time. When modeling this rate of growth, analysis is restricted to social workers employed in 
hospitals, nursing homes, residential care facilities, offices of physicians and other healthcare providers, 
and outpatient clinics. This definition excludes demand for social workers in schools, academia, and 
government-sponsored programs outside of traditional healthcare settings. 

Methods and Data Sources  

Expanding on this overview, the basic components of the demand modeling are the population 
projections, healthcare use prediction equations, and care delivery patterns. 

Population projections: Demand modeling starts with construction of a representative sample of 
Arkansans in each county in 2021. The created file builds a “synthetic” population of individuals by 
combining data from multiple sources. Key data sources are Arkansas residents’ responses to the 2021 
American Community Survey (ACS) from the U.S. Census Bureau; the 2019-2021 files of the 
Behavioral Risk Factor Surveillance System (BRFSS), which is a collaborative data collection effort with 
Arkansas’s Department of Health and the Centers for Disease Control and Prevention (CDC); 2019 files 
from the Centers for Medicare & Medicaid Services (CMS) on the characteristics and prevalence of 
health risk factors of residents of nursing homes and residential care facilities; and Arkansas-county-
specific disease prevalence data from 2021 CDC Places.20–24 Information for each person in this synthetic 
population includes: demographics (age, sex, and race/ethnicity), health conditions and risk factors 
(arthritis, asthma, cardiovascular disease, diabetes, hypertension, history of heart attack, history of 
cancer, history of stroke, body weight status, and smoking status), household income, and health 
insurance status (whether privately insured, on public insurance, and in a managed care plan). Projections 
of demand for healthcare services and healthcare providers made at the county-level are aggregated to the 
region and state level. 

The constructed file starts with ACS data containing information on demographics, household income, 
medical insurance type, and home status (used to identify people living in the community or in a group 
setting such as a nursing home). ACS does not contain health-related information. Each Arkansan in the 
ACS whose residency information indicated a community-based setting was statistically matched with an 
Arkansan in the BRFSS with the same demographics, household income category, and medical insurance 
type. Arkansans in institutionalized settings in the ACS were statistically matched with a person with 
similar demographics residing in an Arkansas nursing home or residential care facility from CMS data. 

Using information on the size of the population in each county by demographic, the ACS sample weights 
were re-weighted such that the constructed population matched county population numbers in 2021 
reported by the U.S. Census Bureau and the Arkansas State Data Center.25 Population projections through 
2035 accounting for future changes to population size by age, sex, race/ethnicity, and Arkansas county 
come from S&P Global Population Projections Data.26 

Healthcare use prediction equations. These equations are estimated from national data sources and 
used to predict healthcare demand (e.g., the number of office visits, number of expected hospitalizations 
and inpatient bed days, number of home health visits) for each individual in the population database 
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based on the characteristics of individuals included in the population. Key data sources are the combined 
2015-2019 files of the Medical Expenditure Panel Survey (MEPS), and the 2019 National Inpatient 
Sample (NIS). MEPS and NIS data are available for 2020, but there are concerns that 2020 healthcare use 
patterns are not reflective of future healthcare use patterns due to the substantial disruptions to the 
healthcare system during the early stage of the COVID-19 pandemic. 

To aid in calibrating the model, national utilization patterns were applied to Arkansas’s resident 
population in 2021 and the resulting predicted demand for hospital-based services was compared to 
actual usage reported in the 2021. The model-predicted demand for total inpatient days was within 0.1% 
of actual days in 2021. The comparison of model-predicted to actual total inpatient days reflects that 
Arkansas hospitals provided approximately 142,000 days of care to residents from other states, while 
Arkansans received approximately 158,000 days of care in hospitals outside the state. Model predictions 
for total emergency visits was within 3.7% of estimates for 2021 extrapolated from published estimates 
for pre-COVID (2018 and 2019) data adjusting for population growth.27 

In 2021, according to data from AHA’s Analytics Program, 93% of inpatient days and 94% of emergency 
department (ED) visits in Arkansas were provided to residents of the state. For Arkansas residents, 77% 
of inpatient days and 90% of ED visits were received at hospitals in the same district of their residency 
(Exhibit 2, Exhibit 5 and Exhibit 6). 
 
As illustrated in Exhibit 3, a substantial portion of hospital inpatient care received by residents of 
Arkansas counties around the Memphis, TN-MS-AR metropolitan statistical area is provided in 
Tennessee-based hospitals. Likewise, a substantial portion of hospital inpatient care and emergency 
department care provided to residents of Arkansas counties around the Texarkana metropolitan statistical 
area is provided in Texas-based hospitals. In some counties, a substantial portion of hospital-based care is 
provided to out-of-state residents (Exhibit 4). 

Exhibit 2. AHA Data on Emergency and Inpatient Visits by Arkansas Residents 2021 
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Exhibit 3. Percentage of Hospital Care by Arkansas Residents Received Outside of Arkansas, 2021 

 

Exhibit 4. Percentage of Arkansas Hospital Care Provided to Out of State (OOS) Patients, 2021 

 

 

Looking at inpatient care patterns by region of patient residence vs region of hospital location shows that 
a majority of Arkansas residents receive inpatient care in the same region that they live (Exhibit 5). 
Notable exceptions are in the southern regions of the state where about 30% of the region’s residents 
traveled to receive inpatient care in the Metro region. The largest majority of patients coming in from out 
of state received inpatient care in the Arkansas Valley region of the state. Emergency room care analysis 
reveals similar patterns with even higher majorities of emergency services received in the same region as 
the patient residence (Exhibit 6). The highest percentages of patients from out of state received 
emergency care in the Arkansas Valley and Northwest regions of the state. The counties that comprise 
each region are summarized in Appendix Exhibit 54. 

Exhibit 5. Percent of Inpatient Care Received by Patient Residence Region vs. Hospital Region  
  Hospital Region Where Inpatient Care Received 

Patient Residence 
Region 

Arkansas 
Valley Metro 

North 
Central Northeast Northwest Southeast Southwest 

Out-of-
State/ 

Unknown Total 
Arkansas Valley 81.7% 10.8% 0.1% 0.1% 4.3% 0.0% 2.0% 0.9% 100% 
Metro 0.2% 95.5% 1.8% 0.2% 0.2% 0.6% 0.8% 0.7% 100% 
North Central 0.1% 21.7% 70.8% 2.5% 1.6% 0.0% 0.1% 3.1% 100% 
Northeast 0.0% 6.7% 5.5% 68.1% 0.1% 0.1% 0.0% 19.5% 100% 
Northwest 10.8% 7.6% 0.9% 0.1% 75.9% 0.0% 0.1% 4.6% 100% 
Southeast 0.1% 33.6% 0.5% 4.1% 0.2% 53.5% 1.3% 6.7% 100% 
Southwest 0.9% 29.2% 0.2% 0.1% 0.2% 1.3% 63.1% 5.0% 100% 
Out-of-state 41.2% 11.9% 5.1% 16.4% 21.7% 0.8% 2.2% 0.6% 100% 

Source: Analysis of hospital utilization data provided by the AHA. Note: Region numbers might not sum to total due to rounding. 
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Exhibit 6. Percent of Emergency Care Received by Patient Residence Region vs. Hospital Region 
  Hospital Region Where Emergency Care Received 

Patient Residence 
Region 

Arkansas 
Valley Metro 

North 
Central Northeast Northwest Southeast Southwest 

Out-of-
State/ 

Unknown Total 
Arkansas Valley 95.0% 2.2% 0.1% 0.0% 1.9% 0.0% 0.7% 0.1% 100% 
Metro 0.2% 95.6% 1.5% 0.2% 0.3% 1.1% 1.0% 0.0% 100% 
North Central 0.1% 9.8% 86.1% 1.2% 2.1% 0.1% 0.1% 0.4% 100% 
Northeast 0.1% 1.8% 5.6% 92.0% 0.1% 0.1% 0.1% 0.2% 100% 
Northwest 12.1% 2.0% 0.3% 0.1% 85.0% 0.0% 0.1% 0.5% 100% 
Southeast 0.1% 14.0% 0.3% 4.6% 0.2% 80.0% 0.7% 0.0% 100% 
Southwest 0.7% 8.8% 0.1% 0.1% 0.2% 1.1% 88.2% 0.7% 100% 
Out-of-state 36.7% 8.3% 5.7% 16.6% 26.2% 2.3% 4.2% 0.1% 100% 

Source: Analysis of hospital utilization data provided by AHA. Note: Region numbers might not sum to total due to rounding. 

 

Care delivery patterns. National average levels of staffing were applied to projections of healthcare use 
by Arkansas residents, with staffing quantified in terms of the number of workers in a given occupation 
required to provide the projected number of services in the given care delivery setting. For example, 
demand for RNs in the emergency department is calculated as the number of emergency visits estimated 
in Arkansas divided by the base year national ratio of emergency visits-to-FTE RNs. Staffing ratios are 
calculated for each modeled health occupation and are applied analogously to estimate demand in the 
inpatient, outpatient, office, and home health settings. For residential care and nursing home settings, the 
factors expected to drive demand for healthcare workers are the size of the population living in residential 
care facilities and nursing homes, respectively. The age 6-17 population is assumed to drive demand for 
healthcare workers in schools, and the total Arkansas population is assumed to drive demand for 
healthcare workers in the public health and all other settings. The number of new healthcare workers 
being trained is the main driver of demand for health professionals in teaching/academia. The staffing 
ratios for these settings are calculated by dividing national estimates of the demand driver by national 
estimates of FTE providers working in the setting. Staffing ratios are modeled as remaining constant 
throughout the modeling period. This assumption of constant staffing ratios could understate future 
demand to the extent that patient acuity levels rise over time (e.g., if the average nursing home resident 
requires more care, or more staffing resources are required per hospital inpatient day). 

Population Growth and Aging and Projected Demand for            
Healthcare Services 

Numbers released by the U.S. Census in 2020 show that over the previous decade, the growth of the non-
working-age (dependent) population—those aged 0 to 14 and 65 and older—has outpaced the growth of 
the working-age population. The non-working-age population grew by 13.1 million, a 12.9% increase, 
while the working-age population increased by a modest 6.4 million or 3.1%.28 This trend is projected to 
continue into the next decade creating a situation where increased competition for scarce resources across 
all labor markets is likely to occur. Arkansas has an age dependency ratio among the top ten highest in 
the nation.29 The age dependency ratio compares the number of individuals of working age (15 to 64 
years) to those that are less likely to be in the labor force (0 to 14 years and age 65+). 

In 2021, Arkansas’s population was slightly over 3 million. Between 2021 and 2035, the population is 
expected to grow 4%, or about 126,000 residents. There is considerable variation in population growth 
rates by age group (Exhibit 7). The population over age 65 is projected to have the most substantial 
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increase with 18% growth or 97,000 more residents. The number of Arkansans aging into the 45 to 64-
year-old range is expected to increase by 3%, or 23,000 residents. The population aged 18-44 years is 
projected to grow by 1%, or 15,000 residents). The population younger than 18 years is projected to 
decline by 1%, or 9,000 residents. 

Population growth and changing demographics are the key drivers of changes in expected demand for 
healthcare services over the projection period. Assuming that the method by which this demand is filled 
remains unchanged, this will result in an increase in the requisite workforce to meet increased demand for 
services. The aging effect in particular will have an outsized impact on future demand for services, as the 
oldest population cohorts use services at a higher rate than those in younger age groups. Therefore, 
demand for healthcare services in care settings that disproportionately serve older patients (e.g., hospital-
based care, home healthcare, and care in nursing homes and residential care facilities) will experience 
much faster growth than settings that serve a younger population (e.g., school-based care). 

Exhibit 7. Expected Population Growth in Arkansas by Age Group, 2021-2035 

 
Source: Analysis of S&P Global Population Projections data. 

 

Exhibit 8 represents the relationship between population age and demand for hospital-based services. As 
people age, they tend to use more hospital services. The Arkansas annual average utilization per 100,000 
population for individuals under age 65 is approximately 47,100 emergency visits and 42,700 inpatient 
bed days. Annual utilization for individuals within the aged 65-74 cohort is 56,500 emergency visits and 
42,700 inpatient days per 100,000 population. Annual utilization within the 75-years-and-older cohort is 
80,200 emergency visits and 195,500 inpatient days per 100,000 population. Thus, as the Arkansas 
population ages over the projection period, expected demand for healthcare services used 
disproportionately by older age cohorts (and consequently for healthcare workers in those settings) will 
increase faster than overall population growth. 
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Exhibit 8. Rate of Annual Use of Hospital-Based Care by Age Group, 2021 

 
Source: Analysis of Medical Expenditure Panel Survey data applied to Arkansas’s population. 

 

Population growth across the state varies by region, as shown in Exhibit 9. The Northwest region that 
includes Bentonville is projected to experience large growth with a 25% increase over the projection 
period. The Metro region that includes Little Rock is projected to experience 5% growth—slightly higher 
than the state’s overall growth. The Arkansas Valley region has projected 0% growth. There are projected 
declines in population areas around Jonesboro in the Northeast region (-3%), Mountain Home in the 
North Central region (-3%), Texarkana in the Southwest region (-7%), and Monticello in the Southeast 
region (-12%).  

Exhibit 9. Expected Population Growth in Arkansas by Region, 2021-2035 

 

Source: Analysis of S&P Global Population Projections data. 
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Demand Scenarios 

The core demand and supply projections are for a Status Quo scenario. For demand, this means that 
healthcare use and delivery patterns remain constant over the projection period at national average pre-
pandemic levels. Thus, changes in demand over time are driven by changing demographics and 
associated prevalence of disease and health risk factors. For supply modeling, the Status Quo scenario 
models the implications if the number of annual newly licensed workers stays constant at 2021 levels, 
and if labor force participation, retirement, and cross-state migration patterns (based on workforce 
participants’ demographics) all stay constant while being applied to the changing workforce 
demographics expected over the projection period. A comparison of Status Quo supply and demand 
indicates future supply adequacy absent any changes in healthcare delivery or efforts to increase 
workforce supply. 

Undoubtedly, changes from the Status Quo will occur over the projection period, but when and how 
cannot be known during modeling. As such, alternative or “what-if” scenarios are modeled to assess how 
projections would be affected by certain possible changes to the Status Quo. The alternate demand 
scenario models if all people were to access care at the rates of otherwise identical insured, non-Hispanic 
Whites in metropolitan areas. This Reduced Barriers scenario explores how the demand for healthcare 
workers would change with substantial progress toward healthcare access and equity goals articulated by 
the Arkansas Department for Public Health, other Arkansas organizations, and federal agencies.30–34 It 
should be noted that this scenario is not meant to identify individual members of the population who face 
significant barriers to obtaining care and/or are underserved; nor is it meant to suggest that healthcare 
usage of insured, non-Hispanic Whites living in metropolitan areas is appropriate or adequate. Rather, 
this “what-if” scenario yields general insights regarding the relationship between expected workforce 
adequacy and reducing barriers of access to care. 

Supply Modeling  
Supply is modeled using a microsimulation approach, starting with building a representative population 
of health workers licensed and/or eligible to work in Arkansas. The model simulates each person’s labor 
force decisions, including probability of being active in the workforce, weekly hours worked, probability 
of leaving the workforce, and other career activities, such as furthering one’s education to change careers. 
The major components to supply modeling are: (1) estimating the size and characteristics of the starting 
year supply; (2) modeling the number and characteristics of new entrants to the workforce; (3) modeling 
the weekly hours worked for those in the workforce; and (4) modeling attrition from the workforce—
including people who retire, as well as those who move out of state (Exhibit 10). Using simulation during 
each subsequent year of modeling, workers’ ages increase by one-year, weekly hours worked, and 
retirement probabilities are calculated for these new ages, new entrants are added to the workforce, and 
attrition is subtracted from the workforce.  
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Exhibit 10. Overview of the Supply Modeling Framework 

 
 

Methods and Data Sources  

Licensure data maintained by the Arkansas Department of Health (ADH) is the basis for both the starting 
supply and estimates of new entrants to the health workforce for occupations that require licensure. 
National sources—such as the National Sample Survey of Registered Nurses (NSSRN), American 
Community Survey (ACS), and Bureau of Labor Statistics (BLS) Occupational Employment and Wage 
Statistics (OEWS)—are used to fill in information regarding education and workforce participation 
where Arkansas-specific data are unavailable from the ADH. 

De-identified data to develop starting supply came from state licensure boards. The licensure data 
contains nearly complete or fully complete information for age, sex, race, license status, and original 
license date. Demographic information (especially age) is important for supply modeling as hours 
worked, and retirement probabilities are correlated with demographics. The licensure data includes 
geographic location (practice county and practice state); however, information on practice county is 
incomplete and the degree of incompleteness varies by occupation. Arkansas, like many states, does not 
collect information on retirement intentions as part of the licensure renewal process. Nursing licensing 
data has been adjusted to account for the highest degree an individual has received in order to account for 
duplicate licenses where an individual might show up as both an RN and an NP for example.  

To prepare the licensure data for modeling, individuals without an active license to practice in Arkansas 
and individuals with an active license but indication that they practiced outside the state were removed. 
Duplicate licenses were also removed. For individuals with missing demographic information, age, sex, 
and/or race/ethnicity were assigned through sampling the ADH licensure data by occupation. Solutions 
for incomplete or missing data vary by occupation and are discussed in more detail later. The number of 
people with deduplicated licenses and still missing information is summarized in Exhibit 11. 
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Exhibit 11. Number of Licensure Files with Duplicate Records or Missing Data 

Occupation 

Deduplicated 
Licenses 

with Practice 
Location in 
Arkansas 

Missing 
County 

Missing 
Age 

Missing 
Sex 

Missing 
Race/ 

Ethnicity 

Missing  
License 
Status 

Missing 
Original 
License 

Date 
Registered Nurses 29,918 0 0 0 0 0 0 
Licensed Practical Nurses 10,114 0 0 0 0 0 0 
Respiratory Therapists 2,071 200 0 1 0 0 0 
Emergency Medical Techs. 3,992 3,992 1 61 1,002 40 370 
Social Workers 5,240 0 3 289 0 0 3 
Nurse Practitioners 3,815 0 0 0 0 0 0 
Physician Assistants 632 70 0 0 0 0 0 

Source: Analysis of Arkansas Department of Health 2021 licensure data. 

 

Exhibit 12 depicts the process to create the starting supply of licensed occupations.  

• Registered nurses: The initial Board of Nursing (BON) licensure file contained 40,965 RNs. 
Removing duplicate entries, out-of-state RNs, and inactive licenses reduced the number to 29,918 
RNs. Sampling from the available practice county distribution of RNs in the licensure data to 
complete cases with missing information was not necessary for RNs in Arkansas as the license file 
contained complete data. After removing those over the age of 75 from the analysis (which analysis 
of national data sources suggest have very low probability of being active in nursing), these steps 
yielded an estimated baseline supply of 27,916 FTEs. 

• Licensed practical nurses: The initial BON licensure file contained 21,734 LPNs. Removing 
duplicate entries, out-of-state LPNs, and inactive licenses reduced the starting supply to 9,575. 
Sampling from the available practice county distribution of LPNs in the licensure data to complete 
cases with missing information was not necessary for LPNs in Arkansas as the license file contained 
complete data. After removing those over the age of 75 from the analysis, these steps yielded an 
estimated baseline supply of 9,189 FTEs. 

• Respiratory therapists: The initial ADH licensure file contained 2,258 respiratory therapists. 
Removing duplicate entries, out-of-state respiratory therapists, and inactive licenses reduced the 
starting supply to 2,071. Sampling from the available practice county distribution of respiratory 
therapists in the Arkansas Medical Board licensure data was used to complete cases where 
information on practice county was not available. After removing those over the age of 75 from the 
analysis, these steps yielded an estimated baseline supply of 2,025 FTEs.  

• Social workers: The initial Arkansas Board of Social Work licensure file contained 6,472 social 
workers. Removing duplicate entries, out-of-state social workers, and inactive licenses reduced the 
starting supply to 3,547. Sampling from the available practice county distribution of social workers in 
the Arkansas Board of Social Work licensure data was used to complete cases where information was 
not available. After removing those over the age of 75 from the analysis, these steps yielded an 
estimated baseline supply of 3,392 FTEs.  

• Emergency medical technicians: The initial ADH licensure file contained 3,992 emergency medical 
technicians. (This analysis does not include paramedics). Removing duplicate entries, and removing 
inactive licenses reduced starting supply to 1,826 EMTs. Sampling to complete cases was not 
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possible as the license file did not contain sufficient information to apply sampling assumptions to the 
EMT workforce.  

No information was provided on practice county for EMTs in the ADH licensure data. There was also 
no secondary source available at the time of this study to complete this missing information. 
Therefore, supply projections for EMTs are only presented at the state level. After removing those 
over the age of 75 from the analysis, these steps yielded an estimated baseline supply of 1,398 FTEs. 

• Nurse practitioners: The initial Arkansas BON licensure file contained 5,457 NPs. Removing 
duplicate entries, out-of-state NPs, and inactive licenses reduced the starting supply to 3,709. 
Sampling from the available practice county distribution of NPs in the licensure data to complete 
cases with missing information was not necessary for NPs in Arkansas as the license file contained 
complete data. After removing those over the age of 75 from the analysis, these steps yielded an 
estimated baseline supply of 3,701 FTEs. 

• Physician assistants: The initial Arkansas Medical Board licensure file contained 700 PAs. 
Removing duplicate entries, out-of-state PAs, and inactive licenses reduced the starting supply to 
632. Sampling from the available practice county distribution of PAs in the Arkansas Medical Board 
licensure data was used to complete cases where information on practice county was not available. 
After removing those over the age of 75 from the analysis, these steps yielded an estimated baseline 
supply of 630 FTEs. 

Exhibit 12. Arkansas Health Occupation Starting Supply Estimates 

Occupation 

Initial 
Licensure 

File 
Deduplicated 

Records 

Removing 
Out-of-

State 

Active 
Working in 

AR 
Estimated 

FTE 
Registered Nurses 40,965  36,054  29,918 28,812 27,916 
Licensed Practical Nurses  21,734 11,164 10,114 9,575 9,189 
Respiratory Therapists 2,258 2,258 2,071 2,071 2,025 
Emergency Medical Technicians 3,992 3,992 3,992 1,826 1,398 
Social Workers 6,472 6,472 5,240 3,547 3,392 
Nurse Practitioners 5,457  4,960 3,815 3,709 3,701 
Physician Assistants 700 700 632 632 630 

Source: Analysis of Arkansas Department of Health 2021 licensure data. 

 

A key challenge with modeling supply for allied health occupations is that many occupations have 
multiple channels for entry to the occupation (including on-the-job-training) so there is a lack of data on 
the number of new entrants. For some occupations, pay is relatively low so there is high attrition from the 
occupation, which complicates supply modeling. Further, Arkansas does not require phlebotomists, 
operating room technicians, and catheterization lab techs to be licensed, which serves as the preliminary 
source for supply modeling. As such, only demand projections are available for these occupations.  

Survey responses from the 2018 NSSRN, 2016-2020 ACS and 2020 American Academy of Physician 
Assistants (AAPA) Masterfile were used to predict weekly hours worked. Prediction equations for each 
occupation are estimated using Ordinary Least Squares regression with weekly hours worked as the 
dependent variable and explanatory variables consisting of age, sex, race/ethnicity, and education level 
(associate degree or baccalaureate degree or higher for RNs). Data were used on the national sample of 
health workers, rather than Arkansas respondents to these surveys, to increase sample size. Separate 
regression estimates were made by occupation, using only data on individuals working a minimum of at 
least 8 hours per week. 
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As noted previously, all supply and demand projections are reported as FTEs with an FTE defined as the 
national average hours worked per week among individuals working at least 8 hours per week. Exhibit 13 
summarizes estimated average hours worked per week and provides the source for estimations. For 
example, 1 FTE RN is defined as working 37.4 hours per week. As the demographics of the workforce 
change over time, average hours worked might change for an occupation, but the definition of an FTE 
remains unchanged at the levels in Exhibit 13. 

Exhibit 13. Estimated Average Hours per Week, Constituting an FTE, by Occupation 
Occupation Sourcea Hours per Week 

Registered Nurses 2018 NSSRN 37.4 
Licensed Practical Nurses 2016-2020 ACS 37.6 
Respiratory Therapists 2016-2020 ACS 37.7 
Emergency Medical Technicians 2016-2020 ACS 46.4 
Social Workers 2016-2020 ACS 39.0 
Nurse Practitioners 2016-2020 ACS 39.9 
Physician Assistants 2020 AAPA Masterfile 42.6 

Note: a National responses were used instead of Arkansas-specific responses to increase sample size. 

 

Using the year in which a license is issued in the ADH licensure data, the number of annual new entrants 
to the Arkansas workforce is estimated as the average annual number of new licenses issued from 
January 2019 through January 2022. Exhibit 14 indicates the number of new individuals added annually 
to the workforce, with this number assumed to remain constant throughout the projected period under the 
Status Quo scenario. The number of new entrants to the RN workforce each year accounts for LPNs who 
become RNs; NP numbers account for RNs who become NPs. The demographic distributions of new 
entrants from analysis of the ADH licensure data remain constant when projecting into the future. 

Exhibit 14. Annual New Entrants, by Occupation  
Occupation Annual New Entrants 

Registered Nurses 2,142 
Licensed Practical Nurses 716 
Respiratory Therapists 101 
Emergency Medical Technicians 200 
Social Workers 307 
Nurse Practitioners 577 
Physician Assistants 54 

Source: Analysis of Arkansas Department of Health licensure data for people whose initial license in Arkansas was granted 
between January 2019 and January 2022. 

 

Retirement patterns are derived from national survey responses in the 2018 NSSRN, 2016-2020 ACS, 
and 2020 AAPA Masterfile, and probability of retiring is based on age and occupation. (Probability of 
retirement for PAs also is modeled by sex). As the modeling process progresses from year to year, an 
individuals’ probability of retiring will change based on their new age, and this probability generally 
increases with age. Exhibit 15 depicts the probability that an individual aged 50 in the model will be 
active in the workforce over time. Included in this attrition process is the possibility that an LPN becomes 
an RN or an RN becomes an advanced practice registered nurse (APRN).  

Analysis of national data from the Current Population Survey (CPS), which asks people about their 
current occupation and their occupation one year ago, suggests EMTs have relatively high rates of career 



15 
 

change. A conservative estimate of 15.76% annual attrition is used in modeling, but the actual rate could 
be higher. High turnover in this occupation is due, in large part, to EMTs leaving the profession to pursue 
jobs with better pay or benefits. Another study noted an annual attrition rate of 4% nationally among all 
certified emergency medical services (EMS) personnel—though the study authors noted that the majority 
(72%) of surveyed EMS personnel who left reported that they are likely to return to EMS.35 To account 
for this relatively high rate of career change, an annual attrition rate of 15.76% was applied for EMTs 
under the age of 50, in addition to modeling retirement patterns for those over 50.  

Likewise, analysis of CPS data indicates high annual attrition rate from the profession for social workers 
and respiratory therapists. For modeling, 4.96% annual attrition for social workers under the age of 50 
and 8.37% annual attrition for respiratory therapists under the age of 50 was used. 

Exhibit 15. Probability of Workforce Participation, by Occupation & Age 

 
Source: Analysis of the American Community Survey, Current Population Survey, National Sample Survey of RNs, and American 
Academy of PAs survey data. 

 

Migration probabilities are calculated from prediction equations based on age, race/ethnicity, and sex 
(and by education level for RNs) estimated using 2016-2020 ACS data for all occupations, and 
specifically account for the number of individuals leaving Arkansas each year. In-migration is accounted 
for in the projections as new entrants to the Arkansas health workforce require licensure. 

Supply Scenarios 

The supply modeling described above reflects the modeling assumptions for the Status Quo scenario. 
This scenario projects future supply if the most recent estimates of supply inputs remain unchanged over 
the projection period. Alternative scenarios modeled provide a range for the projections if there are 
changes in key supply determinants. The Early Retirement scenario reflects individuals retiring two years 
earlier than they do currently, while the Delayed Retirement scenario reflects individuals retiring two 
years later than they do currently. The former scenario could reflect the impact of worsening provider 
burnout during COVID-19, while the latter could reflect the results of efforts by employers to retain staff.  

Similarly, two scenarios are modeled that assume a 10% increase or a 10% decrease in annual new 
entrants to the workforce projected into the future (named the 10% More Entrants and 10% Fewer 
Entrants scenarios, respectively). The former scenario could reflect, for example, the impact of increased 
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efforts within the state to attract and recruit new health workers to the profession. The latter scenario 
could reflect the challenges of growing the health workforce pipeline—particularly given Arkansas’s 
demographic projections that shows only 1% growth in size of the aged 18-44 population which 
constitutes the likely pool of people from which to recruit into healthcare professions (Exhibit 7). Supply 
projections for these alternative scenarios are summarized in the Appendix. 

Findings 

Study findings are presented for the nursing workforce, select allied health occupations, and advanced 
practice providers. Additional tables with supply and demand projections are in the appendix. 

Nurses 
As the largest healthcare occupation, nurses heavily impact patients’ experience and outcomes. Nurses 
play a critical role in quality assurance and advancing and promoting health equity.30,36 Nurses work in 
nearly all healthcare settings—hospitals, provider offices and other ambulatory settings, nursing homes, 
residential care facilities, school health clinics, public health departments, and other settings.  

The BLS collects information from a sample of employers in May each year on the number of employed 
positions by occupation group through the Occupational Employment and Wage Statistics (OEWS) 
system.37 These data provide useful insights when comparing how Arkansas employs nurses relative to 
the national patterns. Approximately 0.9% (3 million) of the US population resided in Arkansas in 2021, 
including 1.4% (545,700) of the U.S. population age 65 or older. As illustrated in Exhibit 16, Arkansas 
accounted for about 0.9% of filled RN positions and 1.6% of filled LPN positions.  

Looking at the distribution of RNs across employment settings, patterns were similar for Arkansas and 
the nation with the exception that 12% of Arkansas’s filled RN positions were in provider offices while 
across the U.S., 7% of filled RN positions were in in this same setting. A similar pattern exists with the 
distribution of LPNs across employment settings where 25 % of Arkansas’s filled LPN positions were in 
provider offices, compared to 13% of the nation’s filled LPN positions. Hospital settings in the state 
employ 21% of the LPNs in comparison to 15% of LPNs employed in the same setting across the nation. 
BLS does not provide a breakdown of employer sample size by state and setting, so these differences 
could be due to sampling error. The RN-to-LPN ratio was 2.5:1 in Arkansas in May 2021, while the ratio 
was 4.8:1 for the nation. Within hospitals, which are more RN intensive than other settings, the ratio was 
7:1 for Arkansas and 19.9:1 for the nation.  

These statistics demonstrate that hospitals and other healthcare employers in Arkansas use fewer RNs 
and more LPNs than the national average. The BLS data does not indicate why this is so, but interviews 
with hospital administrators indicated severe shortfalls of RNs and pursuit of strategies to utilize 
additional LPNs on their care teams to expand the abilities of RNs. Despite the state’s greater use of 
LPNs relative to the national average, hospitals report challenges attracting and retaining LPNs as they 
compete for LPNs with the work settings where LPNs are more typically employed (e.g., nursing homes, 
residential care facilities, and home health). 
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Exhibit 16. Arkansas versus National Patterns of Employing Nurses, 2021 
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Arkansas Employment 
RNs 2,960 1,010 15,180 1,790 1,270 130 770 <30 2,490 26,320* 
LPNs 2,580 450 2,160 410 3,030 500 240 80 770 10, 480* 

Arkansas % of US Nurses 
RNs 1.4% 0.6% 0.8% 1.0% 1.0% 0.2% 1.3% 0.0% 0.7% 0.9% 
LPNs 3.0% 1.2% 2.3% 0.5% 1.7% 0.9% 2.2% 2.0% 0.9% 1.6% 

RN Distribution 
Arkansas 12% 4% 59% 7% 5% 1% 3% 0% 10% 100% 
National 7% 5% 61% 6% 4% 2% 2% 1% 12% 100% 

LPN Distribution 
Arkansas 25% 4% 21% 4% 30% 5% 2% 1% 8% 100% 
National 13% 6% 15% 14% 28% 9% 2% 1% 13% 100% 

RN:LPN Ratio 
Arkansas 1.1 2.2 7.0 4.4 0.4 0.3 3.2 NA 3.2 2.5 
National 2.5 4.4 19.9 1.9 0.7 0.9 5.2 6.7 4.3 4.8            

Source: Bureau of Labor Statistics, May 2021 Occupational Employment and Wage Statistics. See Appendix Exhibit 39 for the same 
statistics about the other professions in this report. * Setting numbers might not sum to total as BLS suppresses counts of n <30. 
Information about other professions is limited due to smaller numbers of these professions in the sample.  

 

Registered Nurses  

Arkansas’s supply of RNs is estimated to meet about 76% of demand. FTE supply in 2021 was 
approximately 27,900 FTEs versus demand of 36,900 (Exhibit 17, Exhibit 40, and Exhibit 47). Demand 
is defined as the number of FTEs required to provide the 2021 average national level of care. Study 
results, therefore, suggest that Arkansas needed about 9,000 more RNs in 2021 to provide a national 
average level of care accounting for demographics, prevalence of disease and health risk factors, and 
socioeconomic factors within the state’s population.  

Under the Status Quo supply scenario, RN supply will grow by 27% (7,400 FTEs) between 2021 and 
2035 (Exhibit 47). Projected supply growth is lowest when there are 10% Fewer Entrants applied to the 
model (18% growth, or 5,100 FTEs). Growth of 35% or 9,600 FTEs is achieved under the 10% More 
Entrants scenario. 

Demand for RNs in Arkansas will rise from 36,900 FTEs to 40,000 FTEs by 2035 when projecting a 
2021 national average level of care. This represents projected growth of 8% over the projection period. 
This is approximately twice the overall rate of population growth in the state over the same period. The 
increasing demand for RNs is primarily driven by the projected increase in Arkansas’s eldest population 
age groups. Under the Reduced Barriers scenario, demand for RNs would be approximately 3.9% higher 
than under the Demand Status Quo scenario (38,400 FTEs) at baseline and 4.1% higher in 2035 (41,600 
FTEs) than under the Demand Status Quo scenario.  
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Because RN supply is rising faster than demand under the Status Quo scenario, Arkansas is trending 
toward the national average in RN staffing. In 2035, there will still be a projected 4,700 FTE shortfall 
from the national average. This means that the Arkansas RN supply should be sufficient to meet 
approximately 88% of a national average demanded level of care. As discussed later, this shortfall of 
RNs is projected to be accompanied by a higher use of LPNs in Arkansas versus the national average. 

Exhibit 17. Registered Nurse Supply and Demand Projections, 2021-2035 

 
 

Demand under the Status Quo scenario for RNs by employment setting is summarized in Exhibit 18. The 
factor driving demand in the office setting is office visits, in the inpatient setting it is inpatient days, and 
in nursing home and residential care settings the demand driving factor is the projected size of the 
population living in those settings. Consistent with the supply modeling assumption under the Status Quo 
scenario that the number of new nurse entrants will remain constant when projected into the future, 
demand for nurses in academia is also projected to remain constant over time. If the size of the nurse 
training pipeline grows, then demand for nurses in academia will grow at the same rate. The 2021-2035 
projected nurse FTE growth rates range from 21% in nursing homes (reflecting the high projected 
population growth in the eldest age groups) to 3% in “Other Settings”, which includes schools, academia, 
public health, insurance companies etc. The majority of total growth in demand by 2035 is projected to 
occur in the hospital inpatient setting (55% of total growth, or 1,680 FTEs). 
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Exhibit 18. Demand for Registered Nurses by Setting (Status Quo Scenario) 

Setting 2021 Demand 2035 Demand FTE Growth % Growth 
Hospital 19,630 21,410 1,780 9% 
 Inpatient 17,410 19,090 1,680 10% 
 Emergency 2,220 2,320 100 5% 
Ambulatory 8,180 8,680 500 6% 
 Outpatient 4,750 4,970 220 5% 
 Office 3,430 3,700 270 8% 
Long Term Care 4,050 4,630 580 14% 
 Home Health 2,810 3,170 360 13% 
 Nursing Home 870 1,050 180 21% 
 Residential Care 370 420 50 14% 
Other Services a 5,090 5,250 160 3% 
Total 36,940 39,970 3,030 8% 

Notes: Demand growth is based on national average level of care applied to Arkansas’s resident population. All values were estimated to 
whole numbers, then reported to the nearest 10. Due to rounding, totals might not exactly equal the sum of the components, and growth 
rates calculated from the rounded numbers may not exactly match those calculated reported in the table (calculated from unrounded 
numbers). a Other Settings: schools, academia, public health, insurance companies, adult day services. 

 

Licensed Practical Nurses 

LPN supply in 2021 exceeds the approximately 7,350 FTEs required to provide a national average level 
of care to the population in Arkansas (Exhibit 19, Exhibit 41, and Exhibit 48). However, the extra 1,840 
LPNs that Arkansas currently uses only partially offsets the estimated 9,000 shortfall of RNs.  

LPN supply is projected to increase by only 4% over the projection period (9,190 FTEs). The LPN 
workforce is expected to increase by 11% (990 FTEs) under the More Entrants scenario, and expected to 
decline by -3% (290 FTEs) under the Fewer Entrants scenario. Increasing the number of new LPNs 
trained might prove challenging as the candidate pool (adults aged 18-44) is projected to increase by just 
0.3% over the projection horizon (see Exhibit 7). Also, interviews with hospital administrators suggest 
that low reimbursement rates combined with rising labor costs creates challenges providing competitive 
pay to LPNs and other health workers.  

The number of FTEs required to provide a national average level of care is projected to increase from 
7,350 to 8,250 FTEs by 2035. The Reduced Barriers scenario projects demand 3.1% higher than under 
the Demand Status Quo scenario (7,580 FTEs at baseline and 8,500 FTEs by 2035). The low growth in 
LPN supply combined with high growth in demand means that (a) Arkansas will not be able to continue 
using LPNs at current levels, and (b) LPNs will be less able to supplement the RN workforce which 
could place increasing demands on RNs. 
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Exhibit 19. Licensed Practical Nurse Supply and Demand Projections, 2021-2035 

 
 

Demand for LPNs by employment setting under the Status Quo scenario is summarized in Exhibit 20. 
Overall projected LPN demand growth is higher than projected RN demand growth because LPNs tend to 
work in care settings disproportionally used by older adult patients such as in skilled nursing facilities. A 
larger percentage of LPNs work in the long-term care setting, which accounts for the largest overall 
projected increase in demand for LPNs in this category over the projection period (66% of projected 
growth).  
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Exhibit 20. Demand for Licensed Practical Nurses by Setting (Status Quo Scenario)  

Setting 2021 2035 Growth % Growth 
Hospital 1,890 2,070 180 10% 
 Inpatient 1,890 2,070 180 10% 
 Emergency < 10 < 10 < 10 NA 
Ambulatory 1,180 1,250 70 6% 
 Outpatient 600 630 30 5% 
 Office 580 620 40 7% 
Long Term Care 3,290 3,880 590 18% 
 Home Health 2,240 2,700 460 21% 
 Nursing Home 930 1,040 110 12% 
 Residential Care 120 140 20 17% 
Other Services a 1,000 1,040 40 4% 
Total 7,350 8,250 900 12% 

Notes: All values were estimated to whole numbers, then reported to the nearest 10. Due to rounding, totals might not exactly 
equal the sum of the components, and growth rates calculated from the rounded numbers may not exactly match those 
calculated reported in the table (calculated from unrounded numbers). a Other Settings: schools, academia, public health, 
insurance companies, etc. 

 

Geographic Variation in Nurse Supply Adequacy 

Supply and demand of healthcare workers are projected to grow differently across regions of the state as 
population growth and other factors vary. Geographic variation in supply and demand at the region level 
can reflect a variety of factors, including: (1) differences in population demographics and characteristics; 
(2) differences in projected population growth; (3) differences in opportunities for education and training; 
and (4) geographic variation in where hospitals and other employers of nurses are located.  

Comparing supply and demand for nurses produces a measure of supply adequacy—defined as the 
degree to which FTE supply is available to provide a national average level of care (demand) to the 
population that resides in the region. Estimated supply adequacy for RNs (Exhibit 22) and for LPNs 
(Exhibit 25) reflect several patterns. Across the entire state, there is much less use of RNs and much 
greater use of LPNs relative to the national average.  

When assessing county estimates of supply adequacy, demand is modeled based on the resident 
population in each county. In an attempt to describe supply adequacy based on where patient care was 
received, demand adequacy for LPNs and RNs has been adjusted for the county where inpatient care was 
received, based on analysis of AHA data on location of care as describe earlier. This adjustment 
demonstrates that some residents do cross county lines to receive care. Because major hospitals that 
provide specialized care to high acuity patients tend to be in metropolitan areas, local assessments might 
understate nurse supply adequacy in metropolitan areas and overstate supply adequacy in 
nonmetropolitan areas. Projecting these two supply adequacy scenarios to 2035 shows how care needs 
will change over time for the needs of populations in each county and for how the system is currently set 
up to provide care.  

Looking at RN supply adequacy by region shows over adequacy concentrated in the Metro region, 
Northern regions in the 60% adequacy range and southern regions, along with Arkansas Valley in the 
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50% adequacy range. Adjusting for inpatient care location shifts regional adequacy so that all regions are 
in the 70% range except for the Northwest. By 2035, patterns remain very similar just with an 
approximate 20% increase in adequacy across four of Arkansas regions and an approximate 10% increase 
in adequacy in the other three (Metro, Arkansas Valley and Southwest). Exhibit 54 in the Appendix lists 
the counties in each of the 7 regions. 

Exhibit 21. Registered Nurse Supply Adequacy by Region 2021 and 2035 

 
No. Region 

Based on Resident 
Location 

Adjusting for Hospital 
Location 

  2021 2035 2021 2035 
1 Arkansas Valley 52% 62% 74% 87% 
2 Metro 128% 141% 74% 82% 
3 North Central 60% 81% 76% 98% 
4 Northeast 65% 89% 75% 100% 
5 Northwest 65% 68% 82% 91% 
6 Southeast 55% 67% 76% 90% 
7 Southwest 50% 61% 74% 89% 

 

In 2021, 7% (5 of 77 counties) of Arkansas counties were at 100% supply adequacy or better for RNs. By 
2035, supply adequacy is projected to grow to 11% (8 counties). Adjusting supply adequacy to reflect 
where inpatient care is currently being received, supply adequacy for RNs is at 100% or better in 11% (8 
counties) of Arkansas counties and grows to 19% (14 counties) by 2035. 

Exhibit 22. RN Supply Adequacy by County with Adjustment for Inpatient Care Services Location, 
2021 

                
 
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care. The left map models 
provider demand based on where the patient resides. The right map models provider demand adjusting for where patients 
receive inpatient care (as many patients receive care outside the county where they reside). 
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Exhibit 23. Projected RN Supply Adequacy by County with Adjustment for Inpatient Care Services 
Location, 2035 

                        
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care into the future. The left 
map models provider demand based on where the patient resides. The right map models provider demand adjusting for where 
patients receive inpatient care (as many patients receive care outside the county where they reside). 

 

Every region in the state is above 100% supply adequacy for LPNs in 2021 except for the Northwest where 
adequacy is at 87%. Adjusting for inpatient location of care shifts adequacy up by 10% to 30% depending on 
the region except for in the Metro region where adequacy drops from 128% to 91%. Looking to 2035, 
regional adequacy drops in most regions. The largest projected adequacy declines are in Arkansas Valley and 
in the Southeast Regions. The North Central and Northeast regions are expected to see increases in LPN 
supply adequacy of approximately 20%.  

Exhibit 24. Licensed Practical Nurse Supply Adequacy by Region 2021 and 2035 

 
No. Region 

Based on Resident 
Location 

Adjusting for Hospital 
Location 

  2021 2035 2021 2035 
1 Arkansas Valley 126% 109% 150% 129% 
2 Metro 128% 114% 91% 82% 
3 North Central 135% 155% 151% 169% 
4 Northeast 131% 152% 142% 162% 
5 Northwest 87% 67% 99% 78% 
6 Southeast 155% 121% 182% 139% 
7 Southwest 140% 137% 168% 162% 

 

In 2021, 61% (44 of 77 counties) of Arkansas counties were at 100% supply adequacy or better for 
LPNs. By 2035, supply adequacy is projected to fall to 56% (44 counties). Adjusting supply adequacy to 
reflect where inpatient care was received in 2021, supply adequacy for LPNs is at 100% or better in just 
11% (8 counties) of Arkansas counties and grows to 17% (13 counties) by 2035.  
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Exhibit 25. LPN Supply Adequacy by County with Adjustment for Inpatient Care Services Location, 
2021 

             
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care. The left map models 
provider demand based on where the patient resides. The right map models provider demand adjusting for where patients 
receive inpatient care (as many patients receive care outside the county where they reside). 

 

Exhibit 26. Projected LPN Supply Adequacy by County with Adjustment for Inpatient Care Services 
Location, 2035 

                       
 
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care into the future. The left 
map models provider demand based on where the patient resides. The right map models provider demand adjusting for where 
patients receive inpatient care (as many patients receive care outside the county where they reside). 

 

Several subtleties regarding health workforce adequacy are obscured in simple summary numbers and 
should be considered when interpreting these results. 

• Margin of error: Given the nature of modeling and forecasting, all projections have some degree 
of imprecision. If supply is within ±5% of demand, then one might conclude the labor market is 
essentially in equilibrium. Imprecision arises because generalizations must be made. Data 
regarding healthcare use, health risk factors, healthcare provider hours worked per week, 
healthcare provider productivity, and other important modeling parameters are unavailable at 
local levels and must be estimated with state or national values.  

• Geographic imbalances in statewide supply and demand: Nationwide and statewide 
projections of health workforce shortages overshadow the substantial geographic variation in 
supply adequacy. For this analysis, supply and demand were modeled at the county level, and 
aggregated to the region and state level. But even county- and region-level projections mask the 
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adequacy experienced within counties/regions as healthcare markets can exist at a sub-county 
level and/or span (parts of) multiple counties/regions and even cross state lines. Furthermore, 
demand is assigned to where people reside although they may seek care where they work or in 
neighboring areas. Limited information regarding where nurses work geographically is available 
in the licensure data. Thus, supply adequacy projections tend to be more precise the larger the 
geographic area they cover. 

• Substitution between RNs, LPNs, and other health workers: In areas facing a shortage of 
RNs, providers may be able to employ LPNs to help address staffing needs by shifting some 
duties. When a shortfall of LPNs and other health workers (e.g., phlebotomists) exists, RNs might 
be tasked with filling additional duties that otherwise would have been provided by these health 
workers. While adequacy of RN supply and LPN supply are projected separately, the combined 
information conveyed in projections for both professions provides a more complete picture of the 
state’s nursing workforce. 

• Productivity differences between newly trained and experienced workers: Employing 
average productivity patterns to all healthcare workers conceals productivity differences between 
experienced individuals and newer entrants. Thus, overall supply adequacy summaries can mask 
shortfalls in key areas that require specific experience—such as nursing in intensive care units, or 
mentoring roles. 

• The level of care for workforce adequacy: For this study, excess supply is forecast when 
supply exceeds the level projected to provide a national average level of care. Shortages are 
forecast when projected demand exceeds supply. In the model, supply and demand are assumed 
to be in equilibrium nationally at baseline, which establishes a benchmark for adequacy, with 
shortages or surpluses determined relative to the baseline (2021) national level of care. To the 
extent that the baseline national average level of care is interpreted as using too few nurses or 
other health workers, the magnitude of the projected shortages in Arkansas are greater than 
reported. 

Select Allied Health Occupations 
Among the allied health professions, hospitals report that shortages among respiratory therapists, lab 
technicians and technologists, EMTs, social workers, and phlebotomists are particularly acute. Data 
limitations present challenges for modeling supply and demand for many allied health occupations. For 
laboratory technicians, and phlebotomists, there is insufficient data to develop supply projections. Each 
occupation is discussed in turn.  

Respiratory Therapists 

State licensure files indicate that Arkansas had approximately 2,020 FTE supply of respiratory therapists 
in 2021, exceeding by 540 the estimated 1,480 FTEs required to provide a national average level of care 
demand (Exhibit 27, Exhibit 42, and Exhibit 49). However, supply estimates from licensure files might 
overstate actual supply due to lack of data on whether a person with an active license is active in the 
workforce. The Bureau of Labor Statistic’s survey of employers estimates 1,530 respiratory therapist 
positions filled in May 2021. The 1,530 estimate includes both part time and full-time positions, which 
means that FTE supply is lower than this estimate and closer to the 1,480 demand estimate. 



26 
 

Although there is uncertainty about the base year level, supply is projected to decline by 610 FTEs 
between 2021 and 2035. A major contributor to this decline is that respiratory therapists appear to be 
leaving the workforce at high rates. Analysis of the Current Population Survey (CPS) suggests that 
nationally approximately 8.37% of respiratory therapists under the age of 50 leave the profession each 
year. Discussions with hospital administrators indicate that current economic conditions might be 
accelerating the trend to leave the health workforce as healthcare providers have little ability to pass 
along higher labor costs to payers thus limiting the ability to raise wages. Many of the respiratory 
therapists that leave the profession move into other healthcare occupations, such as nursing, though some 
leave healthcare altogether.  

Over this same period, demand for respiratory therapist services is projected to grow by 170 FTEs. 
Combined with the decline in supply, these numbers suggest that by 2035 supply will meet an estimated 
85% of demand (a shortfall of 240 FTEs, Exhibit 49). If indeed respiratory therapist employment 
estimates from the BLS are more reflective of actual supply than are licensure files, then the shortfall 
could be closer to 580 FTEs—or supply adequate to meet only 65% of demand. 

The overall supply is expected to decrease through 2035 for all scenarios. Over the projection period, 
supply is expected to decline over the period between 34% (-690 FTEs) under the 10% Fewer Entrants 
scenario and 26% (-540 FTEs) under the 10% More Entrants scenario (Exhibit 49).  

Status Quo demand for respiratory therapists is estimated to increase by 12% from 1,480 FTEs at 
baseline to 1,650 by 2035. The Reduced Barriers scenario has minimal impact on the demand projections 
compared to the baseline results. 

Due to concerns about the accuracy of licensure data to estimate current supply, region or county-level 
supply adequacy numbers are not presented. 

Exhibit 27. Respiratory Therapist Supply and Demand Projections, 2021-2035 
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Emergency Medical Technicians 

Analysis of licensure files indicates supply of 1,400 licensed EMTs working for EMS agencies in 
Arkansas in 2021. The Arkansas EMT licensing board provided licensing data specifically for only those 
EMTs licensed in the state that are working for EMS agencies. This is the number of individuals licensed 
as basic EMTs. It does not include paramedics or EMTs that are licensed and working in other 
professions (e.g., as fire fighters, lifeguards, or people with an EMT license who are hired to work in 
hospitals). For comparison, the Bureau of Labor Statistics estimated from their employer survey that in 
May 2021 there were 800 filled EMT jobs (with filled jobs equally counting both full time and part time 
positions).a Interviews conducted with leadership from the Arkansas Ambulance Association helped to 
corroborate that the number of EMTs actively working in Arkansas is closer to the 1,400 estimate from 
state licensure files as compared to the 800 estimate from the BLS employer survey.  

To provide a national average level of services in 2021 translates to an estimated demand for 1,500 FTE 
EMTs. The demand estimate is for employed EMTs only. The Status Quo demand scenario for EMTs 
projects a 7% (100 FTE) increase over the projection horizon, reaching 1,600 FTEs by 2035 (Exhibit 28). 
The projections incorporate national patterns of care applied to Arkansas’s population. Achieving the 
goals of reducing barriers to accessing care has only a small impact on the demand projections. 
Discussions with the Arkansas Ambulance Association suggests that improving access to care could 
actually decrease demand for EMTs, as people residing in rural areas who lack access to urgent care will 
sometimes call EMTs to deliver care that might otherwise be provided by other health professionals. 

Using licensure data as the starting supply, EMT supply is projected to decrease significantly over the 
projection horizon (Exhibit 28). Under the Status Quo scenario, supply is projected to decrease by 21% 
between 2021-2035, which translates to approximately 300 fewer FTEs working in the state by 2035. 
This might be a conservative estimate of decline, as the Arkansas Ambulance Association’s own 
calculations suggest that the number of people leaving the EMT workforce could exceed the number 
trained by 100 or more annually. As described earlier, analysis of national Current Population Survey 
data suggests that 15.76% of EMTs under age 50 leave EMT practice each year. This high turnover is 
due in large part to EMTs leaving the profession to pursue jobs with more advanced training, better pay 
and benefits, and more standard work hours. 

The scenarios increasing and decreasing new entrants by 10% resulted in 2021-2035 projected supply 
decreases of 30% and 17%, respectively. The scenarios decreasing and increasing average retirement age 
by two years resulted in no changes over the projection period (Exhibit 50). This is because Arkansas has 
a relatively young EMT workforce and few EMTs are approaching traditional retirement ages. The EMT 
workforce is the youngest of all the professions analyzed in this report. Also, most individuals employed 
as basic EMTs will end up transitioning either to an advanced EMT license (paramedic) or, they will 
move into other employment opportunities before reaching retirement age. Arkansas Ambulance 
Association interviews reflected a perception that many health professionals look to EMTs as a source of 
individuals to recruit into their professions. The association estimates that many EMTs end up burned out 
after 3 years and leave the profession. Their estimates are that 50% leave to other healthcare professions 
and 50% leave healthcare all together. 

 
a BLS estimates 800 EMTs and 1,030 paramedics in May 2021. BLS reported EMTs and paramedics combined for earlier years, with 
1,790 estimated in May 2020. 
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The combination of a slight increase in demand with a drastic decline in supply leaves Arkansas at a 
supply to demand adequacy of 69% (-500 FTEs) by 2035. Supply and demand for EMTs are summarized 
in Exhibit 28, Exhibit 43, and Exhibit 50. 

Exhibit 28. Emergency Medical Technician Supply and Demand Projections, 2021-2035 

 

 

 

Licensed Clinical Social Workers 

Modeling social worker projections is challenging due to the definitional differences across supply and 
demand modeling. In particular, demand for social workers nationally is based on types of social workers 
identified by occupation codes in the BLS survey, while supply is based on licensed social workers in 
Arkansas’s licensure database. In an attempt to reconcile some of these definitional issues, demand is set 
even to Arkansas supply in 2021. This changes the interpretation of demand and supply adequacy. 
Demand is interpreted as the number of social workers required to provide a 2021 state average level of 
care. Supply adequacy is interpreted as the degree to which supply is sufficient to maintain a 2021 
Arkansas level of care. 

With the above caveats, the supply of social workers is projected to increase between 2021 and 2035. 
From a starting value of 3,390 FTEs, supply is expected to grow by 19% (630 FTEs) under the Status 
Quo scenario (Exhibit 51). The projected growth ranges from a low of 11% (of 370 FTEs) to a high of 
26% (890 FTEs) when varying the scenarios for number of entrants to the profession under the Fewer 
and More Entrants scenarios.  

While the number of social workers required to provide a national average level of demand could not be 
calculated due to definitional issues, knowing where social workers are employed across the healthcare 
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industry allows us to model the rate of growth in demand. Starting at the Arkansas level of care being 
provided in 2021 (3,390 FTEs), demand is projected to increase by 6% (equivalent to 220 FTEs) over the 
projection period. Achieving the goal of reducing barriers to accessing care would increase demand for 
social workers by an additional 29% (1,070 FTEs) in 2035 compared to demand from current Arkansas 
use patterns projected to 2035. Over the foreseeable future, there should be sufficient numbers of social 
workers trained to improve on current staffing patterns. Still, supply is projected to be insufficient to 
address levels expected if barriers to receiving care were removed. Arkansas does have a social worker 
licensing reciprocity law in place. This allows social workers who are licensed in other states to become 
licensed in Arkansas without retaking the exam, allowing easy migration of social workers to the state 38. 
Supply and demand for licensed clinical social workers are summarized in Exhibit 29, Exhibit 44, and 
Exhibit 51.  

Exhibit 29. Licensed Clinical Social Worker Supply and Demand Projections, 2021-2035 

 

 

Phlebotomists 

The BLS reports 820 phlebotomists’ positions filled in May 2021 in Arkansas. This number is about  
40% (530 FTEs) below the estimated 1,349 FTEs required to provide a national average level of service. 
Demand is projected to grow by 9% (118 FTEs), reaching 1,460 FTEs by 2035. The Reduced Barriers 
scenario, would shift up demand for phlebotomists by about 10% above the Status Quo scenario 
projections.  

Licensure is not required for phlebotomists in Arkansas making it difficult to know the exact number in 
the state. National surveys such as the American Community Survey have small sample size for smaller 
occupations at the state level. Consequently, there is limited data to project future supply. Furthermore, 
wages for phlebotomists (median hourly wage of $15.04 in May 2021) are not much higher than the 
state’s $11.00/hour minimum wage. Consequently, healthcare employers compete with other sectors of 
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the economy for available labor which portends high turnover for the phlebotomist workforce and 
attrition to other occupations to the extent that healthcare institutions are unable to offer competitive 
wages. 

Exhibit 30. Phlebotomist Demand Growth by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 1,350 1,460 110 8% 
Reduced barriers 1,490 1,610 120 8% 

Note: a FTEs required to provide a 2021 national average level of care. 

 

Clinical Laboratory Technicians 

The BLS reports 2,530 clinical laboratory technician positions filled in May 2021 in Arkansas. This 
number is about 34% (1,340 FTEs) below the estimated 3,870 FTEs that would be required to provide a 
national average level of service. One challenge with estimating demand for clinical laboratory technician 
positions in Arkansas, though, is that it is unclear what proportion of lab tests are sent to out-of-state 
facilities for processing. Hence, the supply estimates will understate the number of FTE lab techs 
providing services to the population in Arkansas. 

Demand is projected to grow by 7% (270 FTEs) reaching 4,140 FTEs by 2035. The Reduced Barriers 
scenario would shift up demand for lab techs by about 8% above the Status Quo scenario projections.  

Exhibit 31. Clinical Laboratory Technicians Demand Growth by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 3,870 4,140 270 7% 
Reduced barriers 4,170 4,460 290 7% 

Note: a FTEs required to provide a 2021 national average level of care. 

 

Advanced Practice Providers 
Due to overlap in the services provided by physicians, NPs and PAs, study findings for these occupations 
must be interpreted in the context of Arkansas’s supply adequacy of physicians. The physician workforce 
is outside the scope of this study. Prior work conducted by the consulting team for the Health Resources 
and Services Administration (HRSA) reported the supply of physicians in Arkansas was substantially 
lower than levels required to provide a national average level of care. For example, supply of primary 
care physicians in Arkansas was estimated to be nearly 25% below demand.39  

As noted previously, in 2021 Arkansas had 0.9% of the total U.S. population and also 1.4% of the 
population age 65 or older. In May 2021, NPs and PAs in Arkansas comprised 1.1% and 0.6%, 
respectively, of total NPs and PAs in the U.S. That is, on a simple provider-to-population ratio, 
Arkansas’s use of NPs is slightly above the national average while use of PAs is substantially below the 
national average. 
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Exhibit 32. Arkansas Proportion of the Nation’s NPs and PAs by Employment Setting 
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Nurse Practitioners 1.3% 0.6% 1.2% NA NA NA NA NA 0.4% 1.1% 
Physician Assistants 0.6% NA 0.3% NA NA NA NA NA NA 0.6% 

Source: Analysis of Bureau of Labor Statistics May 2021 Occupational Employment and Wage Statistics. NA = not available, as the 
number of NPs and PAs is below the minimum 30 threshold for BLS to report numbers. 

 

Nurse Practitioners  

NP supply in Arkansas is projected to grow rapidly through the projection period, similar to the high rate 
of growth seen throughout the U.S. Supply is projected to grow 136% (or 5,050 FTEs) under the Status 
Quo scenario. Growth varies by scenario, ranging from 119% (4,410 FTEs) under the 10% Fewer 
Entrants scenario, to 154% (5,690 FTEs) under the 10% More Entrants scenario. Supply and demand for 
NPs is summarized in Exhibit 33, Exhibit 45, and Exhibit 52. 

Under the Status Quo scenario assumptions, demand is projected to grow by 8% (220 FTEs) between 
2021 and 2035. Under the Reduced Barriers scenario, demand for NPs would be approximately 10% 
higher than under the Status Quo scenario (2,940 FTEs ). Estimated NP supply of 3,700 FTEs in 2021 
exceed the estimated 2,670 FTEs required to provide a national average level of services. In 2021 NP 
supply was about 1,030 FTEs above the level required to provide a national average level of care. By 
2035, the projected supply of NPs will be about 5,860 FTEs higher than required to maintain current 
national staffing ratios between physicians and NPs (Exhibit 45). This is not to say that Arkansas will 
have a surplus of NPs. The additional supply of NPs beyond that required to maintain current national 
staffing ratios is an important component to an interprofessional care team as delivery patterns evolve 
and helps offset a shortfall of physicians.  
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Exhibit 33. Nurse Practitioner Supply and Demand Projections, 2021-2035 

 
 

Regional adequacy for Nurse Practitioners is above 100% for every region except for Southwest. By 
2035, NP adequacy is expected to grow by more than double in every region and all regions will be well 
over 100% adequacy relative to national patterns of care delivered by NP. 

Exhibit 34. Nurse Practitioner Supply Adequacy by Region 2021 and 2035 

No. Region 2021 2035 
1 Arkansas Valley 100% 215% 
2 Metro 198% 434% 
3 North Central 126% 303% 
4 Northeast 157% 356% 
5 Northwest 110% 209% 
6 Southeast 97% 230% 
7 Southwest 114% 276% 

 

In 2021, 37% (28 of 77 counties) of Arkansas counties were at 100% supply adequacy or better for nurse 
practitioners. By 2035, supply adequacy is projected to grow to 76% (57 counties).  
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Exhibit 35. Nurse Practitioner Supply Adequacy by Population in County, 2021 and 2035 

             
 
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care. 

 

Physician Assistants 

Estimated supply of 630 FTEs in 2021 was about 43% (820 FTEs) below the 1,450 FTEs that would be 
expected based on national patterns of care use and delivery. This imbalance appears to be offset by 
greater use of NPs in Arkansas. Over the projection period, PA supply is expected to grow 37% (or 230 
FTEs) under the Status Quo scenario. This high rate of growth is in line with national projections of rapid 
growth in PA supply estimated by national modeling. Growth for PAs over the projection period varies 
from 28% (180 FTEs) to 44% (280 FTEs) under the Fewer and More Entrants scenarios. PA supply and 
demand projections are summarized in Exhibit 36, Exhibit 46, and Exhibit 53. 

Demand for PAs is projected to grow by 8% (110 FTEs) over the projection for the Status Quo demand 
scenario. Under the Reduced Barriers scenario, demand for PAs would be approximately 10% (150 
FTEs) higher than under the Status Quo scenario at baseline and would increase to 170 FTEs while still 
maintaining at 10% higher than the Status Quo scenario in 2035. By 2035, supply will be sufficient to 
provide 55% of projected current national average level of PA services. 

PA adequacy is under 30% for all regions except for Metro and Northwest in 2021. Adequacy is not 
expected to change significantly by 2035 except for in the metro region where PA adequacy is projected 
to reach 100% and in the Southeast region where PA adequacy is expected to grow by 13%. 
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Exhibit 36. Physician Assistant Supply and Demand Projections, 2021-2035 

 
 

Exhibit 37. Physician Assistant Supply Adequacy by Region 2021 and 2035 

No. Region 2021 2035 
1 Arkansas Valley 30% 37% 
2 Metro 74% 100% 
3 North Central 32% 35% 
4 Northeast 19% 20% 
5 Northwest 62% 66% 
6 Southeast 15% 28% 
7 Southwest 21% 25% 

 

In 2021, just 1% (1 of 77 counties) of Arkansas counties were at 100% supply adequacy or better for PAs 
(White county). By 2035, supply adequacy is projected to increase to 5% (4 counties- Arkansas, Calhoun, 
Pulaski and White counties). 

Exhibit 38. Physician Assistant Supply Adequacy by Population in County, 2021 and 2035 

                    
Note: 100% supply adequacy means supply is sufficient to provide the 2021 national average level of care. 
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Summary of Stakeholder Interviews 

Projections of workforce supply and demand provide a picture of how Arkansas’s healthcare system is 
situated in relation to a national average level of care now and into the future. With every industry 
experiencing the effects of the great resignation, record inflation rates, and the decline of the working age 
population as baby boomers move into their retirement years, healthcare is grappling with how to find 
solutions that uniquely fit the way these effects will impact this industry specifically. To better 
understand the causal factors underlying workforce dynamics, as well as the challenges stakeholders face 
in trying to address worker shortages, interviews were conducted with hospital and health system 
administrators, health profession educators, and health care association leaders across Arkansas. 
Interviews were conducted with three health system chief executive officers (CEOs), five chief nursing 
officers (CNOs), and four other healthcare administrators including two heads of human resources and 
two clinical directors. Interviews were also conducted with the dean and vice chancellor of two of the 
state’s large health professions education programs as well as representatives from the state ambulance 
association. Interviewees represented a variety of perspectives from both urban and rural areas of the 
state. Participants were gracious with their time and were willing to share their own valuable personal 
insights and expert understanding of how the state’s healthcare system functions and what is needed to 
improve it. 

The major themes heard from hospital administrators centered around the perennial triple threat of slim 
financial margins, capacity constraints and an imperative to grow with anticipated future demand. These 
challenges all existed in healthcare long before Covid. The pandemic merely became an accelerant. 
Hospital administrators report coming out of the most acute events of the ongoing public health 
emergency into a new normal of persistent exacerbated shortages. 

In describing the magnitude of the current shortages they are experiencing, administrators report that they 
are spending more resources than ever just to ensure that shifts are filled. All the administrators 
interviewed reported that they are still requiring mandatory overtime for their employees. Vacancy rates 
are reportedly higher than anyone has ever experienced in the past and administrators report far fewer 
applicants to open positions and that applicants are being more selective about their opportunities. Health 
systems continue to utilize high numbers of travelers to meet demand for services. Administrators 
consistently reported feeling that the current reliance on agency staffing is having a detrimental impact on 
morale and safety. Travelers are viewed as having no loyalty to the mission and vision of the hospital and 
low understanding of hospital policies. Traveling staff are seen as degrading to team cohesion; employed 
staff feel unappreciated and underpaid in comparison. 

Administrators consistently brought up that the strategies they have utilized to address workforce 
challenges in the past (e.g., intensive reliance on outside staffing, mandatory overtime shifts, sign on 
bonuses) are becoming unsustainable. Focus is moving away from dealing reactively to present increased 
staffing costs toward exploring different long-term avenues of care redesign. Population shifts alone 
guarantee there will be persistent workforce shortages under the current care delivery structure. Staffing 
optimization and increased reliance on technology are the only ways to deal with scarce workforce 
resources. Administrators report transitioning to a team nursing model utilizing LPNs in direct 
supervision of an RN to increase patient ratios. Many are also exploring virtual sitter and virtual nursing 
technologies to free up the time of bedside nurses. Creating a pathway for LPNs to become RNs will 
contribute to increasing retention for LPNs.  
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CNOs provided insight into how changing patient needs and site of care shifts translate to impacts on the 
workforce in the present environment. The American Hospital Association released a report in August of 
2022 documenting that patient acuity has increased nearly 10% since the start of the pandemic.40 This 
rise in patient acuity has been a driver of increases in labor, drug, and supply costs for hospitals, 
contributing to unsustainable financial challenges. According to the report, as of June 2022, hospital 
labor expenses have increased nationally by more than 12% since 2021. Drug expenses rose by 4.1% and 
supply costs rose by 5% over the same period. Increased costs leave less money to invest in making 
necessary changes.  

Add these post pandemic challenges to the rising population dependency ratios and care shifts to 
ambulatory delivery sites, and the scenario becomes more complex. CNOs described a situation where 
they are dealing with high numbers of new and inexperienced hospital staff, who must provide more 
complex care for longer periods of time with fewer experienced professionals to rely on to help train and 
support them. 

Administrators hold a perception that healthcare professionals currently have many options for where 
they chose to practice. More professionals are taking opportunities to work in telehealth, insurance 
agencies and health technology companies. In addition to opportunities that pull staff away from the 
bedside, competition also pulls staff to take high paying travel opportunities and to pursue opportunities 
in larger population centers. Rural administrators reported being unable to compete with other local 
opportunities in retail where employers can pay higher wages for far less demanding work. Hospitals 
have little ability to pass higher labor costs on to payers. Several administrators reported offering stipends 
and guaranteed employment to new graduates who agree to a time commitment with an employer in 
attempts to retain staff.  

Administrators mentioned a need for improved partnerships with education to pull students into the 
healthcare career pipeline as early as possible. Many also mentioned a desire to tap more into the 
international workforce.  

A key factor in employers’ abilities to hire enough staff is the number of prospective workers flowing 
through the educational and training pipeline. Interviews with academic nursing and health sciences 
school leaders and EMS educators described a dwindling pipeline. 

• Educators reported they are still able to fill their seats for bachelor’s and associate’s RN 
programs; however, they are seeing far fewer applicants. LPN programs are struggling to fill 
seats. 

• Educators report that there is sufficient availability for clinical placements although it is more 
difficult to find acute care rotations. However, healthcare institutions are constrained by low 
staffing levels and the inability to find enough adjunct faculty to teach students while in clinic. 
Educators reported a great deal of collaboration across programs and that they have turned to 
utilizing more simulation to provide required training experiences. Administrators and educators 
both reported that new graduates are less prepared than in the past. These new graduates went 
through their training during the height of the pandemic. Students dealt with reduced exposure to 
clinical rotations, and they are now entering a workforce that has lost institutional memory. 
Looking at NCLEX pass rate data published by the NCSBN, over the years of 2018 to 2021, 
nationally there was a 12.4% increase in the pass rates of associates degree nurses, a 6.4% 
increase in passage of baccalaureate degree nurses and an 7.9% increase in pass rates for LPNs. 
However, in the state of Arkansas over the same time period there was a decline of 5.2% in the 
pass rate for associates degree nurses, a 7.6% decline in the pass rate for baccalaureate prepared 
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nurses and a 6.9% decrease in the pass rate for LPNs.41 It is important for this trend to be 
monitored to determine whether declining rates will continue or begin to turn in the other 
direction. 

• EMS educators reported four programs closing in the last year and that only approximately 32% 
of seats are being filled. Requiring that EMS programs be accredited has had mixed results. 
Requiring programs to be accredited has standardized training across the state. However, it has 
substantially increased the cost of EMT training both in terms of student out-of-pocket costs and 
government education costs. Higher education costs have deterred some individuals who 
otherwise might have considered a career in EMS. Likewise, accreditation requirements have 
taken away the ability of local EMS institutions to develop in-house training programs. 

Educators and administrators report optimistic perceptions of the regional job market. All new graduates 
definitely have jobs if they want them. Employers are offering education stipends and sign-on bonuses as 
recruiting tools. Most students seem to stay in their local area initially, but many end up leaving once 
they gain enough experience to go elsewhere (particularly health workers in rural areas who leave for 
urban areas). Stakeholders universally agreed that the biggest challenge they face is retention of the 
professions being educated across the state. Development and retention of faculty is a more pressing 
issue, especially when a nurse looking at moving away from the bedside has options that seem far more 
appealing than teaching. 

In summary, hospital administration and education stakeholders across the healthcare system in Arkansas 
are looking for ways to smooth out the volatility in day-to-day operations in order to control costs and 
create more stable work environments so that they can maintain high quality delivery of care. They are 
addressing this challenge by exploring care delivery redesign and further integration of technology and 
automation into the delivery of healthcare. To the extent that they end up changing the care delivery 
system, the workforce projections in this analysis will be pushed in different directions. As administrators 
and educators across the system pursue these new strategic goals, it will be important to establish specific 
and time-bound goals across the state and make subsequent measures of workforce metrics to determine 
the progress that has been made. Improving the state’s health workforce data collection efforts would 
help inform programs and policies to improve supply adequacy. 

Discussion 

This section summarizes key findings and implications, recommendations for addressing health 
workforce challenges in Arkansas, and study strengths and limitations. 

Key Findings and Implications 
Arkansas’s healthcare workforce shares many similarities with the overall U.S. healthcare workforce and 
especially with the regional workforce. Analysis of state licensure data, supplemented with analysis of 
national data sources and computer simulation, finds that Arkansas is facing substantial shortfalls of 
healthcare workers in some occupations while employing more healthcare workers in other occupations 
than would be expected based on national patterns of care delivery. Data limitations prevented supply 
modeling for some occupations—particularly occupations that do not require licensure. This also 
complicated comparison of supply estimates from state licensure files to national benchmarks. 
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For this study, a Status Quo demand scenario is modeled that extrapolates current national patterns of 
care use and delivery to Arkansas’s current and projected future population. A hypothetical Reduced 
Barriers demand scenario is also included, to quantify the increase in demand for healthcare services and 
providers if historically underserved populations (racial/ethnic minority, uninsured, residing in a 
nonmetropolitan areas) had care use patterns like a population with fewer access barriers. For some 
modeled health occupations, projected shortfalls indicate that Arkansas’s health workforce supply is 
insufficient to provide a current national average level of care let alone achieve even greater health equity 
and health access goals. The structure and complexity of our nation’s healthcare system requires that to 
make change, policy makers in the state’s healthcare industry, government and education institutions 
must create a coordinated, strategic plan to target systemic changes to align with defined population 
health needs. Progress toward defined goals should be reassessed at regular intervals so that scare 
resources can be allocated and adjusted to produce desired results.       

Key findings and implications include the following: 

• In 2021 the estimated FTE supply of RNs (27,900) was about 9,000 short of estimated demand 
(36,900). These numbers suggest that Arkansas supply was about 76% of levels that would be 
expected based on national averages. RN supply is growing at a faster rate than demand, if 
current labor force participation patterns continue, but by 2035 there is still a projected 4,700 FTE 
shortfall. By 2035, supply will only be sufficient to meet 88% of expected levels. With high rates 
of burnout among the nurse workforce, and demographic trends and economic forces limiting the 
ability to increase the number of nurses being trained, there is greater likelihood that the future 
shortfall will be larger than 4,700 than the likelihood that it would be smaller than this amount. 

• Arkansas makes greater use of LPNs (about 1,840 extra FTEs) compared to the national average, 
with 2021 supply of 9,190 versus expected demand of 7,350. This greater use of LPNs is due in 
part from the large shortage of RNs, with Arkansas healthcare providers exploring innovative 
ways to provide nursing care. Still, the greater use of LPNs does not come close to offsetting the 
shortfall of RNs. Enrollment in LPN training programs has been declining nationally, in large 
part for economic reasons as the healthcare sector competes with other economic sectors for 
labor. Stakeholders reported that LPN programs in Arkansas are seeing recent difficulty filling 
program seats. Combined with attrition from the LPN workforce, LPN supply is projected to 
remain relatively constant through 2035 despite rapidly increasing demand to provide care to an 
aging population. The rapid growth in demand and limited growth in supply means that current 
patterns of using LPNs in care delivery cannot be sustained into the future. Stakeholders describe 
intentions to continue to pursue strategies of increased utilization of LPNs on inpatient care 
teams. However, demand in long term care settings where LPNs are traditionally more commonly 
employed is projected to rise by 18%. In order to maintain current Arkansas use patterns, the 
LPN workforce would need to grow by an additional 55 LPN FTEs per year above anticipated 
status quo growth. Policy makers and health care administrators might accomplish this goal by 
increasing the capacity of LPN education programs in the state, providing retention incentives for 
LPNs to practice in targeted areas or increasing recruitment activities toward LPNs from the 
national or international market.  

• Conflicting estimates of current supply of respiratory therapists in the state obfuscate current 
supply adequacy numbers. Licensure data suggests supply of 2,020 in 2021, though BLS data 
indicate 1,530 respiratory therapist positions filled in May 2021. With estimated demand of 1,480 
FTEs in 2021, this suggests that supply is about 540 more than sufficient to provide a national 
average level of care. However, using the BLS estimate of positions filled indicates supply and 
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demand are roughly in balance at the state level. While current supply is unclear due to these data 
limitations, given the high estimated attrition from the respiratory therapist workforce supply is 
projected to drastically decline below current use patterns in Arkansas. Supply is projected to 
decline by 610 between 2021 and 2035, while demand is projected to increase by 170 during this 
period. These numbers suggest that by 2035 there will be a shortfall of approximately 240 to 580 
FTEs (with the lower number if current licensure files accurately capture 2021 supply and the 
larger number assuming that BLS data more accurately capture 2021 supply). Considerations 
should be made for how respiratory therapists will be used into the future. The projected decrease 
in supply may be an indicator that health systems are aligning their use of respiratory therapists 
on the care team with patterns more typical to national utilization. On the other hand, assuming 
that the method of utilization of respiratory therapists on the care team is not anticipated to 
change, health systems may face the challenge of having far fewer respiratory therapists available 
into the future than necessary. Assuming a goal of maintaining current use patterns, the 
respiratory therapist workforce in Arkansas would need to grow by an additional 60 FTEs per 
year beyond status quo growth through the 2035 projection period. 

• The supply of EMTs in Arkansas in 2021 was slightly (80 FTEs) below expected levels, with 
supply of 1,400 versus demand for 1,480. (EMTs are only one part of the EMS professional 
workforce that also includes paramedics.) The supply of EMTs is projected to decline by 330 
while demand is projected to increase by 80 by 2035. This suggests that by 2035 supply will be 
sufficient to meet only 69% of demand, with a projected shortfall of 490 EMTs. If ambulance 
services will continue to be utilized at similar rates into the future, policy makers may want to 
consider how to increase the number of EMS professionals entering the workforce by 
approximately 30 additional FTEs per year above the projected status quo supply in order to 
maintain current Arkansas use patterns for EMTs.  

• Data limitations prevent developing a comparison of social worker supply to a national demand 
benchmark, supply is projected based on whether it will be sufficient in the future to continue 
providing the current Arkansas average level of care. Analysis of licensure files indicate supply 
of 3,390 in 2021, growing to 4,020 in 2035. At the same time, demand is projected to grow at a 
slower rate under the Status Quo scenario, reaching 3,610 in 2035. The additional 410 in 2035 
indicates that Arkansas should be able to improve on current levels of utilizing social workers. 
Still, there is substantial unmet need for behavioral health services. Under the modeled Reduced 
Barriers scenario, demand for licensed clinical social workers would be about 29% higher than 
under the Status Quo demand scenario. In 2021 supply is estimated to be about 1,000 FTEs below 
the level required if barriers to accessing care were removed, falling to a 660 FTE shortfall in 
2035. 

• Arkansas employs more NPs and fewer PAs relative to the national average. While physicians are 
not within the scope of this study, other work suggests a shortfall of physicians in Arkansas 
which helps put into context the greater use of NPs. Both NP and PA supply are growing rapidly 
at the national level—as well as within the state. Considering huge projected growth in NP and 
PA supply, as well as projected national physician shortages, health administrators and policy 
makers may want to consider in more detail where scope of practice changes can be made to 
facilitate greater use of NP and PA resources. Another area for consideration is the reasons and 
causal factors for why PAs are utilized less commonly across Arkansas than in other states. 
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Recommendations 
Over the last few years, resources have been concentrated on simply weathering the intensities of the 
COVID-19 storm. As healthcare policy makers negotiate the ending of the public health emergency, 
considerations must be made for how to navigate the new landscape. and what attempting to find a new 
normal might mean for an environment already intensely constrained by regulation and revenue 
pressures. Based on input from stakeholder interviews, assessments of the current and projected 
healthcare workforce in Arkansas, and a review of recommendations by other states,14,42 national 
organizations and experts43–45, the following recommendations are put forth: 

Expand Workforce Pipeline for Occupations in Short Supply 

Boosting the pipeline of new entrants to the health workforce requires two forces. One, to attract people 
into healthcare occupations, they need to be aware of opportunities in these occupations and see them as 
desirable career choices. Two, the state needs to ensure sufficient faculty and resources to train the 
number of people required to meet workforce demand.  

Advanced degrees are required for faculty in many healthcare professions. Attracting highly trained 
professionals into careers as teachers when they can make more money providing care may prove 
challenging. Proposing legislation to provide tax incentives for faculty and preceptors as has been done in 
several other states46 may be one way to create desired change. Review of both faculty pay policies, 
especially in public schools where legislators can influence wages, as well as training and experience 
requirements may also yield options for increasing faculty. Primary opportunities might start with 
increasing the number of faculty and entrants into lower barrier to entry occupations like EMTs and 
LPNs to facilitate the flow of well-prepared candidates into nursing, therapy, and advanced practice 
occupations.  

• Action Item 1: Create a statewide awareness campaign to highlight the variety of careers 
available and resources to assist in training and education for those careers. 

• Action Item 2: Grow programs to educate middle and high school students about career 
opportunities in healthcare. 

• Action Item 3: Create or augment existing programs that provide stipends or financial incentives 
(e.g., tuition assistance, paid internships, loan forgiveness, and help with childcare) to pursue 
careers in high-demand healthcare fields. 

• Action Item 4: Increase coordination of available clinical sites for training key occupations. 

• Action Item 5: Increase the pay of nurse educators to grow the supply of qualified faculty. 

• Action Item 6: Support efforts to provide resources to health profession education programs for 
faculty to help improve first-time pass rates on licensing exams.  

• Action Item 7: Build career pathways to support education and training for existing staff to 
accelerate career advancement into high-demand positions. 

Focus Efforts on Retention of Healthcare Workforce 

Satisfying staffing shortages with continued mandatory overtime, and increased staffing agency 
utilization is not sustainable. Health systems have little ability to increase prices as costs rise. Thus, rising 
wages cut severely into margins and the ability to invest in technology efficiencies. The institutions that 
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can afford to utilize high rates of temporary staffing are not necessarily where those staff are most 
needed. According to pre-pandemic data from the Bureau of Labor Statistics, incidents on non-fatal 
workplace violence to healthcare workers increased from 6.4 per 10,000 people in 2011 to 10.4 per 
10,000 people in 2018.47 Over the pandemic time period, 82% of health care workers reported 
experiencing at least one type of workplace violence.48 It is time for health systems to assess their 
workplace violence- prevention policies to mitigate ongoing risks and be better prepared for the future. 
Improving employee safety is an obvious priority for increasing employee retention. Employees stay for 
various reasons. Compensation is one important factor. Being mentored, feeling involved and empowered 
to improve their team, and seeing avenues for promotion and career progression are all part of the 
equation to keeping healthcare employees both in the profession and building institutional memory and 
efficiency. 

• Action Item 8: Address social and economic drivers that cause healthcare workers to choose to 
look for employment away from the bedside or leave the profession, including the cost and 
availability of child and elder care. 

• Action Item 9: Facilitate sharing of best practices, solutions, and policy recommendations for 
reducing workplace violence in healthcare.  

Develop New Models of Care 

Care redesign is unavoidably necessary. Only so many new professionals can be trained. All the 
employers in any market are going to face workforce shortages. Educators and employers can benefit 
from increased coordination to align education activities with the specific skills employers foresee into 
the future. Communication must occur between employers and educators regarding which occupations 
and skills will be included in new care models designed to leverage skills along the whole spectrum of 
workers in team-based care; training should be organized to produce an optimally trained mix of workers. 

• Action Item 10: Explore new models of care delivery focused on relieving professional staff of 
tasks that can be delegated to other assistive personnel. 

• Action Item 11: Maximize the use of technology to increase staff efficiency and decrease 
workload. 

Geographic Distribution 

Study findings indicate that within the state there is substantial geographic maldistribution in health 
workforce supply adequacy. Part of the distribution imbalances stem from where healthcare facilities are 
located versus where residents live—with people residing in rural areas often required to travel to urban 
areas for advanced hospital care. Some maldistribution is due to financial issues, with rural hospitals 
financially disadvantaged to provide competitive pay compared to hospitals in urban areas. 

• Action Item 12: Focus on expansion of training programs into underserved communities. 

Improve Data Collection 

Arkansas collects limited data on the health workforce through the licensure process. Several other states 
have moved in recent years to collect a set of questions from all healthcare professionals to describe 
characteristics, trends and factors contributing to labor force participation decisions. In addition to 
expanding surveys of the health workforce, some states have implemented statutory requirements to track 
employment demand trends.49 Examples include allowing a state agency responsible for health workforce 
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analysis to interconnect any and all available government data sets—e.g., licensing data to 
unemployment insurance records and state higher education records—to provide a picture of the health 
workforce from education through to retirement and everything that occurs in between. Such data can 
inform policy decisions when it comes to discussions about how to allocate scarce healthcare resources. 

• Action Item 13: Implement a survey of healthcare workers at time of license renewal, as has 
been implemented in several other states, to collect data on labor force participation, intentions to 
remain in the workforce, and factors contributing to labor force participation decisions. 

• Action Item 14: Support efforts to increase the state’s capacity to track and trend health 
workforce dynamics in order to understand the root causes of retention and turnover.  

Advocate for Policy Change 

As healthcare providers and payers are trending toward increasing mergers and acquisitions, and payer 
transparency data is beginning to be used in pricing negotiations, regional variations in the costs of labor 
and supplies are reducing. Rural hospitals traditionally operate on thinner profit margins than their urban 
counterparts and have been hit especially hard by patient volume declines and workforce retention issues 
spurred by the COVID-19 pandemic. Thus, there is a net flow of workers from smaller health systems to 
their bigger competitors. The healthcare industry is seeing technological changes in medical treatments, 
but the structure of the care delivery system struggles to keep pace with the rapid change. This creates 
real problems for patients and clinicians when major change is needed. Policy makers and health system 
leaders must figure out how to increase flexibility and the ability of health system administrators to be 
responsive to change. 

• Action Item 15: Explore options for scope of practice expansion and reduction of reporting 
burdens to increase availability of bedside staff and allow professionals to practice at the top of 
their license.  

• Action Item 16: Seek out opportunities to support policy change that would facilitate recruitment 
of additional foreign trained health professionals into the Arkansas workforce.  

• Action Item 17: Support efforts to establish a national minimum for the Medicare Area Wage 
Index. This would ensure that rural hospitals receive payment for care provided on a more equal 
rate to existing payments made to urban hospitals.  

• Action Item 18: Explore mechanisms to improve healthcare reimbursement rates so that 
healthcare employers can remain competitive with other economic sectors to attract and retain 
health workers.  

 

Study Strengths and Limitations 
The study approach and data used have many strengths. The microsimulation models used to produce the 
supply and demand projections have been developed and refined for over 10 years and have been 
documented in peer-reviewed journals and presented at national conferences. The results of these models 
have been trusted for both health workforce and strategic planning by the federal government and state 
governments, hospitals and health systems, healthcare associations, and other stakeholders. 
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Where possible, Arkansas-specific data sources are used as modeling inputs. For supply modeling, 
licensure data obtained from the Arkansas Department of Health was used, including information on the 
base year supply of workers, and the number and characteristics of new entrants to the workforce. For 
demand modeling, Arkansas-specific data are used to provide population characteristics (e.g., 
demographics, disease and health behavior prevalence, and socioeconomic information) by county, as 
well as information regarding the expected size and demographics of the future population in the state.  

The model produces supply and demand projections at the county level, which allows for sub-state 
analysis of the adequacy of projected health workforce supply. Interviews conducted with hospital 
administrators and deans of nursing and allied health programs in Arkansas provide insights into the 
dynamics driving the workforce shortages as well as possible ways these may be addressed.  

Modeling and projecting into the future involve simplifying assumptions and data limitations that 
preclude perfect precision in forecasting. Even with careful optimization of models, data, and study 
approach employed, the results must be interpreted within the context of necessary limitations. Study 
limitations reflect both data gaps and uncertainty of care use and delivery patterns, as well as how health 
professionals career decisions might change in the future. Key limitations are the following: 

Workforce implications resulting from COVID-19 are still unclear. The pandemic is still ongoing, 
and it is impossible to know with certainty what workforce implications will arise as a result. COVID-19 
may change amounts of demand (e.g., due to increased healthcare needs of people with “long COVID”), 
and/or affect the way care is delivered (e.g., increased use of telehealth). Likewise, COVID-19 might 
have long-term implications on health workforce supply (e.g., if the public’s treatment of nurses during 
the pandemic made nursing less attractive to potential nurses, or if healthcare workers are more heavily 
impacted by Long COVID). The supply scenarios modeled reflecting early and delayed retirement, as 
well as increased and decreased new entrants, may provide insights into the potential effects of possible 
long-term pandemic-related changes to retirement and new entrants. Many of the immediate effects of the 
pandemic—e.g., healthcare workers leaving the workforce, and excess mortality—are incorporated into 
modeling inputs with a 2021 initial forecasting year. 

National data are used to fill gaps in Arkansas-specific data. National data sources employed in 
supply modeling include the ACS and NSSRN datasets, which are used to provide information on hours 
worked, retirement, and migration patterns. National data sources are used for demand modeling to 
provide information regarding population healthcare use patterns as well as nurse staffing patterns. To the 
extent that the Arkansas population uses services at a different rate than the national average or Arkansas 
providers staff health workers at levels different from the national average, error may be introduced into 
Arkansas health workforce supply and demand projections.  

Information regarding locations of workers’ places of employment is not fully available. The 
licensure data for Arkansas includes information on practice location by state and by county, with county 
information missing to varying degree. There is no information on practice county for EMTs in the 
licensure data. Therefore, supply of EMTs was modeled at the state level. For all other occupations of 
interest, missing practice county information was sampled from the available practice county information 
in the licensure data, by occupation. 

Projections do not account for regional differences in staffing and service delivery. Results are 
presented by regions within Arkansas, though data limitations necessitated modeling healthcare use and 
delivery patterns for the state as a whole. To the extent that care utilization and delivery and/or staffing 
patterns vary within the state, region projections may be impacted. In general, the state-level workforce 
projections tend to be more accurate than sub-state-level projections.  
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Demand projections model the continuation of baseline levels of healthcare use and delivery 
patterns. Projections into the future do not capture shifts in factors such as technological innovations, 
national or state-level health policies, patient preferences, or payer or provider policies that change the 
way care is consumed or delivered. These patterns will continue to evolve over time, but in ways that 
cannot be known at the time of the modeling. For example, if the pandemic has accelerated the trend of 
shifting hospital care from inpatient to outpatient settings, any staffing implications due to this 
acceleration would not be accounted for in the projections reported here. Similarly, increased use of 
telemedicine services, more rigorous discharge planning and other changes to the way care is delivered 
due to the pandemic may not factor into the projections. Recently published work on the physician 
workforce indicates that some components of an evolving care delivery system increase demand for 
healthcare services (e.g., increased access to care), other components decrease demand (e.g., increased 
emphasis on preventive care), and some components simply redirect care (e.g., from inpatient care to 
appropriate ambulatory settings).11 Thus, the net effect of evolving care delivery on demand might be 
small.  

The numbers of new entrants entering the health workforce annually are assumed to be constant 
over the projection period. The Status Quo supply scenario models the implications if the number of 
individuals entering the workforce remains constant over time. The scenario does not allow for market 
forces that help correct surpluses and shortages over time. Rather, this scenario helps inform policies to 
increase the education pipeline of new entrants being trained. If Arkansas’s health workforce shortage 
becomes too severe relative to national levels, the increased job opportunities could increase the net 
inflow of nurses from other states. Still, for many occupations—including nurses and physicians—
national projections of growing shortfalls suggest that Arkansas will be competing with other states to 
attract and retain healthcare workers. 

Despite these limitations, the workforce projections presented offer best estimates given the information 
available. Understanding that the supply of many health occupations in Arkansas is projected to grow 
slower than demand for health services can inform workforce planning, as well as highlight career 
opportunities for people considering health professions as a career. Workforce modeling aids in 
determining whether existing workforce programs and policies are producing a sufficient supply of 
clinicians to provide patients with access to high quality care. In light of the limitations described and an 
ever-changing healthcare system, workforce projections should be updated periodically to use the most 
current data and to determine course corrections needed to arrive at established targets created by policy 
makers and healthcare leaders across the state. 
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Appendix: Additional Tables 

 

Exhibit 39. Occupation Setting Distribution: BLS Occupational Employment and Wage Statistics, May 
2021 
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Arkansas Employment 
Nurse Practitioners 1,550 150 710 <30 <30 <30 <30 <30 40 2,590* 
Physician Assistants 460 <30 90 <30 <30 <30 <30 <30 <30 760* 
EMTs <30 540 150 <30 <30 <30 <30 <30 <30 800* 
Phlebotomists 100 150 260 <30 <30 <30 <30 <30 310 820* 
Clinical Lab Techs 390 50 1,480 <30 <30 <30 <30 <30 380 2,530* 
Respiratory Therapists <30 <30 1,330 <30 <30 <30 <30 <30 120 1,530* 
AR % of Total US 
Nurse Practitioners 1.3% 0.6% 1.2% NA NA NA NA NA 0.4% 1.1% 
Physician Assistants 0.6% NA 0.3% NA NA NA NA NA NA 0.6% 
EMTs NA 0.7% 0.5% NA NA NA NA NA NA 0.5% 
Phlebotomists 1.0% 0.7% 0.5% NA NA NA NA NA 0.6% 0.6% 
Clinical Lab Techs 1.2% 0.2% 1.0% NA NA NA NA NA 0.4% 0.8% 
Respiratory Therapists NA NA 1.2% NA NA NA NA NA 1.6% 1.1% 

Source: Arkansas and national data from the Bureau of Labor Statistics, collected May 2021 and published in March 2022; 
https://www.bls.gov/oes/#data * Setting numbers might not sum to total due to rounding and suppression of settings with n<30 
in BLS data. 

 

Exhibit 40. Registered Nurse Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 27,900 36,900 -9,000 76% 
2022 28,200 37,100 -8,900 76% 
2023 28,700 37,400 -8,700 77% 
2024 29,200 37,600 -8,400 78% 
2025 29,700 37,900 -8,200 78% 
2026 30,200 38,100 -7,900 79% 
2027 30,800 38,300 -7,500 80% 
2028 31,400 38,600 -7,200 81% 
2029 32,000 38,800 -6,800 82% 
2030 32,600 39,000 -6,400 84% 
2031 33,200 39,200 -6,000 85% 
2032 33,700 39,400 -5,700 86% 
2033 34,300 39,600 -5,300 87% 
2034 34,800 39,800 -5,000 87% 
2035 35,300 40,000 -4,700 88% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 

https://www.bls.gov/oes/
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Exhibit 41. Licensed Practical Nurse Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 9,190 7,350 1,840 125% 
2022 9,210 7,380 1,830 125% 
2023 9,260 7,450 1,810 124% 
2024 9,280 7,530 1,750 123% 
2025 9,310 7,590 1,720 123% 
2026 9,350 7,630 1,720 123% 
2027 9,370 7,700 1,670 122% 
2028 9,380 7,810 1,570 120% 
2029 9,390 7,900 1,490 119% 
2030 9,420 7,940 1,480 119% 
2031 9,440 7,980 1,460 118% 
2032 9,480 8,060 1,420 118% 
2033 9,490 8,130 1,360 117% 
2034 9,510 8,190 1,320 116% 
2035 9,540 8,250 1,290 116% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 

 

Exhibit 42. Respiratory Therapist Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 2,020 1,480 540 136% 
2022 1,950 1,490 460 131% 
2023 1,880 1,500 380 125% 
2024 1,820 1,520 300 120% 
2025 1,770 1,530 240 116% 
2026 1,720 1,550 170 111% 
2027 1,670 1,560 110 107% 
2028 1,630 1,570 60 104% 
2029 1,600 1,590 10 101% 
2030 1,570 1,600 -30 98% 
2031 1,540 1,610 -70 96% 
2032 1,510 1,620 -110 93% 
2033 1,470 1,630 -160 90% 
2034 1,440 1,640 -200 88% 
2035 1,410 1,650 -240 85% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 

 

 

  



51 
 

Exhibit 43. Emergency Medical Technicians Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 1,400 1,480 -80 95% 
2022 1,320 1,490 -170 89% 
2023 1,260 1,500 -240 84% 
2024 1,220 1,500 -280 81% 
2025 1,180 1,510 -330 78% 
2026 1,150 1,520 -370 76% 
2027 1,130 1,520 -390 74% 
2028 1,120 1,530 -410 73% 
2029 1,110 1,530 -420 73% 
2030 1,100 1,540 -440 71% 
2031 1,090 1,540 -450 71% 
2032 1,080 1,550 -470 70% 
2033 1,080 1,550 -470 70% 
2034 1,080 1,560 -480 69% 
2035 1,070 1,560 -490 69% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 

 

Exhibit 44. Licensed Clinical Social Worker Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 3,390 3,390 0 100% 
2022 3,420 3,400 20 101% 
2023 3,480 3,420 60 102% 
2024 3,520 3,440 80 102% 
2025 3,570 3,450 120 103% 
2026 3,620 3,470 150 104% 
2027 3,670 3,480 190 105% 
2028 3,710 3,500 210 106% 
2029 3,760 3,520 240 107% 
2030 3,810 3,540 270 108% 
2031 3,860 3,550 310 109% 
2032 3,910 3,560 350 110% 
2033 3,950 3,580 370 110% 
2034 3,990 3,600 390 111% 
2035 4,020 3,610 410 111% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 
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Exhibit 45. Nurse Practitioner Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 3,700 2,670 1,030 139% 
2022 4,110 2,690 1,420 153% 
2023 4,530 2,710 1,820 167% 
2024 4,920 2,720 2,200 181% 
2025 5,310 2,740 2,570 194% 
2026 5,690 2,760 2,930 206% 
2027 6,060 2,770 3,290 219% 
2028 6,430 2,790 3,640 230% 
2029 6,790 2,810 3,980 242% 
2030 7,140 2,820 4,320 253% 
2031 7,480 2,840 4,640 263% 
2032 7,820 2,850 4,970 274% 
2033 8,140 2,870 5,270 284% 
2034 8,450 2,880 5,570 293% 
2035 8,750 2,890 5,860 303% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 

 

Exhibit 46. Physician Assistant Supply, Demand, and Supply Adequacy, 2021-2035 

Year Supply Demanda Adequacy (#)a Adequacy (%)b 
2021 630 1,450 -820 43% 
2022 650 1,450 -800 45% 
2023 660 1,460 -800 45% 
2024 680 1,470 -790 46% 
2025 700 1,480 -780 47% 
2026 710 1,490 -780 48% 
2027 730 1,500 -770 49% 
2028 750 1,510 -760 50% 
2029 760 1,520 -760 50% 
2030 770 1,520 -750 51% 
2031 790 1,530 -740 52% 
2032 810 1,540 -730 53% 
2033 830 1,550 -720 54% 
2034 840 1,550 -710 54% 
2035 860 1,560 -700 55% 

Note: a FTEs required to provide a 2021 national average level of care. b Adequacy of 100% equates to the national average. 
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Exhibit 47. Registered Nurse Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 36,940 39,970 3,030 8% 
Reduced barriers 38,370 41,600 3,230 8% 

Supply     
Status quo 27,920 35,300 7,380 26% 
10% Fewer Entrants 27,920 33,040 5,120 18% 
10% More Entrants  27,920 37,560 9,640 35% 
Early Retirement (2 years earlier) 27,920 34,360 6,440 23% 
Delayed Retirement (2 years later) 27,920 36,190 8,270 30% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo -9,020 -4,670   
10% Fewer Entrants -9,020 -6,930   
10% More Entrants  -9,020 -2,410   
Early Retirement (2 years earlier) -9,020 -5,610   
Delayed Retirement (2 years later) -9,020 -3,780   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo -10,450 -6,300   
10% Fewer Entrants -10,450 -8,560   
10% More Entrants  -10,450 -4,040   
Early Retirement (2 years earlier) -10,450 -7,240   
Delayed Retirement (2 years later) -10,450 -5,410   

Note: a FTEs required to provide a 2021 national average level of care. 
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Exhibit 48. Licensed Practical Nurse Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 7,350 8,250 900 12% 
Reduced barriers 7,580 8,500 920 12% 

Supply     
Status quo 9,190 9,540 350 4% 
10% Fewer Entrants 9,190 8,900 -290 -3% 
10% More Entrants  9,190 10,170 980 11% 
Early Retirement (2 years earlier) 9,190 9,380 190 2% 
Delayed Retirement (2 years later) 9,190 9,730 540 6% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo 1,840 1,290   
10% Fewer Entrants 1,840 650   
10% More Entrants  1,840 1,920   
Early Retirement (2 years earlier) 1,840 1,130   
Delayed Retirement (2 years later) 1,840 1,480   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo 1,610 1,040   
10% Fewer Entrants 1,610 400   
10% More Entrants  1,610 1,670   
Early Retirement (2 years earlier) 1,610 880   
Delayed Retirement (2 years later) 1,610 1,230   

Note: a FTEs required to provide a 2021 national average level of care. 
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Exhibit 49. Respiratory Therapist Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 1,480 1,650 170 11% 
Reduced barriers 1,440 1,630 190 13% 

Supply     
Status quo 2,020 1,410 -610 -30% 
10% Fewer Entrants 2,020 1,330 -690 -34% 
10% More Entrants  2,020 1,490 -530 -26% 
Early Retirement (2 years earlier) 2,020 1,380 -640 -32% 
Delayed Retirement (2 years later) 2,020 1,440 -580 -29% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo 540 -240   
10% Fewer Entrants 540 -320   
10% More Entrants  540 -160   
Early Retirement (2 years earlier) 540 -270   
Delayed Retirement (2 years later) 540 -210   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo 580 -220   
10% Fewer Entrants 580 -300   
10% More Entrants  580 -140   
Early Retirement (2 years earlier) 580 -250   
Delayed Retirement (2 years later) 580 -190   

Note: a FTEs required to provide a 2021 national average level of care. 
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Exhibit 50. Emergency Medical Technician Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 1,480 1,560 80 5% 
Reduced barriers 1,490 1,570 80 5% 

Supply     
Status quo 1,400 1,070 -330 -24% 
10% Fewer Entrants 1,400 970 -430 -31% 
10% More Entrants  1,400 1,150 -250 -18% 
Early Retirement (2 years earlier) 1,400 1,050 -350 -25% 
Delayed Retirement (2 years later) 1,400 1,070 -330 -24% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo -80 -490   
10% Fewer Entrants -80 -590   
10% More Entrants  -80 -410   
Early Retirement (2 years earlier) -80 -510   
Delayed Retirement (2 years later) -80 -490   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo -90 -500   
10% Fewer Entrants -90 -600   
10% More Entrants  -90 -420   
Early Retirement (2 years earlier) -90 -520   
Delayed Retirement (2 years later) -90 -500   

Note: a FTEs required to provide a 2021 national average level of care. 

 

 

 

 

 

 

 



57 
 

Exhibit 51. Social Worker Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 3,390 3,610 220 6% 
Reduced barriers 4,400 4,680 280 6% 

Supply     
Status quo 3,390 4,020 630 19% 
10% Fewer Entrants 3,390 3,760 370 11% 
10% More Entrants  3,390 4,290 900 27% 
Early Retirement (2 years earlier) 3,390 4,000 610 18% 
Delayed Retirement (2 years later) 3,390 4,060 670 20% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo 0 410   
10% Fewer Entrants 0 150   
10% More Entrants  0 680   
Early Retirement (2 years earlier) 0 390   
Delayed Retirement (2 years later) 0 450   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo -1,010 -660   
10% Fewer Entrants -1,010 -920   
10% More Entrants  -1,010 -390   
Early Retirement (2 years earlier) -1,010 -680   
Delayed Retirement (2 years later) -1,010 -620   

Note: a FTEs required to continuing providing the average level of care in Arkansas in 2021. FTEs to provide a national average 
level of care is unavailable due to differences in how social workers are defined in federal surveys and how licensed social workers 
are defined in state licensure files. 
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Exhibit 52. Nurse Practitioner Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 2,670 2,890 220 8% 
Reduced barriers 2,940 3,160 220 7% 

Supply     
Status quo 3,700 8,750 5,050 136% 
10% Fewer Entrants 3,700 8,110 4,410 119% 
10% More Entrants  3,700 9,390 5,690 154% 
Early Retirement (2 years earlier) 3,700 8,590 4,890 132% 
Delayed Retirement (2 years later) 3,700 8,880 5,180 140% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo 1,030 5,860   
10% Fewer Entrants 1,030 5,220   
10% More Entrants  1,030 6,500   
Early Retirement (2 years earlier) 1,030 5,700   
Delayed Retirement (2 years later) 1,030 5,990   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo 760 5,590   
10% Fewer Entrants 760 4,950   
10% More Entrants  760 6,230   
Early Retirement (2 years earlier) 760 5,430   
Delayed Retirement (2 years later) 760 5,720   

Note: a FTEs required to provide a 2021 national average level of care. 
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Exhibit 53. Physician Assistant Supply and Demand Growth and Adequacy by Scenario 

Scenario 2021 2035 Growth % Growth 
Demand     

Status quoa 1,450 1,560 110 8% 
Reduced barriers 1,600 1,730 130 8% 

Supply     
Status quo 630 860 230 37% 
10% Fewer Entrants 630 810 180 29% 
10% More Entrants  630 900 270 43% 
Early Retirement (2 years earlier) 630 850 220 35% 
Delayed Retirement (2 years later) 630 870 240 38% 

Supply Adequacy vs. Status Quo 
Demanda     

Status quo -820 -700   
10% Fewer Entrants -820 -750   
10% More Entrants  -820 -660   
Early Retirement (2 years earlier) -820 -710   
Delayed Retirement (2 years later) -820 -690   

Supply Adequacy vs. Reduced Barriers 
Demand     

Status quo -970 -870   
10% Fewer Entrants -970 -920   
10% More Entrants  -970 -830   
Early Retirement (2 years earlier) -970 -880   
Delayed Retirement (2 years later) -970 -860   

Note: a FTEs required to provide a 2021 national average level of care. 
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Exhibit 54. Arkansas County-to-Region Crosswalk 

Arkansas Valley Metro North Central Northeast Northwest Southeast Southwest 
Franklin Conway Baxter Clay Benton Arkansas Calhoun 
Johnson Faulkner Cleburne Craighead Boone Ashley Clark 
Logan Grant Fulton Crittenden Carroll Bradley Columbia 
Polk Lonoke Independence Cross Crawford Chicot Dallas 
Scott Perry Izard Greene Madison Cleveland Garland 
Sebastian Prairie Marion Jackson Newton Desha Hempstead 
Yell Pulaski Searcy Lawrence Pope Drew Hot Spring 
 Saline Sharp Mississippi Washington Jefferson Howard 
  Stone Phillips  Lee Lafayette 
  Van Buren Poinsett  Lincoln Little River 
  White Randolph  Monroe Miller 
   Woodruff  Saint Francis Montgomery 
     

 
Nevada 

     
 

Ouachita 
      Pike 
      Sevier  

     Union 
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