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A B S T R A C T 
 

 

Introduction:  Specific attention is needed to improve mental health outcomes in rural communities. Rural communities continue 

to have higher unmet mental health needs than their urban counterparts. Quantifying workforce supply and shortages can aid in 

identifying areas in need of the recruitment, training, licensure, and retention of behavioral health professionals. However, 

workforce analyses have presented a challenge as comprehensive workforce data are limited. This study examines the geographic 

distribution of behavioral healthcare professionals and the relationship between supply and county characteristics in Nebraska in 

2012. 

Methods:  Practice location data for behavioral healthcare professionals were obtained from the 2012 University of Nebraska 

Medical Center’s Health Profession Tracking Service Survey. Behavioral healthcare professionals included were psychiatric 

prescribers, independent behavioral professionals, mental health practitioners, and addiction counselors. The rural and urban 

distribution of professionals was examined using descriptive statistics. The relationships between county-level provider-to-

population ratios and county characteristics were examined using multivariate Poisson regression analyses. 

Results:  In 2012, there were 2468 behavioral health professionals actively practicing in Nebraska. The majority (71.2%) of all 

behavioral professionals in Nebraska were actively practicing in metropolitan areas as compared to 27.3% in rural and 1.5% in 

frontier areas. For all categories of professions, excluding physician assistants, Nebraska’s urban areas had the highest ratios of 

provider to 100 000 population as compared to rural and frontier areas in Nebraska. The total supply of behavioral health 
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professionals was positively associated with metropolitan areas and the percentage of populations in poverty. The total supply of 

behavioral health professionals was negatively associated with the percentage of children under 18 years of age and the percentage of 

elderly aged 65 years or older. 

Conclusions:  Rural counties and areas with high proportions of children and aging populations in Nebraska face significant 

challenges in recruiting and retaining behavioral healthcare professionals. The findings from this study have implications for 

quantifying the need and demand for behavioral healthcare professionals in workforce planning and policy analysis. 

 

Key words: behavioral health, mental health, needs assessment, rural, surveillance, USA, workforce. 

 

 

 

In the USA, an estimated 26% of adults and 13–20% of 

children experience a diagnosable mental disorder in a given 

year1,2. Mental health is an important public health issue as it 

is associated with chronic diseases as well as morbidity and 

mortality3. In 2003, the economic cost (including loss of 

productivity, disability benefits, and health expenditures) 

attributed to mental health disorders was estimated at 

US$300 billion4. The shortage and poor distribution of 

mental health professionals is a concern nationally, as it 

creates access to care issues for individuals in need of health 

care5,6. In 2004, the Annapolis Coalition on the Behavioral 

Health Workforce, with support from the Substance Abuse 

and Mental Health Services Administration, called for 

workforce development initiatives to expand mental health 

services and treatment for psychiatric disorders at the 

national level7. 

 

Rural areas have complex challenges, and continue to show a 

gap between rural and urban health disparities, especially in 

unmet mental health needs8-10. A review found that non-

metropolitan individuals with more severe psychiatric 

disorders achieve worse outcomes over time than their 

metropolitan counterparts10. However, it is unknown what is 

attributing to the differences in mental health in metropolitan 

and non-metropolitan areas. Specific attention is needed to 

improve mental health outcomes in rural communities. 

Quantifying workforce supply and shortages can aid in 

identifying areas in need of the recruitment, training, 

licensure, and retention of behavioral health professionals. 

However, workforce analyses have presented a challenge as 

comprehensive workforce data is limited. In 2009, a study 

used county-level data from certification counts from 

credentialing organizations as well as membership counts 

from professional associations to estimate the supply of 

groups of mental health professionals11. While the study 

provided a national picture of the supply of mental health 

professions, the data sources had limitations to provide 

accurate estimates. Mainly, licensing, credentialing, and 

membership counts do not accurately reflect the number of 

actively practicing providers. Furthermore, studies have 

highlighted the need for data that includes specific practice 

information, such as location and specialty11,12. 

 

Nebraska is ahead of most states in terms of workforce data 

collection, and rural and frontier counties cover the majority 

of the state. The University of Nebraska Medical Center’s 

(UNMC) Health Professions Tracking Service (HPTS) has 

been tracking actively practicing health professionals in 

Nebraska since 1995 through annual surveys. Additionally, 

practice locations for physicians, advanced practice registered 

nurses (APRNs), and physician assistants are surveyed semi-

annually to update the current status of their practice. HPTS 

maintains a rich repository of continuously updated 

information on healthcare providers, including demographic 

characteristics, education and training, expertise, languages 

spoken fluently, retirement plans, primary practice locations, 

and satellite offices. 

 

In 2004, Nebraska’s behavioral health system underwent a 

major reform with the passage of legislative bill (LB) 1083. 

LB 1083 required a transition from institutionalized care to 

community-based care resulting in a significant increase in the 
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number of people with mental illness receiving care close to 

their home in both rural and urban communities13,14. In order 

to address the significant changes in Nebraska, it is crucial to 

facilitate the collection, analysis, and dissemination of 

behavioral health workforce data as it aids in planning efforts, 

such as prioritizing the training and recruitment of behavioral 

health professionals. 

 

This study provides a snapshot of the county-level supply of 

licensed and certified behavioral health professionals 

(psychiatrists, nurse practitioners, physician assistants, 

psychologists, licensed independent mental health 

practitioners, licensed mental health practitioners, and 

addiction counselors) actively practicing in Nebraska in 2012, 

using data obtained from the HPTS annual survey database. 

This study also examines the relationship between the supply 

of behavioral health professionals and county characteristics. 
 

Methods 
 
Study population 
 

The study population included all 93 counties in Nebraska. 

Using the 2003 Federal Office of Management and Budget 

designation of metropolitan counties and the 2008 

Department of Health and Human Services definition of 

‘frontier’ (ie less than or equal to 6 persons/mi2; 2.3 

persons/km2), there were 9 metropolitan, 49 rural, and 

35 frontier counties in Nebraska in 2012 (Fig1). Nebraska 

also has six behavioral health regions as defined by LB 1083, 

where every county belongs to one of the six regions. 

 

Data source 
 

This study used UNMC’s HPTS data for 2012. HPTS 

maintains a database of Nebraska’s licensed healthcare 

professionals including behavioral health professionals. HPTS 

surveys health professionals annually using the Nebraska 

licensure database as the sampling frame. In addition, practice 

locations for physicians, APRNs, and physician assistants are 

surveyed semi-annually. The surveys are pre-populated with 

previously identified practice information for professionals, 

and provide professionals the opportunity to update their 

information with each survey. The response rate of the 

survey was 50%. Non-respondents may have included 

individuals that are still practicing in the state but did not 

respond, individuals that relocated to practice outside of the 

state, individuals not actively practicing, or individuals that 

have retired. HPTS also contacts the healthcare facilities to 

verify and document the practice locations and contact 

information of non-respondents for psychiatric prescribers. 

Of the psychiatric prescribers that did not respond, 86% 

were verified by contacting their practice location. 

Professionals’ current status and historical cumulative 

responses are documented in the HPTS tracking system. This 

additional data from the surveys provide data more 

comprehensive and information more current than what is 

available through the Nebraska licensure bi-annual licensure 

renewal process. 

 

This study consisted of the following categories of behavioral 

health professionals: psychiatric prescribers, independent 

behavioral professionals, and other behavioral health professionals 

(Fig2). Behavioral health professionals who had an active license to 

practice in Nebraska in 2012 and who had a primary and/or 

satellite practice location in Nebraska were included in this study. 

Behavioral health professionals who had provisional licenses in 

2012 were excluded from this study. 

 

Actively practicing psychiatrists consisted of board-certified (by the 

American Allopathic Board of Neurology and Psychiatry or the 

American Osteopathic Board of Neurology and Psychiatry) or 

board-eligible allopathic or osteopathic physicians. The definition 

of ‘psychiatrist’ was consistent with the federal mental health 

professional shortage area (HPSA) designated by the Health 

Services and Resources Administration’s definition. Actively 

practicing APRNs and physician assistants practicing psychiatric 

mental health consisted of those who self-identified psychiatry as 

their primary or secondary practice specialty. Thus, APRNs 

practicing psychiatric mental health included both those who were 

and were not board-certified in psychiatry. APRNs who were 

board certified in psychiatric mental health nursing held a national 

board certification from the American Nurses Association. 
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Figure 1: Nebraska counties and behavioral health regions, 2012. 

 
 
 

Independent behavioral professionals and other behavioral 

professionals may hold more than one license. Psychologists 

included those who held a license to practice psychology and 

were actively practicing psychology. Independent mental 

health practitioners included those who were licensed and 

actively practicing as an independent mental health 

practitioner. Mental health practitioners included those who 

were licensed and actively practicing as a mental health 

practitioner. Addiction counselors consisted of licensed and 

actively practicing alcohol and drug counselors and/or 

certified compulsive gambling counselors. 

 

Other secondary databases used to obtain county-level 

population and demographic characteristics for Nebraska 

included the US Census Bureau’s 2012 Population Estimates, 

the 2012 American Community Survey, and the 2011 Small 

Area Income and Poverty Estimates data. 

 

 

Data analysis 
 

The unit of analysis was the county. The geographic 

(ie metropolitan/rural/frontier) distribution of each group of 

behavioral health professionals was examined using descriptive 

statistics. Multivariate Poisson regression analyses, with the log of 

the county population size, were used to examine the relationship 

between the supply of behavioral health professionals and county-

level characteristics (including whether or not in a metropolitan 

statistical area), behavioral health planning region, percentage of 

individuals in poverty, percentage of individuals aged ≥65 years, 

and percentage of individuals <18 years). The supply of behavioral 

health professionals was measured as a count variable. Poisson 

regression analyses estimated the scale parameter by the square 

root of deviance divided by the degrees of freedom to allow for 

over-dispersion. A sensitivity analysis was conducted using median 

household income to measure levels of poverty; however, the 

results did not change. All data were analyzed using SAS software 

v9.2 (SAS Institute Inc.; http://www.sas.com). 
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Figure 2:  Behavioral health professionals included in the study. 

 
 
 

Ethics approval 
 

The study received approval from the University of Nebraska 

Medical Center Institutional Review Board. 
 

Results 
 

Table 1 shows the supply of behavioral health professionals by 

geographic location and profession. In 2012, there were 2468 

behavioral health professionals actively practicing in 

Nebraska. A total of 243 (9.8% of the total behavioral health 

professionals) were categorized as psychiatric prescribers, 

1038 (42.1%) as independent behavioral health professionals, 

and 1187 (48.1%) as mental health practitioners or addiction 

counselors. The overall ratio of actively practicing 

psychiatrists to 100 000 population was estimated to be 8.4 in 

2012, which indicates that the supply is greater than the 

federal mental HPSA shortage designation ratio of 3.3 

psychiatrists to 100 000 population15. 

 

The majority (71.2%) of behavioral professionals in Nebraska 

were actively practicing in metropolitan areas as compared to 

27.3% in rural areas and 1.5% in frontier areas. In metropolitan 

areas, there were 159.7 behavioral health professionals per 

100 000 population (Table 1). Of the total actively practicing 

behavioral professionals in metropolitan areas, there were 

181 (10.3%) psychiatric prescribers, 263 (15.0%) psychologists, 

493 (28.0%) licensed independent mental health practitioners, 

725 (41.2%) licensed mental health practitioners, and 96 (5.5%) 

addiction counselors. The overall ratio of actively practicing 

psychiatrists to 100 000 population in Nebraska’s metropolitan 

areas was 11.7, which was greater than the federal mental HPSA 

shortage designation ratio15 (Table 1). The ratio of actively 

practicing psychologists to 100 000 population in metropolitan 

areas was 23.9 in 2012, which was greater than the average 

national supply of 1.9 psychologists per 100 000 population in 

metropolitan areas in 200611. 

 

In rural and frontier areas, there were 94.0 behavioral health 

professionals per 100 000 population (Table 1). Of the total 

actively practicing behavioral health professionals in rural and 

frontier areas, 62 (8.7%) were psychiatric prescribers, 72 (10.1%) 

psychologists, 210 (29.6%) licensed independent mental health 

practitioners, 306 (43.1%) licensed mental health practitioners, 

and 60 (8.5%) addiction counselors. The overall ratio of actively 

practicing psychiatrists to 100 000 population in Nebraska’s rural 

areas was 3.8, and that for frontier counties was 2.2 (Table 1). 

The supply of psychiatrists in Nebraska’s frontier areas was less 

than the federal mental HPSA shortage designation ratio15. 
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For all categories of professions, except physician assistants actively 

practicing psychiatric mental health, Nebraska’s metropolitan 

areas had the highest ratio of provider to 100 000 population as 

compared to rural and frontier areas. Rural areas had a slightly 

higher ratio of 0.9 physician assistants to 100 000 population as 

compared to 0.5 physician assistants to 100 000 population in 

metropolitan areas (Table 1). 

 

Table 2 shows the association between county characteristics and 

the total supply of behavioral health professionals. There was a 

significant positive association between the total supply of 

behavioral health professionals and metropolitan counties as well 

as the percentage of the population in poverty. On the other hand, 

there were significant negative associations between the total 

supply of behavioral health professionals and the percentage of 

children aged less than 18 years and the percentage of elderly 

people aged 65 years or older. The negative associations found 

between the total supply and behavioral health regions 1 and 4 

suggest that behavioral health professionals were less likely to be 

actively practicing in regions 1 and 4 as compared to region 6. 

 

Table 2 also shows the associations between county characteristics 

and specific behavioral health profession categories. Psychiatrists 

were less likely to be practicing in counties with a higher 

percentage of children aged less than 18 years and elderly people 

aged 65 years or more. There were geographical differences, 

where psychiatrists were also less likely to be practicing in 

behavioral health regions 1 and 5, as compared to region 6. Nurse 

practitioners actively practicing in psychiatric mental health were 

more likely to be found in metropolitan counties and less likely to 

be found in counties with a higher percentage of elderly 

population. Psychologists were less likely to be practicing in 

counties with higher proportions of children and elderly 

individuals. Across all categories of behavioral health professionals, 

there was a significant positive association between the supply of 

actively practicing professionals and the percentage of the 

population in poverty. 
 

Discussion 
 

The findings from this study indicate that Nebraska suffers 

from a poor geographic distribution in the supply of 

behavioral health professionals. For almost all categories of 

behavioral health profession, urban counties had a higher 

supply of providers as compared to rural and frontier 

counties, which is consistent with findings from other 

studies11,12,16. Urban counties in Nebraska had almost three 

times the number of actively practicing psychiatric 

prescribers and 2.5 times the number of non-prescribing 

behavioral health professionals than rural and frontier 

counties. A poor geographic distribution in the supply of 

behavioral health professionals is of particular concern as a 

significant proportion (40.6%) of Nebraska’s residents live in 

rural or frontier areas. However, 28.8% of the total number 

of behavioral health professionals in Nebraska are actively 

practicing in these areas. 

 

The ratio of actively practicing psychiatrists to 100 000 population 

in Nebraska’s metropolitan counties was 11.7, which was greater 

than the federal mental HPSA shortage designation ratio15. This 

ratio also compared well with the national average supply of 

10 psychiatrists per 100 000 population in metropolitan counties 

in 200511. The ratio of actively practicing psychiatrists to 100 000 

population in Nebraska’s rural counties was much lower than 

metropolitan counties at 3.9. The ratio was slightly greater than 

the federal mental HPSA shortage designation ratio15, and it 

compared well with the 2005 national average supply of four 

psychiatrists per 100 000 population in rural areas that were 

adjacent to metropolitan areas11. In Nebraska’s frontier counties, 

the ratio was two psychiatrists per 100 000 population, which was 

less than the federal mental HPSA shortage designation ratio as 

well as the 2005 national average supply of providers in rural 

counties not adjacent to metropolitan areas11,15. These findings not 

only further highlight the poor geographic distribution of providers 

in Nebraska, but they also show that access-to-care issues are 

magnified in remote areas of Nebraska. Rural areas face other 

complexities that attribute to limited access to care for 

populations. Rural populations are more likely to be uninsured, 

less likely to have private insurance, more likely to have Medicaid 

or other public insurance, more likely to be in fair or poor health, 

and more likely to have a chronic condition17. Thirty-five of 

Nebraska’s 93 counties are considered frontier counties, and more 

than 91 000 residents reside in frontier areas, which are scattered 

across the entire state of Nebraska. 
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Table 1:  Association between behavioral health professional supply and county characteristics 

 
Geographical and professional category  Provider-to-population ratio (per 100 000) 

Count Ratio  Mean Median Min. Max. 
Metropolitan (N=9)       
Psychiatric prescriber 181 16.4 5.9 0 0 23.3 

Psychiatrist 129 11.7 4.3 0 0 17.9 
Nurse practitioner practicing psychiatric mental health 46 4.2 1.3 0 0 6.5 
Physician assistant practicing psychiatric mental health 6 0.5 0.2 0 0 1.0 

Independent behavioral health professional 756 68.7 28.1 17.7 0 96.5 
Psychologist 263 23.9 8.4 0 0 37.5 
Independent mental health practitioner 493 44.8 19.7 14.3 0 59.0 

Other behavioral health professional 821 74.6 39.3 24.1 9.6 93.4 
Mental health practitioner 725 65.9 34.2 21.7 8.0 84.7 
Addiction counselor 96 8.7 5.1 4.0 0 14.3 

Total 1758 159.7 73.3 59.1 9.6 201.8 
Rural (N=49)       
Psychiatric prescriber 57 8.6 4.9 0 0 38.1 

Psychiatrist 25 3.8 2.5 0 0 23.6 
Nurse practitioner practicing psychiatric mental health 26 3.9 2.1 0 0 22.3 
Physician assistant practicing psychiatric mental health 6 0.9 0.3 0 0 5.7 

Independent behavioral health professional 270 40.7 25.1 22.0 0 75.8 
Psychologist 69 10.4 5.7 0 0 42.8 
Independent mental health practitioner 201 30.3 19.4 15.8 0 66.5 

Other behavioral health professional 347 52.3 36.8 26.6 0 136.2 
Mental health practitioner 292 44.0 29.0 19.5 0 122.7 
Addiction counselor 55 8.3 7.8 0 0 58.4 

Total 674 101.6 66.7 50.8 0 228.4 
Frontier (N=35)       
Psychiatric prescriber 5 5.5 17.5 0 0 392.9 

Psychiatrist 2 2.2 6.0 0 0 209.8 
Nurse practitioner practicing psychiatric mental health 3 3.3 11.5 0 0 392.9 
Physician assistant practicing psychiatric mental health 0 0.0 0 0 0 0 

Independent behavioral health professional 12 13.1 6.3 0 0 49.3 
Psychologist 3 3.3 1.9 0 0 36.5 
Independent mental health practitioner 9 9.8 4.4 0 0 49.3 

Other behavioral health professional 19 20.7 7.3 0 0 86.6 
Mental health practitioner 14 15.3 5.7 0 0 66.2 
Addiction counselor 5 5.5 1.3 0 0 38.5 

Total 36 39.3 31.1 0 0 392.9 

 

 

 

The significant associations found between the supply of behavioral 

health professionals and county-level characteristics indicate that 

there may be some unmet mental healthcare needs among 

Nebraska’s rural populations as well as child and elderly 

populations. While rural and urban residents have a comparable 

prevalence of mental health illnesses and disorders, rural residents 

have an increased risk for poorer mental health outcomes, likely 

due to the inadequate access to care, and limited social and 

community support18,19. In the USA, mental health has been 

identified as a top rural health priority20,21. Most mental health 

disorders also begin at the adolescence or youth stages of 

development22. There are high rates of self-harm, and suicide is the 

leading cause of death among young populations22. Older adults 

are also at an increased risk for experiencing mental health 

disorders, particularly depression23. 
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Table 2:  Geographic distribution of behavioral health professionals, Nebraska 2012 

 
 Psychiatrist Nurse 

practitioner 
Physician assistant Psychologist Independent 

mental health 
practitioner 

Mental health 
practitioner 

Addiction 
counselor 

Total behavioral 
health 

professional 
supply 

Characteristic β p-value β p-value β p-value β p-value β p-value β p-value β p-value β p-value 
Metropolitan 
statistical area 

–0.45 0.443 1.12 0.043* 0.487 0.617 0.81 0.059 0.593 0.028* 0.38 0.148 0.61 0.125 0.52 0.021* 

% poverty 0.28 <0.001** 0.21 <0.001** 0.386 <0.001** 0.17 <0.001** 0.011 <0.001** 0.15 <0.001** 0.18 <0.001** 0.15 <0.001** 
% children –0.14 0.010* –0.06 0.384 –0.193 0.003* –0.10 0.022* –0.07 0.040* –0.12 <0.001** –0.004 0.923 –0.09 <0.001** 
% elderly –0.13 0.020 –0.11 0.042* –0.295 <0.001** –0.22 <0.001** –0.15 <0.001** –0.16 <0.001** –0.04 0.293 –0.15 <0.001** 
BHR 6 Reference Reference Reference Reference Reference Reference Reference Reference 
BHR 1 –1.51 0.045* –1.42 0.053 –25.51 0.999 –0.80 0.101 –1.22 0.001* –0.90 0.008* –0.36 0.443 –0.98 <0.001** 
BHR 2 0.31 0.633 –0.99 0.158 2.34 0.026* –1.13 0.068 0.23 0.391 –0.47 0.166 –0.56 0.272 –0.26 0.316 
BHR 3 –0.33 0.581 0.03 0.958 1.89 0.057 –0.55 0.175 –0.09 0.724 0.06 0.805 –0.33 0.400 –0.12 0.564 
BHR 4 –0.20 0.710 –2.00 0.007* 1.21 0.206 –0.66 0.101 –0.87 0.002* –0.09 0.711 –0.49 0.217 –0.46 0.034* 
BHR 5 –0.91 <0.001** 0.10 0.765 0.13 0.718 0.18 0.351 –0.06 0.687 –0.41 0.002* 0.55 0.015* –0.17 0.151 

*p<0.5; **p< 0.001 
BHR, behavioral health region 

 

 

Future policy and program interventions should focus on 

recruitment and retention of the rural workforce in order to 

develop an adequate rural health workforce. Research 

suggests that students from rural areas are four times more 

likely to return to rural areas to practice24, and this may 

provide a direction for policy-makers and stakeholders to 

develop behavioral health career programs targeting rural 

students. Overall, the present study’s findings suggest that 

rural and frontier areas as well as areas with a high proportion 

of children and elderly residents in Nebraska may be 

appropriate targets for behavioral health workforce 

interventions, such as the provision of incentives to recruit or 

retain behavioral health professionals or the exploration of 

alternative modes of mental and behavioral health services 

delivery (eg telehealth). On the other hand, the positive 

association found between the supply of behavioral health 

professionals and the percentage of populations in poverty 

suggests that Nebraska may be appropriately meeting the 

demand for care among low-income populations. Low-

income individuals are more likely to be affected by and have 

more mental disorders than those with more resources25. 

 

The study findings also highlight the poor regional 

distribution in the supply of behavioral health professionals in 

Nebraska. In general, behavioral health professionals were 

more likely to be actively practicing in behavioral health 

region 6 as compared to regions 1 and 4 in Nebraska. This is 

not surprising as region 6 has highest population density, of 

144 persons/km2 (373 persons/mi2). Four of its total five 

counties are metropolitan counties. These findings have 

implications for prioritizing central Nebraska and the western 

panhandle of Nebraska as areas in need of appropriate 

interventions to increase access to care. 

 

There are several limitations to this study. The supply of 

behavioral health professionals is considered in the absence of 

information about the demand, utilization, or quality of 

services. All of these are important factors in workforce 

planning. Despite these limitations, the study served the 

purpose of broadly describing the relationship between 

supply and county characteristics. Previous studies have 

highlighted the need for data that includes specific practice 

information such as location and specialty to better quantify 

the supply of professionals11,12,26. Thus, this study has been 

able to more accurately quantify the supply of actively 

practicing behavioral health professionals by using HPTS data. 

Previous studies have overestimated the supply by using 

licensing, credentialing, and membership counts, which do 

not provide an accurate depiction of actively practicing 

professionals11. Overall, the data used in this study has 

implications for other states in terms of workforce data 

collection. 
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Conclusions 
 

Based on the study findings, it is clear that Nebraska faces a 

significant geographical and regional maldistribution of the 

behavioral health workforce. Rural counties and areas with 

high proportions of children and aging populations in 

Nebraska face significant challenges in recruiting and 

retaining behavioral healthcare professionals. The study 

findings have implications for quantifying the need and 

demand for behavioral healthcare professionals in workforce 

planning and policy analysis. The study findings suggest that 

proactive steps need to be taken to address the needs of rural 

and frontier populations, as well as the shortages due to the 

geographic and regional maldistribution of supply. 
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