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Abstract 

As more Americans are insured now than ever before under the Affordable Care Act, the 

demand for healthcare services and healthcare providers has increased in the United States. It is 

crucial to examine the forces impacting the anesthesia workforce, as increasing numbers of 

insured individuals has a direct effect on availability and access to anesthesia, surgical, and pain 

management services. In Michigan, there are three types of anesthesia providers which include 

certified registered nurse anesthetists (CRNAs), anesthesiologists, and certified anesthesiologist 

assistants (CAAs). In response to intensive efforts on the part of the Michigan Association of 

Nurse Anesthetists to remove barriers to practice for CRNAs, the Michigan Society of 

Anesthesiologists has proposed that CAAs can replace CRNAs in rural and underserved areas of 

Michigan. The purpose of this workforce study was to answer the following question: In rural 

and underserved areas of Michigan, does the use of CAAs in comparison to the use of CRNAs 

provide increased access to high quality cost-effective anesthesia services? 

Results revealed that CRNAs are the most prevalent provider in all population 

classifications: rural, urban, and metropolitan. On examining the number of anesthesia providers 

per 10,000 people in rural populations, it was determined that there is an average of 0.35 CRNAs 

present in rural areas compared to 0.05 anesthesiologists and 0.05 CAAs, indicating that CRNAs 

are seven times more prevalent than anesthesiologists and CAAs in rural areas. In addition, 

CRNAs are nearly 10 times more likely than anesthesiologists to work in a critical access 

hospital in Michigan. These results suggest that CAAs are not increasing access to anesthesia 

services in rural and underserved areas of Michigan.  

Keywords: CRNA, certified anesthesiologist assistant, anesthesiologist, rural, underserved, 

critical access hospital 
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Geographical Disparities & Disbursement of Michigan Anesthesia Providers: 

A Workforce Study 

Background And Significance 

As more Americans are insured now than ever before under the Affordable Care Act, the 

demand for healthcare services and healthcare providers has increased in the United States (Liao, 

Quraishi, & Jordan, 2015). It is crucial to examine the forces impacting the anesthesia workforce, 

as increasing numbers of insured individuals has a direct effect on availability and access to 

anesthesia, surgical, and pain management services. In Michigan, there are three types of 

anesthesia providers which include certified registered nurse anesthetists (CRNAs), 

anesthesiologists (MDAs), and certified anesthesiologist assistants (CAAs).  

Although CAAs have existed since the 1970s, only 14 states and the District of Columbia 

have formally recognized CAAs in state laws or regulations and Louisiana has enacted 

legislation prohibiting CAA practice (AANA, 2017; Plagenhoef, 2008). Certified 

Anesthesiologist Assistants were first introduced as an answer to a shortage of anesthesiologists 

and CRNAs in the mid 1960s with little proliferation of the role until the early 2000s. In the 

early 2000s, the American Society of Anesthesiologists (ASA) launched a campaign to secure 

the anesthesia care team (ACT) and the push to proliferate CAA programs began as a political 

move. The ACT is defined as care led by a physician anesthesiologist who directs or supervises 

the care of qualified anesthesia personnel (CRNAs, CAAs, Student Nurse Anesthetists, CAA 

students, medical students) and meets the ASA Guidelines for the Ethical Practice of 

Anesthesiology (ASA, 2019). Certified Anesthesiologist Assistants function under medical 

direction by an anesthesiologist, while CRNAs function under medical supervision from either 

an anesthesiologist or an operating practitioner in the state of Michigan. The ASA’s definition of 
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medical direction is: “A medically directing anesthesiologist is immediately available if s/he is in 

physical proximity that allows the anesthesiologist to re-establish direct contact with the patient 

to meet medical needs and any urgent or emergent clinical problems” (ASA, 2019). CRNAs, 

who function under medical supervision, are not limited to supervision only by anesthesiologists. 

Under federal law, a CRNA can be supervised by either the operating practitioner (such as the 

surgeon) or by an anesthesiologist. Operating practitioners may also include dentists and 

podiatrists. There is nothing in Medicare policy that requires MDA supervision of CRNA 

services, however Medicare does require CAAs to work under the direction of an MDA (AANA, 

2017). A CRNA working autonomously is 25% more cost-effective than working under the ACT 

model in a 4:1 ratio (Hogan, Seifer, Moore, & Simonson, 2010). Certified Anesthesiologist 

Assistants are not licensed to practice in Michigan and thus there are very few in the state. In 

contrast, every state authorizes CRNAs to provide anesthesia care. Certified Registered Nurse 

Anesthetists are explicitly recognized in state laws or regulations in all 50 states, and the District 

of Columbia (AANA, 2017).   

 Since 2012, there have been intensive efforts on the part of the Michigan Association of 

Nurse Anesthetists (MANA) to remove barriers to practice for CRNAs. The most recent bill, 

House Bill 4359, recently passed the House and is currently awaiting a vote in the Senate. This 

bill will protect patients and reduce healthcare costs by removing unnecessary CRNA 

supervision laws in Michigan. Since 2001, finding that a federal requirement calling for CRNA 

supervision is not necessary to ensure patient safety, Medicare allowed states to opt-out of the 

physician supervision of CRNAs requirement entirely (AANA, 2017). Michigan is one of only 

nine states requiring physician supervision of CRNAs in medical or nursing board statutes or 

regulations. Placing unnecessary restrictions on CRNAs’ scope of practice hinders patient access 
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to readily available anesthesia providers, causing patients to incur higher medical costs for 

anesthesiologist care (Liao et al., 2015). Because such burdens impair access to care, increase 

costs, and do not improve patient safety, Michigan CRNAs and other health care stakeholders 

continue working in Lansing to eliminate this burden (Negrusa, Hogan, Warner, Schroeder, & 

Pang, 2016).  

For economic reasons, the ASA and thus the Michigan Society of Anesthesiologists 

(MSA) has strongly opposed allowing CRNAs to practice to the full extent of their education and 

licensure. In response to the bills proposed by MANA to remove antiquated language in the 

Michigan Public Health Code requiring physician supervision of CRNAs, the MSA has 

introduced bills in the Michigan House to license CAAs (House Bill 4709). The ASA has moved 

to greatly expand training programs and secure state licensure for CAAs across the United States 

in an effort to preserve the most expensive practice model; the ACT (Negrusa et al., 2016; 

Lewis, Nicholson, Smith, & Alderson, 2014). In keeping with the national agenda of the ASA 

and in response to legislation put forth by MANA, the MSA continues to provide misinformation 

on the role of CAAs and their ability to assist in improving access to care for Michigan residents.  

Literature Review 

A thorough literature search was performed for research publications dated between the 

years 2011 to 2021 Databases used to conduct the search included CINAHL, Cochrane, Google 

Scholar, and the American Association of Nurse Anesthetists (AANA) website. Search terms 

included certified registered nurse anesthetists (CRNAs), certified anesthesiologist assistants 

(CAAs), anesthesiologists (MDAs), cost-effective, and geographical disparities. Due to the low 

numbers of CAAs working in the United States, there is limited literature available, therefore 

restricting our search and results.  
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The search yielded 18 potential articles with relevant titles. The abstract/introduction of 

all 18 articles were reviewed. Of the 18 articles, five were duplicate studies, six were not 

available in full text versions, and three did not specifically address anesthesia providers in 

relation to geographical locations. Therefore, a total of four articles were found to be eligible for 

inclusion. Articles were rated for their level of evidence using the hierarchy of evidence table 

found in Melnyk and Fineout-Overholt’s (2015) Evidence Based Practice in Nursing and 

Healthcare: A Guide to Best Practice. Three studies were classified as descriptive studies (level 

six evidence), while the other source was obtained from public government research, therefore 

this data could not be assessed in terms of level of evidence.  

An analysis conducted by O’Neill (2017) discusses the history of anesthesia providers 

and cost-effectiveness. CRNAs are at the forefront of anesthesia, providing anesthesia to patients 

since the American Civil War more than 150 years ago. Sister Mary Bernard was the first nurse 

to specialize in anesthesia in 1877. In 1931, the National Association of Nurses Anesthetists 

(NANA) and the American Association of Nurse Anesthetists (AANA) was created (AANA, 

n.d.). The ASA was founded five years after the NANA and AANA in 1936. The CAA 

profession was introduced by the ASA in 1960 in an attempt to provide greater access to 

anesthesia services and to answer to the shortage of anesthesiologists and CRNAs, however, 

CAAs are trained to assist an anesthesiologist, under medical direction, and cannot function 

independently. 

 In 1965, Medicare, the largest public benefit health program in the United States, was 

enacted. In Michigan, CRNAs must be supervised by a physician of any type (the operating 

physician or surgeon would fulfill this requirement) and are not required to work under an 

anesthesiologist. However, Medicare reimbursement provided an economic incentive for MDA 
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supervision of CRNAs. When an MDA supervised multiple CRNAs, the Medicare payments 

were 140% of what an independent MDA would be paid (O’Neill, 2017). In 1986, CRNAs 

gained the ability to be directly reimbursed for their services from Medicare with the Omnibus 

Reconciliation Act of 1986. This act allowed CRNAs to work independently, most often in rural 

areas, which helped increase patient access to care in these regions (O’Neill, 2017). Recognizing 

their inability to work independently, Medicare has denied CAAs from receiving reimbursement 

for services that are performed autonomously.  

In 1982, the Tax Equity and Fiscal Responsibility Act (TEFRA) was established to assist 

in decreasing anesthesia costs and to prevent Medicare fraud. TEFRA limits payment to 

anesthesiologists when they supervise more than four concurrent anesthesia cases. It also 

requires seven conditions that need to be fulfilled to qualify for payment. These conditions 

consist of the anesthesiologist being physically present and available for induction of anesthesia, 

emergence, provision of pre- and post- anesthetic care, and monitoring the anesthetic at frequent 

intervals (O’Neill, 2017).  

The CAA profession has been introduced by the American Society of Anesthesiologists 

in an attempt to provide greater access to anesthesia services. However, CAAs can only work 

under the direct supervision of an anesthesiologist, which, in fact, does not increase access and 

only further increases cost of care. In comparison, CRNAs are trained to be autonomous 

providers who are not required to work with or under the supervision of an anesthesiologist, 

offering increased access to anesthesia services and greater cost-effectiveness. The median 

CRNA salary is 166,540 dollars compared to an anesthesiologist salary of 420,284 dollars 

(Salary.com, 2019). A CAAs average salary is estimated to be 158,383 dollars (Salary.com, 

2019). When a CRNA works autonomously, the staffing cost is two million dollars for 12 
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CRNAs. When a CRNA is working in an ACT with a 3:1 ratio under the supervision of an 

anesthesiologist, the cost is 3.68 million dollars. In states where CAAs are used, CAAs are billed 

under the medical direction model, with no more than a 4:1 ratio. However, the costlier 2:1 ratio 

is more commonly used to avoid the risk of Medicare fraud. For CAAs working in a 2:1 ratio, 

the staffing cost of 4.52 million dollars for 12 anesthesiologists and six CAAs (AANA, 2017; 

Hogan, Seifer, Moore, & Simonson, 2010). The costs incurred by facilities utilizing the 

medically directed model are by far the highest and most inefficient of all models used (O’Neill, 

2017). Analysis of the cost figures demonstrates that CRNAs are at least a million dollars more 

cost effective than CAAs.  

A recent Michigan court document regarding fraudulent anesthesia services involving the 

employment of CAAs was analyzed for this review. In 2018, Traverse Anesthesia Associates  

gave CAAs access to controlled substances, which is in violation of Michigan law (United 

States/State of Michigan v. Traverse Anesthesia Associates, 2018). The hospital pharmacy 

opposed this and banned CAA’s Pyxis access. Several weeks later, hospital administration sided 

with the anesthesiologists and overruled the pharmacists granting CAAs direct, unrestricted 

access to the Pyxis. In addition, current Michigan pharmacy regulations prohibit prescribers from 

delegating prescriptive authority for any drug to unlicensed personnel such as CAAs. Because 

CAAs are not licensed in Michigan, a CAA may not legally accept delegation of the task of 

selecting or ordering drugs (Beauchamp et al., 2019).  Failure to comply with Michigan 

pharmacy regulations places the licensed personnel and healthcare facility at risk for disciplinary 

action.  

The most important concern of an unlicensed personnel handling controlled substances is 

patient safety. For example, in the court document United States/State of Michigan v. Traverse 
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Anesthesia Associates (2018), an incident was reported in which a CAA gave 250 mcg of 

Fentanyl in a single injection to a patient in the recovery room. The CAA did not stay and 

monitor the patient. The patient developed respiratory compromise, ultimately needing further 

airway management (United States/State of Michigan v. Traverse Anesthesia Associates, 2018). 

A provider lacking sufficient education in pharmacology cannot truly understand the effects of 

medications, presenting a serious threat to patient safety. There were also concerns of CAAs 

falsely misrepresenting themselves or impersonating a licensed healthcare provider when talking 

to patients. In addition to these fraudulent activities, it was found that the MDAs changed 

anesthesia administration times to meet TEFRA requirements and were not immediately 

available and therefore not appropriately medically directing CAAs (United States/State of 

Michigan v. Traverse Anesthesia Associates, 2018). 

An analysis done by Liao et al. (2015) examined the relationship between socioeconomic 

factors related to geographic location, types of insurance, and the distribution of different 

anesthesia providers. Under the Affordable Care Act, 22.3 million uninsured individuals qualify 

for Medicaid, thus increasing the demand for healthcare services and healthcare providers (Liao 

et al., 2015). Access to anesthesia providers is a critical area to examine, as it directly effects 

surgical and pain management services. This study used advanced correlation analyses to address 

whether access to CRNAs vs. anesthesiologists differs based on factors other than population 

density. An experimental approach was used to: a) identify whether CRNAs and MDAs are 

evenly distributed among geographic regions based on population density; b) to determine 

whether socioeconomic/economic conditions (i.e. geographic location and insurance type) 

among populations are associated with anesthesia provider type distribution; and c) to evaluate 

the extent of variations in anesthesia providers among populations of variable socioeconomic 
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conditions (Liao et al., 2015). Data was collected from the 2012 United States Health Resources 

and Services Administration Area Resource File (ARF). The ARF provided information by 

county in regard to employment status, household income, types of health insurance (including 

Medicare and Medicaid), operating rooms, and types of anesthesia providers available. 

Anesthesia providers were defined as either anesthesiologists or CRNAs. Certified Registered 

Nurse Anesthetists were identified using the 2010 National Provider Identification file from the 

Centers for Medicaid and Medicare Services and nonfederal anesthesiologists were identified 

using the 2010 American Medical Association Physician Masterfile. Provider-to-population ratio 

was calculated as the number of anesthesia providers (CRNA or MDA) per 10,000 people. The 

2013 Rural-Urban Continuum Codes (RUCC) was used to determine degree of urbanization and 

adjacency to a metropolitan area.  

Variables related to anesthesia access were identified as: a) the number of anesthesia 

providers; b) the number of operating rooms; and c) the presence of insurance (Medicaid, 

Medicare, and individuals with/without insurance). Population density was calculated by 

normalizing the population within those counties where anesthesia providers reside. A radius 

range of 10.2 miles to 25.6 miles was calculated for those counties where anesthesia providers 

were located (Liao et al., 2015). Statistical analyses in this study included descriptive analysis 

and two advanced correlation analyses, partial least square correlation, and Pearson partial 

correlation. To assess whether anesthesia providers were distributed evenly, the locations of 

anesthesia providers was compared to the RUCC. Counties were grouped into metropolitan, 

nonmetropolitan/urban adjacent counties, and rural counties. Median household income was 

categorized by the 10th, 25th, 50th, 75th, and 90th median income percentiles. Analysis indicated 

that anesthesia provider distribution significantly correlated with county median income (Liao et 



WORKFORCE STUDY   
 

14 

al., 2015). Of a total of 3,143 U.S. counties, anesthesia providers (CRNAs and MDAs) occupied 

2,098 (67%) counties, of which 296,305,069 (97%) of the population resided. Anesthesiologists 

were located in 45% of counties that consist of 90.7% of the U.S. population and CRNAs were 

located in 59% of counties that consist of 91.9% of the U.S. population (Liao et al., 2015). 

Analysis of median household income revealed 64% of anesthesiologists occupied counties 

where the median household income was in the top 75th percentile, whereas only 42% of CRNAs 

were present in this same percentile. CRNAs were consistently found in counties where median 

income was less than the 25th percentile regardless of county population classification (Liao et al. 

2015).  

The three variables most influential in anesthesia provider distribution by county were 

found to be number of operating rooms, county median income, and population density (Liao et 

al., 2015). Results of this study also revealed that CRNAs correlated more with the eligible 

Medicaid population, Medicare disabled, Medicaid blind/disabled, unemployed, and uninsured 

population than anesthesiologists (Liao et al., 2015). Anesthesiologists were positively correlated 

with employed individuals and negatively correlated with those in poverty (Liao et al., 2015).  

The results of this study indicate that CRNAs are more often found in vulnerable 

communities, including the uninsured, Medicaid, low-income, and unemployed populations. 

MDAs tend to reside in more densely populated, urban counties (Liao et al., 2015). To maximize 

the use of CRNAs, removing barriers to scope of practice would assist in providing affordable, 

accessible anesthesia services in these vulnerable populations. 

An analysis by Coomer, Beadles, Chew, Mills, Gillen, and Quraishi (2019) examined 

facility location in relation to three different anesthesia staffing models: anesthesiologists alone, 
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CRNAs alone, and anesthesiologist/CRNA teams. The two data sets used for this study included 

the 2014 Medicare Parts A and B claims files and the 2014 Medicare Provider of Services (POS) 

file. Surgical claims were identified and matched with the corresponding claims for anesthesia 

services provided by anesthesiologists and CRNAs. The POS file provided information regarding 

facility characteristics, such as urban or rural location. Facilities were classified as predominantly 

anesthesiologist based when 80% or more of the facility’s anesthesia claims were 

anesthesiologist alone, predominantly CRNA based when 80% or more of anesthesia claims 

were CRNA alone, and as team based if the facility’s claims did not reach either of those 

thresholds (Coomer et al., 2019).  

Results of this study revealed that many rural ambulatory surgery centers and small 

hospitals used a predominately CRNA model. In large urban areas, anesthesiologist alone models 

were predominant. Studies evaluating anesthesia costs have shown that predominantly CRNA 

anesthesia models consistently provide cost-effective care when compared to other anesthesia 

models, while continuing to provide care of similar or higher quality (Coomer et al., 2019). This 

study concludes that CRNA predominate practices may aid in combatting anesthesia provider 

shortages, especially in underserved areas, while providing high quality care at reduced medical 

costs (Coomer et al., 2019).  The results again demonstrate that CRNAs are the more prevalent 

anesthesia provider within rural areas, and therefore the use of CAAs would have no benefit to 

either access or cost in this population due to the need for anesthesiologist supervision.  
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Problem Statement 

A knowledge gap exists regarding whether or not CAAs answer the need for anesthesia 

care in rural areas of Michigan. Certified Anesthesiologist Assistants cannot work without the 

medical direction of an anesthesiologist; therefore, if anesthesiologists are not present in rural, 

underserved areas of Michigan, CAAs should not be found working there. Our PICOT question 

is: In rural and underserved areas of Michigan, does the use of CAAs in comparison to the use of 

CRNAs provide increased access to high quality cost-effective anesthesia services? The aim of 

this workforce study analysis is to identify and assess where CAAs are working in the state of 

Michigan and whether they are located in geographic locations where a) anesthesiologists are 

working and b) where economic conditions are associated with rural populations in underserved 

areas.  

Conceptual Framework 

The conceptual framework that relates to this project is Kingdon’s Multiple-Streams 

Conceptual Framework (see Appendix A).  Kingdon’s framework is useful to aid in 

understanding policy development and explains why certain policies are successful, while others 

are not. Kingdon’s framework outlines the policy process into three main streams: problem, 

politics, and policy. The coupling of the three streams allows a policy window to open for a 

policy change to occur (Krusi-Ampofo, Church, Conteh, & Heinmiller, 2015). For this project, 

“the problem stream” includes rising health care costs, inadequate access to care, barriers to full 

scope of practice for CRNAs, and misrepresentation of CAAs as a solution to increase access to 

care in rural areas of Michigan. The second stream, “the political stream”, consists of the current 

political climate, which is constantly changing due to events such as elections or crises. The 

political climate is affected by legislative norms, political involvement and power, and 



WORKFORCE STUDY   
 

17 

competing priorities of stakeholders. The third stream, “the stream of policies”, consists of all the 

proposals that exist to address the problem, such as HB 4359 and lobbying efforts for CRNA full 

scope of practice to increase access to cost-effective care. The way in which groups of interested 

parties come together to form a united front in order to influence legislators has a direct effect on 

proposals reaching the political agenda.  

Project Methodology 

Project Design 

The project design is a workforce study of anesthesia providers in Michigan and an 

analysis of the types of geographical locations and population variables in which they are 

employed.  

Key Stakeholders 

Stakeholders include the MANA Board, Michigan residents, Michigan hospitals and 

CRNA members of the Michigan Association of Nurse Anesthetists. The population to be 

studied includes CRNAs, CAAs, and MDAs.  

Key project personnel include Dr. Anne Hranchook, DNP, CRNA (Project Chair), 

Colleen Beauchamp, RPh, CRNA, MS (Committee Member), Bianca Adair (DNP-Nurse 

Anesthesia Student), and Sarah Czarnowczan (DNP-Nurse Anesthesia Student).  

Data Collection  

Data collection sources used include the Administration Area Resource File (ARF), Rural 

Urban Continuum Codes (RUCC), and the National Provider Identifier database (NPI). The ARF 

database was used to collect data on Michigan counties, including population size, median 

household income, poverty levels, employment levels, and health insurance information. The 

RUCC database determines degree of urbanization and adjacency to metropolitan areas. This 
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database was used to classify Michigan counties as either rural, urban or metropolitan. The NPI 

database identifies where the various types of anesthesia providers are employed in Michigan via 

their specific identification number. The geographic locations of anesthesia providers determined 

through the NPI database was compared to population density determined via the RUCC 

database to analyze if CAAs are located within rural areas of Michigan as the MSA claims. The 

locations of Critical Access Hospitals (CAHs) in Michigan were also examined. The researchers 

contacted all 38 CAHs in Michigan to determine the most prevalent anesthesia provider in these 

facilities. Information was also gathered on the locations of CRNA independent hospitals in 

Michigan.  

Ethical considerations have been undertaken, with Collaborative Institutional Training 

Initiative (CITI) certification completion (see Appendix B). This project proposal was submitted 

to the Institutional Review Board (IRB) at Oakland University and was determined to be exempt, 

as there are no human subject concerns due to the project only examining publicly available 

information via public databases (see Appendix C). The proposed timeline for project 

completion was June of 2021. There are limited budget requirements for this project, as the data 

is publicly available, and dissemination will be in presentation form.  

Project Evaluation-Statistical Analysis  

Data for this study was analyzed using IntellectusStatistics® software. Methods for 

statistical analysis included descriptive statistics, Pearson correlation analyses, Spearman 

correlation analyses, analysis of variance (ANOVA), and a two-tailed paired samples z-test. 

Plan for Project Dissemination 

Our project intervention plan produced a legislative educational paper and PowerPoint 

presentation that was disseminated to the MANA Board of Directors on April 10th, 2021 (see 
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Appendix D). This project was presented again on June 7th, 2021 to the Oakland University 

School of Nursing faculty and Oakland University-Beaumont Nurse Anesthesia class of 2022. 

These presentations provide an opportunity to educate CRNAs and students about the CAA 

profession and how the distribution of CAAs in Michigan impacts access to anesthesia care. The 

project results were also used to develop an informational legislative one-pager on CAA vs. 

CRNA practice that may be used to assist in lobbying efforts to prevent CAA licensure in 

Michigan (see Appendix E). Open-floor discussion followed the presentations to gain feedback 

on presentation information and to address any questions surrounding the findings of this DNP 

Project. 

Project Implementation 

The ARF database was used to collect data on Michigan counties, including population 

size, median household income, poverty levels, employment levels, and health insurance 

information. The RUCC database was used to classify Michigan counties as either rural, urban or 

metropolitan. Metropolitan counties were defined as: counties in metropolitan areas of one 

million population or more; counties in metropolitan areas of 250,000 to one million population; 

and counties in metropolitan areas of fewer than 250,000 population. Urban counties were 

defined as: a population of 20,000 or more, adjacent to a metropolitan area; a population of 

20,000 or more, not adjacent to a metropolitan area; a population of 2,500 to 19,999, adjacent to 

a metropolitan area; and a population of 2,500 to 19,999, not adjacent to a metropolitan area. 

Rural counties were defined as: less than 2,500 population, adjacent to a metropolitan area; and 

less than 2,500 population, not adjacent to a metropolitan area.  

The NPI database was used to identify where the various types of anesthesia providers 

are employed in Michigan via their specific identification number. The geographic locations of 
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anesthesia providers determined through the NPI database was compared to population density 

determined via the RUCC database to analyze if CAAs are located within rural, underserved 

areas of Michigan. The locations of the Critical Access Hospitals in Michigan were also 

examined to determine the most prevalent anesthesia provider in these facilities. Information was 

also gathered on the locations of CRNA independent hospitals in Michigan.  

Results 

 There are a total of 21 CAAs in Michigan, determined via the NPI database. The majority 

of CAAs (19 out of 21) are working in metropolitan counties: Ingham County (one CAA); 

Kalamazoo County (one CAA); Kent County (16 CAAs); and Wayne County (one CAA). There 

is one CAA in Grand Traverse County, which is an urban county. Per the NPI database, there is 

one CAA in Osceola County, which is classified as rural. From this information, it can be 

determined the majority of CAAs in Michigan are working in metropolitan counties.  

 The average number of anesthesia providers per county by provider type was examined 

via descriptive statistics. Results revealed that there is an average 34.99 CRNAs per county in 

Michigan, compared to an average of 19.13 average MDAs per county in Michigan, and an 

average of 0.25 CAAs per county in Michigan. Descriptive statistics analyses are illustrated in 

Table 1. 
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The average number of anesthesia provider type by population classification was 

examined via descriptive statistics. Results revealed that there is a higher mean number of 

CRNAs present in rural populations when compared to both MDAs and CAAs (CRNA mean 

0.50, SD = 0.94; MDA mean 0.07, SD = 0.27; CAA mean 0.07, SD = 0.27). CRNAs also had a 

higher mean number present in urban populations (5.37, SD = 8.30) when compared to both 

MDAs and CAAs (MDA mean 2.60, SD = 5.32; CAA mean 0.02, SD = 0.15).  

 Descriptive statistics were used to examine the number of anesthesia providers per 

10,000 people by population classification. CRNAs were found to be the most prevalent provider 

in all 3 population classifications (rural, urban, and metropolitan). In rural populations, it was 

found that there are 0.35 CRNAs per 10,000 people compared to 0.05 MDAs and 0.05 CAAs 

respectively. CRNAs are 7 times more prevalent than MDAs per 10,000 people in Michigan 

rural counties.  

An analysis of variance (ANOVA) was conducted to determine whether there were 

significant differences in the number of CAAs by population classification. An ANOVA was 

examined based on an alpha value of 0.05. The results of the ANOVA were not significant, F(2, 

80) = 1.40, p = 0.252, indicating the differences in CAAs among the levels of population 

classification were all similar. Overall, the data reveals that CAAs do not have a greater presence 

in rural or underserved areas of Michigan.  

A Spearman correlation analysis was conducted between the number of CAAs and 

population size. Cohen's standard was used to evaluate the strength of the relationship, where 

coefficients between 0.10 and 0.29 represent a small effect size, coefficients between 0.30 and 

0.49 represent a moderate effect size, and coefficients above 0.50 indicate a large effect size 
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(Cohen, 1988). The result of the correlation was examined based on an alpha value of 0.05. A 

significant positive correlation was observed between CAAs and population size (rs = 0.29, p = 

.009, 95% CI [0.07, 0.47]). The correlation coefficient between CAAs and population size was 

0.29, indicating a small effect size. Overall, a weak, but significantly positive correlation was 

observed between CAAs and population size.  As population size increases, CAA presence 

increases.  

Data on CAHs in Michigan was also included in this study, as these hospitals were 

specifically designed to reduce the financial vulnerability of rural hospitals and improve access 

to healthcare by keeping essential services in rural communities. There are 38 CAHs in 

Michigan. Each of these 38 CAHs were contacted via telephone to collect anesthesia provider 

data. It was found that 31 out of the 38 CAHs in Michigan perform surgery. Anesthesia provider 

data was collected on 29 out of the 31 CAHs in Michigan that perform surgery, due to two 

hospitals being unwilling to share this data with the researchers. Data revealed that there is a 

significantly larger mean number of CRNAs present in CAHs when compared to the mean 

number of MDAs in CAHs in Michigan (3.88 vs. 0.42, respectively). No CAAs are present in 

any CAHs in Michigan.  

A two-tailed paired samples z-test was conducted to examine whether the mean 

difference of CRNAs and MDAs in CAHs in Michigan was significantly different from zero. 

The result of the two-tailed paired samples z-test was significant based on an alpha value of 

0.05, z = 4.53, p < .001, indicating the null hypothesis can be rejected. This finding suggests the 

difference in the mean of CRNAs in CAHs and the mean of MDAs in CAHs was significantly 

different from zero. The mean number of CRNAs in CAHs is significantly higher than the mean 

number of MDAs in CAHs in Michigan (1.12 vs. 0.12, respectively). This information is 
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illustrated in Figure 1. Certified Registered Nurse Anesthetists are nearly 10 times more likely to 

work in a CAH in Michigan when compared with MDAs. In addition, upon calling the CAHs, it 

was found that 22 of the 29 CAHs in Michigan where surgery is done and on which researchers 

were able to collect data have only CRNAs as anesthesia providers. No MDAs are present in 

these 22 CAHs.  

Figure 1 

The Means of CRNAs in CAHs and MDAs in CAHs 

 

 

 

 

 

 

 

 

 

Data on CRNA independent hospitals was also collected. There are a total of 12 CRNA 

independent hospitals in Michigan. A CRNA independent hospital is defined as a hospital in 

which the CRNA provides anesthesia as the sole anesthesia provider; there are no MDAs present 

in these hospitals. The majority of CRNA independent hospitals in Michigan are located in urban 
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counties (seven hospitals). There is one CRNA independent hospital located in a rural county 

and there are four CRNA independent hospitals located in metropolitan counties. On examining 

the number of counties in Michigan with only CRNAs, it was found that 21 counties (25% of 

counties in Michigan) have only CRNAs as anesthesia providers. There are no MDAs with NPI 

numbers in these 21 counties.  

A Pearson correlation was performed to compare the presence of MDAs with median 

household income and the presence of CRNAs with median household income. A Pearson 

correlation analysis was conducted among CRNAs and Median Household Income. Cohen's 

standard was used to evaluate the strength of the relationships, where coefficients between 0.10 

and 0.29 represent a small effect size, coefficients between 0.30 and 0.49 represent a moderate 

effect size, and coefficients above 0.50 indicate a large effect size (Cohen, 1988). The result of 

the correlations was examined based on an alpha value of 0.05. A significant positive correlation 

was observed between CRNAs and median household income (rp = 0.42, p < .001, 95% CI [0.23, 

0.59]). The correlation coefficient between CRNAs and median household income was 0.42, 

indicating a moderate effect size. This correlation indicates that as household income increases, 

the number of CRNAs increases.  

A Pearson correlation analysis was conducted among MDAs and median household 

income. Cohen's standard was used to evaluate the strength of the relationships, where 

coefficients between 0.10 and 0.29 represent a small effect size, coefficients between 0.30 and 

0.49 represent a moderate effect size, and coefficients above 0.50 indicate a large effect size 

(Cohen, 1988). The result of the correlations was examined based on an alpha value of 0.05. A 

significant positive correlation was observed between MDAs and median household Income 

(rp = 0.46, p < .001, 95% CI [0.28, 0.62]). The correlation coefficient between MDAs and 
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median household income was 0.46, indicating a moderate effect size. This correlation indicates 

that as MDAs increases, median household income tends to increase. As median household 

income increases, both MDA and CRNA presence increases, however MDA presence increases 

more strongly (rp = 0.46 vs. 0.42, respectively, p < 0.001). 

Discussion 

 Analysis of the results reveals that the majority of CAAs in Michigan are working in 

metropolitan counties and therefore, CAAs are not increasing accessibility to anesthesia care in 

rural or underserved areas of Michigan. Although per the NPI database there is one CAA in a 

rural county (Osceola County), there are no anesthesiologists registered with a NPI number here, 

so it is unclear if this is a true finding, as a CAA practicing without an anesthesiologist would be 

illegal in the state of Michigan. In addition, CAAs were found to be significantly positively 

correlated with increased population size. It was found that CRNAs are the most prevalent 

provider in any county and in all population classifications (rural, urban, and metropolitan). The 

average numbers of MDAs and CAAs in rural counties are mirrored. To increase CAA presence 

in rural areas, MDA presence must also increase, which ultimately increases anesthesia cost for 

patients.  

CRNAs were also found to be nearly 10 times more likely than MDAs to work in CAHs in 

Michigan. This finding is similar to findings in other studies. CRNAs are more likely found in 

locations where low-income, Medicaid, and uninsured patients reside (Liao et al., 2015). No 

CAAs work in any Michigan CAHs. Again, this data reveals that CAAs are not working in rural 

or underserved areas. Of the 29 CAHs that perform surgery and on which data was collected, 22 

of these CAHs were CRNA only, with no MDA presence. The MSA asserts that CAAs can be 
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part of the answer to access to care in rural and underserved areas. If MDAs are not working in 

these 22 CAHs, CAAs cannot work there.  

There are a total of 12 CRNA independent hospitals in Michigan; the majority of these 

hospitals are located in urban counties. This finding is similar to findings in Coomer et al. 

(2019). They found that CRNA-only models were most prevalent in rural locations, providing 

access to anesthesia services in these areas where they might not have otherwise been available. 

CRNAs are the sole anesthesia providers in 21 Michigan counties (25%). In some states, CRNAs 

are the sole independent providers in nearly 100% of rural hospitals (AANA, 2008). 

Lastly, as median household income increases, it was found that both CRNA and MDA 

presence increases, however MDA presence increases more strongly. Therefore, MDAs are more 

positively correlated with higher median household income than CRNAs. This finding is also 

similar to a finding in Liao et al. (2015). They found that when examining the presence of 

anesthesia provider type by median household income and county, 64% of anesthesiologists 

resided in counties where the median household income was in the top 75th percentile, whereas 

only 42% of CRNAs were present in the same income percentile.  

Barriers 

Potential barriers to the implementation of this project included a lack of published data 

on CAAs in Michigan and the CAA profession in general. There are not many CAAs in the 

United States and thus there is a paucity of literature related to the profession. The second barrier 

was the inaccessibility to collect more information on MDAs through the American Medical 

Association Physician Masterfile which was not available to the researchers.  
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Unintended Consequences  

A positive unintended consequence of conducting this workforce study was the timing of the 

results occurring nearly simultaneously with the advent of a bill put forward by the MSA calling 

for the licensure of CAAs in the state. The data collected for this study and presented to the 

MANA Board will assist CRNAs in educating legislators and dispelling the misinformation put 

forward by the MSA stating that CAAs are the answer to meeting the anesthesia needs of rural 

and underserved areas.  

Implications for Practice and Career Development 

The data from this study refutes the claims put forth by the MSA that licensing CAAs in 

Michigan would answer the need for more anesthesia providers in rural and underserved areas. 

Certified Anesthesiologist Assistants cannot work without MDAs; and, MDAs nor CAAs are 

working in these areas with the greatest need. These findings only bolster the position of MANA 

calling for the removal of barriers to practice for CRNAs in the state of Michigan.  

Analysis of the data supports changing Michigan’s outdated anesthesia model by 

removing the requirement for physician supervision of CRNAs which will better serve Michigan 

residents, especially those in underserved communities. According to Becker’s Hospital CFO 

Report (2020), nearly one in five Americans live in rural areas and these residents depend on 

their local hospital for care. Over the past 10 years, 133 of these rural hospitals in the United 

States have closed due to issues such as revenue pressure, complex patient populations, and 

attracting and retaining providers. Attracting and retaining providers is a key component of rural 

hospital closure. It is more difficult in these rural areas to recruit and maintain full-time 

healthcare providers, which leads to lack of access to care for patients and loss of revenue for 

hospitals. As rural hospitals close, residents are more likely to delay or forego care altogether.  
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The removal of CRNA physician supervision requirements in Michigan will assist in 

keeping Michigan’s rural hospitals open by allowing them the flexibility to safely meet patient 

needs and lower the cost of safe, high-quality anesthesia for patients. The passing of HB 4359 

and the removal of Michigan CRNA physician supervision requirements would align Michigan’s 

anesthesia model with 41 other states and the District of Columbia. Policy makers must be 

educated on the benefits of CRNA independent anesthesia care, especially in underserved 

communities, which includes greater accessibility, lower costs, and the provision of safe, high-

quality anesthesia. It is also crucial that policy makers understand that CAAs are not working in 

rural or underserved areas of Michigan and therefore, do not answer the need for these 

communities.  

Contribution Of Project in Achieving DNP Essentials  

This project meets many of the Essentials of Doctoral Education for Advanced Nursing 

Practice. Essential I (Scientific Underpinnings for Practice) was met through the use of theories 

to develop this project, such as Kingdon’s Multiple-Streams Conceptual Framework. Essential II 

(Organizational and Systems Leadership for Quality Improvement and Systems Thinking) 

encompasses the development of healthcare delivery models to eliminate health disparities, 

promote patient safety, and to assess the impact of practice policies on meeting the health needs 

of patients. This project met Essential II by analyzing the impact of various anesthesia providers 

and anesthesia delivery models on anesthesia cost, patient safety, and access to anesthesia 

services in underserved areas of Michigan.  

Essential III (Clinical Scholarship and Analytical Methods) was met during this project as 

we used clinical scholarship to develop and evaluate this project. Analytical methods were used 

to appraise existing literature and evaluate outcomes. The findings of this project were used to 
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develop PowerPoint presentations, a one-pager, and an evidence-based practice paper that may 

be used to influence future anesthesia practice guidelines. Essential IV (Information 

Systems/Technology and Patient Care Technology) was met through the use of public databases 

to gather information on anesthesia providers within Michigan. Essential V (Health Care Policy 

for Advocacy in Health Care) describes how commitment to policy development and political 

activism are critical to creating a healthcare system that meets the needs of its patients. Essential 

V was met in this project as the data collected will be used to influence current healthcare policy 

in Michigan, to educate legislators on how the CAA profession is not answering the need for 

anesthesia services in rural areas of Michigan, and to advocate for CRNA full scope of practice.  

Essential VI (Interprofessional Collaboration for Improving Patient and Population 

Health Outcomes) describes the use of communication and collaboration in the development of 

practice models, guidelines, and standards of care. It also encompasses interprofessional 

leadership in the analysis of practice and policy issues. Essential VI was met during this project 

as it led MANA in working towards resolving a policy issue.  Essential VIII (Advanced Nursing 

Practice) was also met. This project used analytical methods to evaluate the associations among 

practice, organizational and policy issues related to Michigan anesthesia practice.  

Recommendations and Limitations 

A limitation of this workforce study was the need to rely on the NPI database as the sole 

source for data on anesthesiologist employment locations due to inaccessibility to the American 

Medical Association Physician Masterfile. Another limitation of the study is that the correlation 

analyses cannot capture or determine those populations or providers that may cross county 

borders for employment or care. Lastly, the researchers were only able to obtain data on 29 of 
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the 31 CAHs in Michigan that perform surgery, as two of these hospitals were unwillingly to 

share anesthesia provider data.  

More research is needed comparing the quality of care, safety, and patient outcomes for 

CRNAs vs. MDAs vs. CAAs.  

Conclusion 

In rural and underserved areas of Michigan, the use of CAAs compared to the use of 

CRNAs does not provide increased access to high quality cost-effective anesthesia services. 

There are only 21 CAAs employed in Michigan, with the majority working in highly populated, 

metropolitan areas.  Results of our data analysis revealed that CRNAs are the most prevalent 

provider in all population classifications, including the rural and underserved areas of Michigan. 

Certified Anesthesiologist Assistants can only practice where MDAs are on-site and available for 

direct supervision. According to the AANA (2008), “CAAs are educated solely to support and 

serve as an assistant to an anesthesiologist, and they cannot work unless an anesthesiologist is 

onsite”. If MDAs are not present in these rural and underserved areas, CAAs cannot assist in 

answering the need for these areas of Michigan, as it would be illegal for them to practice 

without an MDA. The motivation of anesthesiologists to promote CAA utilization may be driven 

by a political agenda to protect their own profession. As CRNAs are currently advocating for 

more independent practice, MDAs strive to maintain the more lucrative ACT model. Eliminating 

scope of practice restrictions for CRNAs will be key to containing anesthesia costs and 

increasing accessibility of anesthesia services for Michigan hospitals and residents.  
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Appendices 
Appendix A: Kingdon’s Multiple-Streams Conceptual Framework 
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Appendix B: Collaborative Institutional Training Initiative (CITI) Certification Completion 
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Appendix D: Rural Urban Continuum Codes Database (2013) 
FIPS State County_Name Population_2010 RUCC_2013 Description
01003 MI Alcona County 10,942 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01005 MI Alger County 9,601 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01007 MI Allegan County 111,408 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
01009 MI Alpena County 29,598 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01011 MI Antrim County 23,580 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01013 MI Arenac County 15,899 8 Nonmetro - Completely rural or less than 2,500 urban population, adjacent to a metro area                                                                                                               
01015 MI Baraga County 8,860 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01017 MI Barry County 59,173 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01019 MI Bay County 107,771 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01021 MI Benzie County 17,525 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01023 MI Berrien County 156,813 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01025 MI Branch County 45,248 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01027 MI Calhoun County 136,146 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01029 MI Cass County 52,293 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01031 MI Charlevoix County 25,949 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01033 MI Cheboygan County 26,152 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01035 MI Chippewa County 38,520 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01037 MI Clare County 30,926 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01039 MI Clinton County 75,382 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01041 MI Crawford County 14,074 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01043 MI Delta County 37,069 5 Nonmetro - Urban population of 20,000 or more, not adjacent to a metro area                                                                                                                             
01045 MI Dickinson County 26,168 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01047 MI Eaton County 107,759 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01049 MI Emmet County 32,694 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01051 MI Genesee County 425,790 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01053 MI Gladwin County 25,692 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01055 MI Gogebic County 16,427 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01057 MI Grand Traverse County 86,986 5 Nonmetro - Urban population of 20,000 or more, not adjacent to a metro area                                                                                                                             
01059 MI Gratiot County 42,476 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01061 MI Hillsdale County 46,688 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01063 MI Houghton County 36,628 5 Nonmetro - Urban population of 20,000 or more, not adjacent to a metro area                                                                                                                             
01065 MI Huron County 33,118 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01067 MI Ingham County 280,895 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01069 MI Ionia County 63,905 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
01071 MI Iosco County 25,887 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01073 MI Iron County 11,817 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01075 MI Isabella County 70,311 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
01077 MI Jackson County 160,248 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01079 MI Kalamazoo County 250,331 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01081 MI Kalkaska County 17,153 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01083 MI Kent County 602,622 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01085 MI Keweenaw County 2,156 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01087 MI Lake County 11,539 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01089 MI Lapeer County 88,319 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
01091 MI Leelanau County 21,708 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01093 MI Lenawee County 99,892 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
01095 MI Livingston County 180,967 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
01097 MI Luce County 6,631 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01099 MI Mackinac County 11,113 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01101 MI Macomb County 840,978 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
01103 MI Manistee County 24,733 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01105 MI Marquette County 67,077 5 Nonmetro - Urban population of 20,000 or more, not adjacent to a metro area                                                                                                                             
01107 MI Mason County 28,705 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01109 MI Mecosta County 42,798 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01111 MI Menominee County 24,029 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
01113 MI Midland County 83,629 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01115 MI Missaukee County 14,849 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01117 MI Monroe County 152,021 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01119 MI Montcalm County 63,342 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
01121 MI Montmorency County 9,765 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01123 MI Muskegon County 172,188 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
01125 MI Newaygo County 48,460 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01127 MI Oakland County 1,202,362 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
01129 MI Oceana County 26,570 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
01131 MI Ogemaw County 21,699 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
01133 MI Ontonagon County 6,780 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
02013 MI Osceola County 23,528 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
02016 MI Oscoda County 8,640 9 Nonmetro - Completely rural or less than 2,500 urban population, not adjacent to a metro area                                                                                                           
02020 MI Otsego County 24,164 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
02050 MI Ottawa County 263,801 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
02060 MI Presque Isle County 13,376 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
02068 MI Roscommon County 24,449 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
02070 MI Saginaw County 200,169 3 Metro - Counties in metro areas of fewer than 250,000 population                                                                                                                                        
02090 MI St. Clair County 163,040 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
02100 MI St. Joseph County 61,295 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
02105 MI Sanilac County 43,114 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
02110 MI Schoolcraft County 8,485 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                            
02122 MI Shiawassee County 70,648 4 Nonmetro - Urban population of 20,000 or more, adjacent to a metro area                                                                                                                                 
02130 MI Tuscola County 55,729 6 Nonmetro - Urban population of 2,500 to 19,999, adjacent to a metro area                                                                                                                                
02150 MI Van Buren County 76,258 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
02164 MI Washtenaw County 344,791 2 Metro - Counties in metro areas of 250,000 to 1 million population                                                                                                                                      
02170 MI Wayne County 1,820,584 1 Metro - Counties in metro areas of 1 million population or more                                                                                                                                         
02180 MI Wexford County 32,735 7 Nonmetro - Urban population of 2,500 to 19,999, not adjacent to a metro area                                                                                                                             
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Appendix E: IRB Approval Letter 

 

June 9, 2020

Protocol #: IRB-FY2020-78

Research Team:
Bianca Adair
Anne Hranchook

The following study, "Anesthesia Providers and Geographical Disparities: A Work Study", has been has been
determined to be No Human Subjects Research according to federal regulations.

The IRB decision is based on the following: 
This is research on publicly available data.
Data collection sources to be used include the publicly available:

Administration Area Resource File (ARF)
Rural Urban Continuum Codes (RUCC)
National Provider Identifier (NPI).

Please retain a copy of this correspondence for your records.

If you have any questions, please contact the IRB staff. 

Thank you.

The Oakland University IRB
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Appendix F: MANA Board of Directors PowerPoint Presentation 
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Appendix G: Legislative One-Pager 

 


