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ABSTRACT

For the Military Health System (MHS) to maintain a staffed, trained, and ready
active-duty Nurse Corps, it is key to understand active-duty nurse trends and attrition
factors. This thesis aims to provide a summary on the composition, demographics, and
service-related factors of military nurses who attrite during defined periods. The active-
duty nurse population was grouped by Registered Nurses and Advanced Practice
Registered Nurses (APRNs), with a subgroup of APRNs by specialty. Using data from
January 2016 to March 2023, four Kaplan-Meier Survival estimates and five Linear
Probability Models were completed. Findings show 84% of nurse corps officers remain in
service at seven years. If a nurse joins the Navy or Air Force, a nurse has a 65% probability
of staying in to 20 years. If a nurse joins the Army, a nurse has a 60% chance of staying in
to 20 years. Navy APRNs have an 82% probability of staying to 20 years, followed by
Army APRNs at 76%, and Air Force APRNSs at 65%. Over 45% of active-duty nurses are
40 years of age and over. More than 22% of active-duty nurses are retirement eligible. The
findings in this thesis are important for policy makers as geographic nurse supply and
demand issues coupled with age-related demographic shifts have the potential to affect the
recruitment and retention of active-duty nurses. This thesis analyzed only a select group of

nurse specialties. The DoD would benefit from further studies on all 20 nurse specialty

types.
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EXECUTIVE SUMMARY

The Fiscal Year (FY) 2019 National Defense Authorization Act (NDAA) proposed
a reduction of military medical billets. The objective was to maximize medical operational
capacity by increasing operational billets (GAO, 2023). The reduction of active-duty
healthcare staff was jolted by the COVID-19 pandemic due to the unprecedented effects
due to the increased demand of healthcare professionals, specifically the nurse workforce.
With a shortage of 41,000 recruits in FY 2020, the impact from the pandemic correlated
with the military services not meeting recruitment goals (Defense.gov, 2023a).
Subsequently there was a pause in the reductions of medical billets per the NDAA in FYs
2021 to 2023 (GAO,2023). Following the second Joint Medical Estimate released by the
Department of Defense (DoD) in June 2023, the FY 2023 NDAA further extended the
military medical reductions to be paused through December 2027 (GAO, 2023).

For the Military Health System (MHS) to address nurse staffing deficiencies, it
must have an improved understanding of demographic factors and trends in specialty areas
that affect the attrition of active-duty nurses. Due to the projected demand of Registered
Nurses (RNs) over the next decade, the RN workforce is expected to have a 6% increase
in occupations (American Association of Colleges of Nursing [AACN], 2024). In addition,
Advanced Practice Registered Nurses (APRNs) are expected to have one of the largest
occupation growths, “including Nurse Practitioners, Nurse Anesthetist, and Nurse
Midwives,” with an increase of 38% (AACN, 2024). Despite the growth of RN
occupations, there is a projected shortage of 78,610 RNs in 2025 and 63,720 RNs in 2030
(AACN, 2024).

The purpose of this study was to analyze the active-duty nurse workforce and
attrition trends. The Army, Navy, and Airforce Nurse Corps are comprised of RNs and
APRN:S. For this analysis, RNs are defined as having a minimum of a four-year degree,
and APRNSs have advanced education and clinical training, both nurse types are designated
be their Services specialty unique occupation code (SUOC). Active-duty RNs and APRNs
are adeptly trained working in many specialty areas that are defined in Chapter III. This

study defined the type of nurse by their most recent clinical SUOC which was found in the

XV
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datasets. This analysis structured the active-duty Nurse Corps Population into two groups:
RNs and APRNSs. In an occupational context, APRNs are traditionally grouped into four
nurse types: Certified Registered Nurse Anesthetist (CRNA), Certified Nurse Midwife
(CNM), Clinical Nurse Specialist (CNS), and Certified Nurse Practitioner (NP) (Boehning
& Punsalan, 2023). Each nurse corps had a SUOC identifying these APRN specialties:
CRNAs, CNMs, and NPs. Since these three specialty areas unanimously had SUOCs that
could be identified in the datasets, military APRNs were further sub grouped into three
specialties: CRNA, CNM, and NP. NP specialty areas were grouped together (for examples
Women’s Health, Pediatric, Family, and Aviation medicine), with an exception being
Mental Health Nurse Practitioners (MHNPs). A subgroup of MHNPs were included in this
analysis due to an increasing shortage of mental health providers nationwide. 456,293
active-duty service members received a mental health disorder diagnosis from 2016 to
2020, which led to the FY 2024 NDAA enacting an expansion of mental health services
for military members (Congressional Research Service, 2024). With an increase in demand
outpacing the supply of MHNP, the study further aimed to analyze attrition factors of active
duty MHNP.

The methods for this analysis included a survival curve and multivariate regression
which were used to answer two research questions related to what demographic factors and
trends affect attrition of the active-duty nurse workforce. An extensive literature review
was completed on the topic to include prior studies and analyses. Using datasets from
Defense Medical Human Resources System-Internet (DMHRSI) and Defense Eligibility
and Enrollment System (DEERs) for active-duty nurses from January 1, 2016 to Mach 31,
2023, two analyses were conducted to examine trends in nurse attrition. The first analysis
was a Kaplan-Meier Survival estimate. The second analysis was a Linear Probability
Model. In addition, a descriptive statistics table was completed to understand the
composition of the active-duty Nurse Corps, as well as a table summarizing the nurse types

that attrited in each defined period.

The greatest number of nurse attritions occur between 3 to 6 years of service.
Findings suggest that across all three services, a nurse corps officer is 84% likely to stay in
to seven years of service. If a nurse joins the Navy or Air Force, that nurse has a 65%

XVi
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probability of staying in the service for 20 years. If a nurse joins the Army, that nurse has
a 60% chance of staying in to 20 years of service. In the first three time periods, female
nurses have a higher rate of attrition compared to males. Across all time periods, Black
nurses have the lowest probability of attrition, and “Other” race nurses have the highest
probability of attrition. Navy APRNs have an 82% probability of staying to 20 years of
service, followed by Army APRNSs at 76%, and Air Force APRNs at 65%. Over 45% of
the active-duty nurses are 40 years of age and over. Civilian RNs have a median age of 46
years (AACN, 2024). More than 22% of the active-duty nurse corps are retirement eligible
meaning they are over 21 years of service. These trends suggest that the military nurse
demographics closely resemble the civilian nurse demographics with an aging nurse

workforce nearing retirement.

Within the DoD, there are more than 20 nursing specialties. This thesis looked at a
select group of nurse specialties. One recommendation is to complete further studies on all
specialties to get a complete understanding of nurse attrition factors. APRNs have an
advanced scope of practice compared to RNs. With an expected growth of APRN
occupations nearly 40% over the next decade, an increase in active duty APRNs billets
may support the DoD nurse and physician shortage (AACN, 2024). The DoD may consider
the costs and benefits of different APRN to physician ratios to financially plan for provider
shortages especially in clinical areas such as Family Medicine and Primary Care. Findings
suggest that across all time periods, Army and Navy APRNs have a higher probability of
staying in the service compared to Air Force APRNs. The Air Force may consider
evaluating APRN wages, specialty pays, commissioning sources, and in-service advanced
education programs compared to the other services to increase retention. Especially Air
Force CNM and MHNP, compared to all other APRNs, had the highest probability of
attriting. To encourage nurses to stay in the service, nurses with three to six years of service
may be ideal candidates for in-service programs such as Uniformed Services University
that offer advanced nursing education. Nurse corps leaders must mentor those that are

interested in pursuing advanced nursing degrees encouraging qualified nurses to apply.
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I. INTRODUCTION

A. PURPOSE

The Military Health System (MHS) must adapt to address the challenges due to an
increasing national nursing shortage that was intensified by the COVID-19 pandemic. The
director of the Defense Health Agency Lt. Gen. Telita Crosland states, “We have to
acknowledge that we’re part of an ecosystem, so if the United States is going to be short
250,000 to 300,000 nurses, which is a projection, that forces the health care system to look
very hard at a model that is dependent on nurses” (Jowers, 2023). From 2022 to 2032, the
Bureau of Labor Statistics (BLS) projects a 6% increase in Registered Nurses (RNs) (an
addition of 177,440 RNs) and a 38% increase in Advanced Practice Registered Nurse
(APRN) positions (an addition of 29,200 APRNs) (Rosseter, 2024). In addition to the
estimated occupation growth, the BLS estimates there will be an extra 193,100 RN
vacancies annually as nurses retire and exit the workforce (Rosseter, 2024). The MHS is
one of the nation’s largest healthcare organizations providing care to over 9.6 million
beneficiaries (Aker, 2021). As of 2021, there were 29,645 nurses in the MHS (Aker, 2021).
As shown in Figure 1, the MHS employed about 8,871 active-duty nurses as of 2022 (GAO,
2023). To sustain a fully qualified and ready nurse corps, it is vital to understand factors

that may affect the attrition and retention of active-duty nurses.

Enlisted
72,121

Officers 66,806 5,315
36,030 Medical Dental
T T personnel personnel
11,527 8,871 2,966 12,666
Medical Nurse Dental Other
Corps Corps Corps officers
Figure 1. Number of Active Duty Medical Personnel, Fiscal Year,

2022. Source: GAO (2023).

If the U.S. nurse shortage is not addressed, there will be significant implications for

the DoD, MHS, active-duty service members, and their families. The military nurse labor

1
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market is a direct reflection of the civilian nurse labor market, as most military nurses are
recruited from civilian nursing programs or the civilian nurse workforce (with an exception
being enlisted to commissioning programs for nurse corps officers). Within the MHS,
nurses are a critical component of the medical workforce. The Army, Navy, and Air Force
Nurse Corps encompass both RNs and APRNS. The primary difference between an RN
and an APRN is the nursing scope and standards of practice that will be discussed in

Chapter II.

B. RESEARCH QUESTIONS

Provided with the information above, this thesis aims to focus on nurse workforce

trends in the MHS by addressing the following two questions:

e What demographic factors affect attrition among Registered Nurses and
Advanced Practice Registered Nurses in the Military Health System?

e What trends are observed at the time of attrition for Advanced Practice
Registered Nurses by specialty area, specifically Certified Nurse Midwives,
Nurse Practitioners, and Certified Registered Nurse Anesthetists? When
separating Mental Health Practitioners from the combined group of Nurse

Practitioners, do the same attrition indicators exist?

This analysis used two panel datasets spanning January 2016 to April 2023. The
Defense Medical Human Resources System-Internet (DMHRS1) data was the primary data
set and was used to determine population for RNs and APRNs by occupational codes and
service start date. This population was merged with the Defense Enrollment Eligibility
Reporting System (DEERS) to obtain demographic and occupational characteristics,
including race, age, sex, number of dependents, service, years of service (YOS), duty
station, and nurse specialty codes. Additional variables were generated to create five time-
periods spanning important periods of military nurses’ careers. Each period was
distinctively generated to identify key decision points of attrition among RNs and APRNSs,
by service and specialty type. Using these variables, a Kaplan-Meier Survival analysis and
Multivariate Regression Analysis were completed. Findings suggest a nurse corps officer

is 84% likely to stay in to seven years. If a nurse joins the Navy or Air Force, a nurse has

2
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a 65% probability of staying in 20 years. If a nurse joins the Army, a nurse has a 60%
chance of staying in 20 years. Navy APRNs have an 82% probability of staying to 20 years,
followed by Army APRNs at 76%, and Air Force APRNs at 65%.

The focus of this analysis was to address the research questions from a Tri-service
lens that will aid the services and the MHS to have a clearer understanding of active duty
nurse trends and retention. By improving healthcare staffing deficiencies, the DoD is

increasing patient outcomes, warfighter readiness, and force lethality.

C. ORGANIZATION

This thesis contains five chapters. Chapter I explains the motivation and aim for the
analysis, the two research questions being studied, and a brief overview of the findings.
Chapter II provides a historical overview and assessment of existing literature related to
the supply and demand issues related to the nurse workforce, current and projected nurse
staffing concerns, and factors related to military nurse corps workforce. Chapter III
presents the sources of data, key variables, and methodology. Chapter IV presents the key
findings from the Kaplan-Meier Analysis and Regression Analysis and identifies
constraints and limitations. Chapter V evaluates the key findings of the analysis and offers

future recommendations.
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II. BACKGROUND

This chapter provides a historical background on the U.S. nurse workforce and
factors affecting the current nurse shortage. Additionally, it provides insight into being an
active-duty nurse, and factors the military is faced with when competing against the civilian
nurse sector to recruit and retain active-duty nurses. This chapter also explores studies and

prior literature affecting the military and civilian nurse labor force.

A. HISTORICAL OVERVIEW OF THE NURSE LABOR MARKET

For decades the U.S. healthcare system has faced nurse labor supply issues. Nurse
shortages occur from complex factors that lead to increased demand (Penn Nursing, n.d.).
Factors that increase nurse demand and utilization are often in response to economic,
technological, or nationally impacted events that may even simultaneously overlap (Penn
Nursing, n.d.). During the Great Depression unemployment rates climbed, and there were
more nurses than vacancies, creating a surplus (Penn Nursing, n.d.). By the 1930s and into
World War II (WWII), the nurse surplus rapidly changed into a nurse shortage. As the U.S.
entered WWII, healthcare managers did not react quickly enough to address the nurse
shortage (Penn Nursing, n.d.). With nurses joining the war effort and deploying overseas,
an even greater deficiency was created in the U.S. nurse workforce (Penn Nursing, n.d.).
The nurse shortage continued into the 1960s (Penn, 2025). The nurse workforce grew
steadily from the 1970s, and in 1982 there were approximately one million RNs (Auerbach
etal., 2022). This followed a stagnation period throughout the late 1990s that bounded back
in the early 2000s when Millennial workers joined the nurse workforce (Auerbach et al.,
2022). By 2020, there were approximately 3.2 million RNs (Auerbach et al., 2022). A
Health Workforce Analysis report projects that from 2020 through 2035 demand for nurses
will exceed supply with a predicted shortage of 78,610 RNs in 2025 and 63,720 in 2030
(Bureau Health Workforce [BHW], 2022). Holding constant all historical factors of
attrition, participation rate of the labor force, and rate of new graduates, by 2035 there is

an estimated surplus of 16,180 RNs (BHW, 2022).
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Lags in the demand for nurse services create periods of shortages and surpluses (or
increasing/decreasing nurse vacancies) that can best be theorized using “cobweb” models
(Long et al., 2008). The “cobweb” model suggests a miscommunication occurs between
the output, or demand of nurses, in relation to the input, or supply of nurses (Long et al.,
2008). The current nurse shortage is due to cyclic “cobweb” scenarios and are discussed in

depth in the next section.

B. THE CURRENT NURSE SHORTAGE

Events such as pandemics and war may be unescapable, but administrators,
educators, and policy makers must prioritize and plan for future nurse shortages. This was
evident during the COVID-19 pandemic. A report on the workforce analysis of RNs during
the first 15 months of the COVID-19 pandemic indicated that by the end of 2021, over
100,000 RNs had existed the workforce (Auerbach et al., 2022). This was the greatest
decline in the supply of RNs in the preceding four decades (Auerbach et al., 2022).

The current nurse shortage is multifaceted from generational demographic shifts to
challenges in education pipelines. There is an aging nurse workforce nearing retirement
(American Association of Colleges of Nursing [AACN], 2024b). Meanwhile there is an
aging U.S. population with increasing average life expectancies. As reported by the U.S.
Census Bureau the “number of Americans aged 65 and older is projected to increase from
58 million in 2022 to 82 million by 2050 (23% of the population)” (AACN), 2024a, p. 3).
Meanwhile the current median age for RNs is nearing 50 (AACN, 2024b). Auerbach et al.
(2024) estimates by 2035, there will be an RN demographic shift with 47% (an increase of
nearly 900,000) of RNs aged 35 to 49 years compared to 38% in 2022. In 2035, the
workforce age corrects into a normal distribution exhibited in Figure 2. Whereas in 2022,

nearly half of the nurse workforce was over 45 years of age.
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Figure 2. Total Current and Projected Size of the RN Workforce by
Age in 2022 and 2035. Source: Auerbach et al. (2024).

The MHS will need to carefully consider the shifting demographics regarding the
impact on recruiting and retention. When comparing the average age of a civilian nurse to
the average age of a military nurse, a military nurse at 35 to 49 years of age on average will
be mid-way into their careers or approaching retirement eligibility. This could potentially
create a disproportionate age gap among the ranks due to the current promotion structure.
Traditionally as one moves up in rank, there are fewer nurses in their peer group. Based on
current projections, there could be years when the military nurse corps does not recruit
enough nurses. Nurse accessions tend to be junior in rank, and they are usually on average

a younger population.

There is evidence of growth in a younger nurse population that is shown by
analyzing the number of students applying and enrolled in Bachelor of Science in Nursing
(BSN) programs (Auerbach et al., 2024). In 2016 there were 154,000 first time NCLEX
takers compared to 185,000 in 2021 (Auerbach et al., 2024). Despite this, NCLEX pass
rates went down from 88% in 2019 to 80% in 2022 (Auerbach et al., 2024). This may be
explained by the disruption from COVID-19, which shifted in-person classroom setting to

a virtual learning environment. The classroom shift would have started in 2020. Those
7
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recent nursing student graduates taking the NCLEX in 2022 would have been in a nursing

program in 2020. Figure 3 depicts recent trends in nursing education.
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Figure 3. Trends in Nursing Education (in thousands) from 2000 to
2022. Source: Auerbach et al. (2024).

Despite a national healthcare provider shortage, the National Defense
Authorization Act (NDAA) for Fiscal Year (FY) 2017 ordered a reduction of the military
medical force, and consequently the Unified Medical Budget (UMB) has decreased in
recent years (GAO, 2023). The reduction of the medical force was halted by the orders of
the FY 2021 NDAA, again in FY 2022 NDAA, and finally with FY 2023 NDAA pausing
reductions through December 23, 2027 (GAO, 2023). Figure 4 depicts FY 2020 to 2027
proposed reduction of active-duty medical personnel (GAO, 2023). In Figure 4 there is a
proposed reduction of 1,038 total or nearly 150 nurses annually (GAO, 2023). Included in
this force reduction is over 100 medical specialties, several of the specialties are deemed

as wartime critical (GAO, 2023).
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Officers 7,146 643

2,950 Medical Dental
personnel personnel
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Corps  Corps Corps officers
Figure 4. Proposed Number of Active-Duty Medical Personnel

Reductions by Workforce Type Fiscal Years 2020 to 2027.
Source: GAO (2023).

Congress outlines wartime specialties in the FY 2017 NDAA. Section (708)d of the
FY 2017 NDAA states:

The Secretary shall establish a personnel management plan for the
following wartime medical specialties: (A) Emergency medical services
and prehospital care. (B) Trauma surgery. (C) Critical care. (D)
Anesthesiology. (E) Emergency medicine. (F) Other wartime medical
specialties the Secretary determines appropriate for purposes of the plan.
(Congress.gov, 2016, p. 130, STAT. 2210)

After Congress mandated the five wartime specialty areas, the military services
created subcategories (Health.mil, 2021). The DoD Health Manpower and Personnel Data
System (HMPDS) further divided these categories to include:

Trauma Surgery (including General Surgeon, Cardiothoracic Surgeon,

Orthopedic Surgeon, Critical Care/Trauma Surgeon, Vascular Surgeon, and

Operating Room Nurse); Critical Care Medicine (Critical Care Physician

and Critical Care Nurse); Anesthesiology (Anesthesiologist and Nurse

Anesthetist); Emergency Medicine (Emergency Medicine Physician and

Emergency/Trauma Nurse); and Prehospital Care (Family Practice

Physician and General Medical Officer). (Health.mil, 2021, pp. 21-22)

To better understand the composition of the MHS specialty areas, Figure 5 lists

wartime specialties categorized as deploying combat casualty care and non-deploying

specialties.
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21%
Deploying combat casualty
care specialties (15)
+ Anesthesiclogy
» Certified nurse anesthetist
* Critical care nurse
+ Critical care/trauma medicine
* Emergency medicine
* Emergency/trauma nurse
* General surgery
* Orthopedic surgery

+ Cardiofthoracic surgery®

+ Colorectal surgery®

+ Critical care/trauma surgery®

* Neurosurgery®

* Oral and maxillofacial surgery®
* Plastic surgery®

* Vascular surgery®

17%

Nondeploying specialties (12)

« Allergy/immunology
* Audiology

* Cardiology

* Dermatology

+ Gastroenterology

*+ Neurology

* Nurse midwife

+ Obstetrics/gynecology nurse
* Orthodontics

* Pathology

* Pedodontics

* Podiatry

63%
Other deploying specialties (45)

= Aviation/aerospace medicine

» Behavioral sciences/mental
health services

« Biomedical egquipment
maintenance

+ Biomedical laboratory services

* Diagnostic radiology

» Dietician

* Endodontics

» Environmental health services

» Environmental health!
preventative medicine
technician

* Family medicine

* Family nurse practitioner

» General dental care

= General dentistry

* Independent duty medical
care technician

« Infectious disease

* Internal medicine

* Medical care technician

* Medical surgical nurse

* Mental health nurse

= Microbiology

» Obstetrica/gynecology

+ Occupational medicine

* Occupational therapy

= Operating room services

» Operating room/
perioperative nurse

+ Ophthalmology

* Ophthalmology/optometry
technician

= Optometry

= Otorhinolaryngology

» Pediatric subspecialties

* Pharmacy

« Pharmacy technician

« Physical occupational
therapy services

* Physical therapy

* Physician assistant

» Preventive medicine

» Prosthodontics

= Psychiatric mental health
nurse practitioner

* Psychiatry

* Psychology

* Pulmonology

* Radiology technician

* Respiratory therapy
services

+ Social work

* Urology

Due to rounding, the total percentages do not add up to 100 percent.

Figure 5. DoD Medical Specialties in Deploying and Nondeploying

Units. Source: GAO (2019).

There are many specialty areas in nursing to include critical and noncritical
wartime, and each service outlines requirements for their nurses to attain a specialty area.

The service specific nurse occupational codes will be further discussed in Chapter II1.

C. MILITARY NURSES

1. Registered Nurses

Active-duty military nurses are required to have a minimum of a Bachelor of
Science in Nursing (BSN). BSN graduates have an entry level of formal education
completed through a four-year collegiate nursing program and then graduates must achieve
state licensure upon successfully passing the national certification known as the National
Council Licensure Examination (NCLEX). After successfully passing NCLEX and
registering with a state, a BSN graduate is now a Registered Nurse. In addition to being a
BSN-RN, entry-level job requirements for a military nurse may include age and medical

restrictions, physical fitness test, height and weight standards, and additional service
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specific requirements. After an RN completes their on-the-job training attaining
knowledge, skills, and abilities (KSAs), competencies, and hours of experience, they may
qualify for a subspecialty or board-certification in their specialty area. RNs can advance to

APRNSs through additional years of education and scope of practice requirements.

2. Advanced Practice Registered Nurses

APRNs are RNs with advanced education and training in which a Masters or
Doctorate degree is completed in the field of nursing. Upon completion of their degree
program, APRNs must comply with national, and state required board-certification and
licensure exams to practice. APRN specialty areas may include Nurse Practitioners (NP),
Certified Registered Nurse Anesthetists (CRNA), and Certified Nurse Midwifes (CNM).
From 2023 to 2033, it is estimated that NPs, CRNAS, and CNMs employment will grow
by 40%, which is considerable faster than other occupations (BLS, 2024). Due to the
projected growth in these areas, this will expectedly create an estimated surplus of APRNS.

Figure 6 displays selected nursing occupations projections for 2025, 2030, and 2035.

Projected Supply and Demand for Selected Nursing Occupations, 2025

Projection Registered Licensed Nurse Nurse Nurse
Estimates Nurses Practical Nurses | Practitioners | Anesthetists | Midwives
Supply 3,381,110 654,680 451,430 43,010 13,490
Demand 3,459,720 686,450 324,850 37,170 12,490
Percent Adequacy 98% 95% 139% 116% 108%

Projected Supply and Demand for Selected Nursing Occupations, 2030

Projection Registered Licensed Nurse Nurse Nurse
Estimates Nurses Practical Nurses | Practitioners | Anesthetists Midwives
Supply 3,619,040 664,520 595,900 53,410 14,970
Demand 3,682,760 750,280 343,660 38,850 12,680
Percent Adequacy 98% 89% 173% 137% 118%

Projected Supply and Demand for Selected Nursing Occupations, 2035

Projection Registered Licensed Nurse Nurse Nurse
Estimates Nurses Practical Nurses | Practitioners | Anesthetists Midwives
Supply 3,905,950 674,320 738,640 63,640 16,800
Demand 3,889,770 815,900 360,050 40,180 12,850
Percent Adequacy 100% 83% 205% 158% 131%

Notes: Demand and supply estimates and projections are in full-time equivalents (FTEs), defined as working 40 hours a week.
FTE estimates may differ from estimates of the headcounts of the health workforce. Percent adequacy is calculated by taking
projected supply divided by projected demand.

Figure 6. Projected Supply and Demand Estimates for Selected
Nursing Occupations for 2025, 2030, and 2035. Source: BHM (2022).
11
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This study aims to analyze attrition trends amongst the overall active-duty nurse
population that includes RNs and APRNSs. In addition, APRNs will be subcategorized into
three categories: NPs, CNMs, and CRNAs. NPs cover a broad range of specialty areas that
may include these fields plus many others: pediatric, family practice, women’s, health,
emergency medicine, acute care, gerontology and psychiatric/mental health. This study
will focus on a unique subgroup within NPs and that is Mental Health Nurse Practitioners

(MHNP).

MHNP billets are not manned to the number of authorized billets. Table 1 describes
a preliminary analysis of mental health providers in fourth quarter 2019. The analysis
demonstrates 112 active duty MHNPs were authorized, but only 74 (about 66%) were on
board (Health.mil, 2020). Consistent with these findings, an Office of the Inspector General
report found that United Sates Naval Hospital Okinawa Mental Health Nurse Practitioner
(MHNP) billets were 33% filled, meaning 67% were unfilled (Defense.gov, 2023b).

Table 1. Mental Health Providers Qrt4, 2019. Source: Health.mil (2020).

SPECIALTY MIL CIV CTR TOTAL
Psvehologist 713 897 106 1716

sychologis (96.7%) (96.8%) (77.4%) (95.3%)
Psvehiatrist 423 197 28 648

sychiatris (85.5%) (91.6%) (77.8%) (86.9%)
Social Work 764 1409 89 2262

Social Worker (130.2%) (95.1%) (73.6%) (103.3 %)
- 74 56 6 136

MH Nurse Practitioner (NP) (66.1%) (93.3%) (50.0%) (73.9%)
. . 0 169 26 195

Other Licensed MH Provider (0%) (92.3%) (92.9%) (92.4%)
1974 2728 255 4957

TOTAL (102.2%) (95.2%) (76.3 %) (96.6 %)

*Data are results from preliminary analysis.

Among diagnoses that required military members to be admitted to the hospital,
mental health disorders accounted for the majority of inpatient hospital days
(Congressional Research Service [CRS], 2024). For outpatient visits, mental health
disorders accounted for the second most common reason for a military member to visit
their medical provider (CRS, 2024). Reports have found the active duty MHNP starting
salary is about equal to civilian MHNP, with military MHNP increasingly earning more
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later in their careers (Calkins et al., 2024). With a projected growth of NPs occupations
nearly doubling from 2025 to 2035, the DoD may consider increasing MHNP
authorizations to meet the increasing demand for mental health care among the active duty
workforce. The FY24 NDAA called for selected legislative proposals to better understand
the mental health workforce within the DoD (CRS), 2024). In 2020, the DoD reported to
Congress a “Strategy to Recruit and Retain Mental Health Providers,” and stated that
barriers to recruitment, retention, promotion, and attrition include: (1) a
nationwide shortage of MH providers, including psychiatrists,
psychologists and nurses; (2) competition with the private and public

sectors for talent; and (3) awareness of DoD health professions programs
and scholarships. (Health.mil, 2020, pp. 4-5)

In previous reports, the GAO has found that there are other compensatory and non-
compensatory factors contributing to recruiting and retaining mental health providers
(GAO, 2020). These factors may include frequent deployments, family consideration,
military compensation, less than civilian counterparts, and extra administrative
requirements that may be required of military mental health providers compared to private

sectors (Health.mil, 2020).

3. Manpower Considerations

This projected exponential increase in the supply of APRNs could be a benefit for
military nurse planners when determining manpower requirements. In civilian healthcare
systems, NPs scope of practice may be limited due to state requirements with many states
requiring physician supervision. However, some states are raising concern due to the
physician shortage and access to care issues calling for legislative reform. This may allow
an APRN to have full scope of practice without the supervision of a physician. There have
been 28 states that have already passed legislation allowing NPs to have full practice
(American Association of Nurse Practitioners [AANP], 2024). A future analysis of MHS
critical wartime specialty areas that require a physician (such as Anesthesiology,
Emergency Medicine, and Critical Care) may be recommended to be realigned to allow for
billet to be filled by an APRN. Each service has its own medical manpower model to meet

its operational and mission requirements.
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4. Air Force, Army, and Navy Nurse Corps

Military nurses may have similar specialty training pathways though education,
experience, national and board-certifications, but each military nurse corps has a different
mission that is nestled in within their organization strategic guidance. The Air Force Nurse
Corps mission is “to deliver Trusted Care... anytime, anywhere” (Air Force Medical
Service [AFMS], 2025). Their vision is to “Empower our Total Nursing Force to provide
transformative, evidence-based clinical and readiness capabilities, engaged leadership, and
enhanced research and academic activities to achieve highly reliable care” (AFMS, 2025).
In 1949, the Air Force Nurse Corps was the last of the service established as a demand of
warfare (Dunwoody, 2019). Due to increased aeromedical evacuations, the Air Force
Nurse Corps emerged from the Army (Dunwoody, 2019). Due to the strategic mission of
the Air Force, nurses that have specialty code known as “Flight Nurses” often perform
aeromedical evacuations. These unique service specific specialty codes will be discussed

in Chapter IV.

Established February 2, 1901, the Army has the longest instituted nurse corps
(Feller & Moore, 1995). The mission of the Army Nurse Corps is “to provide responsive,
innovative, and evidence-based nursing care integrated on the Army Medicine Team to
enhance readiness, preserve life and function, and promote health and wellness for all those
entrusted to our care” (U.S. Army Medical Center of Excellence [Medcoe], 2025). Their
vision is “Preserving the strength of our Nation by providing trusted and highly
compassionate care to the most precious members of our military family-each Patient”
(U.S. Army Medical Center of Excellence [Medcoe], 2025). Army Medicine supports
operations to include war, peacetime, humanitarian, contingency, and nation building

(Army, 2022).

The Navy Nurse Corps was founded in 1908 (Navy Medicine, 2025). Navy
medicine is unique in that provides medical care the United States Marine Corps (USMC)
and the United States Navy (USN). While Navy nurses support military hospitals, they also
serve on operational ships and hospital ships. Navy medicine supports “ashore and afloat”
platforms to include humanitarian missions, disaster relief, and combat operations (Navy

Medicine, 2025). Each of the three-nurse corps serves sailors, marines, airmen, soldiers,
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and their families at duty stations around the world. Staff members that work at military
hospitals, clinics, and medical training often work at “joint” locations, meaning that

location may be staffed by nurses from all three services.

5. Military Nurse Accession Sources

While the Army, Airforce and Navy have similar nurse accession programs,
Harvie’s (2014) study analyzes navy nurses only. Using data on all active-duty navy nurses
from 2000 to 2013, Harvie (2014) conducted a regression analysis using demographic
variables and sources of commissioning to analyze the cost and retention rates for the
different sources of commissioning. Harvie (2014) separated the data into two cohorts
based on when a nurse joined: Cohort FY00-FY02 and cohort FY04-FY07. The first cohort
FY00-FY02 was observed for six and 11 years. The second cohort was observed for six
years (Harvie, 2014). The six- and 11-years analysis found that those who commissioned
from the Seaman to Admiral-21 (STA-21) program retained the longest at 91.23 percent,
compared to those that joined via Naval Reserve Officer Training Corps (NROTC) that
had the lowest retention rate at 54.62 percent (Harvie, 2014). However, those that joined
via STA-21 had the highest program cost at $196,744 compared to Direct Procurement
who had the lowest cost of about $25,000 (Harvie, 2014). At six years, the average
retention rate for all accession sources was 72.44 percent with STA-21 being the longest
at 91.23 percent and NROTC the shortest at 54.62 percent (Harvie, 2014). The findings of
the eleven years analysis were that those who commissioned from the Medical Enlisted
Commissioning Program (MECP) retained the longest at 71.9 percent, compared to those
that joined from the Nurse Candidate Program NCP that had the lowest retention rate 37.34

percent, with an overall retention rate of 52.88 percent (Harvie, 2014).

Messmer and Pizanti (2007) analyzed retention factors in active-duty navy nurses
and their decision to stay or leave, and if they left the service, was their decision to affiliate
with the selected reserve or not. Their study was for Navy nurses only, but the Air Force
and Army nurses have an active and reserve component. Data was obtained from Bureau
of Medicine Information System (BUMIS) and the DMDC and included all active-duty

navy nurses from 1990 to 2005 and variables included demographics, professional, and
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military experience (Messmer & Pizanti, 2007). One of the primary conclusions was “the
top three factors that positively increase active retention rates in the NNC are having a post
graduate degree, holding a medical/surgical subspecialty, or holding an administration
subspecialty” (Messmer & Pizanti, 2007, p. 85). Additionally, commissioning sources
including Direct accession and MECP had a positive effect on retention (Messmer &
Pizanti, 2007). Demographic findings that increased chance of retention was being male,
having children, having a subspecialty, being prior enlisted, and having served an

assignment at Naval Hospital Portsmouth (Messmer & Pizanti, 2007).

Like Harvie (2014), Messmer and Pizanti (2007) also found a positive effect on
retention for Navy nurses who accessed through MECP further suggesting being prior
enlisted nurses are more likely to stay in the service to retirement. This would be explained
since prior enlisted have more time in the service and occurred a service obligation if using
programs such as MECP. It may be hypothesized that findings for the Army and Air Force

nurses would be similar considering they offer comparable nurse accession programs.

6. Competition with Civilian Nursing

The DoD offers active duty service members some of the nation’s most competitive
benefit packages to include paid time off, healthcare, thrift savings plan, vested retirement,
and educational benefits. These factors may influence someone’s willingness to join the
military. However, when considering factors such as deployments and the potential for
being in harm’s way, civilian nursing may be more appealing for some. Considering hours
in a normal workday, civilian nurses may have more leisure than a military nurse due to
labor laws or unions. If a civilian nurse works overtime, weekends, or nights, they get paid
compensation for trading their leisure time for utility, whereas a military nurse can be

stationed in varying operational environments that demand their maximum availability.

Active-duty officer wages are defined by the DoD base pay scale. The base-pay
ranges vary depending on grade/rank, time in service, and if prior enlisted or chief warrant
officer. Active-duty nurse corps officers start off at base-pay but depending on annual
specialty pay or sign-on bonuses the pay ranges for nurses can vary greatly. A RN and

APRN may be the same rank and have the same time in service, but the APRN may have
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a greater wage-differential due to their level of education and expertise. The DoD updates
the Health Profession and Officer Special and Incentive Pay Program annually (DFAS,
2024). The Nurse Corps may be authorized with a special pay plan for certain specialty
areas and board certifications. In addition to base-pay, and applicable specialty pays, active
duty nurses may also receive housing, food, uniform, and others allowances. Table 2
reflects the current FY maximum amount allowed by DoD for Nurse Corps certification

and incitive pay and retention bonus.

Table 2.  FY2025 Nurse Corps Board Certification Pay, Incentive Pay, and
Retention Bonus. Source: DFAS (2024).

Board Certification Pay (prorated monthly) ‘$8,000
FULLY QUALIFIED IP RB Rate PAID ANNUALLY
NURSE CORPS ?’I\IRLJI;A:'E;R RATE
( 2-Year 3-Year 4-Year 6- Year
IMONTHLY)
Certified Registered N
erimed Registered Burse ——le15 000 $10,000 $20 000 $40,000 $60,000
Anesthetist
c ity/Public Health
ommunity/Fublic Fea N/A $10,000 $15,000 $20,000 $35.000
Nursing
Critical Care Nursing N/A $10,000 $15,000 $20,000 $35,000
Emergency Nursing N/A $10,000 $15,000 $20,000 $35,000
Flight Nursing N/A $10,000 $15,000 $20,000 $35,000
G I/Clinical Nursi
eneralitlinical Rursing N/A $10,000 $15.000 $20,000 $35.000
(Note)
Medical-Surgical Nursing N/A $10,000 $15,000 $25.000 $35,000
Mental Health N
en ?. e urse IN/A $20,000 $30,000 $40,000 $60,000
Practitioners
Neonatal Intensive Care IN/A $10,000 $15,000 $25,000 $35,000
MNurse Midwife IN/A $15,000 $25,000 $30,000 $45,000
OB/GYN Nursing N/A $10,000 $15,000 $25,000 $35,000
Pediatric Nursing IN/A $10,000 $15,000 $20,000 N/A
Perioperative Nursing IN/A $10,000 $15,000 $20,000 $35,000
Psychiatric/Mental Health
sychiatric/Mental Hea N/A $10,000 $15,000 $90,000 $35,000
Nursing
All other Nurse Practitioner N/A $10,000 $15,000 $20,000 $35,000

NOTE: Bolded information reflects changes in current chart.

In recent years factors affecting the nurse shortage, such as burnout and fatigue,
have forced civilian healthcare facilities to offer more incentives to entice nurses to join
their organizations. Civilian nurse incentives may include sign-on bonuses for time

commitments and opportunities for advanced education. The military may be losing its
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competitive advantage for monetary and non-monetary benefits. This is due to civilian

hospitals offering competitive bonuses, educational benefits, paid time off, and overtime

pay.

7. Nurse Staffing Projections and Models

The U.S. labor market has the potential to suffer greatly with “black-swan” events
such as COVID-19. Auerbach et al. (2024) aimed to research if the post COVID-19
environment changed the current and projected sum of the nursing workforce. In 2021, the
RN workforce did decrease by over 100,000 nurses, however there was a recovery in 2022
and 2023 that is now on projection to pre-pandemic forecast, and nurse occupations are on
track to reach 4.56 million by 2035 (Auerbach et al., 2024). In 2019 there were 3.16 million
RNs in the workforce, and by 2023 the growth projections were back to pre-pandemic
projections with a workforce of 3.35 million RNs (Auerbach et al., 2024). They attained
the U.S. Bureau of the Census Current Population Survey data from 1982 to 2023 for
455,085 RNS that were 23 to 69 years of age to analyze nurse trends by year of birth and
age to make projections through 2035 (Auerbach et al., 2024). This data included variables
such as demographics, employment status, unemployment rate, wage, and if full or part
time (Auerbach et al., 2024). They used a simple statistical model and analysis of variance
to estimate effects and parameters using the following formula: In(FTE RN/population) =
In(cohort) + In(age) + In(age-cohort interaction) (Auerbach et al., 2024). They validated
their model with a split-sample forecast (Auerbach et al., 2024). Their findings of
workforce growth were significant for APRNSs at 18.2%, male RNs by 14.1%, RNs in non-
hospital settings at 12.8%, and unmarried RNs at 7.4% (Auerbach et al., 2024). They
estimate by 2035, there will be an RN demographic shift with 47% of RNs being 35 to 49
years of age (Auerbach et al., 2024). The results of this study were that the RN shortfalls
in 2020 and 2021 were likely transitory due to issues such as burnout and fatigue and that

projected RN growth is still on track to pre pandemic levels.

While many data analysts and forecasters study the predicted nurse labor work
force, military nurse corps planners may lack the most up-to-date staffing models to meet

these demands. While considering the source of accession, Kinstler et. al (2005) attempted
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to develop a Markov Personnel Model for the Navy Nurse Corps to forecast their
recruitment goals to meet desired end-strength. To complete their analysis, they used data
from DMDC and BUMIS for the year 1990 to 2001 (Kinstler et al., 2005). Their variables
included demographics, dependents, marital status, subspecialty, rank, years of service, and
education level (Kinstler et al., 2005). They were careful in their predictive modeling to
reduce a RN surplus or shortage among rank (Kinstler et al., 2005). To achieve optimal
distribution, they would have needed a degree of acceptance set by the service of accession
source and rank (Kinstler et al., 2005). They found that the accessions are best optimized
in two-year projections (rather than three or four) due to current business practices set by
the Navy Nurse Corps (Kinstler et al., 2005). This could be improved through increased
variation between model predictions and the current plan for the structure of the force
(Kinstler et al., 2005). If the Navy Nurse Corps set an acceptable degree of underage or
overage, a Markov Model may be beneficial to meet end-strength goal, but without this,
Kinstler et. al (2005) felt that their model did not reach optimal accession distribution

levels.

D. GEOGRAPHIC FACTORS AFFECTING THE NURSE LABOR MARKET
1. Geographic Supply and Demand Projections

Due to geographic nurse supply and demand projections, there may be disparities
with some states having a surplus of RNs while other states have a deficit of RNs.
According to state-level workforce projection dashboard, “the ten states with the largest
projected shortage in 2035 are Washington (26%), Georgia (21%), California (18%),
Oregon (16%), Michigan (15%), Idaho (15%), Louisiana (13%), North Carolina (13%),
New Jersey (12%), and South Carolina (11%)” (BHW, 2022, p. 1). However, in states such
as North Dakota there is a projected 48% surplus of nurses in 2035 (BHW, 2022). If the
DoD has a better understanding of the state-level nurse labor market, this may improve

military nurse recruiting efforts.

Consequently, this could create a negative effect on military recruiting efforts due
to some states providing more military recruits. In a 2016 CNA Population Report, “the

largest number of NPS accessions is drawn from the big states of California and Texas,
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smaller states, such as Georgia, Florida, and North Carolina, also contribute large numbers
of NPS accessions” (CNA, 2016, p. 22). Using the Census Bureau utilizing the four
geographic regions (Northeast, Midwest, South, and West) and population relativity, there
is an overrepresentation of active component non-prior service (NPS) accessions in the
South Region and an underrepresentation of NPS accessions in the Northeast (Center for
Naval Analysis [CAN], 2019). While this data was for enlisted recruits only, states such as
California, North Carolina, Georgia, and Washington are home to many active-duty service
members who are stationed there. If these states have a civilian nurse shortage, it could
negatively impact Military Treatment Facilities (MTFs) that rely on civilian vacancies to
be properly manned. State nurse shortages could also create local competition if civilian
hospitals outcompete military hospitals with nurse incentive and benefits. In this situation
if the DoD cannot keep up with local nurse incentives, this may increase military nurse

attrition. The DoD may consider geographic nurse salaries in the future.

2. Geographic Civilian-Military Wage Differential

Studies have shown that increasing the local military wage compared to the local
civilian wage may also increase a military nurses likeliness to stay in the service. Looker
(2022) aimed to study the civilian-military wage differential in each geographic region,
and its effect on whether a Navy nurse stayed in or left the military. Using data from the
Defense Manpower Data Center (DMDC) and DEERs for all active-duty Navy Nurses
from 2000 to 2020, Looker (2022) completed a Kaplan-Meier Survival Analysis and a
multivariate regression model. Looker (2022) grouped states creating 10 geographic
indicators for the region of the duty station the area the nurse was stationed upon separation.
To calculate civilian nursing wages for each region by years of nursing experience, Looker
(2022) used the National Center for Health Workforce Analysis database. To calculate
military pay, monthly salary including housing and additional allowances were averaged
to get an annual salary (Looker, 2022). In addition to geographic variables, wage, and years
of experience, the analysis controlled for other demographics to include subspecialty code
(SSC), APRNSs, duty station, prior-enlisted, sex, marital status, and dependents (Looker,
2022).
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Looker found at the three-year decision point, a $1,000 increase in salary of military
nurses compared to civilian nurses, would increase the odds of a military nurse retaining
by 17.2% (2022). At the 10-year decision point, the odds of a nurse retaining went down
slightly to 9.2% (2022). Looker found that being prior enlisted had a significant negative
correlation of retaining most noticeably at the three and ten-year point (2022). This is most
likely explained with those prior-enlisted having fulfilled education commitments or
becoming retirement eligible at these key points (Looker, 2022). Looker found that that
across all decision points, the odds of a nurse retaining was affected if a nurse was prior
enlisted and the region of their duty station (Looker, 2022). When analyzing subspecialties,
Looker (2022) found emergency room, psychiatric, and critical care nurses had nearly the
same convergence and between 0.38 and 0.40 probability of remaining on active duty at
10 years. However perioperative nurses had a higher probability of 0.54 of retaining to 10
years (Looker, 2022). Looker (2022) states, “When controlling for other variables, except
for perioperative nurses, there does not seem to be a key decision point where a nurse’s
specialty affects the probability of retaining” (p. 57). Therefore, wage in excess after a

certain point most likely does not impact a nurse’s decision to stay in.

E. FACTORS AFFECTING MILITARY NURSE ATTRITION

Among nurse attrition factors, studies have shown that leadership and management
is a top indicator whether a nurse intends to leave (Miller et al., 2024). According to Miller
et al. (2024), “Staff nurse attrition negatively impacts readiness of the warfighter and the
health and wellbeing of all beneficiaries of the Military Health System (MHS)” (p. 784).
Miller et al. (2024) aimed to study the individual perceptions of nurses at MTFs to
determine factors or indicators of attrition. Their study analyzed qualitative free-text and
empirical responses from 1,438 nurses employed at MTFs who were surveyed during the
2016 and 2018 Military Nursing Practice Environment Surveys (Millet et al., 2024). The
demographics of this study included Air Force, Navy, Army, and civilian RNs and licensed
practical nurse (LPNs) (Millet et al., 2024). To support their analysis inputs, they used
NVIVO Release 1.7.1 (Millet et al., 2024). Their findings suggest “that staff outcomes are
not primary reasons for intent to leave, but secondary to leadership and management, career

opportunities, culture, quality of care, patient care barriers, non-patient care activities, lack
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of formal professional development, and area or care environment” (Miller et al., 2024, p.
789). Leadership and management were the top indicator whether a nurse left, followed by
staffing (Miller et al., 2024). There were also positive findings that suggested retention
may improve when considering factors such as having leaders and managers that were

supportive, retirement benefits, and being able to care for beneficiaries (Miller et al., 2024).

Studies have shown that when comparing nurses in different working
environments, leadership and management, resource allocation, and job satisfaction
remains a top factor in attrition. While Miller et al. (2024) approached their study by
analyzing nurse attrition factors within the MHS, Patrician et al. (2022) analyzed nurse
attrition factors by comparing military and civilian nurses. Patrician et al. (2022) completed
the first study of its kind which compared military and civilian nurse work environments.
They used secondary data from the Army Nurse Corps, the National Database of Nursing
Quality Indicators, and Practice Environment of the Nursing Workforce to study the intent
to leave and job satisfaction among nurses in different work environments at military and
civilian (Magnet, Magnet-aspired, and non-Magnet) hospitals (Patrician et al., 2022). They
completed a descriptive, correlational analysis with data collected from the year 2014 study
responses for both military and civilian nurses (Patrician et al., 2022). They included 22
MTFs, 71 Magnet, 55 Magnet-aspiring, and 164 non-Magnet hospitals (Patrician et al.,
2022.) Their findings were “Magnet and military hospitals had identical PES-NWI
composite scores; however, statistically significant differences existed among the
subscales” (Patrician et al., 2022, p. 365). Among the nurses at varying hospitals, military
nurses ranked the highest in job satisfaction, yet they had the highest intent to leave
(Patrician et al., 2022). The study indicated that military nurses ranked higher in having
more resources which included material and personnel (Patrician et al., 2022). However,
military nurses had lower scores in nurse management and leadership ability (Patrician et
al., 2022). A theory for this may be that civilian nurse managers stay in positions longer
than military nurses who rotate duty stations every 24 to 36 months (Patrician et al., 2022).
Retaining highly qualified nurses in the MHS is key to preventing gaps and unfilled billets,

which will improve patient and staff outcomes.
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F. SUMMARY OF STUDIES

When considering factors of nurse attrition within the MHS, Miller et al. (2024)
and Patrician et al. (2022) found leadership and management a primary factor on a nurse’s
intent to leave. Miller et al.’s (2024) population response was overwhelmingly from
civilian RNs at 38.92% compared to military RNs at 32.95%. Of the 32.95% of military
RNS, only 0.58% were Navy and 0.81% Air Force, with the Army as the majority at
31.56% (Miller et al., 2024). This study proportionally represents all active-duty military
nurses for the time-period 2016 to 2023, not just a sample. While Miller et al. (2024)
included Licensed Practical Nurses (LPNs), Auerbach et al. (2024), included both APRNs
and RN in their population sample, which is beneficial as this study will also include both
APRN and RNs (not LPNs). This study focuses on quantitative rather than qualitative
metrics which will provide well-rounded findings to enhance studies such as Miller et al.

(2024) and Patrician et al. (2022).

Several studies emphasized geographic differences as a factor of nurse supply and
demand. Looker (2022) found wage to be a nurse attrition factor when comparing regional
military-civilian nurse wage differential analysis. In addition, Looker’s (2022) findings on
critical versus non-critical warfighting specialties will be relevant for this study, since the
aim is to analyze trends among APRN and RN specialties. This is relevant for nurse corps
planners due to the projected impacts on supply and demand models by geographic area.
In future years, some states are projected to have a surplus of nurses, while other states are
projected to have a shortage. These factors are essential for the DoD to consider when

recruiting active-duty nurses.

Staffing models may aid the services to gain a better understanding of the
demographics and specialty areas of active-duty nurses. Kinstler et. al (2005) aim was to
create a Markov Model for Navy Nurses. Considering such a model may be a future
recommendation to nurse corps planners. The military demographics are unique compared
to civilians due to age limitations while serving. With a current projected demographic shift
in the age of the nurse workforce, the services may have a difficult time trying to balance

rank distribution with new accessions.
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There are additional factors such as being prior enlisted which would increase the
likeness that a nurse retains. Harvie’s (2014) and Looker’s (2022) datasets had source of
commissioning, which was a critical variable considering prior-enlisted retain longer, have
a higher salary on average due to their time in service compared to non-prior, and are
further vested in their service due to years in the military toward retirement. This analysis
lacks an indicator in the data on the source of commissioning. If this variable was included
in this analysis, it may have created a more robust study. This study may help nurse
planners have a better understanding of the overall demographics and attrition factors of

the MHS nurse corps.
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III. DATA AND METHODOLOGY

This chapter outlines the data sources and methodologies used to identify trends
and attrition factors of active-duty RNs and APRNS. In this section, I discuss the datasets
that were used and the sources of origin. I describe how the key independent and dependent
variables were identified, defined, and constructed to complete a Kaplan-Meier survival

analysis and multivariate regression analysis.

A. DATA SOURCES
1. Nurse Corps Primary Dataset

For the master data file, I obtained the Defense Medical Human Resources System-
Internet (DMHRSI) dataset, which included panel-data for all medical personnel in the
MHS. The time period was from January 1, 2016 to March 31, 2023. The data contained
individual-level information to include demographic, service-related, and occupational

information. The master file had 7,148,014 observations.

To separate the population of nurses from all other personnel in the MHS, I used
the service-unique occupation codes (SUOCs). This was the optimal variable as it captured
unique service-level nurse corps officers specialty codes. There were other variables such
as “DoD occupation code” that could be used to identify 20 nurse specialty areas. However,
this was a general category for nurse types including General Schedule (GS), contractor,
and civilian. DoD occupation codes had many missing observations for military nurses.
There were also the variables “skill-type” and “skill-set” that could be used to determine if
the individual nurse was a RN or an APRN. However, these also included nurses that were
GS, civilian, and contractors, and these variables had missing and mislabeled data
identifiers. Individual nurse observations (less than 10 nurses) that had a mislabeled SUOC
(such as a typo in the alpha portion not numeric), the SUOC field was corrected using the
accurate SUOC. This ensured most observations were obtained. By using SUOCs, I was
able to capture the maximum active-duty nurse specialties and individuals by their service.

The SUOCs will be defined in the key variable section.
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It is important to note that military nurses can have primary, secondary, or even
tertiary specialty areas based on their experience and education. The primary is typically
the most recent skills obtained, or billet filled. The SUOCs were captured for an individual
nurse in the specialty area billet that they were assigned for that time period. There are also
non-clinical areas in the nurse corps such as manpower, informatics, health-care business,
research, and education and training management. To give an example, every novice nurse
completes their KSAs in a clinical area so that they gain competency in their core nursing
skills. They may continue to specialize through experience, board certification, or
advanced degrees such as APRNS. Over time, nurses may also branch out into non-clinical

areas such as management, informatics, research, training management, or manpower.

When I filtered each SUOCs for nurses, I only included nurse clinical specialty
areas as outlined under each services job description. This included Nursing Education
(1903 for Navy) but omitted Education and Training Management (3150 for Navy). Since
the data is panel data, an individual nurse may have several observations for different times,
locations, and billets that may have reflect primary, secondary, or tertiary SUOCs. The data
used for the analysis tagged the most recent observation for a nurses’ clinical area based

on the defined SUOC:s.

Military nurses are expected to maintain their core clinical competencies to
maintain warfighter readiness. A nurse may be working as manpower analyst but have a
clinical background as a medical surgical nurse. To provide context for this analysis using
this example, a nurse in a billet as a manpower analyst would be defined by their most
recent clinical area as a medical surgical nurse. This is why non-clinical areas were omitted
initially, and then an individual nurse was grouped by their most recent clinical specialty

area that was used for the analysis.

After filtering the DMHRSI data for individual nurses by their most recent clinical
specialty area, military hire date, and other occupational variables, I was left with 16,484
unique nurses across the three service branches. These unique nurse identifiers were

merged with the secondary dataset to obtain demographic variables for this analysis.
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2. Nurse Corps Secondary Dataset

The secondary dataset was obtained from the Defense Enrollment Eligibility
Reporting System (DEERS). While the DMHRSi data was for all MHS employees
including civilians and active-duty members, the DEERs data is only for beneficiaries
which include active-duty members. Therefore, only active-duty nurse observations from
DMHRSIi dataset were merged with DEERs dataset. Variables in the DEERs dataset
include additional demographic variable such as sex, race, and number of dependents. After
the datasets were merged, 248,908 observations matched. Additional observations were
dropped if a nurse’s YOS were greater than 36 or less than 0, if observation included
enlisted, reserve, contractor, civilian, and if SUOC were coded incorrectly. Upon cleaning
the data, there were 246,692 observations for active-duty nurses, representing 15,225

unique active-duty nurses in the dataset (5,029 Air Force, 5,811 Army, and 4,385 Navy).

B. KEY VARIABLES
1. Nurse Service Unique Occupation Code Variables

To define clinical SUOCs, I used the following service specific information to
identify which specialty area to assign a nurse too. Each section below will define SUOCs
for the Airforce, Army, and Navy nurse corps. These are summarized in each section by a

table explaining how the variables were generated.

The Air Force Nurse Corps uses four alpha numerical characters (46XX) known as
Air Force Specialty Codes (AFSC) to designate the type of nurse specialty and level of
experience (AFROTC, 2023). The first two numeric digits of the AFSC “46” represent
nurse, followed by the third alphanumeric digit which indicates the specialty area, and the
final fourth numeric digit indicating experience (Entry/1, Qualified/3, Staff/4). There may
be a fifth alphanumeric digit to identify specialty shredouts. To give an example for a
clinical nurse they may have the same four digits AFSC of 46N (1, 3, or 4) followed by a

fifth alpha numeric digit. Table 3 depicts Air Force nurse specialty and shredout areas.
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Table 3.

Air Force Officer Classification and Specialty Shredouts for Nurse

Corps Officers. Adapted from AFROTC (2023).

Nurse Air Force Specialty Codes (46XX)

AFSC 46A4, Staff
AFSC 46A3, Qualified
AFSC 46A1, Entry

Nursing Administrator

AFSC 46F4, Staff
AFSC 46F3, Qualified
AFSC 46F1, Entry

Flight Nurse

AFSC 46N4*, Staff
AFSC 46N3*, Qualified
AFSC 46N1*, Entry

Clinical Nurse

AFSC 46P4, Staff
AFSC 46P3, Qualified
AFSC 46P1, Entry

Mental Health Nurse

AFSC 4684, Staff
AFSC 4683, Qualified
AFSC 4681, Entry

Operating Room Nurse

AFSC 46Y4**, Staff
AFSC 46Y3**, Qualified
AFSC 46Y1**, Entry

Advanced Practice Registered Nurse (APRN)

Specialty Shredouts for Clinical Nurse* and Advanced Practice Registered Nurse**

Suffix Portion of AFS to Which Related
A** Women’s Health Care Nurse | Privileged health care provider. Manages health care of female patients from
Practitioner menarche through menopause.

B** Pediatric Nurse Practitioner Privileged health care provider. Manages health care of infants, children, and
adolescents.

C** Acute Care Nurse Practitioner Privileged health care provider. Provides intensive/critical care for patients in
inpatient setting.

D* Staff Development Oversees and coordinates education and training activities.

E* Critical Care Provides complex, intensive nursing care for children and adults

F* Neonatal Intensive Care Provides complex, intensive nursing care of critically ill neonates.

F** Aeromedical Nurse Practitioner Privileged health care provider. Administers the Aerospace Medicine Program;
conducts medical examinations and provides medical care for aircrew, missile
crew, and others who require special standards of medical qualification and
readiness functions. Evaluates living and working environments to detect and
control health hazards and prevent disease and injury within the Air Force
community.

G* Obstetrical Provides prenatal, perinatal, and postpartum nursing care. Manages newborn care
immediately following delivery until discharge.

G** Certified Nurse Midwife Provides prenatal, perinatal, and postpartum nursing care. Manages newborn care
immediately following delivery until discharge.

H** Family Nurse Practitioner Privileged healthcare provider. Manages health care of infants, children,
adolescents and adults.

J Emergency/Trauma Provides emergency/trauma nursing care for infants, children, adolescents and
adults

M** Certified Registered ~ Nurse | Privileged health care provider. Administers anesthetic agents to patients,

Anesthetist performs other specialized nursing duties, and manages anesthesia department.
px* Adult Psychiatric & Mental Health | Privileged MH care provider. Manages acute and chronic MH conditions through
Nurse Practitioner assessment, diagnosing, planning, and prescribing MH intervention within scope
of practice and credentials.
R* Post Anesthesia Care Unit Provides pre-anesthesia and post-anesthesia nursing care to patients who are

undergoing a procedure.
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The Army Nurse Corps uses a similar system of three alpha numerical digits known
as Area of Concentration (AOC) to identify the specialty area of nursing. The first two
numerical digits “66” indicate Army Nurse Corps, the third alpha digit indicates specialty

area. Table 4 lists Army Nurse Corps concentration areas.

Table 4.  Army Nurse Corps Areas of Concentration. Adapted from Army

(2022).

Army Area of Concentration (66X)
66B Army Public Health Nurse
66C Psychiatric/ Behavioral Health Nurse
66E Perioperative Nurse
66F Nurse Anesthetist
66G Obstetric-Gynecologic Nurse
66H Medical Surgical Nurse
66N Operational Nurse (duty AOC only)
66P Family Nurse Practitioner
66R Psychiatric/Behavioral Health Nurse Practitioner
663 Critical Care Nurse
66T Emergency Nurse
66W Certified Nurse Midwife
Notes: 66N, Operational Nurse, is a duty only ANC immaterial AOC; positions may be filled by any
ANC officer possessing the knowledge skills, and behaviors required for the particular 66N position.

In addition to the AOC, the Army uses a Skill Identifier code to indicate additional

education or experience in subspecialty areas. These skill codes are included in Table 5.

Table 5.  Army Nurse Corps Skill Codes. Adapted from Army (2022).

Army Nurse Corps skill codes
7T Clinical Nurse Specialist
8S Health Systems Management Analyst (Nurse Methods Analyst)
8Z Medical Research, Development, Test and Evaluation (Nurse Scientist)
M5 Enroute Critical Care Nurse
M9 Nurse Case Manager
N1 Aviation Medicine Nurse Practitioner
N2 Clinical Informatics Officer
S1 AMEDD Special Operations Officer
Notes: 1 Other skill codes/titles that may be applicable to selected ANC officers are 4T Recruiter; SK
Instructor; 5P Parachutist; 5N Inspector General; and 7Y Combat Development. Also see DA Pam 611—
21.

29

NAVAL POSTGRADUATE SCHOOL | MONTEREY, CALIFORNIA | WWW.NPS.EDU



The Navy Nurse Corps uses a four-digit numerical code (19XX) known as
subspecialty codes. There are other non-clinical specialty codes such as 3150 (education
and training) or 3130 (manpower) that are not listed in Table 6 because it was not used in

the analysis. Table 6 lists the specialty areas used in this analysis.

Table 6.  Navy Nurse Corps Subspecialty Codes. Adapted from My Navy

HR (2023).

Navy Nurse Corps Subspecialty Codes (19XX)
1900* Professional Nursing
1901 Nursing Administration
1903 Nursing Education
1910 Medical/Surgical Nursing
1920 Maternal and Infant Health Nursing
1922 Pediatric Nursing
1930 Psychiatric Nursing
1940 Public Health Nurse
1945 Emergency Trauma Nursing
1950 Perioperative Nursing
1960 Critical Care Nursing
1964 Neonatal Intensive Care Nursing
1972 Certified Registered Nurse Anesthetist
1973 Psychiatric Mental Health Nurse Practitioner
1974 Pediatric Nurse Practitioner
1980 Women’s Health Nurse Practitioner
1981 Nurse Midwife
Notes: * 1900 indicates a billet requirement for a Nurse Corps officer qualified in any of the
disciplines included within the field with the level education, training, or experience as specified by
the suffix.

To further delineate which navy nurses have more years of experience, advanced
education, or board-certification in their specialty area, a suffix is added indicating the

nurse subspecialty proficiency level as described in Table 7.
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Table 7.

(2023).

Navy Nurse Corps Suffix Skill Codes. Source: My Navy HR

sUFFIN Short Title Description Hemirks Hillet UHTicer
Cumle Coale
A NiA
B NiA
. Proven Eequires olficer wilh N code who has had Mo Yes
Dieclorle oniz or more bours post degree. Murse Comps
(0] are reguired bo be cerlifed.
] Declorale Accredited Docloral degree Knowledge obtamed from a docloml degree Yes Yes
prOgrRm. priram
E Bachelor's ar Yes Yes
Haccalaureate
Depree
F WA A MiA
G NiA NIA NA
H NiA NA N'A
| NiA NIA NA
] Fully Tramed Yes Yes
K BC/BE Board Cerlalied 'Boand Yes Yes
Eguivalency cerilzed
L Post-hachelor's | Post-bachelor’s certificate wath Mo Yes
cerbilicate a concenlralzxn in the
subspecially code feld.
L% | Proven posl- Eequires olficer wilh N code and one ar Mo Yes
Master’s more kours post degree.  Nurse Corps (MNC)
degree or reguires cerlification.
cerbilicale
M Post-Master™s Knowledge obtamed from a Post-Masters Mo Yes
degree ar graduate degree or cerhiflicale program
cerbifcate
i) NIA NIA NA
P Master’s Mlaster’s degree in an Oficer can necelve proven-subspecialist Yes Yes
Diegroe approvied Mavy-specilc eredil. Must be Irom an accrediled schoal
subspecially.
(W) Proven MNC Reguires odlcer with PP code and board Yes Yes
Master’s certilication. MEC requires a P code from
Diegroe completon of UITNS at KPS and
subsequent ublalon four.
E Proven I ollicer 15 5 coded before wur, they wall Yes Yes
sigmfcant leave with an B code aller lour completion
EXpETIEnnE { manamiam lour 36 months ).
5 Sagmilicant PFrofessional experence and Olficer musl serve 12 months 1o oblam % Yes Yes
CXpCTIEnoE kmowledge of theomes, code. Mo expenence needed o Gl the
pnnciples, processes m the Eallet.
subspecially eld. Knowledge
obtamed through traning and
QJT
T Oihcer code Used m OlTwer Detmling Data Base (0ALS) Mo Yes
only — Mol lor persoanel while in tmmng
applxable 1o
billes
L NIA NIA N/A NIA NA
W Formal BUMED approved program Yes Yes
preparalion
beyomd basic

Upon carefully crossmatching the available DMHRSI data for Navy nurse SUOCs,
the Navy does not delineate subspecialty suffix codes in DMHRSi. Whereas the Airforce
does indicate by 1, 3, 4, and shredout area codes. I felt it was important to include Navy
subspecialty suffix table to delineate that the Navy does have additional codes in other data

sources if a variable was required to account for education and experience. But for this

analysis, DMHRSI categorizes all SUOC suffixes with an “O,” for example 19810.
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2. RN and APRN Variables

Once I identified how SUOCs were coded in the DMHRSI data, I then carefully

crosschecked each tabulated SUOC to ensure it matched specific service and nurse

specialty areas. I then defined my variables for the analysis using the SUOCs. For the study

I have one population which is nurse corps officers, and of that population two subsets

were generated: RNs and APRNs. RN are defined as all active-duty nurse SUOCs that are

non-APRNs. A variable was generated to indicate RN by service using the following
SUOC:s in Table 8. APRNs were indicated by three categories: NPs, CRNAs, and CNM.
A variable for APRN was generated using the following SUOCs in Table 9.

Table 8.  Registered Nurse Variables (excludes APRN)

Registered Nurse Variables (excludes APRN)

Variable Generated:

Defined by SUOCs:

Air Force Registered Nurse

46A1, 46A3, 46A4, 46F1, 46F3, 46F4, 46N1, 46N1A, 46N1B,
46N1C, 46N1D, 46N1E, 46NIF, 46N1G, 46N1H, 46N1J, 46N3,
46N3A, 46N3B, 46N3C, 46N3D, 46N3E, 46N3F, 46N3G, 46N3H,
46N3J, 46N3R, 46N4, 46N4B, 46N4C, 46N4D, 46N4E, 46N4G,
46N4H, 46N4J, 46P1, 46P1A, 46P3, 46P4, 46S1, 46S3, 4654

Army Registered Nurse 66B, 66C, 66CM9, 66E, 66G, 66G7T, 66H, 66H7T, 66HMS,
66HM9, 66HN2, 66N, 66S, 66T
Navy Registered Nurse 19000, 19010, 19030, 19100, 19200, 19220, 19300, 19400,

19450, 19500, 19600, 19640,

All Active Duty Registered Nurse

46A1, 46A3, 46A4, 46F1, 46F3, 46F4, 46N1, 46N1A, 46N1B,
46N1C, 46N1D, 46N1E, 46NIF, 46N1G, 46N1H, 46N1J, 46N3,
46N3A, 46N3B, 46N3C, 46N3D, 46N3E, 46N3F, 46N3G, 46N3H,
46N3J, 46N3R, 46N4, 46N4B, 46N4C, 46N4D, 46N4E, 46N4G,
46N4H, 46N4J, 46P1, 46P1A, 46P3, 46P4, 46S1, 46S3, 4654, 66B,
66C, 66CM9, 66E, 66G, 66G7T, 66H, 66H7T, 66HMS, 66HMO,
66HN2, 66N, 66S, 66T, 19000, 19010, 19030, 19100, 19200,
19220, 19300, 19400, 19450, 19500, 19600, 19640,
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Table 9.

Advanced Practice Registered Nurse Variables (excludes RN)

Advanced Practice Registered Nurse Variables (excludes RN)

Variable Generated: Defined by SUOCs:
46Y1A, 46Y3A, 46Y4A, 46Y1B, 46Y3B
46Y4B, 46Y1C, 46Y3C, 46Y4C, 46YIF,
Air Force Advance Practice Registered Nurse 46Y3F, 46Y4F, 46Y1H, 46Y3H, 46Y4H
46Y1P, 46Y3P, 46Y4P, 46YIM, 46Y3M,

46Y4M, 46Y1G, 46Y3G, 46Y4G

Army Advance Practice Registered Nurse

66P, 66R, 66PN1, 66RN1, 66F, 66W

Navy Advance Practice Registered Nurse

19730, 19740, 19760, 19800, 19720, 198100

All Active Duty Advanced Practice Registered Nurses

46Y1A, 46Y3A, 46Y4A, 46Y1B, 46Y3B
46Y4B, 46YIC, 46Y3C, 46Y4C, 46YIF,
46Y3F 46YAF, 46Y 1H, 46Y3H, 46YAH 46Y 1P,
46Y3P, 46Y4P, 46YIM, 46Y3M, 46Y4M,
46Y1G, 46Y3G, 46Y4G, 66P, 66R, 66PN,
66RN1, 66F, 66W, 19730, 19740, 19760,
19800, 19720, 198100

NPs are privileged providers and include many specialty areas. In this analysis these

included: Family Practice, Women’s Health, Pediatric, Psychiatric/Behavioral Health,

Acute Care, Aeromedical, and Aviation Medicine. These specialties were grouped to create

once variable for NPs. CRNA and CNM were separately grouped to create a variable for
each. Table 10 describes which SUOCs were used to define NP, CRNA, and CNM.
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Table 10. Nurse Practitioner Variables

Advanced Practice Registered Nurse Variables

Nurse Practitioner (excludes MHNP)

Variable Generated: Defined by SUOCs:
46Y1B,46Y3B 46Y4B,46Y1C,46Y3C,46Y4C,46Y1F,
Air Force Nurse Practitioner 46Y3F 46Y4F, 46Y1H, 46Y3H, 46Y4H 46Y1P, 46Y3P,
46Y4P
Army Nurse Practitioner 66P, 66PN1, 66RN1
Navy Nurse Practitioner 19740, 19760, 19800
46Y1B,46Y3B 46Y4B,46Y1C,46Y3C,46Y4C,46Y1F,
All Active-Duty Nurse Practitioners 46Y3F 46Y4F, 46Y1H, 46Y3H, 46Y4H 46Y1P, 46Y3P,
46Y4P, 66P, 66PN1, 66RN1, 19740, 19760, 19800

If a nurse was a CRNA, a new variable was generated. The CRNA variable was

created using the following SUOCs in Table 11.

Table 11. Certified Registered Nurse Anesthetist Variables

Advanced Practice Registered Nurse Variables

Certified Registered Nurse Anesthetist

Variable Generated: Defined by SUOCs:
Air Force Certified Registered Nurse Anesthetist 46Y1M, 46Y3M, 46Y4M
Army Certified Registered Nurse Anesthetist 66F
Navy Certified Registered Nurse Anesthetist 19720
All Active-Duty Certified Registered Nurse Anesthetist | 46Y1M, 46Y3M, 46Y4M, 66F, 19720

If a nurse was a CNM, a new variable was generated. The CNM variable was

created using the following SUOCs in Table 12.
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Table 12. Certified Nurse Midwife Variables

Advanced Practice Registered Nurse Variables
Certified Nurse Midwife
Variable Generated: Defined by SUOCs:
Air Force Certified Nurse Midwife 46Y1G, 46Y3G, 46Y4G
Army Certified Nurse Midwife 66W
Navy Certified Nurse Midwife 19810
All Active-Duty Certified Nurse Midwives 46Y1G, 46Y3G, 46Y4G, 66W, 19810

If a nurse was a MHNP, a new variable was generated. The MHNP variable was

created using the following SUOCs in Table 13.

Table 13. Mental Health Nurse Practitioner Variables

Advanced Practice Registered Nurse Variables

Mental Health Nurse Practitioner

Variable Generated: Defined by SUOCs:
Air Force Mental Health Nurse Practitioner 46Y1P, 46Y3P, 46Y4P
Army Mental Health Nuse Practitioner 66R
Navy Mental Health Nurse Practitioner 19730
All Active-Duty Mental Health Nurse Practitioners 46Y1P, 46Y3P, 46Y4P, 66R, 19730

3. Time Period and Dependent Variables

The time period variable years of service (YOS) was defined using the quarter year
dates in DEERs. The individual nurses in the dataset for the years 2016 to 2023 were not

from the same cohort meaning they joined at different times. By using the date someone
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was hired on active duty, I was able to calculate the YOS for an individual at different

observation points over the time periods.

The outcome or dependent variable for the regression is a binary variable indicating
attrite. For the analysis, attrite was defined by whether an individual did or did not attrite
during the time period. After defining attrite, time period variables were defined. This was
used to determine the YOS when an individual left the service. There were five variables
generated to represent five time periods. Period 1 was defined as less than three YOS.
Period 2 was defined as greater than or equal to three YOS to less than or equal to six YOS.
Period 3 was defined as greater than six YOS to less than or equal to 12 YOS. Period 4 was
defined as greater than 12 YOS to less than or equal to 20 YOS. Period 5 was defined as
greater than 20 YOS. These time periods were chosen as military nurses can have an initial
obligation on average of three to four years. The initial service obligation time may vary
depending on the source of commissioning, such as ROTC, enlisted to officer program, or
direct accession. Once a nurse fulfills their initial obligation, if they accept a follow-on
tour, those tours may last two to four years. Nurses can also incur additional service
obligations through in-service education programs such as Uniformed Service University
or out-of-service certification or advanced degree programs. This is why the time periods
of YOS at three, six, 12, and 20 were chosen. The final time period over 20 YOS was

chosen to see which specialties retain past retirement eligibility.

C. METHODOLOGY
1. Kaplan-Meier Survival Analysis

For this analysis, I constructed a Kaplan-Meier survival curve that was used to
determine the probability of attriting during different time periods. This was created
using the time period variables YOS on the x-axis and the binary variable attrite on the y-
axis. The analysis only included those that had ever attrited during the timeframe 2016 to
2023, therefore if a nurse never attrited, they were right-censored. This means that if a
nurse stayed in the service across all time periods, those nurses were omitted in the
survival analysis because it is unknown of when they will leave the service. Components

of the Kaplan-Meier survival curve formulas includes: S(#)which is the probability a
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nurse “survives” or does not attrite at the given time, »; which is the number of nurses at
risk for attriting at the given time, and d j which is the number of nurses that “do not

survive” or does attrite at the given time.

S(I)ZH 77

n.—d
Jst n j

There were four Kaplan-Meier Analysis completed. The first Kaplan-Meir analysis
estimated the survival rate of the entire nurse corps population by service. The second
Kaplan-Meier analysis estimated the survival rate of APRNs and RN by service. The third
Kaplan-Meir analysis demonstrated a combined graph that estimated the survival rate of
fixed demographic variables- sex and race. The fourth and final Kaplan-Meier analysis
demonstrated a combined graph that estimated the survival rate of APRN nurse type by
specialty.

2. Linear Probability Model

For the regression analysis, I pursued a model that would best focus on the research
question studying what demographic factors affect attrition among RNs and APRNSs in the
MHS. To answer my research question, I chose a binary outcome variable. The dependent
variable is whether a nurse stays in or leaves the service, or one if they are ever attrite and
zero if they are never attrite. Therefore, I decided to use a liner probability model (LPM).
Since I created the nurse group variables CNM, CRNA, MHNP, NP (excluding MHNP),
and RN out of the primary population of nurses, I used the group RN as the reference group.
For the LPM, I aimed to compare nurse demographic factors by nurse type, age, sex, race,
service, and YOS. By regressing the outcome variable attrite for each time period, while
controlling for demographic variables. I ran this regression for each of the five time periods
to determine if there were any demographic attrition factors among groups of nurses. The

reference categories were RN, male, other race, and CONUS.
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Yit = Po + Piusaf cnm; + fyusaf crna; + Pzusaf mhnp;
+ pyusaf np(excludes mhnp); + fsarmycnm;
+ fearmy crna; + f; army mhnp; + Bgarmy np(excludes mhnp);
+ fynavy cnm; + Bionavy crna; + [;navy mhnp;
+ fionavy np(excludes mhnp); + Pi3female; + Piawhite;
+ fisblack; + Pighispanic; + fi,asian; + Pigdependent;,
+ B1oyosie + P20OCONUS; + Brrage; + e

There were variables that were not included in the datasets that could have made
for a more robust study. First, there was not an indicator for whether someone was prior
enlisted. Due to this, the average YOS of a nurse that was prior enlisted would be averaged
in towards their nurse specialty YOS at attrition. This may inflate the average years of
service. Second, there was not a variable to indicate the source of commission for nurse
corps officers. If this was included, I could have completed additional analysis to determine
attrition rates for source of commissioning by specialty and service. This would be
beneficial for this study to explore what source of commission attracts nurse specialty types
and which commissioning sources have the lowest rate of attrition. There have been prior
studies completed on this that were discussed in the background, but these studies were for
navy nurses only. Third, there was not a variable for marital status. With the variable
dependent quantity in the dataset, this would have included spouses, children, or other
eligible dependents. If there was a marital status, I could have completed additional
analysis to observe trends among single, married, or divorced nurses. Lastly, there was not
an indicator to determine nurse deployments. This would have been extremely beneficial
for this study considering the years from 2016 to 2023 and the changes that the MHS was
undertaking. This includes realignment and oversight of MTFs under DHA, active-duty
medical billet force reduction, a drawdown and eventual withdrawal of troops from the war
in Afghanistan, and the Covid-19 pandemic which led to active-duty medical staff
deploying around the U.S. to support state and local hospital and skilled nursing facilities.
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IV. RESULTS

This chapter summarizes the results of the analysis. The first section describes
summary statistics of the active duty Nurse Corps. The second section explains the results
of the Kaplan-Meier survival estimates. The third section provides the results of a
multivariate regression analysis of the correlates of attrition at various points in Nurses

carcers.

A. DESCRIPTIVE STATISTICS
1. RN Compared to APRN by Service

This analysis was organized by grouping the study population — active-duty nurses
— into two categories of nurses, RNs and APRNs. Furthermore, ARPNs were
subcategorized by specialties. Two tables with summary statistics were created to provide
a comprehensive overview of the active-duty nurse population. The first table summarizes

RNs and APRNSs. The second table describes specialties among APRNs.

The first descriptive statistics table for the active-duty Nurse Corps groups the
population by service and RN/APRN. Table 14 depicts the summary statistics of RNs and
APRNS. Additional variables in this table include sex, race, age, years of service,
dependent quantity, and duty station. This table establishes the composition of each of the
Services RNs and APRNSs by displaying a comparison of nurse types, demographic, and

service-related factors.
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Table 14.

Registered Nurse by Service, January 2016 to March 2023

Summary Statistics of Registered Nurse and Advanced Practice

January 1, 2016 to Registered Nurse Advanced Practice Registered Nurse
March 31, 2023 Air Force Army Navy Air Force Army Navy
n (Y%ofn| n |%ofn| n |%ofn] n [%ofn| n [(%ofn| n |%ofn
4238 | 28% | 4726 | 31% | 3778 | 25% | 791 | 5% | 1085 | 7% 607 4%
Total: n=15225 100% Cumulative n=12742  83.69% Cumulative n=2483 16.31%
Variables n |%ofn| n |%ofn| n |%ofn n |[%ofn| n |%ofn| n |%ofn
Age
24 years of age and under 113 3% | 334 | 7% 138 | 4% 0 0% 0 0% 0 0%
25-29 years of age 659 | 16% | 1203 | 25% | 714 | 19% 34 4% 30 3% 3 1%
30-34 years of age 791 | 19% [ 740 | 16% | 712 | 19% | 124 | 16% | 136 | 13% 60 10%
35-39 years of age 727 | 17% | 635 13% | 646 | 17% | 161 | 20% | 286 | 26% | 107 | 18%
40-44 vears of age 718 | 17% | 610 | 13% | 638 | 17% | 181 | 23% | 238 | 22% | 153 | 25%
45-49 years of age 525 2% | 502 11% | 477 | 13% | 147 | 19% | 173 16% | 149 | 25%
50-54 years of age 415 | 10% | 402 9% 308 8% 91 12% | 137 | 13% 99 16%
55-59 years of age 220 5% 212 4% 117 3% 41 5% 62 6% 24 4%
60 years of age and over 70 2% 88 2% 28 1% 12 2% 23 2% 10 2%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
Sex
Female 3005 | 71% | 3111 | 66% | 2536 | 67% | 539 | 68% | 574 | 53% | 323 | 53%
Male 1233 | 29% | 1615 | 34% | 1242 | 33% | 252 | 32% | 511 | 47% | 284 | 47%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
Race
Asian 410 | 10% | 435 9% 422 | 11% 50 6% 81 7% 57 9%
Black 625 | 15% | 766 | 16% | 390 | 10% | 103 13% | 153 | 14% 69 11%
Hispanic 404 | 10% | 357 8% 395 10% 55 7% 52 5% 48 8%
Other 189 4% 178 4% 427 | 11% 19 2% 55 5% 50 8%
White 2610 | 62% | 2990 | 63% | 2144 | 57% | 564 | 71% | 744 | 69% | 383 | 63%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
Years of Service
Less than 3 years of service | 405 | 10% | 601 13% | 355 9% 47 6% 69 6% 7 1%
3 1o 6 years of service 951 | 22% | 1105 | 23% | 946 | 25% | 154 | 19% | 116 | 11% 2 3%
7 t0 12 years of service 969 | 23% | 1028 | 22% 751 | 20% | 165 | 21% | 226 | 21% | 120 | 20%
13 to 20 vears of service 951 [ 22% | 959 | 20% | 827 | 22% | 220 [ 28% | 340 | 31% | 219 | 36%
21 to 26 vears of service 559 | 13% | 555 | 12% | 510 | 14% | 140 | 18% | 188 | 17% | 129 | 21%
27 to 36 vears of service 403 | 10% | 478 | 10% | 389 | 10% 65 8% 146 | 13% | 111 18%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
Dependent Quantity
No Dependent 1431 | 34% | 1830 | 39% | 1318 | 35% | 156 | 20% | 198 | 18% | 125 | 21%
1 Dependent 908 | 21% | 957 | 20% | 739 | 20% | 146 | 18% | 211 19% 94 15%
2 Dependents 664 | 16% | 715 | 15% | 583 15% | 145 | 18% | 208 | 19% | 101 17%
3 Dependents 706 | 17% | 690 | 15% | 677 | 18% | 175 | 22% | 249 | 23% | 171 | 28%
4 Dependents 345 8% 347 7% 324 9% 106 | 13% | 128 | 12% 87 14%
5 or more Dependents 184 4% 187 4% 137 4% 63 8% 91 8% 2 5%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
Duty Station
CONUS 3764 | 89% | 3195 | 68% | 3504 | 93% | 727 | 92% | 716 | 66% | 557 | 92%
OCONUS 474 | 11% | 1531 | 32% | 274 7% 64 8% 369 | 34% 50 8%
Total 4238 | 100% | 4726 | 100% | 3778 | 100% | 791 | 100% | 1085 | 100% | 607 | 100%
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The Nurse Corps is primarily made up of RNs at 83.69% compared to APRNSs at
16.31%. The civilian nurse workforce resembles this ratio with 91.4% of nurses being RNs
and 8.6% of nurses being APRNs (Auerbach et al., 2024). The military nurse corps has

about 8% more APRNSs than the civilian nurses corps.

About 49% of the civilian nurse work force is under 40 years of age, while 51% of
nurses are 40 years of age and over (Auerbach et al., 2024). In comparison, 55% of active-
duty nurses in the dataset were under 40 years of age and 45% were 40 years of age and
over. About 53% of RNs in the Air Force and Navy are 30 to 44 years of age, compared to
the Army which has a younger population with about 48% of RNs that are 34 years of age
and under. Across all three branches, APRNs 35 to 49 years of age make up about 62 to
67% of APRNs in the Nurse Corps. This increase in age between the groups could be
explained as APRNs have additional years of formal education compared to RNs.

Therefore, APRNs are more likely to be older than RNs at any given point in their career.

Among APRNS, there is nearly a proportionate ratio of male to female at about 47
to 53% among Army and Navy. However, female Air Force APRNs were the majority at
68% which was like the ratio of all RNs. Female RNs across all three service were the
majority at about 66 to 71%. The sex differences in military nurses are unique when
comparing two groups: civilian nurses and all active-duty military service members.
Female civilian nurses make up 86.8% of the civilian nurse workforce (Auerbach et al.,
2024). However, female service members make up 17.5% of the active-duty armed forces
(Defense.gov, 2023a). The active-duty nurse corps closely resembles the civilian nurse sex
ratio. Females represent the majority of civilian and military nurses, with males being a

minority.

When considering race across all three services, White nurses were the majority
making up 57 to 62% of RNs and 63 to 71% of APRNs. For minority nurses, Black Army
RN had the greatest representation at 16.21%. “Other” race APRNs in the Air Force had

the lowest representation at 2.40%.

The active-duty nurse corps has more than 22% of nurses that are retirement

eligible, meaning they are over 21 YOS. Across all three services, RNs over 21 YOS range
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from 22 to 23 %. Across all three services, APRNs over 21 YOS range from 26 to 40%.
Nearly 40% of Navy APRNs are over 21 YOS. APRNSs by ratio have more YOS than RNs.
This could be explained as APRNs have more years of education, possibly attaining
advanced degrees while in the service though programs though Uniformed Sciences
University. These programs incur service obligations which would retain a nurse in the
service longer. Across all three services, Navy APRNS have the largest group 36.08% at
13 to 20 YOS, and conversely the smallest group under 3 YOS at 1.15%. Across all three
services, RNs between three to six YOS make up about 22 to 25% of the RN population.

When analyzing the quantity of dependents across all three services, having no
dependent made up the majority of active-duty RN, at 34- 39% across services. While the
data did not have an indicator for being married or not, a spouse may be included as a
dependent number in this data set. When comparing civilian nurses, about 60.2% were
married and 39.8% were nonmarried (Auerbach et al. 2024). If we compare the percent of
unmarried civilian nurses to the “no dependents” military RNs, the ratio is similar. For
active duty APRNSs, that range of zero to three dependents was nearly proportionate, with

less than 21% of APRNs having four or more dependents.

The geographical variable indicated whether a military nurse was CONUS, which
was defined as states in continental U.S., versus OCONUS, which was defined as states or
duty stations outside of the continental U.S. The Navy and Air Force Nurse Corps had
similar representation of nurses CONUS to OCONUS, with about 89 to 93% of all nurses
being stationed CONUS. The Army Nurse Corps has a significantly larger percentage of
nurses stationed OCONUS at nearly 33%, compared to CONUS at about 67%. This could
be due to the number of miliary medical members stationed at Landstuhl Regional Medical
Center in Kaiserslautern, Germany which is the largest OCONUS military hospital
(Landstuhl.tricare.mil, 2023).

2. Tri-Service Active-Duty Nurse Corps

Appendix A describes the summary of the Nurse Corps by service and nurse type,
rather than by the groups APRN/RN. For this descriptive summary table, the additional
variable nurse type includes CNM, CRNA, MHNP, and NP (excluding MHNP). This
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provides a more in-depth composition of how many types of nurses are in each nurse corps

compared to the first table that groups the nurses in two categories, APRN/RN.

The Army is the largest nurse corps making up 38.17% of active-duty nurses,
followed by the Air Force at 33.03%, and the Navy at 28.80%. In Appendix A, the APRN
population provides an in-depth breakdown by specialty. If this analysis included all
specialties of nurses, there may be similar patterns with other nurse specialties. However,
in this analysis specialties were defined by using SUOCs across all services that equated
to CNM, CRNA, NP. NPs were then sub grouped into two groups: MHNP and all NPs
excluding MHNPs. CNMs have the least number of nurses, making up less than 0.5% of
each of the nurse corps. MHNPs follow closely behind at less than 1% across each service.
Army CRNAs are almost doubled with 3.44% compared to the Navy and Air Force CRNAs
at 1.42 to 1.83%. Army MHNPs made up 0.79% of its nurse corps, compared to Air Force
and Navy MHNPs who make up about 0.50% of each nurse corps. The Navy has the
smallest percentage of other NPs at 1.33% compared to about 3% for the Air Force and
Army. This could again be explained by using the SUOCs or SSC for the NP in the Navy
were for Pediatric and Women’s Health only, where if the data set had suffix codes for

Navy Nurses, there may have been more NPs identified (such as Family Practice, etc.).

The Army has the youngest nurse corps with 27% of nurses being under 29 years
of age. The Air Force has this largest sex gap with 29.53% being male, compared to the
Army and Navy with about 35 to 36% of nurses being male. Across all threes services,
White nurses make up the majority with a range of 58—64% of the population, followed by
Black nurses with a range of 10—16%, and Hispanic nurses with a range of 7-10%. Nurses
in the Other race category make up about 4% of the Air Force and Army nurse corps, but
this number is over double for the Navy at 10.88%. Across all three services, the average
YOS categories was similar. In the YOS groups, nurses in all services averaged about 30
to 33% in six YOS or less, 44 to 47% in seven to 20 YOS, and 23 to 26% in 21 to 36 YOS.
The large proportion of nurses over 21 YOS could be beneficial for the services in terms
of leadership and mentorship potential but could be problematic due to the U.S. nurse
workforce as a whole aging with the average age of an U.S. nurse nearing 50 years of age.
Across all services, nurses 50 years of age and older range from 13—17%. This may be a
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biased comparison to the U.S. nurse workforce due to age restrictions to join and serve on

active duty.

B. KAPLAN-MEIER SURVIVAL ANALYSIS

From January 1, 2016 to March 31, 2023, 46.69% or 7,108 active duty nurses
attrited with 53.31%, or 8,117, staying in. The Kaplan-Meier survival analyses were used
to determine attrition factors of active-duty nurses by measuring the survivability of
differing variables over defined time periods. There were five periods selected to compute
the survival rate. Period 1 was defined by less than three YOS. Period 2 was defined as
greater than or equal to three YOS to equal to six YOS. Period 3 was defined by greater
than six YOS to equal to 12 YOS. Period 4 was defined as greater than 12 years YOS to
equal to 20 YOS. Period 5 was defined as greater than 20 YOS. Table 16 provides a
summary of the percentage and demographics of each Nurse Corps that attrited in each
defined period. Four survival curve analyses were completed to better understand trends
affecting military nurse attrition. The first Kaplan-Meier analysis estimated the survival
rate of the entire nurse corps population by service. The second Kaplan-Meir analysis
estimated the survival rate of APRNs and RNs by service. The third Kaplan-Meier analysis
demonstrated a combined graph that estimated the survival rate of fixed demographic
variables- sex and race. The fourth and final Kaplan-Meir analysis demonstrated a

combined graph that estimated the survival rate of APRN nurse type by specialty.
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Table 15.

Nurse Attrition by Period, January 2016 to March 2023

January 2016 to March 2023 Nurse Attrition by Period
, Period 2 Period 3 Period 4 .

Attrite Periods by Years of Service Period1 | _ 3to 6= | > 6 to 12<= | >12 to 20<= Period § Total Attrite
(YOS) “ivos YOS YOS yos | 20YOs
Total Unique Nurses: n=15225 n=205 n=1653 n=1497 n=1105 n=2648 n=7108
Variables n n n n " "

Service
Air Force Nurse Corps 60 562 427 322 846 2217
Army Nurse Corps 81 647 640 445 1043 2856
Navy Nurse Corps 64 444 430 338 759 2035

Total by Service: 205 1653 1497 1105 2648 7108
Nurse Type by Service
Registerd Nurse

Air Force RN 53 452 377 248 687 1817
Army RN 72 607 571 350 796 2396
Navy BN 62 436 303 262 584 1737
Advanced Practice Registered Nurse
Air Force CNM 0 8 6 3 4 21
Air Force CRNA 2 26 6 24 57 115
Air Force MHNP 2 20 0 7 9 38
Air Force NP (excludes MHNP) 3 56 38 40 89 226
Army CNM 1 2 9 16 37
Army CRNA 0 12 43 51 103 209
Army MHNP 3 6 11 11 21 52
Army NP, (excludes MHNP) 5 13 13 24 107 162
Navy CNM 1 0 1 7 13 22
Navy CRNA 0 2 30 31 70 133
Navy MENP 1 0 2 12 25 40
Navy NP (excludes MHNP) 0 6 4 26 67 103

Total by Nurse Type: 205 1653 1497 1105 2648 7108

1. Kaplan-Meier Survival Curves for all Nurse Corps by Service

The x-axis of the Kaplan-Meier survival curve is the probability a nurse stays in or

“survives” during a defined time period on a scale of 0.0 to 1.0. The y-axis of the Kaplan-

Meier survival curve is the time variable and for this analysis the time is from zero to 36

YOS. It is important to note that YOS is the total time an individual served on active duty

not just time served as a nurse. This analysis may include nurses that were prior enlisted or

from other officer corps. Prior studies have shown prior enlisted nurses retain longer.

Having an indicator variable in the data to measure if prior enlisted, it would have been of
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interest to measure prior enlisted nurse attrition trends. The time periods are indicated by
the vertical lines at three, six, 12, and 20 years. The results of the analysis are concluded
by the number of nurses that have “survived” at defined time periods. There is a title for

each of the survival curves that defines the variable of interest in the survival estimate.

The first survival curve in Figure 7 shows the overall probability a nurse stays in or
“survives” conditional on the branch of service. This survival curve includes all groups of
nurses and specialty types. In Period 2, Air Force nurses have a higher rate of attrition, but
then this changes at the beginning of Period 3 with Army having the highest rate of attrition.
This trend continues for Periods 3, 4, and 5, with the Air Force and Navy having an equal
rate of attrition, and the Army having a higher rate of attrition. The key findings of this
analysis are that across all three nurse corps, there is an 84% chance of staying to 7 YOS.
65% of Air Force and Navy nurses are predicted to stay to 20 YOS, and 60% of Army
nurses are likely to stay to 20 YOS.

All Nurse Corps
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Air Force Nurse Corp ——— Army Nurse Corps
Navy Nurse Corps
Figure 7. Kaplan-Meier Survival Curve for All
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2. Kaplan-Meier Survival Curves for APRN and RN by Service

The second analysis in Figure 8 compares the survivability of two groups, APRNs
and RNs, by service. Upon analyzing the group APRN, 82% of Navy APRNs had the
greatest likeliness to survive to 20 YOS, followed by Army APRNs at about 76%, and Air
Force APRNs at about 65%. Upon evaluating the group RNs, Air Force RNs were the most
likely to survive to 20 YOS with a survivability chance of 65%, followed by Navy RNs at
62%, and Army RNs at 56%. When comparing both groups, a key finding from this
analysis is a Navy APRN is 82% most likely to survive to 20 YOS, and an Army RN is the
least likely to survive with an estimated 56% chance that an individual nurse stays in to 20

YOS.
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3. Kaplan-Meier Survival Curves by Sex and Race

The second survival curve analysis in Figure 9 assesses survivability trends of all
active-duty nurses by sex and race. Males and females have nearly the same rate of attrition
during Period 1. By the end of Period 2, there is a notable increase in the probability of
females leaving the service with nearly 82% staying in compared to males with nearly 92%
staying in. This widening parallel trend continues in Periods 3, and by Period 5, there is a
60% probability of a female nurse staying to 20 YOS. When analyzing race across all time
periods, being Black was associated with the highest probability of surviving, compared to
“Other” race, which had the lowest probability of surviving. The result of this analysis is
nurses that are black and male have a lower rate of attrition, and nurses that are female and

other race have a higher rate of attrition.
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Figure 9. Kaplan-Meier Survival Curves for All Active Duty Nurses
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4. Kaplan-Meier Survival Curves for APRNs by Specialty

The fourth and final survival curve analysis in Figure 10 compares survivability of
APRN:S by specialty areas. The most divergent survival curves are for the groups CNM and
MHNP. Air Force CNMs had the highest probability of attrition across all nurse types in
this analysis, with just over 50% chance of staying to 20 YOS. This contrasted with Navy
CNMs who had a 90% chance of staying to 20 YOS. A similar trend was noted between
MHNP, with Air Force MHNP having the highest rate of attrition with about 60% staying
to 20 YOS. In comparison, Navy MHNP that had the lowest rate of attrition with about
88% staying to 20 YOS. There was a notable near 20% drop in Air Force and Army
MHNPs during Period 2. For the group NPs excluding MHNP, Army and Navy had similar
attrition trends across all 5 Periods with about 83% staying to 20 YOS. This contrasted
with Air Force NPs excluding MHNP, who had a 64% chance of staying to 20 YOS.
CRNAs across all three services, had a steady rate of attrition with a range of 72—78%
staying to 20 YOS. Air Force CRNAs exhibited a similar pattern as Air Force NPs, with a
significant reduction of nurses attriting over Period 2. The key findings of this analysis are
CRNAs across all three services are equally likely to retain to 20 YOS. Air force CNMs
had the highest attrition rate at 20 YOS across all groups in the Nurse Corps. However,
Navy CNM and MHNP had the lowest attrition rate across all groups in the Nurse Corps
with about 90% staying to 20 YOS.
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Registered Nurse by Specialty

C. MULTIVARIATE REGRESSION ANALYSIS

To understand the factors that may have led to nurses attriting at varying decision
points defined by the five periods, five LPM regression models were completed. The five
time periods were the same as defined in the Kaplan-Meier survival estimates. The results
from the LPM support the findings from the survival analysis. The condensed regression
results with the key variables are in Table 16, and the complete regression results with all
variables are in Appendix B. Each column has a title for the defined period. Periods 1, 2,
3, and 4 are nurses that are not retirement eligible, where Period 5 is retirement eligibility.
Period 5 was of interest to see if there are trends in military nurses that stay in the service
past retirement eligibility. The reference categories were RN, male, “Other” race, and

CONUS.
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Table 16. Regression Analysis of Active-Duty Nurse Attritions by Period

Period 1 Period 2 Period 3 Period 4 Period 5
v >=3t06<= >6told<= >12t020<=

<3 YOS YOS YOS YOS =20 YOS
Air Force Certified -0.049%** 0.003 0.090%* -0.051%  -0.223%%*
Nurse Midwife (0.003) (0.036) (0.040) (0.021) (0.046)
Air Force Certified 0.013 0.076%%  -0.154%%* -0.012 0.021
Registered Nurse Anesthetist (0.013) (0.023) (0.007) (0.011) (0.017)
Air Force Mental Health 0.027  0.136%%*  -0.204%%* 0.026  -0.237%%*
Nurse Practitioner (0.015) (0.035) (0.006) (0.023) (0.032)
Air Force Nurse Practitioner -0.0227%%* -0.027%  -0.096%%* -0.01 0.035%%*
(excludes MHNP) (0.006) (0.012) (0.007) (0.008) (0.013)
Army Certified 0.046  0.339%%% (0, 160%*** 0.02 0.024
Nurse Midwite (0.027) (0.058) (0.013) (0.016) (0.031)
Army Certified Registered -0.035%*% - ]153%*EF  -0.062%** 0.021%* 0.004
Nurse Anesthetist (0.002) (0.007) (0.007) (0.008) (0.012)
Army Mental Health 0.1627%%%* -0.024  -0.070%**  -0.089%** -0.056%
Nurse Practitioner (0.037) (0.027) (0.012) (0.011) (0.025)
Army Nurse Practitioner 0.012 -0.051%%  -0.131%**  -0.063%** -0.005
(excludes MHNP) (0.011) (0.015) (0.006) (0.007) (0.011)
Navy Certified 0.172%  -0.181%%%  -0.161%** -0.006  -0.119%**
Nurse Midwite (0.082) (0.028) (0.010) (0.017) (0.028)
Navy Certified -0.034%%*F Q. 210%* -0.020*%  0.068*** -0.014
Nurse Anesthetist (0.002) (0.007) (0.010) (0.011) (0.013)
Navy Mental Health 0.182%  -0.245%%*% -0 132%%F  0.106%**  0.260%**
Nurse Practitioner (0.075) (0.015) (0.015) (0.017) (0.018)
Navy Nurse Practitioner -0.050%** -0.075%  -0.092%**  (.038*** 0.028*
(excludes MHNP) (0.003) (0.032) (0.010) (0.010) (0.014)

-0.044%%% () 833%¥*k () 559%** 0.050%*  -0.570%**

Constant _

(0.008) (0.018) (0.014) (0.015) (0.024)
Observations 40091 36728 58116 62084 49673
R2 0.017 0.093 0.079 0.04 0.067
Mean 0.034 0.247 0.189 0.174 0.561

Standard errors in parentheses

*p<0.05, **p<0.01,**p <0001

Note: Due to the size, this regression was condensed. The complete regression including variables, Female,
Black, White, Hispanic, Asian, Dependent Quantity, Years of Service, OCONUS, and Age are located in
Appendix B.
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I defined Period 1 to be set to less than three years of service to see what factors
may lead to a nurse not fulfilling their initial service obligation. In Period 1, 205 nurses left
the service, with 187 of these being RNs. While APRNs make up about 16% of the nurses
in the data set, APRN specialties that had the highest percentage point increase making
them more likely to attrite included: Navy CNM at 17.2 percentage points, Navy MHNP
at 18.2 percentage points, and Army MHNP at 16.2 percentage points. This may be
explained due to the small population of APRNs with 1 Navy MHNP, 1 Navy CNM, and
1 Army CNM attriting during Period 1. Females are 1.3 percentage points more likely to
attrite than males. The pattern for female attrition continues in Periods 1, 2, and 3, this
could be due to family planning. Where in Period 4, females are 2.7 percentage points less

likely to attrite than males.

In Period 2, 1,653 nurses left the service, with 1,495 of these being RNs. Period 2
had the greatest number of nurses leaving the service, second to nurses in Period 5 that
were retirement eligible. Of the 7,108 nurses that left the service during the time frame,
23% of those left in Period 2. Air Force MHNPs had a 13.1 percentage point increase of
attriting. Of the 38 Air Force MHNPs that left over all time periods, 20 left in Period 2.
This decrease in the probability of an Air Force MHNP staying in was evidenced on the
survival analysis. APRN specialties that were less likely to attrite compared to RNs
included: Navy CNM at 18.1 percentage point, Navy CRNA at 21 percentage points, and
Navy MHNP at 24.5 percentage points. This significant increase in Navy APRNs staying
in the service, was evident in the Kaplan-Meier survival estimates too. Army CNM has a
33.9 percentage point increase in leaving the service. The increase in likeness that an Army
CNM leaves the service was seen not only in the survival estimates, but in the descriptive

statistics. One Army CNM attrited in Period 1, compared to nine in Period 2.

In Period 3, 1,497 nurses left the service, with 1,341 of these being RNs. The only
group of APRNSs that had a higher chance of attriting compared to RNs were Air Force
CNMs at 9 percentage points. Females were 9.5 percentage points more likely than males

to attrite. Minimal changes noted for age, YOS, dependent quantity, and duty station.

In Period 4, 1,104 nurses left the service with 860 of these being RNs. Navy MHNP

had a 10.6 percentage point increase in attriting. This trend was also seen in the descriptive
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statistics with 12 out of a total of 40 Navy MHNP attriting. One finding to note, was that
females were less likely to attrite at 2.7 percentage point than males. Across all five periods,
this was the only period females were less likely to attrite than male. Another interesting
finding in this period, was that all races were more likely to attrite than “Other” race.

Dependent quantity, duty station, age, and YOS had minimal changes.

Period 5 nurses were unique in that nurses in this period were retirement eligible.
A total of 2,648 nurses attrited during this period, or 37% of nurses that left the service
during this timeframe left in Period 5. Some interesting findings were for Air Force
APRNES, specifically CNMs and MHNPs who had higher likeliness of attriting in Period 2,
3, and 4, but a lower level of attriting in Period 5. Airforce CNMs at 22.3 percentage points
and MHNPs at 23.7 percentage points less likely to attrite than RNs. However, Navy
MHNPs were 26 percentage points more likely to attrite than RNs. Being White increased
the likeliness of attriting by 11.7 percentage points. YOS was statistically significant with

each additional YOS, a nurse was 1.1 pp more likely to attrite.

D. ACTIVE-DUTY NURSE WORKFORCE PERCENTAGE CHANGE

The data set timeframe from 2016 to 2023 reflects unique periods of change that
the MHS was undergoing. This includes realignment and oversight of MTFs under DHA,
active-duty medical billet force reduction, a drawdown and eventual withdrawal of troops
from the war in Afghanistan, and the Covid-19 pandemic which led to active duty medical
staff deploying to support state and local hospitals and skilled nursing facilities. To
conclude with a final table in Appendix C, I analyzed the percentage change in the
composition of the active-duty workforce from 2016 to 2023. To achieve this, I identified
all nurses in the first quarter of 2016 to all nurses in the first quarter of 2023. The active-
duty Nurse Corps decreased in size by 718 nurses. The most significant percentage change
was the decrease of APRNS. There was a reduction of CNMs by 33%, MHNPs by 27%,
CRNAs by 23%, and NPs (excluding MHNP) by 27%. However, the population of RNs
slightly decreased at 4.08% of the RN workforce. The percentage change of nurses over 60

increased by 13%, and the percentage change of nurses under 29 years decreased by 43%.
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E. KEY FINDINGS

Of the 7,108 nurses that left during the timeframe January 2016 to March 2023,
23% of those nurses left in Period 2. Period 2 had the highest number of nurses leaving the
service, only second to Period 5 nurses that were retirement eligible. In Period 5, 37% of
nurses that attrited, left upon retiring. Across all three services, a nurse corps officer is 84%
likely to stay in to seven years of service. If a nurse joins the Navy or Air Force, that nurse
has a 65% probability of staying in the service for 20 years. If a nurse joins the Army Nurse
Corps, that nurse has a 60% chance of staying in 20 years of service. Navy APRNs have
an 82% probability of staying to 20 years of service, followed by Army APRNs at 76%,
and Air Force APRNs at 65%. Over 45% of the active-duty nurses are 40 years of age and
over. More than 22% of the active-duty nurses are retirement eligible, meaning they are
over 21 years of service. Across all services, nurses 50 years of age and older range from
13—-17%. These trends suggest that the military nurse demographics closely resemble the

civilian nurse demographics with an aging nurse workforce nearing retirement.

F. LIMITATIONS

Limitations of this analysis included lack of studies on the military nurse population
and lack of variables. When completing the literature review, there have been numerous
studies on the civilian nurse population, with very few on active-duty nurses. The studies
identified on active-duty nurses, may have included one service only. Of the studies
discussed in this paper, only one included all three services. Variables that were not in the
data sets included marital status, previous deployments, prior enlisted, and source of
commissioning. If there was a marital status indicator, the analysis could observe trends
among single, married, or divorced nurses. Source of commissioning, by specialty and
service, would have been beneficial for this study to explore what source of commission
attracts nurse specialty types and how commissioning source effects attrition. The final
limitation was the DMHRSI data for Navy Nurses had the SUOC code as their subspecialty,
but not skill suffix code or AQD. If this study had these additional variables, this may have

improved the robustness of this analysis.
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V. CONCLUSION AND RECOMMENDATIONS

The aim of this thesis was to analyze the active-duty nurse workforce trends and
attrition factors. The MHS will need to carefully consider the geographic supply and
demand of nurses coupled with the shifting age-related demographics, and how this may
impact active-duty nurse recruitment and retention. Based on current supply and demand
projections, there could be years when the military nurse corps does not recruit enough
nurses so retaining nurses longer will be key. The U.S. demand for nurses is increasing and
the civilian nurse sector is progressively competing with benefits offered by the military.
The military may be losing its competitive advantage for non-monetary and monetary
benefits. This is due to civilian hospitals offering competitive bonuses, educational

benefits, paid time off, and overtime pay.

A. RECOMMENDATIONS

After gaining valuable key insights into attrition factors of the active-duty nurse
corps, I have several non-monetary and monetary recommendations. Nonmonetary
recommendations are based on studies that found leadership and management to be the top
indicator of whether a MHS nurse intends to leave, followed by staffing, then career
opportunities (Miller et al., 2024). Nurses may stay in the service longer if they feel their
nurse manager is an effective leader. The American Nurses Association suggest that a good
nurse leader has “practical communication skills, strong leadership abilities, and a
commitment to supporting and developing your nursing staff” (American Nurses
Association, 2023). This analysis found that nurses are most likely to attrite between three
to six years of service. This could be due to numerous voluntary or involuntary reasons,
but nurses in this period likely have only completed one or two tours. These nurses are
more likely to be junior in rank. Nurses that attrite during this period may have a bad “taste”
for military service due to their direct leadership. Without surveying individual nurses that
have left the service, the exact individual reason is unknown, but studies suggest the
primary reason is due to inadequate leadership and management. To encourage nurses to

stay in the service, having exceptionally qualified active-duty nurse managers is key.
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If nurses stay in the service, this addresses the second reason for leaving which is
staffing. Additionally, nurses in this period of three to six years of service may be ideal
candidates for in-service programs such as Uniformed Services University that offer
advanced nursing education. Nurse corps leaders must mentor those that are interested in
pursuing advanced nursing degrees encouraging qualified nurses to apply. This may
address the third most common reason a nurse leaves the service, which is career
opportunities. The DoD may consider bringing more awareness to programs such as Retire
and Retain to encourage more senior nurses to stay in. Senior nurses could be the key to
providing leadership and mentorship that more junior nurses seek. The Nurse Corps must
strive to address the needs of nurses under six years of service, increasing their likeness of
staying in. These nurses are the future of the Nurse Corps. With military nurse leaders that
prioritize the professional development of junior nurses, this will ensure a steady state of

the active-duty Nurse Corps.

Monetary recommendations are based on an expected growth of APRN occupations
by nearly 40% over the next decade (AACN, 2024). If the services increase active-duty
APRNSs billets, this may provide a twofold solution addressing the DoD nurse and
physician shortages. The DoD may consider the costs and benefits of different APRN to
physician ratios to financially plan for provider shortages especially in clinical areas such
as Family Medicine and Primary Care. The Air Force may consider evaluating APRN
wages, specialty pays, commissioning sources, and in-service advanced education
programs compared to the other services to increase retention. Especially Air Force CNM

and MHNP, compared to all other APRNSs, had the highest probability of attriting.

B. SUGGESTIONS FOR AREAS OF FUTURE RESEARCH

Within the DoD, there are more than 20 nursing specialties. This thesis looked at a
select group of nurse specialties. One recommendation is to complete further studies on all
specialties to get a complete understanding of nurse attrition factors. In addition, having
variables such as prior enlisted and nurse source of commissioning may have made for a

more robust study.
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Currently the military is on a base pay system, the DoD may consider a geographic
pay-based system for specialties like providers and nurses beyond the cost of living
adjustment in current system. As the demand for healthcare professionals increases, some
geographic areas will have a surplus and others a shortage of nurses and physicians.
Military healthcare markets that are in direct competition with civilian healthcare markets
may create local market competition. If the DoD was using a geographic pay scale, this

may allow the military to maintain its competitive edge regarding salary and benefits.

For decades, the U.S. nurse labor force has faced challenges due to nurse supply
and demand issues. The reasons for these cyclic events are complex, demand-driven, and
ever-changing. By addressing military nurse attrition factors, while strategizing for
evolving changes in the nurse workforce, this will ensure a medically ready active-duty

nurse force that is prepared to care for our nation’s warfighters and their families.
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APPENDIX A. SUMMARY STATISTICS OF THE NURSE CORPS

January 1, 2016 to March 31, 2023

Active Duty Nurse Corps

Air Force

Army

Navy

n=15029] 33%

n=5811] 38%

n=4385] 29%

Total Unique Nurses : 15225

Cumulative: n=15225 100%

Variables n % of m n % of n n % of n
Nurse Tvpe
Registered Nurse
Registered Nurse 4238 28% 4726 31% 3778 25%
Advanced Practice Registered Nurse
Certified Nurse Midwife 40 0% 65 0% 51 0%
Certified Registered Nurse Anesthetist 216 1% 523 3% 278 2%
Nurse Practitioner (Excludes MHNP) 458 3% 377 2% 202 1%
Mental Health Nurse Practitioner 77 1% 120 1% 76 0%
Cumulative Nurse Corps Total 5029 33% 5811 38% 4385 29%,
Age
24 years of age and under 113 2% 334 6% 138 3%
25-29 years of age 693 14% 1233 21% 719 16%
30-34 years of age 915 18% 876 15% 772 18%
35-39 years of age 888 18% 921 16% 753 17%
40-44 years of age 899 18% 848 15% 791 18%
45-49 years of age 672 13% 675 12% 626 14%
50-54 years of age 506 10% 539 9% 407 9%
55-59 years of age 261 5% 274 5% 141 3%
60 years of age and over 82 2% 111 2% 3 1%
Total by Service 5029 100% 5811 100% 4385 100%
Sex
Female 3544 70% 3685 63% 2859 65%
Male 1485 30% 2126 37% 1526 35%
Total by Service 5029 100% 5811 100% 4385 100%
Race
Asian 460 9% 516 9% 479 11%
Black 728 14% 919 16% 459 10%
Hispanic 459 9% 409 7% 443 10%
Other 208 4% 33 4% 477 11%
White 3174 63% 3734 64% 2527 58%
Total by Service 5029 100% 5811 100% 4385 100%
Years of Service
Less than 3 years of service 452 9% 670 12% 362 8%
3 to 6 years of service 1105 22% 1221 21% 967 22%
7 to 12 years of service 1134 23% 1254 22% 871 20%
13 to 20 years of service 1171 23% 1299 22% 1046 24%
21 to 26 years of service 699 14% 743 13% 639 15%
27 to 36 years of service 468 9% 624 11% 500 11%
Total by Service 5029 | 100% | 5811 | 100% | 4385 | 100%
Dependent Quantity
No Dependent 1587 32% 2028 35% 1443 33%
1 Dependent 1054 21% 1168 20% 833 19%
2 Dependents 809 16% 923 16% 684 16%
3 Dependents 881 18% 939 16% 848 19%
4 Dependents 451 9% 475 8% 411 9%
5 or more Dependents 247 5% 278 5% 166 4%
Total by Service 5029 100% 5811 100% 4385 100%
Duty Station
CONUS 4491 89% 3911 67% 4061 93%
OCONUS 538 11% 1900 33% 324 7%
Total by Service 5029 100% 5811 100% 4385 100%
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APPENDIX B. REGRESSION ANALYSIS

Period 1 Period 2 Period 3 Period 4 Period 5
»=3t06<=  >6to12<=  >12t020<=

<3 YOS vos vos vos 20 YOS
Air Force Certified -0.049%%* 0.003 0.090% -0.051%  -0.223%%*
Nurse Midwife (0.003) (0.036) (0.040) (0.021) (0.046)
Air Force Certified 0.013 0.076%*  -0.154%** -0.012 0.021
Registered Nurse Anesthetist (0.013) (0.023) (0.007) (0.011) (0.017)
Air Force Mental Health 0.027  0.136%**  -0.204%** 0.026  -0.237%%*
Nurse Practitioner (0.015) (0.035) (0.006) (0.023) (0.032)
Air Force Nurse Practitioner  -0.022%%% -0.027%  -0.096%F* -0.01 0.035%*
(excludes MHENP) (0.006) (0.012) (0.007) (0.008) (0.013)
Army Certified 0.046 0.339%%% .0, 160%** 0.02 0.024
Nurse Midwife (0.027) (0.058) (0.013) 0.016) (0.031)
Army Certified Registered -0.035%%% L0153k -0.062%F* 0.021%* 0.004
Nurse Anesthetist (0.002) (0.007) (0.007) (0.008) (0.012)
Army Mental Health 0.162%** -0.024  -0.070%  -0.089%** -0.056*
Nurse Practitioner (0.037) (0.027) (0.012) (0.011) (0.025)
Army Nurse Practitioner 0.012 -0.051%% 0. 131%%F  .0.063%F* -0.005
(excludes MENP) (0.011) (0.015) (0.006) (0.007) (0.011)
Navy Certified 0.172%  -0.181%**  -0.161%** -0.006  -0.119%%*
Nurse Midwife (0.082) (0.028) (0.010) (0.017) (0.028)
Navy Certified -0.034%%%  -0.210%** -0.020% 0.068%** -0.014
Nurse Anesthetist (0.002) (0.007) (0.010) 0.011) (0.013)
Navy Mental Health 0.182*%  -0.245%%% () 132%** 0.106%** 0.260%**
Nurse Practitioner (0.075) (0.015) (0.015) (0.017) (0.018)
Navy Nurse Practitioner -0.050%%* -0.075%  -0.092%%* 0.038%#* 0.028*
(excludes MHNP) (0.003) (0.032) (0.010) 0.010) (0.014)
Female 0.01 3% 0.095%#* 0.027%8%  -0.027%** 0.088%*#*
(0.002) (0.003) (0.003) (0.003) (0.005)
White 0.009*  -0.070%** 0.033 %% 0.028%#* 0.117%%*
(0.003) (0.009) (0.007) (0.007) (0.012)
Black -0.001  -0.131%** 0.005 0.034%#* 0.052%%*
(0.003) 0.011) (0.008) (0.008) (0.012)
Hispanic -0.002  -0.107%*= -0.026%* 0.052%%* 0.042%*
(0.004) 0.012) (0.008) (0.008) (0.014)
Asian 0.001  -0.109%**  -0.035%%** 0.026%* 0.107*#%*
(0.004) (0.011) (0.008) (0.008) (0.014)
Dependent Quantity -0.007##* -0.001  -0.008%** 0.000  0.006%**
(0.001) (0.002) (0.001) 0.001) (0.002)
Years of Service -0.011%%%  L0.002%F%  L0.057FFF  .0,019%FF  (.011%*F
(0.001) (0.002) (0.001) 0.001) (0.001)
OCONUS -0.021%%%  -0.101%** -0.014%  -0.051%%%  -0.108%*
(0.002) (0.006) (0.005) (0.005) (0.009)
Age 0.003%%%  .0,005%%* 0.004##+* 0.010%#* 0.015%#*
(0.000) (0.000) (0.000) (0.000) (0.001)
Constant -0.044%%% () g33%H* 0.559%%+# 0.050%* -0.570%%%
(0.008) (0.018) (0.014) 0.015) (0.024)
Observations 40091 36728 58116 62084 49673
R2 0.017 0.093 0.079 0.04 0.067
Mean 0.034 0.247 0.189 0.174 0.561
Standard errors in parentheses
#p < 0.05, % p < 0,01, **p <0001
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APPENDIX C. ACTIVE DUTY NURSE CORPS COMPOSITION
PERCENTAGE CHANGE FROM 2016 TO 2023

2016 Quarter 1

2023 Quarter 1

Total Active Duty Nurses Total Active Duty Nurses An A% ofn
Cumulative n = 8835 Cumulative n =8117 -718 -8.13%
Variables ] % ofn I %oofn n %o ofn
Service
United States Air Force 2866 32% 2812 35% -54 -2%
United States Army 3571 40% 2955 36% -616 7%
United States Navy 2398 27% 2350 29% -18 2%
Total 8835 100% 8117 100% -718 -8%
Nurse Type
Registered Nurse
Registered Nurse 7081 80% 6792 84% -289 -4%
Adavanced Practice Registered Nurse

Certified Nurse Midwife 114 1% 76 -38 -33%
Certified Registered Nurse Anesthetist 729 8% 560 -169 -23%
Nurse Practitioner (Excludes MHNP) 714 8% 546 7% -168 -24%
Mental Health Nurse Practitioner 197 2% 143 2% -54 -27%
Total 8835 100% 8117 100% -718 -8%

Age
24 years of age and under 701 525 6% -176 -25%
25-29 years of age 1519 1246 15% -273 -18%
30-34 years of age 1580 1492 18% -88 -G%
35-39 years of age 1543 1742 21% 199 13%
40-44 years of age 1485 1426 18% =59 -4%
45-49 years of age 1079 386 11% -193 -18%
50-54 years of age 650 551 7% -99 -15%
55-59 years of age 239 205 3% -34 -14%
60 years of age and over 39 44 1% 5 13%
Total 8835 8117 100% -718 -8%

Sex
Female 5865 66% 5198 64% -667 -11%
Male 2970 34% 2019 36% -51 -2%
Total 8835 100% 8117 100% -718 -8%

Race
Asian 771 9% 856 11% 85 11%
Black 1345 15% 1100 14% -245 -18%
Hispanic 542 6% 769 9% 227 42%
Other 471 5% 548 7% 77 16%
White 5706 65% 4844 60% -862 -15%
Total 8835 100% 8117 100% -718 -8%
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