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WHAT IS BEHIND HRSA’S PROJECTED SUPPLY, DEMAND,  
AND SHORTAGE OF REGISTERED NURSES? 

 

 

 

I. Background 
An adequate supply of nurses is essential to achieving 
the Nation’s goals of ensuring access to affordable, 
high-quality healthcare. The adequacy of nurse supply 
varies geographically throughout the Nation, with a 
general consensus that at the national level currently a 
moderate shortage of registered nurses (RN) exists. The 
findings of our analysis suggest that the current RN 
shortage will continue to grow in severity during the 
next 20 years if current trends prevail and that some 
States face a more severe shortage than do others. The 
growth and aging of the population, along with the 
Nation’s continued demand for the highest quality of 
care, will create a surging demand for the services of 
RNs over the coming 2 decades. At the same time, 
because many RNs are approaching retirement age and 
the nursing profession faces difficulties attracting new 
entrants and retaining the existing workforce, the RN 
supply remains flat. 

The mission of the National Center for Health 
Workforce Analysis (NCHWA) in the Bureau of Health 
Professions (BHPr), Health Resources and Services 
Administration (HRSA), is to collect, analyze, and 
disseminate health workforce information and facilitate 
national, State, and local workforce planning efforts. 
To meet this mission as it pertains to the nurse 
workforce, NCHWA collects data on the nurse 
workforce through its quadrennial Sample Survey of 
Registered Nurses (SSRN) and maintains two models to 
project the RN supply and demand: the Nursing Supply 
Model (NSM) and the Nursing Demand Model (NDM). 
In this paper, we provide a brief overview of these two 
models; describe the data, methods, and assumptions 
used to project RN supply and demand; present findings 
from the models; and discuss the limitations of these 

and other models and methods to forecast demand for 
health workers.1 

II. Nursing Supply Model 
Tracking nurses by age, State, and highest education 
level attained (i.e., diploma or associate degree, 
baccalaureate degree, and graduate degree), the NSM 
produces annual, State-level projections of RN supply 
through 2020. Starting with the number of licensed RNs 
in 2000, the NSM adds the estimated number of newly 
licensed RNs, subtracts the estimated number of 
separations, and tracks cross-State migration patterns to 
calculate an end-of-year estimate of licensed RNs by 
State (Exhibit 1). The end-of-year estimate becomes the 
starting value for the next year’s projections. 

To estimate the number of RNs active in the health 
workforce and the number of fulltime equivalent (FTE) 
RNs employed in healthcare, the model projects the 
number of licensed RNs and then applies workforce 
participation rates. In computing FTE RNs, nurses who 
work fulltime are counted as one FTE, while nurses 
who report working part time or for only part of the 
year are counted as one-half of an FTE. 

                                                           
1 The modeling and resulting projections used in this paper were
developed under contract DHHS-250-01-0001 with the Lewin Group. 
Tim Dall, Lewin Group, was the principal investigator for the contract.
This paper was prepared in a joint effort by Marilyn B. Biviano,
Steve Tise, Marshall Fritz and William Spencer. Additional information
on these models, projections from these models, and the data and 
assumptions are available in other reports: Projected Supply, Demand, and
Shortages of Registered Nurses: 2000–2020 (BHPr, 2002), NSM: 
Technical Report and User Guide (BHPr, 2004), NDM: Development
and Baseline Projections (BHPr, 2004), and NDM User Guide (BHPr, 2004). 
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Exhibit 1. Overview of the Nursing Supply Model 

 

  

The NSM contains three major components: (1) 
modeling new graduates from nursing programs, (2) 
modeling location and employment patterns of the 
current licensed nurse population, and (3) modeling 
separations from the nurse workforce. For each of these 
components, we describe the data, assumptions, and 
methods used to project future RN supply.  

A. New Graduates from Nursing 
Programs 

RNs typically enter the nurse workforce prepared at the 
diploma, associate, or baccalaureate level. (Some RNs 
enter at the master’s level but are modeled here as 
bachelor of science in nursing [BSN] graduates who 
upgrade their education). Data on the number of first-
time candidates taking the National Council Licensure 
Examination for Registered Nurses (NCLEX-RN 
examination), as published by the National Council of 
State Boards of Nursing, suggest that in 2000 
approximately 71,100 RNs graduated from U.S. nursing 
programs (Exhibit 2). Approximately two-thirds of 
these graduates were prepared at the diploma or 
associate level, with the remaining one-third prepared at 
the baccalaureate level or higher. The number of 
graduates in 2000 shows a continuing decline compared 
with earlier years (e.g., there were approximately 
76,300 graduates in 1999 and 83,000 graduates in 
1998). The literature discussing reasons for this trend is 
extensive (e.g., see Buerhaus et al. [2000] and Seago et 
al. [2001]) but reflects increasing professional 
opportunities for women outside nursing, stagnant pay 
and more onerous working conditions for many in 

nursing, and a decline in pubic perception of the 
attractiveness of the nursing profession. 

Baseline projections of the number of new nursing 
school graduates are based on the assumption that the 
nursing profession will continue to attract its current 
share of the applicant pool. The population of women 
ages 20 to 44 is used as a proxy for the size of the 
applicant pool, and the population projections used in 
the NSM come from the U.S. Census Bureau’s middle 
series population projections.2 Combining State-level 
NCLEX-RN data with State-level estimates of the 
number of women ages 20 to 44 creates a separate 
applicant pool share for each State. Over time, each 1 
percent increase (or decrease) in the size of the 
applicant pool is assumed to cause a 1 percent increase 
(or decrease) in the number of RN graduates for that 
State. Under the baseline scenario, the number of new 
nurse graduates remains relatively constant through 
2020 at the national level. The number of nurse 
graduates of each education type (E) in each State (S) 
and year (Y) is expressed mathematically: 

                                                           
2 The U.S. Census Bureau’s projections were developed before the 
2000 Census and underestimated the U.S. population in 2000. 
Consequently, we adjusted the projections to reflect this undercount. 
Men continue to constitute a small percentage of the RN workforce, 
doubling from approximately 2.7% in 1980 to 5.4% in 2000 (BHPr, 
2001). As the proportion of RNs who are male grows, the NSM might 
have to add a gender component to track difference in workforce 
participation patterns and retirement rates between male and female 
RNs. 
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The NSM software was built with algorithms to model 
the impact on the number of nursing graduates resulting 
from changes in RN compensation, working conditions, 
teaching capacity, and tuition costs. However, the 

research has yet to be completed for modeling the 
relationship between the number of nurse graduates and 
determinants that reflect the attractiveness of nursing as 
a career. 

In addition to graduates from U.S. nursing programs, 
the NSM assumes net immigration of 3,500 RNs per 
year from foreign countries. 

 
 

Exhibit 2. National Baseline Projections of Annual Nursing School Graduates 

Source: Analysis of the 2000 SSRN. 

 

B. Licensed Nurse Population 

The NSM tracks the population of licensed RNs, or 
“bodies,” regardless of whether the RN is providing 
nursing services. It applies estimated workforce 
participation rates to the projections of licensed RNs to 
forecast the active nurse supply (defined as number of 
nurses employed or seeking employment in nursing) 
and FTE supply (defined as the FTE number of nurses 
providing nursing services).  

 

The model starts with the number of licensed RNs in 
each State, tracked by education level and age, as 
estimated using the 2000 SSRN (Exhibit 3). The 
education level and age composition of the licensed RN 
population has important implications for the current 
and future RN supply because workforce participation, 
cross-State migration, and retirement patterns vary 
systematically by education level and age. 
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Exhibit 3. RN Licensed Population, by Education Level and Age, 2000 
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Source: Analysis of the 2000 SSRN 

 

Over time, the nurse population has continued to age 
due to the large number of baby boom nurses and 

increasing difficulties in attracting new entrants to the 
profession. Also, the average age of new entrants is 
increasing (Exhibit 4). 

 

Exhibit 4. Age Distribution Trend of the RN Population 

 

Sources: 1980 and 2000 SSRN; NSM projections for 2010 and 2020. 
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