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ABSTRACT 

SHEILA DONNAUD SMITH 

THE IMPACT OF THE ECONOMY ON 

EMPLOYMENT LEVELS OF REGISTERED NURSES 

MAY 2004 

This purpose of this study was to conduct rigorous tests using yearly RN 

employment data across a thirty-year period to identify the best model of RN 

employment levels in Texas. The impact of the economy on employment levels 

of RNs was then explored. The number of RNs reporting employment in nursing 

in the state of Texas between 1971 and 2000 was correlated with the Texas 

Gross State Product (TGSP) during the same period of time to discover the 

relationship between the two variables. Examination of dynamic patterns 

occurring over time help explain past and predict future RN employment levels. 

This process facilitates identification of cycles that can be used to help predict 

supply. The data were collected from published reports from the Board of Nurse 

Examiners and the Texas Comptroller of Public Accounts. The data were then 

examined using time series analysis and an appropriate ARIMA model identified. 

Defining a model that is an accurate predictor of the supply of RNs will be 

beneficial to nursing and to the health care industry in the development of public 

health policy, educational programs, and recruitment and retention programs. 
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This study supports the procyclic view of RN employment and the 

economy. Therefore, when the economy is growing, more RNs in Texas would 

be expected to enter or remain in the workforce. When the economy is not 

growing, fewer RNs would enter the workforce resulting in less growth in number 

of employed RNs. This study found TGSP predicts number of employed RNs 

during the same year and for one year following. This information adds to the 

knowledge base being constructed about the RN workforce. 
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CHAPTER 1 

INTRODUCTION 

Registered nurses comprise the largest number of health care 

professionals in the United States at almost 2.7 million (U. S. Department of 

Health and Human Resources, 2001 ). The end of the old and the birth of the new 

millennium has been a time of turbulence for many of these nurses. Managed 

care, hospital re-engineering, cost containment, increased patient acuity, aging 

of the workforce, technological advances, and increasing system complexity 

have all had an impact (Aiken, 1995). 

Nurses have been intimately affected by rapid and unpredictable changes. 

Headlines report that patients are being injured or are dying due to mistakes 

made by nurses. Other news reports discuss threats of nursing strikes over 

mandatory overtime, inadequate staffing, heavy workloads, and other workplace 

issues. Warnings of nurse surpluses-are quickly replaced with concerns about 

shortages. All of these things occur at a time when approximately 78 million baby 

beamers begin to reach retirement age and will in all likelihood have ever 

increasing need of health care providers such as nurses (U.S. Census Bureau, 

2001, Buerhaus, 1999). 

Registered nurse employment patterns vary across time and are linked ,to 

many factors. Household income, marital status, number and age of children in 
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the household, current working conditions, wages, and availability of career 

mobility have all been indicated as factors that influence employment patterns 

(Aiken, 1983; Buerhaus, 1991; Buerhaus, Staiger, & Auerbach, 2000; & Prescott, 

1989). Worker behavior, including the decision to work at all and for how long, is 

related to these social and economic factors. Labor force participation is 

ultimately a decision about how to spend time, whether in leisure or at work for 

pay. Labor supply theory suggests that in addition to preferences, choices 

workers make concerning desired work hours depend on their wealth and the 

wage rate they can command. Some individuals may prefer to spend more time 

in household production, caring for children, cooking, and cleaning, while others 

are willing to pay other individuals for household production. If the general 

economy is doing well and households have adequate wealth to buy more 

leisure time, some household members may choose to work less (Ehrenberg & 

Smith, 2000). Therefore, the economy of Texas may have some effect on the 

work incentives and employment patterns of nurses in Texas. 

History indicates that there are cycles of increased need and utilization of 

nurses in the United States. Repeated cycles of nurse workforce shortages have 

existed since World War II (Huber, 2000). Schoeman (1988) indicated a shortage 

exists when the "number of hours of labor that nurses are willing to provide 

under current labor market conditions is less than the number of hours that 

employers would like to purchase under these conditions" (p. 1 x-2). Possible 

causes, ramifications, and solutions for shortages are frequently explored 
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because the ability to respond appropriately is a driving force in the health care 

industry. The cost involved in employing RNs is the largest single expenditure 

that the health care industry makes. Therefore, the ability to control cost while 

maintaining quality care through the employment of RNs is paramount. 

Many economists believe that workforce shortages emerge as a result of 

an imbalance in supply and demand conditions (Aiken, 1995; Buerhaus, 1991; 

Prescott, 2000; Ventura, 1999). Because demographic and economic pressures 

influence both supply and demand a better understanding of these pressures is 

necessary. Factors that drive supply and demand for nurses have varied over 

time. War, epidemics, changing health care delivery systems and technology, 

and changes in the economy have all had an effect on the supply and demand 

for qualified, caring RNs (Huber, 2000). A nurse workforce shortage puts patients 

at risk, drastically changes delivery of care models, increases health care costs, 

and drives currently practicing nurses away from the health care system due to 

physical and emotional exhaustion (Aiken, Sochalski, & Anderson, 1996). 

Previous attempts to recruit and retain nurses in the workforce have 

included hiring bonuses, wage increases, foreign nurse immigration, and 

educational assistance packages. Hours of research and large sums of money 

have been expended trying to depict, interpret, understand, and resolve the 

phenomenon of nurse shortages with little long-term success. 

Competing theories currently exist to describe the cyclic patterns found in 

nurse workforce participation. It is important to understand that these cycles are 
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interrelated with social and economic forces, shifts, and changes. In this age of 

complexity, it is imperative that the issue of nurse workforce participation be 

examined in the context of the total environment in which it occurs. The health 

care industry and the individual RN are components of the general economy. 

Without inclusion of an examination of the economy in any exploration of 

employment patterns of RNs, it would be difficult to gain a better understanding 

of the causes, ramifications, and solutions to expected challenges within the 

health care environment. 

The economy as we know it is a system concerned with the management 

and development of resources, including human resources, that directly impact 

the quality and availability of goods and services to members of society 

(McConnell & Brue, 1999). Any change in available resources has a direct affect 

on the general economy as a whole, while changes in the economy have a ripple 

effect throughout the many components that comprise the social and political 

environment in the United States today. 

Forecasting future demand is important to health care planners and 

educators interested in tailoring the future supply of nurses to match anticipated 

demand (Buerhaus, 1991; Aiken, Sochalski, & Anderson, 1996). A lack of . 

understanding of the nurse workforce labor market leads to inadequate policy 

decisions that adversely affect the quality of patient care (Buerhaus, 1999). The 

study of general economic indicators and nurse workforce participation will 

provide insight into past and future resource availability. Traditional economic 
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models have failed to adequately explain or predict RN workforce participation 

because ofthe nonlinear, dynamic complexity of the health care system. 

Examining the relationship between trends, elements, and phases during the 

recent history of nurse shortages creates a different approach to the challenge of 

understanding and projecting future RN workforce participation and labor market 

demand. Observing a leading economic indicator over time may provide a 

window into forces influencing patterns of RN employment. 

Lack of long-term success in understanding and resolving recurrent nurse 

shortages may be related to lack of sufficient data about nurse workforce 

participation. The 2001 General Accounting Office report on the nursing 

workforce indicated that national and state data are not adequate to describe the 

nature and extent of nurse workforce shortages. Reports by the Texas Nurses 

Foundation (2000) indicate this is also true in Texas. There have been few 

studies that have examined the recent history of RN employment patterns and 

the economy and none have been discovered that looked specifically at the state 

of Texas. 

Problem of Study 

This study examines the impact of the Texas economy on employment 

patterns of RNs between January 1971 and December 2000 to ascertain the 

relationship between episodes of nurse shortage and general economic 

conditions in Texas. No current economic models have been discovered 

addressing nurse shortages and the general economy of Texas as measured 
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by the Texas Gross State Product. This study addresses whether RN 

employment is procyclic or countercyclic in relation to economic conditions 

and a model will be developed to explain the relationship. 

The problem of study raised the following questions: (a) what is the 

relationship between the economy and patterns of RN employment in Texas, and 

(b) which economic forecasting model best fits Texas RN employment patterns? 

Purpose 

The purpose of this study was to examine the history of RN employment 

patterns in Texas by performing rigorous tests using yearly employment data to 

identify the best fitting Autoregressive-Integrated-Moving-Average (ARIMA) 

forecasting model. The impact of the economy on these employment patterns 

was also evaluated. Time series analysis of RN employment data in Texas from 

1971 through 2000 were examined and compared. The general economy in 

Texas as indicated by the Texas Gross State Product figures was also evaluated 

using a time series analysis to identify a forecasting model. 

Rationale 

National projections regarding the future supply of and demand for nurses 

often fail to describe or predict at the state level (Buerhaus & Staiger, 1999; 

Cleary, Lacey, & Beck-Warden, 1998). The nurse workforce in Texas 

experiences symptoms of a nurse shortage about every ten years (Ackley, 

1999). Recent research indicated that the most recent problems with the nursing 

workforce supply in Texas were based on problems with production, distribution 
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and education. The ratio of RNs in Texas per 100,000 population in March 2000 

was 606, making Texas 176 nurses below the 782 ratio quoted as the national 

average (Spratley, Johnson, Sochalski, Fritz, & Spencer, 2000). 

Registered nurses are aging and withdrawing in increasingly larger 

numbers from active participation in the workforce. The number of applicants to 

nursing programs is shrinking and the number of nursing graduates is 

decreasing. Nursing faculty are aging and the capacity of nursing programs to 

develop more nursing professionals is diminishing {Texas Nurses Foundation, 

2000). 

Peter Buerhaus (1999), a recognized expert in the labor economics of 

nursing, points to an expected increase in demand for health care related to (a) 

population growth and aging, (b) new life prolonging treatments for the 

chronically ill, (c) accelerating innovation in treatment and diagnostic technology, 

and ( d) improving access to health care for the 40 million currently uninsured in 

the United States. Adding to the dilemma is the nursing workforce projections. A 

study published in 2000 indicated that the total number of nurses will peak in 

2007 at a number that is too low to even meet current needs, let alone the 

predicted increase in need (Buerhaus, Staiger, & Auerbach, 2000). 

Compounding the issue is the age of the current nurse workforce and the 

evidence that nursing program enrollments are down. 

Reduced length of stay has not curtailed the employment of registered 

nurses in hospitals as expected. In fact, more RNs are needed in hospitals 
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due to increased acuity levels and the rapid turnover of patients. Staff/patient 

ratios, which are usually examined at the beginning of the shift, would not 

indicate the workload of the nu.rse who begins the shift with eight patients, sends 

four home and receives four new admits. The workload of the nurse who 

discharges and admits numerous patients during one shift often exceeds the 

workload of the nurse who ends the shift with the same eight patients as when 

the shift began. 

Examination of employment patterns over time facilitates the identification 

of characteristics and responses to diverse conditions, events and policies. 

Defining a model that is a good predictor of employment patterns of RNs will be 

beneficial to nursing, other health care professionals and policy makers in Texas. 

The model can be useful as well for other states struggling with predicting the 

supply of and demand for nurses. Accurate modeling of employment patterns will 

provide additional information that will be useful in the development of health 

care policy and financing initiatives. 

Conceptual Framework 

The conceptual framework used to guide this study is based on von 

Bertalanffy's (1969) General Systems Theory. Nurses are enmeshed in many 

systems, from their own individual family system to the health care system and 

the economic system. There are systems that are closed, static, dynamic or 

open. In closed systems there is no give or take with the environment and in a 

static system there is not much change over time in relation to the environment. 
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A dynamic system constantly changes the environment and is changed by the 

environment. An open system interacts with the environment exchanging energy 

and raw materials for goods and services. Open systems are self-regulating and 

capable of growth, development and adaptation. Systems theory proposes that 

open systems interact with their environments, and that they acquire new 

properties through emergence, resulting in continual evolution. 

Systems theory focuses on the arrangement of and relations between the 

component parts, which connect them into a whole. A system is a seamless 

linkage of all the components that define it (Porter-O'Grady, Hawkins, & Parker, 

1997). A system maintains its existence through the mutual interaction of its 

parts. This mutual interaction functions to achieve the system's objective, by 

processing energy, information or materials into a product or outcome for use 

within or outside the system or both. 

All systems have common elements, which include input, output 

throughput and a goal or objective. The input in a system is the energy or raw 

material used to move toward the system's objective or goal. The throughput in a 

system is the processes used to convert the energy or raw material into products 

that are useable by the system or the environment. The output in a system is the 

product or service resulting from the throughput or processing of the input. The 

goal of a system is its overall purpose for existence (van Bertalanffy, 1969). 

In the health care system the goal or objective of the system can usually 

be found in the mission statement and usually is to support individuals during 
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disease and illness. To reach this goal the system will use input that would 

include information, money, time, energy, and individual effort by health care 

providers such as nurses. The throughput would include thinking, planning, 

decision-making, and information sharing by nurses and others in the system. 

The resulting output would be the actual care given to the individual. 

An economy or economic system is the structural framework in which 

households, businesses and governments manage and develop limited 

resources to satisfy unlimited wants and needs (Webster's 11 New College 

Dictionary, 1995). The three basic actions in the economic system are 

production, consumption, and distribution (Ehrenberg & Smith, 2000). Each 

individual is considered a resource in the economic system. They produce, 

consume and distribute products. As a resource, the individual is a component of 

the system. When that individual is not producing, they still consume and/or 

distribute products. When they produce, consume, or distribute products, the 

economic system is affected. 

There are numerous measures of an economy's performance. The best 

measures are based on the annual total output of goods and services 

(McConnell & Brue, 1999). The well being of the general economy in Texas is 

measured by the Texas Gross State Product (TGSP). The TGSP is the broadest 

indicator of economic output and growth and equates to the Gross Domestic 

Product (GDP) on the national level. Just like the national G[?P, the TGSP 

covers the goods and services produced and consumed ,in the private, public, 
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domestic, and international sectors of the Texas economy. The TGSP is 

presented in current dollars, which represent actual prices and in constant 
,, 

dollars that abstract from changing prices overtime. The constant-dollar TGSP, 

referred to as the real TGSP, represents the quantity of economic output and is 

the measure used to define the rate of economic growth. The TGSP is reported 

quarterly by the Bureau of Economic Analysis in the U. S. Department of 

Commerce and then via the Texas Comptrollers Office. Two measures are 

calculated in the TGSP, a product side, which reflects demand or markets for 

goods and services and an income side, which _reflects the supply or costs of 

producing the goods and services. The product side is the official TGSP 

measurement (G. Preuss, personal communication, April 14, 2001 ). 

Nurses are components of the health care system and the health care 

system is a component of the economy. Health care costs are estimated to 

comprise more than 13 percent .of the Gross Domestic Product (Rylander, 2001) 

The product that nurses produce for the health care system is therapeutic 

intervention or care. Nurses distribute care through institutions, agencies, and 

private enterprises. They consume wages and services from the economic 

system. Like other individuals in the economic system, nurses make personal 

decisions about how much they will produce, distribute, and consume. Many 

factors affect these decisions, including current wages, annual household 

income, and age and number of children. Figure 1 illustrates the conceptual 

model of RN employment and the economy in Texas. 
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Figure 1. Conceptual model of RN employment and the economy in Texas. 

Competing theories currently exist to describe the employment patterns of 

RNs. Historically the health care system has experienced episodes of increased 

need for more RNs than are either available or willing to work. These episodes 

are reported as nurse shortages and much Ume, money, and energy are 

expended trying to verify, predict, and solve the problem. As predicated by 

General Systems Theory, RN employment patterns are interrelated with social 

and economic forces, shifts, and changes. Projecting the future supply of and 

demand for nurses needs to include careful attention to social and economic 

forces. More knowledge about RN employment patterns may provide insight into 

reasons for episodes of nurse shortages. Traditional economic models have 

failed to adequately explain or predict the episodic patterns of RN employment 

because of the nonlinear, dynamic complexity of the health care system. 

Economic indicators may provide a window into forces influencing the episodic 

nursing shortages that have affected nursing since the end of World War IL 
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A pilot study utilizing data from the Texas Workforce Commission and the 

Texas Comptroller was completed prior to the current research and indicated 

that there was a negative relationship between the TGSP and RN employment 

patterns in Texas. As the Texas economy grew, indicated by growth in the 

TGSP, the growth in the number of employed RNs slowed. A more 

comprehensive study should help in the development of a predictor model that 

would be useful for educators, health care planners, employers, and policy 

makers. 

Assumptions 

The following theoretical assumptions were used to guide this study and 

are based on van Bertalanffy's General Systems Theory: 

1. The economic system is in a constant state of flux related to the 

interaction of the components of the economic system and 

components of other systems. 

2. Employment patterns reflect the dynamic, complex nature of the 

economy and society as a whole. 

3. Individuals make rational employment choices. 

4. Available resources and existing economic conditions influence the 

choices that individuals make. 

5. The principles of supply and demand govern the availability of 

employment opportunities. 
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6. Individual preference and value system determine the decision to 

work. 

Other methodological assumptions germane to the present study include: 

1. Information about the number of employed nurses in Texas is 

accurate. 

2. The estimated employment figures for some years are within 

expected levels as determined by the averaging of the previous 

and next years recorded figures. 

3. A thirty-year time period was an adequate length of time to detect 

RN employment patterns. 

4. The Texas Gross State Product is a valid economic indicator for 

the time period studied. 

5. Changes in the economy and employment patterns can be 

recognized in the representation of the data. 

6. Time lags between changes in the economy and employment 

patterns can be recognized over the time period studied. 

7. The number of employed RNs includes only nurses employed 

fulltime in nursing. 

Research Question 

One research question and one hypothesis were developed to examine 

the relationship between the economy in Texas, as indicated by the Gross State 

Product, and employment patterns of RNs in Texas. 
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RQ: Which predictor model best explains the RN employment data in 

Texas? 

H: Registered nurse employment patterns are countercyclic to the 

economy in Texas. 

Definition of Terms 

The following theoretical and operational definitions were used in the 

current study. 

1. Economy/economic system is the management of the production, 

distribution and consumption of goods and services that a society uses to 

address the problem of scarcity of resources. The economy in this study 

refers to the overall system of satisfaction of material goals as measured 

by the TGSP as reported by the Texas State Comptroller. 

2. Employment pattern is the inclination of the total number of employed 

RNs to proceed in a certain direction at a certain rate over a specified 

duration. In this study, employment pattern will be measured by changes 

in the yearly employment rates for RNs in the state of Texas between 

1971 and 2000 as derived from the Texas Board of Nurse Examiners. 

3. Texas Gross State Product {TGSP) is the broadest indicator of economic 

output and growth in Texas and equates to the Gross Domestic Product. 

The TGSP covers the goods and services produced and consumed in the 

private, public, domestic, and international sectors of the Texas economy 

as recorded in a bulletin supplied by the Texas State Comptroller's Office. 
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In this study the TGSP is the leading economic indicator of prosperity in 

the state of Texas. 

4. Procyclic model indicates a lagged positive association between 

economic conditions as indicated by the TGSP and the number of 

employed registered nurses as measured by the cross correlation 

function. 

5. Countercyclic model indicates a lagged negative association between 

economic conditions as indicated by the TGSP and the number of 

employed RNs as measured by the cross correlation function. 

6. Autoregressive-Integrated-Moving Average (ARIMA). ARIMA models 

combine as many as three types of processes to construct the best 

possible model for a series. ARIMA models are stochastic or probability 

models that look back at past values of a series to be forecast to 

determine if there are any patterns that can help predict future values of 

that series (Kacapyr, 1996). 

Limitations 

The following limitations of the present study were recognized: 

1. Registered nurse employment figures are estimated for eight years of the 

study due to lack of recorded information. 

2. Total yearly RN employment figures may contain missing data. 

3. Registered nurse employment and TGSP figures are just two components 

of the multifaceted challenge of nurse shortages. 
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4. Only the data from the years of 1971 through 2000 were examined. 

5. Only the RNs registered and employed in Texas were included in the 

employment data. 

6. A single economic indicator (TGSP) was used to describe the general 

economy in Texas. 

7. The determination of the existence of a nurse shortage is based on reports 

in the literature at the time. 

8. A reported nurse shortage is only one indicator of RN labor force 

participation. 

Summary 

The purpose of the study was to conduct rigorous tests using RN 

employment and Texas Gross State Product figures to develop a model that was 

a good predictor of employment patterns of RNs in the state of Texas. The 

identification of a predictor model can be useful to health care professionals in 

the development of public health policy and education finance initiatives. A 

predictor model may afford the health care industry the opportunity to respond to 

fluctuations in RN supply and demand in a judicious and timely manner. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Any exploration of employment patterns of registered nurses must include 

an examination of factors contributing to the decision to work. Career fulfillment, 

economic need, job satisfaction, compensation, and career choice are a few of 

the components that help an individual make decisions about entering and 

continuing in the labor market. The availability and attractiveness of labor market 

positions are interrelated with the number of individuals competent and willing to 

work in these positions at any given time. Examination of registered nurse 

employment patterns must include a discussion of the profession's recurring 

reports of nurse shortages. It is also necessary to understand RN employment 

patterns in context of the general economy because any change in one 

component of a system will have an affect on other components of the system. 

Review of relevant literature included nursing issues related to 

employment patterns as well as economic topics. The 30 year period of the study 

was examined by decade. Prominent topics related to nursing employment 

patterns during the 1970s, 1980s, and 1990s were further divided into subtopics 

for clarity. Subtopics varied between decades but usually included supply and 

demand issues, employment trends, job satisfaction, and compensation. These 

subtopics relate to the components that an individual used to make decisions 
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about participation in the labor market. Economic trends were also explored to 

clarify the general economic context of the registered nurse labor market. 

Nursing Employment Issues in the Seventies 

During the 1970s, registered nurse shortages were reported on a regular 

basis (ANA, 1977; Cherescavich, 1970; U.S. Department of Health & Human 

Services, 1982; Johnson, 1980; Yett, 1975). Kalisch, Kalisch, and Clinton (1981) 

validated that there was increased news coverage of nurse shortages. The 

articles were more frequently on the front page and attributed nursing shortages 

to maldistribution of nurses, poor salaries, difficult working conditions, and lack of 

job satisfaction. Predicted consequences to the public were: (a) a decline in 

availability and diversity of health services, (b) erosion in the quality of care, and 

(c) escalating health care costs. The authors concluded that press coverage of 

nurse shortage issues influenced the perceived importance of the topic in the 

audience's mind. (Kalisch, et al., 1981 ). Specific RN employment issue topics 

discussed during the 1970s included supply and demand, employment trends, 

job satisfaction, and compensation. 

Supply and Demand 

Relevant literature on supply of and demand for nurses during the 1970s 

was often based on data from the 60s. Frequent disagreement occurred among 

authors as to the projected "need" for and supply of RNs. Most comprehensive 

research during the decade was completed by or in cooperation with 

governmental agencies and national organizations and lacked in-depth local 

19 



specificity. Some examples of the available literature about registered nurse 

supply and demand in the 1970s are discussed. 

In 1977 the American Nurses' Association (ANA) published a report on 

nursing resources, education, economics, and vital statistics based on 

information collected with the cooperation of the Division of Nursing of the U.S. 

Public Health Service for the 1972 Inventory of Registered Nurses. Data reported 

by ANA included the total number of registered nurses in 1972 at 1, 127,657. 

Sixty-nine percent (N = 778,470) were employed in nursing, while 28.1 percent 

(N = 316,611) were not employed and 2.9 percent (N = 32,576) did not report 

employment status. Hospitals employed 64% (N = 498,220), while nursing 

homes with 6.9% (N = 53,714), and physicians' or dentists' offices with 6.7% (N = 

52,157) were the next largest employers. The report provided data on individual 

states including Texas. The registered nurse-to-population ratio in 1972 in Texas 

was 240 per 100,000 while the U.S. ratio was 380 per 100,000. There were only 

four states with lower nurse-to-population ratios than Texas. Demand information 

was not included in the report. 

The first systematic economic analysis of the market for nurses, and the 

most often referenced study from the decade, was completed by Yett in 1975. 

The author examined data on nurse supply from a period spanning more than 

thirty years. The author summarized an "exhaustive" survey of the literature on 

the supply and demand for nurses as found in hospital, nursing, public health, 
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and related types of journals. Included in the document was an overview on the 

employment outlook for nurses, trends in nurse employment, trends in 

compensation, and policy applications. 

Yett reported that the supply of nurses increased substantially during the 

post-World War II period and that any shortage in supply had to be attributed, at 

least in part, to a large increase in demand. Yett examined employment trends 

and noted that the number of RNs employed in hospitals increased by 178% 

between 1946 and 1966, going from 56% of all active nurses to 67%. The 

number of nurse educators had an estimated increase of 196%, while the 

number of school nurses increased 229%. Total number of nurses increased only 

77%, while active nurse numbers increased 127%. It was concluded that the 

annual number of graduates was substantially larger than mortality loss, thus 

producing a steady increase in total number of active nurses. 

When examining the number of RNs employed in hospitals by region of 

the country, the Southwest region (Arkansas, Louisiana, Oklahoma and Texas) 

had an increase of 216% compared to 243% in the Southeast (Alabama, Florida, 

Georgia, Mississippi, North Carolina, South Carolina, and Tennessee) and 202% 

in the Pacific region (California, Nevada, Oregon, and Washington). Even with 

these increases the deficit between "supply" and "need" was estimated to be 

148,000 in 1973. Yett examined these supply issues in relation to the benefits 

offered by the Nurse Training Act (NTA) of 197 4 and concluded the NTA offered 

the best solution for matching supply with demand. 
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Johnson (1980) used data from two independent sources to discuss the 

supply and demand for nurses in the late 1970s. Data from the National Sample 

of Registered Nurses (NSRN), 1977, and the National League for Nursing (NLN) 

Survey of Newly Licensed Nurses, 1977, were used to determine the internal, 

short-term flows in the supply of nurses. The National Sample of Registered 

Nurses used a lengthy questionnaire of RNs with active licenses from each of the 

50 states or the District of Columbia. The annual NLN Survey of Newly Licensed 

Nurses surveyed all newly licensed nurses to discover employment flows and job 

search experiences. These data indicated that there were 988,000 employed 

nurses in early 1977, while 422,000 nurses were inactive. There were 81,000 

newly licensed nurses that year, with the total employed increasing by 5.9% to 

1,047,000 by the end of the year. 

Author indicated the flow of active to inactive and from inactive to active 

practice resulted in a deficit of 15,600 nurses nationwide, indicating that more left 

practice than returned to practice. Once newly licensed nurses were added to the 

active pool, not only was the deficit overcome, but an additional six percent was 

added to the total supply. These data indicated newly licensed nurses were 

having little difficulty finding jobs, thus demand exceeded supply. The decline in 

number of nursing graduates indicated evidence of retrenchment and cessation 

of growth in the profession. Conclusions were that more attention must be given 

to attracting new nurses to the profession because there was little likelihood of 

being able to recruit from the vast pool of inactive nurses (Johnson, 1980). 
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Terbush and Dean (1977) reported on a health manpower study of 

registered nurse supply and demand in Virginia. The number of licensed RNs in 

Virginia in 1975 was used to assess the future supply. The projected demand for 

RNs was based on the 1975 level of utilization of services, projected population, 

and current staffing levels in various employment settings. A model was 

developed to assess the supply and demand for RNs and then used to project 

the future supply and demand in 1978, 1980, 1985, 1990 and 1995. 

A strong, positive linear correlation coefficient of 0.9913 for the period of 

1968 to 1975, helped the authors to estimate the future supply of registered 

nurses using regression analyses. Future demand was determined by examining 

the demand for RNs in several employment settings including short-term and 

long-term non-federal hospitals, federal hospitals, nursing homes, private and 

state psychiatric hospitals and institutions, and community health agencies. 

Virginia's 1975 utilization of services, projected population, and staffing levels in 

each of the employment settings were used to project future demand. The supply 

of RNs in Virginia was projected to exceed the demand by 8% in 1978 and by 

50% in 1995. The projected growth rate of the demand, as related to population 

growth (1.4% per year), was less than the growth rate of the number of employed 

nurses (1.8% per year). Using these data Terbush and Dean (1977) 

recommended the model be used to regularly assess the supply of and demand 

for RNs in Virginia and to simulate potential changes affecting either supply or 

demand for RNs. 
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The Department of Health and Human Services (1982) published a study 

of the supply of nurses between 1960 and 1980 based on available data from the 

U.S. Department of Labor, Department of Commerce, the National Education 

Association, and the 1977 National Sample Survey of Registered Nurses. 

Findings indicated that between 1960 and 1980 the number of nurses in the U.S. 

grew more rapidly than did the population. The U.S. population grew by eight 

percent, while the number of active nurses increased by 54% from 1970 to 1979. 

The Department of Health and Human Services (1981) study then used time 

series data of entrants to nursing programs as the basis of a forecasting model of 

nurse supply. The number of entrants to nursing programs increased 267%, from 

42,542 in 1952 to 113,479 in 1976 (Department of Health and Human Services, 

1982). 

Compensation 

In the same study by the Department of Health and Human Services 

(1982) nursing salaries were also examined across time. Starting salary for 

nurses relative to the mean salary of all women in professional, technical and 

kindred (PTK) occupations were examined. The ratio of wages of nurses relative 

to those of all other PTK occupations ranged from 0.96 to 1.04 between 1952 

and 1967. From 1967 until 1973, nurse wages gained rapidly relative to other 

PTK occupations, with ratios ranging from 1.02 to 1.14. The increase ended in 

1973 and in 1976 began to decline to a ratio of 1.11 in 1978. Wage data were 

then examined with number of entrants to nursing programs. Results from the 
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process were then used to explain that for each one percent increase in the RN 

wage rate, there is an increase of 1.5% in the number of entrants to nursing 

programs. A similar increase of 1 % in PTK wages caused a decline 

of more that 1,600 nursing program entrants annually. Thus, enrollment in 

nursing programs were positively related to beginning salaries and negatively 

related to wages of alternative occupations. Other findings included: 

1. Wages for nurses increased 249.6% between 1960 and 1978 

but only 49.6% between 1972 and 1978. 

2. Growth in wages for nurses lagged behind the national per capita 

personal income (249.6% to 253.3% respectively) over the 1960 to 

1978 period and 49.6% compared to 72.7% during over the 1972-78 

subperiod. 

3. Labor force participation of nurses (66.8%) was no lower than that of 

women in similar professions and occupations such as elementary 

school teachers (60.6%). (Department of Health and Human Services, 

1981) 

Using data from the Public Use Sample of the 1960 Census, Sloan and 

Richupan (1975) investigated the impact of individual and spouse wages, 

nonwage income, and number of children on the number of hours worked per 

week by RNs. The Public Use Sample represented 1 % of the total Census and 

included 3, 178 (78%) married nurses and 707 (22 % ) single nurses. Married and 

single nurses were analyzed separately to allow for the influence of the spouse's 
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wage on married nurses' work patterns. Econometric theory and methods were 

used to calculate a supply of hours model. The equation used included numerous 

components to help determine hours of work. The components included: nurse's 

hourly wage, spouse's hourly wage, household's nonemployment income, 

number of children in household separated into age categories, number of other 

adults in household separated into age categories, and specific points for nurse 

age under thirty, if black, foreign born or if spouse had been out of work for a 

year or more. 

Once the supply of hours model was developed, Tobit analysis and twin 

linear probability regressions were examined. Sloan and Richupan indicated that 

the probability a married nurse would work rose by 0.045 for every $0.1 O 

increase in her hourly market wage. The single nurse was far less responsive to 

wage incentives. Labor force participation calculated from regressions was under 

0.1 for single nurses. The authors indicated that these results supported their 

premise that work patterns of married nurses were more likely influenced by 

wage incentives, while the work patterns of single nurses were far less 

responsive to wages. All regressions clearly established spouse wage had an 

impact on married nurse work patterns. Other variables (i.e. children, other adults 

in household, unemployed spouse and nonemployment income) had varying 

degrees of influence on work force participation of married nurses (Sloan & 

Richupan, 1975). 
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Job Satisfaction 

An example of the literature on job satisfaction for registered nurses in the 

1970s was represented in an article by Donovan (1980). Donovan reported 

findings of a RN Journal reader survey on job expectations and satisfaction in the 

late ?Os. When asked to rate their satisfaction with their present jobs, only 10.8% 

(N = 114) of 1051 nurses surveyed indicated they were very satisfied. Fifty-four 

percent (N = 568) were fairly satisfied and 31 percent (N =326) were somewhat 

satisfied. Results indicated that there was discontinuity between job expectation 

and job reality in terms of important job factors and the way their present job 

meets their expectations. Ninety-two percent (N = 967) rated a sense of 

achievement as very important to them but only a third of these (32. 7%, N = 316) 

felt very satisfied with this aspect of their present job. This dichotomy continued 

down the list of professional needs. Nurses reported a lack of satisfaction with 

their present job's ability to meet their needs. Donovan (1980) concluded that the 

nurses experienced a rapid drop from high job expectations to job reality. 

Economic Trends 

The economy in the 1970s provided opportunities for some economists to 

hone their forecasting skills. With projected recessions, accelerating inflation, and 

price controls, the economy in the 1970s was on a roller coaster ride (Schweiger, 

197 4; Sprinkel, 197 4 ). Sprinkel (197 4) identified recession and high inflation as 

problems affecting the economic outlook and predicted the real Gross National 

Product (GNP) would decline for the year and 1975 would be a year of 
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recession, recovery, and slower inflation. The accumulated budget deficit for 

197 4 was $64 billion while annual monetary growth rose to 6.8%. There were 

price increases of 10-12% annually and oil prices quadrupled by $15 billion more 

than the previous year. The recession was expected to end by midyear 1975 but 

the real GNP was forecast to decline 1 % for the year. Sprinkel expected that by 

the end of 1976 inflation would decline to the 5-6 range. 

Schweiger ( 197 4) also predicted that the economy would continue on a 

downward course. He predicted that the real GNP would decline for the year and 

concluded that the economy was in the worst recession since the Great 

Depression. The U .S economy was predicted to be $40 billion less than at the 

previous peak rate in 1973. Unemployment was predicted to increase to beyond 

8%, establishing a postwar high. Consumer income and consumption levels were 

predicted to continue to fall. Real GNP was predicted to fall nearly 2% less than 

197 4. Schweiger also forecast a weak economic recovery in 1975 with an 

increase of 8.1 % in disposable personal income. The author concluded that the 

fall in real GNP would equal nearly two-thirds of the drop during the Great 

Depression and the recovery would not be as rapid as in past business cycles. 

Summary of the Seventies 

The decade of the 1970s was a turbulent one for nurses. Projections of 

shortages and oversupply of nurses were reported simultaneously. There was 

positive growth in number of registered nurses per 100,000 population during the 

decade. Very little research information was available about registered nurse 

28 



employment patterns and issues. The researchers and authors who attempted to 

explore the topic reported difficulty in accessing complete, accurate data on the 

registered nurse workforce. The economy was precarious following a recession 

and slow recovery during the first half of the decade. The Nurse Training Act 

provided a temporary solution to registered nurse supply and demand issues by 

increasing the number of entrants to nursing programs. 

Nursing Employment Issues in the Eighties 

During the decade of the 1980s the debate over nurse supply continued 

unabated. There was an increase in research efforts to identify factors that 

affected the supply of and demand for nurses across the U.S. Many researchers 

decried the lack of accurate, complete data on supply and demand. Many pundits 

predicted the demise of a sustained increasing demand for registered nurses due 

to the prospective payment system. Then, the advent of the AIDS crisis and the 

increasing complexity of health care needs produced increased demand for RNs 

despite prospective payment and cost containment. There were debates on 

whether there actually were shortages, while others debated the causes. This 

examination of the 1980s literature is not exhaustive but will give a flavor of what 

was being explored during the decade. 

Supply and Demand 

Using data from a 1977 American Nurses Association (ANA) survey of the 

1.4 million registered nurses in the U.S., Aiken and Gartner (1982) examined the 
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issues, dilemmas, and challenges facing nurses in the 1980s. Data indicated 

that 70% (N = 978,324) of all registered nurses were in the nursing labor force. 

Sixty percent (N = 586,994) were employed in hospitals. Despite that number of 

working nurses, there were between 90,000 and 100,000 vacant budgeted RN 

positions in hospitals and serious shortages in nursing homes and community 

health agencies. Complicating the issue was the reported decline of admissions 

to nursing programs, the first since the sixties. Reported factors that were driving 

demand included increased acuteness of patient conditions, increased 

sophistication of treatment, increased physician specialization, increased 

population age, increased community-based care, and more emphasis on health 

promotion and maintenance (Aiken & Gartner, 1982). 

Aiken (1983) continued to discuss the evidence of a nursing shortage in 

another article based on the same data. She reported that some economists 

remained skeptical that high vacancy rates signaled a shortage and that there 

was a danger of an impending surplus. On the other hand, the American 

Hospital Association was voicing concern of an acute national shortage. Aiken 

examined the debate and attributed the reported vacancies to increased 

demand. She reported that in order to settle the controversy, Congress 

mandated an independent study by the Institute of Medicine (IOM). The IOM 

reported that the supply of and demand for nurses was in balance. However, 

Aiken pointed out that the IOM report included the conclusion that inner-city and 

mental hospitals, as well as nursing homes, were experiencing a significant 
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nurse shortage. This variation in perspective among type of employer and 

location added to the confusion about whether there really was an increased 

demand and decreased supply. 

Aiken explained that the appearance of no shortage in most hospitals 

could be attributed to the economy. Beginning in 1980, nurses, spurred by 

double-digit inflation in the late seventies and salary increases in 1980 and 

1981, reentered the labor force in large numbers. Those already in the labor 

force increased the number of hours they worked. As general unemployment 

climbed in 1981, occupancy rates in hospitals declined, reducing the demand for 

nurses. By September 1981, RN vacancy rates in hospitals had fallen to 7.6%, 

the lowest since 1941. Aiken explained that the "strength of the economy over 

time would be the major determinant of patterns of health care use and thus a 

key variable influencing the national demand for nurses" (Aiken, 1983, p. 1444 ). 

As evidence, she reported that in 1946 the U.S. spent 4% of the GNP on health 

care and in 1982, 10.5%. Aiken voiced some concern with cost containment 

efforts by Medicare, noting that cost containment and wage and price controls in 

the early ?Os contributed to the depression of nurses' incomes during that 

decade. The author reported that in fact, 1983 wages were at 197 4 levels. 

Several national surveys were commissioned during the 1980s to 

examine the registered nurse supply. The National Sample Surveys of 

Registered Nurses were performed in 1980, 1984 and 1988. Results from these 

surveys provided insight into the changing registered nurse labor force. 
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The National Sample Survey of Registered Nurses in 1980 estimated 

there were 1,641,397 registered nurses in the US. This figure was an increase of 

more than 16% (N = 266,189) over the figure reported in 1977 by ANA. More 

than 76% of the total RN population were employed in nursing. Almost 30% (N = 

490,119) of the RN population were under 30 years of age, with the average age 

of RNs at 40.3 years. Men represented 2.7% (N = 44,317) of the RN population. 

More than 65% of employed nurses were employed in hospitals, while the 

average annual salary in 1980 for hospital staff nurses was $16,521 (U.S. 

Department of Health & Human Services, 1982). 

The National Sample Survey of Registered Nurses in 1984 included a 

review of past findings from the 1977 and 1980 surveys. The review, when 

compared with the previous reports showed slight variations in results from those 

previously discussed. DHHS's 1984 National Sample Survey of Registered 

Nurses (1986) estimated that there were 1,899,765 registered nurses in the 

country, an increase of 35% between 1977 and 1984. The employed number of 

RNs in 1980 was 76.6% (N =1,257,310) of the RN population, while in 1984 it 

was 78. 7% (N =1,495, 115). The predominant place of employment in 1984 was 

the hospital at 68%. Three percent (N = 56,992) of RNs were male. The median 

age of employed RNs was 37.7 in 1977, 36.3 in 1980 and 37.3 in 1984. There 

was no average age given in the 1984 report. The estimated median family 

. income for RNs was $33,307. If the nurse was employed in nursing and married, 

the estimated family income was$ 40,815. Average annual earnings of full-time 

32 



employed RNs were $23,505. The report concluded that the RN population had 

increased over the years but the rate of growth slowed between 1977 and 1984 

(U.S. Department of Health & Human Services, 1986). 

The National Sample Survey of Registered Nurses in 1988 reported there 

were 2,033,032 individuals licensed to practice as registered nurses in the US. 

Eight percent of licensed nurses were employed in nursing. Approximately 

68% (N = 1,380,428) of employed nurses worked in hospitals, with two-thirds of 

these working in staff level positions. Only 3.3% (N = 67,090) of all RNs were 

male, representing a small increase from 1980. Seventy percent of RNs were 

married. The number of RNs under the age of 30 declined to 15.6% (N = 

317,153) of the total nursing population. The average annual salary of full-time 

RNs was $28,383, representing an increase of $11,862 over 1980 and a $4,878 

increase over 1984. The median family income of the total RN population was 

$41,975. Married nurses employed full-time had a median family income of 

$51,350 (U.S. Department of Health & Human Services, 1990). 

In a report in Texas Nursing in March of 1985, the Texas Nurses 

Association presented the Blue Ribbon Report on Education (1985) that 

discussed the trends in nursing resources in Texas. Based on 1981 data, Texas 

RNs were: 95% female, 46% under 34 years old, 68% employed in hospitals, 

65% married, and 79% employed full-time. These data showed some variation 

from national data but comparison is difficult at the best of times since the data 

were from different sources and from different years. The committee went on to 

33 



predict that the total number of FTEs necessary for an adequate supply of RNs in 

Texas in 1987 would need to be almost 75,000, while the ideal number would be 

nearly 100,000 (Texas Nurses Association, 1985). 

Coffey, Farley, Lind, and Wilson (1988) summarized the extent of 

registered nurse shortages in the hospital sector between 1982 and 1987. 

Findings were based on data from the American Hospital Association (AHA, 

1982, 1984 and 1986), the Hospital Cost and Utilization Project (HCUP, 1982, 

1984 and 1986), and the AHA Hospital Nursing Personnel Survey (HNPS, 1987) 

and used three indicators of nursing shortage: budgeted RN vacancy rate, RN 

ratio per 100 patient days, and level of perceived shortage by hospital and 

nursing administrators. Selected hospital characteristics, known to be associated 

with staffing patterns, were used to examine the relationships between the 

characteristics and the shortage measures on a cross-sectional basis and over 

time. Bivariate and multivariate regressions were performed. Authors concluded: 

(a) recent shortages appeared to be induced by greater demand for RNs, (b) 

hospitals had not increased nursing service budgets to accommodate increased 

salary expenses, ( c) RNs were used to replace LPNs in high shortage areas, ( d) 

nurse shortages had not affected hospital profitability, and (e) severity of 

diagnostic casemix had increased steadily but did not account for shortage 

differences. 

Donley and Flaherty (1989) discussed the demand-driven elements of the 

1980s shortage. Using findings from several studies of the nurse work force 
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including the Secretary's Commission on Nursing (1988), Institute of Medicine 

Panel (1983), National League for Nursing (1987), American Hospital Association 

(1988) and The American Journal of Nursing (1988), authors made 

recommendations for changes to alleviate the shortage situation. Preliminary 

data from the 1987 NLN report indicated that estimates for nursing enrollments 

would be less than 180,000, while the American Hospital Association was 

reporting a 1987 RN vacancy rate of 11.3%, more than double that reported in 

1983. 

Authors also examined the demand for RNs during the same period using 

data from the 1987 American Hospital Association report. These data indicated 

that 81 % of hospitals were caring for patients with more severe illnesses in 1986. 

Hospitals also reported that although occupancy rates had declined in the post

prospective payment era, the demand for acute care nurses was high. Higher 

demand was attributed to increased age of the patient population, the complex 

nature of many illnesses, the increased use of high technology, and the 

shortening of the average length of stay. The 1988 Secretary's Commission on 

Nursing Report was used to support the intensity of care explanation as 

evidenced by hospitals reporting employment of 86 RNs per 100 patients in 1984 

and 96 RNs per 100 patients in 1986. 

Donley and Flaherty noted the expectation that earning power should 

increase with education and experience was not realized in nurse labor markets. 

They posited that evidence from the Secretary's Commission on Nursing 
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indicated that salary structures and fringe benefits did not recognize performance 

or tenure and that there were no significant salary differentials for hardship shifts. 

Authors reported that the Secretary's Commission on Nursing in 1988 recognized 

the importance of the work environment in addressing the nurse shortage, 

therefore, recommendations addressed reorganization of the work place. 

Conclusions were that the shortage was market-driven and changes in the work 

environment were essential. 

Using data from the 1984 National Sample Survey of Registered Nurses 

(1986) and the American Nurses Association Facts on Nursing 1986-7 (1987), 

Prescott (1989) examined reasons for the nurse shortage and discussed 

shortages in terms of supply, demand, and wages. Author compared the current 

shortage with previous shortages by examining the number of employed RNs in 

1978, 1980 and 1985. The number of registered nurses increased by 36% (N = 

408,000) between 1978 and 1985. 

Prescott also examined the labor force participation rate (LFPR) for RNs in 

1977 and 1984 and determined there was an increase in labor force participation 

from 73% in 1977 to 79% in 1984. The author also reported an increase in 

percentage of nurses working in acute care hospitals from 61 % in 1977 to 68% in 

1984. Prescott reported that during the 1970s RN salaries fell behind those of 

comparable groups, as well as behind the rate of inflation and by the end of the 

decade, hospitals were reporting 13% vacancy rates. Salaries rose between 

1980 and 1982, while vacancy rates declined approximately eight percent. 
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Between 1983 and 1987 salary increases were below 5% and vacancy rates 

remained low until 1986 when they increased to 13%. Prescott concluded that 

the current supply was at historically high levels, thus the shortage could not be 

attributed to decreases in supply. 

Prescott made the point that demand for nursing services dropped in 1982 

and continued through 1983 due in part to an economic downturn and to hospital 

anticipation of decreased income related to prospective payment. Reasons 

given for the shortage were: substitution of RNs for less skilled workers, 

increases in intensity of care, improperly functioning labor markets in regards to 

wage control practices in hospitals, and inefficient and ineffective use of 

professional nursing staff. Prescott maintained that if a shortage exists, the 

federal government increases the nurse supply by funding more nursing 

education, allowing hospitals to hire more nurses without having to increase 

marginal labor costs. Prescott explained that just increasing the number of 

nurses alone had not worked in the past. She recommended solutions that give 

more control of nursing practice to nurses and the removal of well-known barriers 

to practice and sources of job dissatisfaction (Prescott, 1989). 

Employment Trends 

Schoen and Schoen (1985) examined nurse labor force participation using 

data from seven inventories of RNs by the ANA and the 1980 National Sample 

Survey of Registered Nurses. The inventories the authors used from ANA were 

taken in 1949, 1951, 1956-1958, 1962, 1966, 1972, and 1977-1978 and were 
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based on mailings from state licensing boards to all RNs. Schoen and Schoen 

made note that the inventory data were not completely accurate in describing the 

nursing population but the inventories "provided the best and most 

comprehensive data available on the nursing population" (Schoen & Schoen, 

1985, p 106). The nurse labor force participation rates (LFPR) were defined as 

the proportion of persons in a specified group who were employed in nursing. 

The study focused on labor force participation by age, employment status, and 

education, utilizing a complicated life table equation to predict labor force 

participation rates. 

Schoen and Schoen summarized the RN LFPR as being high for those in 

their 20s, declining for those in their 30s, then increasing again for those in their 

40s. A high point was reached around age 50 to 54, followed by a steady decline 

after age 55. A 20-year-old nurse in 1949 could be expected to spend 28.5 years 

in the labor force compared to 34.1 years in 1980. There was a substantial 

increase in full-time employment between 1972 and 1978, especially for ages 

under 50. There was little change in part-time employment patterns overall or by 

age. One unexpected finding was that baccalaureate prepared RNs were 

consistently below average in their levels of labor force participation. 

Aiken (1989) once again reviewed the shortage of the 1980s and noted 

that the situation was puzzling. Using data from various government and national 

organizations such as the American Hospital Association, Department of Health 

and Human Services, and the American Nurses Association, Aiken determined 
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that indications were the number of hospital beds and patient lengths of stay 

were decreasing. Supply information indicated that the number of nurses was 

adequate to meet demand and wages were flat. There were 50 million fewer 

inpatient days in 1987 than in 1981 and no apparent supply problems until the 

late 1980s. Aiken's reason for the shortage was a change in patient need. There 

were 50,000 more ICU beds in 1989 than there were in 1973. This increase in 

intensity of care required a higher nurse-to-patient ratio. 

Aiken indicated that the prospective payment system kept nurse salaries 

down relative to those of other hospital employees. Wage compression was 

prevalent in 1989 with salary expectations, after 20 years, only 36% higher than 

at entry, while many other professions could expect up to a 226% increase after 

20 years. Aiken suggested that better salaries could be supported by more 

appropriate use of RNs. Suggestions given were to use others for the tasks that 

did not require nurses expertise such as room preparation, delivering food trays, 

transporting patients and delivering lab specimens. 

Pope and Menke (1990) used data from the U.S. Bureau of Labor 

Statistics and the American Hospital Association to examine trends in hospital 

employment, skill mix, and compensation in the 1980s. Evidence indicated the 

growth rate of hospital employment decreased from triple that of private industry 

in the1960s to only one-half the rate in the 1980s. A recession in the general 

economy in the early 1980s did not prevent rapid employment growth in 

hospitals. Despite a slowing growth rate, private hospitals added 930,000 jobs 
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between 1980 and 1990. Implementation of Medicare's prospective payment 

system in 1983 did reduce employment for a while but by the end of the decade, 

the hospital employment growth rate accelerated once again and there was 

evidence of continued revenue growth in the hospital sector. 

Pope and Menke reported that between 1980 and 1988 inpatient days fell 

17% as outpatient visits rose 31 %, with full-time equivalent (FTE} personnel per 

admission rising 12% and 26% per inpatient day. These findings indicated that 

the average intensity of nursing care in hospitals was greater at the end of the 

1980s than at any time previously. Authors reported an upgrading of hospital skill 

mix with 28% more registered nurse FTEs per adjusted admission in 1987 

than in 1980, but 22% fewer licensed practical nurses and 12% fewer ancillary 

nursing personnel. The substitution of RNs for LPNs and ancillary personnel 

resulted in a more skilled hospital work force. Pope and Menke attributed the 

increased skill mix to the demands of new technology and severity of patient 

illness. They also reported a near 20% increase in average hourly earnings for 

RNs compared to a six percent decline for all private-sector employees, 

explaining that wages rose in an effort to attract additional workers. Real 

earnings for RNs rose twice as much from 1985 to 1989 as from 1981 to 1985, in 

response to the nursing shortage of the mid 1980s. Nursing program enrollments 

also rose in response to increased wages. Authors warned that if financial 

constraints continued and hospitals were unable to continue to raise salaries, 

shortages of key personnel would occur. 
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Compensation 

Link (1987) utilized data from census reports, the National Sample Survey 

of Registered Nurses for 1977, 1980, and 1984, the National Survey of Salaries 

from the University of Texas Medical Branch, and the Annual Survey of the 

College Placement Council in order to explore RN wages. Findings indicated that 

baccalaureate prepared nurses earned $1,400 more per year than two year 

prepared nurses. Based on 1984 data, wage returns for experience were 

negligible, with nurses having 20 years experience being paid five cents more 

per hour. A similar scenario held true for years of education, with an extra year of 

education yielding five cents per hour for those with 20 years of experience. 

Hassanein (1990), a professor of economics and business, discussed the 

nursing shortage of the 1980s from an economist's viewpoint. Variables that 

significantly influenced nursing supply and demand in the hospital and non

hospital or elsewhere labor market included: RN wages, salaries in alternative 

professions, wages of LPNs, number of new nursing graduates, occupancy rates, 

and number of physicians. The author reported data on the variables were 

selected from reports published between 1960 and 1987 in: Hospital Statistics 

(AHA); Facts About Nursing (ANA); Occupational Outlook Handbook (BLS); the 

National League of Nursing; Historical Statistics of the U.S. Colonial Times to 

1970; Statistical Abstract; and Survey of Current Business. 

Hassanein divided the market for RNs into two segmented markets, one 

representing hospitals defined as nonfederal, not-for-profit, acute care, general 
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hospitals and the other as the elsewhere market. Economic equations were 

developed specifically reflecting demand and supply for each market, resulting in 

four equations. Multiple linear regression was used to estimate the coefficients 

of the equations and develop a model. Findings indicated the number of RNs 

employed in hospitals was significantly impacted by annual RN wages and the 

number of RN graduates. The number of physicians was found to negatively 

impact the number of RNs demanded, suggesting a possible substitution effect. 

As the number of physicians decreased, the number of RNs increased. Findings 

also indicated that general economic conditions as reflected by the GNP and the 

occupancy rate showed no significant impact on the number of RNs employed by 

hospitals. The wage variable and the GNP showed no significant impact on the 

number of RNs employed in the elsewhere market (Hassanein, 1990). 

Economic Trends 

Plaut ( 1981 ), an economist at the Bureau of Business Research at the 

University of Texas, discussed projections for the Texas economy in the year 

2000. Projections presented were prepared using a Texas labor market 

demographic model. The model used Texas Gross State Product, Texas output 

prices, and U.S. economic and demographic conditions to forecast employment, 

labor force, vacancies and unemployment, wage rates, consumer prices, 

population, and personal income. Projections of U.S. economic and 

demographic variables were taken from Data Resources, Inc., TREND2005 

forecast and the Census Bureau's Series II population projections. Plaut posited 

42 



that the differential between the demand for and supply of workers determines 

Texas wage rates, job vacancies, and unemployment. Thus, an excess demand 

for workers decreases unemployment and increases vacancies and wages, while 

an excess supply of workers does the opposite. 

Plaut made projections based on three levels of output growth. Low 

growth would result in an annual growth rate of 3.3% in Texas real output 

between 1979 and 2000. With moderate growth, real output would grow at 4.1 %, 

1.5% faster than the national rate. High growth would produce a real output 

growth rate of 5.5%, 2.9% faster than that projected for the nation. Projections 

for the nation indicated relatively rapid economic and population growth through 

the year 2000. However, Plaut's projections for the state's rate of population 

growth between 1990 and 2000, were expected to be somewhat slower, down to 

between 0.71 and 0.74, compared to between 1.80 and 1.86 in the 1970 to 1980 

period. Projections of national population growth were for slower growth than 

state growth, thus, increasing the state share of national activity. Real per capita 

income in Texas was expected to increase to 26% above the national average by 

the end of the century. However, state labor market conditions were expected to 

become tighter with economic growth outstripping population growth. The 

indicators of labor market tightness included average wage rate, ratio of 

vacancies to unemployment, and the employment-to-population ratio. All three 

indicators were projected to increase substantially in Texas relative to the nation. 

Plaut cautioned that the study projections should be used carefully because they 
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were exploratory rather than definitive and that unforeseen events could lead to 

entirely different growth paths in the Texas economy. 

Blank (1989) examined labor market transitions among adult women (N = 

3,802) over a nine-year period between 1976-1984. Data were from the Panel 

Study of Income Dynamics (PSID) conducted by the Institute for Social 

Research, University of Michigan since 1968.Three main characteristics were 

explored including: (a) patterns of labor market involvement among women over 

time, (b) the role of part-time work in the patterns of women's labor market 

involvement, and ( c) factors that induced women to move between part-time 

work, full-time work, and nonwork. Findings indicated that most adult women 

showed a high degree of attachment to the particular labor market involvement 

pattern they were currently in. For example, women who did not work in any 

given year (t) had an 82% probability of not working in year t + 1. Full-time 

workers in year t had an 83% probability of staying in the same work state, full

time, in t + 1. Part-time workers had only a 62% probability of remaining part-time 

in year t + 1. Women working part-time had a 17% probability of leaving the labor 

market and a 21 % probability of moving into full-time work. Blank concluded that 

women working part-time were much more likely to change their labor market 

involvement in the next year than those who were working full-time or those who 

were not working. 

A senior vice president and economist for Manufacturers Hanover Trust 

Company, Kellner (1983) compared the 1981-82 recession to others since 1948 

44 



in an article in the company's newsletter, Economic Report. The 1981-82 

recession was determined to be 16 months in duration, the same length of time 

attributed to the recession of 1973-1975, the longest lasting in the post World 

War II era. The real Gross National Product fell by 3% during the 1981-1982 

recession compared with an average of 2.5% for the previous seven recessions. 

Industrial production fell by 12.3% compared to an average decline of 10.3% in 

the previous recessions. Unemployment rose to 10.8 percent, more than 3% 

higher than the average peak jobless rate during the previous recessions. On 

average, corporate profits fell about 22% during postwar recessions. However, 

the 1981-1982 recession saw profits plunge by more than 31%. Kellner reported 

the only positive outcome of the 1981-1982 recession was a return to a low rate 

of inflation. Otherwise the 1981-1982 recession was determined to be the worse 

recession since the end of World War 11. 

Summary of the Eighties 

The decade of the 80s continued to be a turbulent time for the nation's 

nurses. Several national and governmental agencies examined the supply of and 

demand for registered nurses on a regular basis. The debate continued about 

whether there was a shortage of RNs. The total number of nurses increased over 

1970 figures but more women were entering other occupations and nursing 

enrollments were decreasing. Nurse patient ratios increased and RNs assumed 

responsibilities of other health care workers. Thus, the increased number of 

nurses was quickly utilized. Hospitals continued as the main employer but other 
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opportunities were becoming available. During the early part of the decade, a 

lengthy recession negatively affected the economy and thus wages for RNs. 

By the end of the decade, RN wages were considered to be at 197 4 levels. 

Career wage growth for nurses was determined to be greatly below that of other 

female dominated professions. The most positive outcome of the 80s for nurses 

was the increased determination to understand the supply and demand market. 

Nursing Employment Issues in the Nineties 

The 1990s brought much more debate about registered nurse 

employment patterns, staffing issues and quality of patient care. Registered 

nurses felt the pinch of increased patient loads related to supply and demand 

issues, as technology increased rather than decreased the workload. There were 

reports of nurse shortages throughout the country followed with predictions of 

future shortages of crisis proportions. The causes and solutions of nurse 

shortages were discussed and policy changes recommended. There was a 

proliferation of information about the ageing of the nursing workforce, including 

nurse educators that caught legislative attention. All of this occurred during 

continued governmental efforts to decrease the cost of health care. 

Supply and Demand 

The National Sample Survey of Registered Nurses in 1992 reported 

increase since the survey of 1980. Seventy-seven percent of the registered nurse 

population in 1980 were employed in nursing compared to 83 percent in 1992. 

Just over 4 percent of the RN population in 1992 were male, a 97 percent 
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increase since 1980. Seventy-two percent of RNs in 1992 were married. The 

average age of the nurse population was 43.1 years, while only 11 % of RNs 

were under the age of 30. The hospital was the predominant employer at 66.5% 

and approximately two-thirds of all employed nurses were in staff level positions. 

The average annual salary of a nurse employed full-time was $37,738 in 1992, 

compared to $17,398 in 1980. There were 726 employed RNs per 100,000 

population in the US. The West South Central area, including Texas, had the 

lowest concentration at 526 RNs per 100,000 population (U.S. Department of 

Health & Human Services, 1994 ). 

The next National Sample Survey of Registered Nurses occurred in 1996. 

An estimated 2,564,786 individuals had current RN licenses in the US, a 12.6% 

increase since 1992. Of the number licensed to practice, 2, 115,815 were 

employed in nursing. Slightly more than 17% of the RN population in the US 

were not employed in nursing, while 1.4% of the total RN population were 

actively seeking employment. The average age of all RNs was 44.3 years, an 

increase of 1.2 years over 1992 figures. Only 9% of RNs were less than 

30 years old. The average annual earnings of full-time employed RNs was 

$42,071. By 1996, 60% of all employed RNs worked in hospitals, with 62% 

employed in staff level positions. The national average of RN to 100,000 

population ratio was not reported in the 1996 report but the New England area 

had the highest concentration of employed nurses, with 1,103 per 100,000 

population. The Pacific area with 621 employed RNs per 100,000 population, had 
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a lower concentration than the West South Central area (including Texas) with 

642 per 100,000 (U.S. Department of Health & Human Services, 1997). 

The 2000 National Sample Survey of Registered Nurses reported an 

estimated 2,694,540 individuals held current RN licenses in the U.S., 

representing an increase of 62.2% since 1980. Of the number licensed to 

practice, 2,201,813 (81.7%) were employed in nursing. The years between 1996 

and 2000 showed the slowest growth in RN population since 1980. RNs actively 

seeking employment represented 1.4% of the total RN population in the country. 

As was true in prior studies in the series, the New England area had the highest 

concentration of employed nurses in relation to the area's population, 1,075 per 

100,000. Once again, the Pacific area had the lowest concentration, 596 per 

100,000. Texas, in the West South Central area was the second lowest with only 

650 RNs per 100,000 population. The average age of all RNs was 45.2%. 

Only 9.1 % were less than 30 years old. Almost 72% of all RNs were married. 

The average annual earnings of full-time employed RNs were $46,782. In 2000, 

59.1 % of all employed RNs worked in hospitals, with more than 60% employed in 

staff level positions. While the number of staff nurses had increased, their 

proportion of the total nurse workforce had declined from 67% in 1988 to 62% in 

2000 (U.S. Department of Health & Human Services, 2001 ). 

Kinard and Little (1999) surveyed 91 hospital human resource managers 

nationwide to assess the degree of shortage of qualified job applicants and to 

determine the strategies being used to deal with any shortage. Fifteen job 
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categories were identified with degree of perceived shortage of employees. The 

occupations with the most critical shortages were identified as computer systems 

personnel, registered nurses, pharmacists, and therapists. Therefore, applicants 

for positions requiring high levels of technical training and expertise were in short 

supply. Recruitment strategies included signing bonus (21 %), compressed work 

week (15%), above market compensation (18%), and flexible work schedules 

(27%). Kinard and Little postulate that during periods of recession, workers tend 

to stay in their current jobs because of security concerns but with a booming 

economy, workers look to improve their situation by changing employers. Health 

care workers were not immune to these forces. In a climate rife with downsizing, 

re-engineering, outsourcing and mergers, workers learned the hard way that they 

were expendable. Declining employer loyalty, and the prospect of improving 

one's economic situation encouraged health care workers, including nurses, to 

seek employment elsewhere, thus exacerbating the nurse shortage. Authors 

concluded that attracting qualified workers was more difficult than ever before, 

even with good working conditions, above market compensation, and competitive 

benefits. 

Wharrad and Robinson (1999) explored the global distribution of 

physicians and nurses and the influence of Gross National Product (GNP) on that 

distribution. The data were compiled from various United Nations (UN) sources 

on 14 7 countries. A general linear regression model for GNP per capita on 

nurses and physicians per 1000 population was then produced. Standardized 
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residuals were then calculated and plotted to determine the relationship between 

global distribution of physicians to population and that of nurses. Results 

indicated there was a positive correlation (r = 0.84, P < 0.001) between the 

number of physicians and the number of nurses per 1000 population. The ratio of 

physicians to population varied from 1-to-227 and 1-to-50,000, while for nurses 

the ratios ranged from 1-to-61 and 1-to-33,000. GNP explained 49% of the 

variation in physicians and 40% in nurses. Authors concluded that 70% of the 

distribution of nurses globally can be explained by the distribution of physicians 

and the influence of GNP per capita on the global distribution was substantial. 

Compensation 

Cipriano (1992) examined compensation for registered nurses in staff 

positions in hospitals between 1960 and 1990. Using a historical, exploratory, 

descriptive design, the author explored the relationship of RN compensation and 

time. Data sources included national agencies and organizations, such as the 

Department of Labor's Industry Wage Survey of hospitals and National 

Sample Surveys of Registered Nurses, ANA's Facts about Nursing, and the 

American Hospital Association's The Nursing Personnel Survey. The author 

noted the difficulty of establishing a time series of staff nurse salaries because of 

the disparities in sampling and methodologies in a variety of reports issued 

during the period of study. Therefore, only two sources of salary data were 

utilized, the Industry Wage Surveys and the National Sample Surveys of 

Registered Nurses. Selection of data were limited to aggregate national data, 
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excluding local, state, regional or special interest sources. 

Findings indicated that over the thirty year period between 1960 and 1980, 

actual RN salaries increased 606%, while real earnings, adjusted for inflation, 

grew only 82%. Career earnings growth for nurses was not comparable to other 

professional and technical workers. The registered nurse labor pool grew more 

than threefold, while consistently two-thirds (63% - 68%) of all nurses worked in 

hospitals. Three-quarters of reported vacancy rates during the period exceeded 

10%, indicating shortage conditions. The labor force participation rate grew from 

an activity rate of 64.9% in 1962 to 80% in 1988. Cipriano (1992) also reported 

that nurses chose to work full or part-time based on a desire to commit time to 

the work force in exchange for compensation. During periods of recession, there 

were increases in contribution of hours to the work force and the activity rate 

increased overall for both full and part-time nurses. The author recommended 

that the nursing profession take bold steps to control supply, redefine demand, 

and increase wages to correct the market for registered nurses. She also 

declared that the findings support the need for a standardized national minimum 

data set of registered nurse information. 

Brewer (1996) used the 1984 and 1988 National Sample Surveys of 

Registered Nurses to examine the labor supply of nurses in relation to changes 

in wage. Two statistical models were used, ordinary least squares and logistic 

regression analyses to determine the relationship of wages and number of hours 

worked. Findings indicated that for every 1 % increase in mean wage, the 1984 
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female nurse would increase annual hours of work by 1.35%, while the male 

nurse would increase hours of work by only 0.85%. Therefore, female nurses had 

an elastic response to the wage, while male nurses were less responsive. In 

1988, female nurses would increase their annual hours of work by 1.45% for 

every 1 % increase in mean wage, while males would increase hours of work by 

only 0.26%. Hence, female nurses responded more ~trongly than did male 

nurses to changes in the wage in 1988 then in 1984. As could be expected, all 

nurses chose to spend less time in the labor force as other family income 

increased. Brewer concluded that the wage responsiveness demonstrated in the 

study indicated that female nurses are likely to respond to decreased wages by 

decreasing their labor force participation. 

Schumacher (1997) examined relative wages and exit behavior among 

RNs using data from the Bureau of Census Current Population Surveys (CPS) 

between 1983 and 1994 and National Sample Surveys of Registered Nurses for 

1984, 1988, and 1992. Schumacher indicated that RNs had a high degree of 

occupation-specific training making them relatively immobile across occupations 

and less sensitive to outside wages. This hypothesis was tested by comparing 

RNs to secretaries. Economic theory explains that relative earnings play a small 

but significant role in the decision to switch occupations. Of the 11,000 

individuals in the CPS employed as RNs in the previous year, 93% were 

employed in the current year. Using econometric measures, CPS data were then 

used to measure how the relative wage influenced the exit decision of nurses. 
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Findings suggested that the decision to leave nursing was correlated with the 

relative wage of the worker. The estimated gap between the actual and 

alternative wage had a small impact on the mobility of RNs. A one standard 

deviation (0.42) increase in the gap was predicted to result in only a 0.55% 

decrease in the probability that a nurse would leave for another occupation. 

Findings indicated the decision to leave nursing for another occupation was 

influenced by the alternative wage but secretaries were much more sensitive to 

outside wages than were RNs. A one standard deviation increase in the wage 

gap (0.48) resulted in a 1.6% decrease in the probability that a secretary would 

leave for another occupation. Schumacher concluded that outside wages could 

be expected to have only a small impact on the decision to leave nursing due to 

the relative nontransferability of nursing skills. 

Job Satisfaction 

Staffing ratios, patient mortality, nurse burnout and job dissatisfaction 

were examined by Aiken, Clarke, Sloane, Sochalski, and Silber (2002) using data 

from 10,184 nurses employed in 168 acute care hospitals in Pennsylvania 

between 1998 and 1999. Outcomes for 232,342 patients between the ages of 20 

and 85 who underwent procedures were also examined. Descriptive data and 

logistic regression models were used to estimate the effect of staffing on nurse 

job satisfaction, burnout, patient mortality, and failure-to-rescue (deaths within 

30 days of admission among patients with complications). Findings showed 50% 

of the hospitals had patient-to-nurse ratios that were five-to-one or lower. 
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Almost half (43%) of the nurses had high burnout scores, while a similar 

proportion were dissatisfied with their jobs. Higher emotional exhaustion and 

greater job dissatisfaction were significantly associated with patient-to-nurse 

ratios. Final odds ratios indicated an increase of one patient per nurse in staffing 

levels increased burnout 23% and job dissatisfaction 15%. The authors 

concluded that nurses in hospitals with eight-to-one staffing ratios would be 2.29 

times as likely as nurses in hospitals with four-to-one staffing ratios to experience 

high emotional exhaustion and 1. 75 times as likely to experience job 

dissatisfaction. Findings also indicated that 43% of nurses reporting high burnout 

and job dissatisfaction intended to leave their job within the next year, while only 

11 % who were not burned out and remained satisfied, intended to leave. 

Aiken, et al., also concluded that patient mortality increased by 7% for 

every additional patient in the nurse's workload. An increase in number of 

patients per nurse from four to six was accompanied by a 14% increase in 

mortality, while an increase from four to eight patients per nurse was 

accompanied by an increase of 31 % in mortality. Authors concluded that 

substantial decreases in mortality rates could result from increased RN staffing. 

Employment Trends 

Aiken, Sochalski, and Anderson (1996) examined trends in hospital 

employment and explored the implications of restructuring activities and future 

job prospects for nurses. Authors used RN employment data from the American 

Hospital Association, the Bureau of Health Professions' Division of Nursing, and 
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case-mix index data from the Health Care Financing Administration (HCFA) to 

reconcile nurses' perceptions that hospitals were reducing nurse staffing to 

unsafe levels with the hospital management view that major restructuring of the 

workforce was warranted. Findings indicated that total hospital employment grew 

steadily between 1981 and 1993 for a net increase in employment of 11.3%. 

Nursing personnel declined by 7.3% nationally, while other non-nursing hospital 

personnel categories increased between 46 and 50%. Authors noted that 

nursing personnel had declined as a percentage of the hospital workforce, from 

45% in 1981 to 37% by 1993. The loss of non-RN personnel was noted as the 

principal cause of the overall decrease in nursing personnel. The result of steady 

growth in RNs relative to case-mix increases and a decline in non-RN personnel 

was an increase in RNs as a percentage of total nursing personnel or an 

enriched skill-mix. Authors determined that although there was an increase in RN 

FTEs of 27 .6% (N =193,000) and a 29.4% increase in RN-to-patient ratio, once 

the RN-to-patient ratio was adjusted for case-mix increases, the number of RNs 

employed in hospitals merely kept pace with changing acuity levels. The authors 

indicated this substantiated reports of reduced staffing levels and increased job 

stress. 

Using data from the 1996 National Sample Survey of Registered Nurses 

(NSSRN), Malone and Marullo (1997) presented an ANA policy paper on 

workforce trends in the United States. Findings included a reported increase in 

number of RNs employed full-time from 68.9% in 1992 to 71.4% in 1996. The 
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proportion of the total RN population employed in nursing remained at 82. 7% in 

1996, while the proportion of RNs employed part-time was down from 31.8% to 

28.6% in 1996. Also noted was an increase of 1.1 % (N = 113,683) in number of 

males employed in nursing, as well as a 12.5% increase in RN hospital positions 

over the previous survey. The proportion of employed RNs working in a hospital 

setting between 1992 and 1996 declined by 6%. Authors reported that this 

proportion was consistent with anecdotal reports that RN hospital employment 

was shrinking as hospitals reduced their utilization of RNs and replaced them 

with ancillary personnel. 

Glaessel-Brown (1998) discussed the long-term implications of using 

foreign nurses to manage fluctuations in the demand for registered nurses. The 

discussion was based on local labor market impact research conducted for the 

U.S. Department of Labor as part of the Immigration Nursing Relief Advisory 

Committee (INRAC) report. Local labor market impact studies were completed on 

five major metropolitan areas including Boston, Los Angeles, Miami-Ft. 

Lauderdale, New York City, and the Tampa Bay area to assess Immigrant 

Nursing Relief Act's (INRA) effectiveness. Findings showed that (a) many 

employers faced with shortages chose to recruit abroad, (b) some employers 

sought foreign nurses to avoid the cost of agency nurses or hired foreign RNs at 

new-graduate wage rates, (c) foreign nurses arrived ready to work full-time and 

to take on major responsibilities in difficult to cover units, ( d) foreign RNs were 

valued for bringing racial and ethnic diversity to inner city facilities, and ( e) 
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foreign RNs were regarded as colleagues not competition by U.S. nurses. 

Authors determined that the only negative aspect of importation of foreign 

RNs was the lost opportunity for wage adjustments related to increased demand, 

a normal market driven response to decreased supply. Wage compression and 

lack of adjustment by market forces were the result. Glassel-Brown concluded 

continued use of immigrant nurses postponed efforts to resolve barriers to a 

more stable professional work force. The use of immigrant nurses was a short

term solution to nurse shortages that had long-term negative consequences for 

the profession. 

Notable Research 

During the 1990s, Buerhaus examined the issue of nurse supply and 

demand from many different perspectives and with many other researchers. A 

prolific number of studies and articles were produced and provided more insight 

into the registered nurse labor market during the decade. Buerhaus explored 

registered nurse job satisfaction, supply and demand, compensation, and 

employment trends. Some of these studies are discussed. 

Buerhaus (1991) examined a random sample of 403 Michigan RNs from 

an accessible population of 78,096 using a 67-item questionnaire. Data collected 

included educational, professional, economic, employment, and general 

demographic characteristics of RNs. Fifty-nine of the items on the questionnaire 

measured RN work satisfaction. The work satisfaction items were subdivided into 

six components, including: pay, autonomy, task requirements, organizational 
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policies, job status, and interaction. Most (97%) of the respondents were female, 

married (78%), white (93%), and employed in nursing (77%). Less than half 

(47%) worked full-time. Findings indicated that Michigan RNs felt that autonomy 

was the most important component of work satisfaction, followed closely by 

professional status. Regardless of education, Michigan RNs were most satisfied 

with their professional status and autonomy. The least satisfying component was 

pay. Buerhaus postulated that the study refuted assertions in popular literature 

that shortages result from RNs' dissatisfaction with their work attributed to lack of 

autonomy and professional status. Buerhaus concluded the great disparity 

between the importance of and actual satisfaction with pay suggested that pay 

could be the underlying source of job dissatisfaction. 

Secondary data from the 1984 National Sample Survey of Registered 

Nurses (NSSRN) were used by Buerhaus (1991) to analyze the effects of 

economic and scoiodemographic variables on the number of hours worked 

annually by registered nurses. The economic theory of decision to work was the 

theoretical basis for the study. A population of 16,880 employed RNs from all 50 

states and the District of Columbia, meeting the inclusion criteria of spending at 

least 50% of their work time each week providing direct patient care were chosen 

from the completed NSSRN surveys. Nearly all (97%, N = 16,374) were married 

women, averaging 37 years of age, working approximately 34 hours per week in 

a hospital, and earning almost $19,000 annually. 

Buerhaus used ordinary least squares multiple regression analysis to 
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estimate the effects of economic and sociodemograhic predictor variables on 

annual number of hours worked. Buerhaus reported the predicted wage rate 

exerted a positive and statistically significant effect on annual hours worked by all 

RNs. The estimated regression coefficient (75.27) was interpreted as meaning 

that an increase of $1.00 in RN wages would result in an increase of 75 hours 

worked per year. However, Buerhaus discovered that the positive effect of 

predicted wages on annual hours worked was not statistically significant for the 

group of married RNs and those who were widowed, divorced or separated. For 

unmarried RNs, findings indicated that raising wages would result in modest 

increases in the number of hours worked. The coefficient estimated for predicted 

wages (167.80) was positive and statistically significant. Thus, a wage increase 

of $1.00 would result in approximately 168 more hours worked each year by the 

unmarried group. Males worked more hours (between six and eleven weeks) per 

year than married RNs. Non-whites also worked more hours (between four and 

seven weeks) than married RNs. The presence of children at home exerted a 

substantial (385 fewer hours) effect on hours worked per year. Buerhaus 

concluded economic incentives would not affect all RNs making decisions to 

work but enough to result in important changes in labor supply. 

Buerhaus (1993) followed with a summary of the RN labor market in the 

first half of the 1980s as indicated by hospital RN vacancy rates. Data from a 

study of the Maryland and specifically the Baltimore RN labor market were 

compared to national data from the American Hospital Association, American 
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Nurses Association, the Department of Commerce, and the University of Texas. 

In 1979, average vacancy rates were 14% but decreased to 4.4 % by 

1983. The rate quickly rebounded to 11 % by 1986 and remained at the double 

-digit level into the 1990s. Growth in real wages was positive and considerable 

between 1980 and 1982 but between 1983 and 1985, annual changes in real RN 

wages were negative, while there was a steady, gradual rise in RN vacancy 

rates. By 1986, RN wages had risen considerably but were not high enough to 

offset the increased demand for RNs that had been building since 1983. 

Buerhaus concluded that in the early 80s real RN wages were increasing 

at the same time that a national recession caused unemployment rates to 

increase and RN non-wage income to fall. These economic shifts resulted in 

increased economic incentives for RNs to increase their employment activity 

leading to declining vacancy rates. With economic recovery from the 1981-82 

recession, unemployment rates fell and RN non-wage income increased while 

real RN wages fell. At the same time hospitals were increasing their demand for 

RNs, leading to the creation of another RN shortage in 1986. The author 

concluded that changes in real RN wages and non-wage income exerted 

important effects on the performance of the hospital RN labor market, as 

reflected by changes in RN vacancy rates. Buerhaus stressed that economic 

factors are not the only factors that must be considered when examining the RN 

labor market. Non-economic forces also exert important influences. 

Buerhaus (1995) continued exploration of the performance of the hospital 
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RN labor market from an economic perspective by examining RN vacancy rates, 

real RN wages, and national unemployment rates between 1986 and 1994. 

During the previous RN shortage from 1986 -1991, hospital RN vacancy rates 

ranged from 10.6% to 12. 7%. Beginning in 1991, vacancy rates dropped to 8. 7% 

and continued to fall through 1994, when the rate was down to 4%. During the 

same period of time, real RN wages rose in every year except 1994, where real 

wage increases were flat. National unemployment rates fell each year after the 

economic recession in 1981-1982 before rising again in 1990 when another 

recession began. The total number of employed RNs rose from 80% in 1988 to 

83% in 1992. Unlike the recovery after the recession of 1981-1982, the recovery 

after the 1990-1991 recession did not produce increased RN hospital vacancy 

rates. Buerhaus attributed the lack of increasing RN vacancy rates to reported 

widespread anxiety over job security, increased complexity of care, concerns 

over the quality of care, and restructuring of hospital and nursing services that 

eliminated nursing positions. The author concluded the lack of consumer 

confidence in the economy contributed to RN willingness to continue to 

participate in the labor market at such high levels, regardless of the many 

perceived negative changes occurring in the industry. 

Buerhaus and Staiger (1997) interviewed 62 health executives in 11 states 

with high enrollment in HMOs in 1995 to determine the pressures on the RN 

labor market. To establish background information, the authors used the U.S. 

Bureau of the Census survey data for the 1983 to 1994 period. From this data it 
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was determined that (a) nurse wages had not increased in the 1990s; (b) 

employment of RNs continued to increase through 1994; and (c) after 1990, 

there was a shift of nursing personnel from hospitals into home health, especially 

in states with high HMO enrollments. 

Buerhaus and Staiger determined there was lack of data describing the 

underlying forces driving the change in the RN labor market. Therefore, 62 

executives were asked 26 open ended questions about changes in nurse 

employment, earnings, collective bargaining, fringe benefits, nurse roles, 

substitution of RNs with LPNs and aides, patient severity, quality of patient care, 

and expectations for nurse employment during the rest of the decade. Resulting 

data were grouped into three areas of interest, perceptions about employment 

and job opportunities, other employment issues, and expectations for the 

remainder of the decade. Findings indicated that executives perceived a mostly 

positive and fast-changing nurse labor market in the 90s. Concern was evident 

about the aging of the RN work force, possibilities of a RN shortage, the linking of 

quality patient care to nurses, and the ability of educators to respond quickly to 

the need to prepare nurses for rapidly changing employer requirements. Of note 

was the executives' perception that RNs would need retraining to prepare for a 

substantial shift of care delivery to home and community settings. 

By 1999, Buerhaus and Staiger (1999) were reporting overall growth in 

RN employment, while earnings had slowed beginning in 1992, leading to a 

decline in salaries by 1995 and 1996. These findings were based on data from 
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the Bureau of the Census Current Population Surveys between 1983 and 1997 

and were used to retrospectively determine trends in employment and earnings 

of nursing personnel employed in hospitals, home health care, nursing homes 

and physician offices. The data included all persons ages 21 to 64 who reported 

their occupation as RN (N = 47,996), LPN (N = 12,115), or aide, orderly, or 

attendant (N = 45,126). Employment of RNs and aides grew at an average of 3 to 

4 % per year between 1983 and 1994. Between 1994 and 1997, employment 

growth for RNs slowed to less than 2%, while employment growth for LPNs and 

aides increased slightly. RNs averaged a 2.7% growth in inflation-adjusted hourly 

wages through 1990. Wage growth leveled off between 1990 and 1994 and fell 

1.5% annually between 1994 and 1997. By 1994, states with low HMO 

enrollment were now reporting the employment slowdown that high HMO 

enrollment states had previously reported. Wages began falling in high HMO 

enrollment states after 1991, while wages continued to rise in low HMO 

enrollment states through 1993. However, wages declined in all states between 

1993 and 1997. 

Buerhaus and Staiger concluded that overall trends in RN employment 

and earnings between 1994 and 1997 turned negative, suggesting an overall 

decline in demand. By 1998, there reports of RN shortages throughout the 

country, suggesting that hospitals were increasing the size and skill of their 

nursing staffs. Buerhaus and Staiger cautioned that until data on RN employment 

for 1998 and later years became available, it was impossible to know if there was 
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an emerging RN employment growth trend or simply a statistical aberration. 

Buerhaus, Staiger, and Auerbach (2000) again utilized the Bureau of the 

Census Current Population Survey (CPS) to examine demographic data on all 

individuals aged 23 to 64 years employed as RNs (N = 60,386). These data were 

used to estimate the number of RNs of each year of age who were working in 

each year. The authors used the National Sample Survey of Registered Nurses 

to validate CPS estimates. The estimates of average age and total number of 

RNs were similar between the two surveys. The CPS was used solely for the 

analysis because the CPS was available annually and asked a consistent set of 

questions over a longer period of time (Buerhaus, et al., 2000). These data were 

decomposed and divided into three distinct components, population, cohort, and 

age effects. 

Authors concluded the CPS data showed that between 1983 and 1998, 

the average age of working RNs increased by more than four years, from 37.4 to 

41.9 years. Over the same time period, the proportion of the RN labor force 

younger than 30 years decreased from 30.3% to 12.1 %, while the actual number 

of working nurses younger than 30 years decreased by 41 % from 419,000 in 

1983 to 246,000 in 1998. In hospitals, the average age of RNs increased by 5.3 

years, while the average age of the U.S. labor force increased by less than two 

years between 1983 and 1998. The number of women aged 15 to 19 years from 

which nurse education programs drew students declined in the 1980s. As 

opportunities outside nursing expanded, the number of young women entering 
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the RN labor force declined. This decline resulted in a steadily aging RN labor 

force. The analysis indicated a fundamental shift in the RN labor force during the 

1980s and 1990s. A model developed by the authors, showed that over the first 

decade of the new millennium, the aging of the RN labor force would continue. 

By 201 0 and beyond the RN labor force would shrink as the current cohort began 

to retire. As a result, the RN labor force would be nearly 20% below projected 

requirements by 2020. Registered nurse shortages were predicted with 

permanent shifts in the labor market. Wages for RNs were predicted to rise and 

employers were expected to substitute other personnel for RNs to meet the 

needs of patients and the institution's economic restrictions. 

Staiger, Auerbach, and Buerhaus (2000) explored, as part of a larger 

study of the aging RN workforce, the factors that led to the declining interest in 

nursing as a career. Data from Current Population Surveys (CPS) and the 

Cooperative Institutional Research Program (CIRP) Freshman Surveys by the 

Higher Education Research Institute at the University of California, Los Angeles 

were used to examine the declining propensity of younger women to choose 

nursing as a career. The CPS data were obtained from all individuals between 

the ages of 23 and 64 years employed as RNs in the week of the survey (N = 

56,930). The CIRP data were from first-year students age 20 and under in two 

and four year colleges and universities. Birth cohorts were used to estimate the 

number of RNs observed to be working at each age relative to that of other 

cohorts at the same age (Staiger, et al.). 
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Authors identified peak interest in nursing occurred among graduates from 

high school around 1973. Since then interest had declined by approximately 

40%. There was a temporary increase in student interest in nursing that peaked 

in 1992 and then disappeared. This peak occurred at a time when real wages for 

RNs were at an all time high and publicity related to nursing was relatively 

positive. Authors suggested that the most likely cause of the decline was the 

expansion of career opportunities over the last three decades for women in 

traditionally male-dominated fields. The study also indicated that many women 

with high academic ability, who would have entered nursing in the past, were 

entering managerial and professional occupations other than nursing. Thus, the 

declining interest in nursing was driven by fundamental, permanent shifts in the 

labor market. 

Nursing Shortage in Texas 

Just as elsewhere in the nation, the demand and supply of nurses 

changed in Texas during the 1990s. The changes produced uncertainty and 

controversy. There was a dearth of published research specifically on the RN 

workforce in Texas prior the end of the decade. Labor market data for registered 

nurses in Texas were available from many different special reports issued by 

numerous agencies including: the Texas Department of Health, the Texas Higher 

Education Coordinating Board, the Texas Board of Nurse Examiners, and the 

Texas Nurses Association. However, researchers soon discover that the reports 

are limited in purpose and offer only partial and often non-comparable 
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information. As a result, the Texas Nurses Foundation, the Texas Institute for 

Health Policy Research, and the Center for Health Economics and Policy (CHEP) 

of the University of Texas Health Science Center entered into a partnership to 

gather data that would fill the gap in registered nurse workforce and labor market 

information {The Nurse Workforce Data System at CHEP). This report was based 

on the only comprehensive studies of RN employment in Texas and provided the 

only in-depth information available specifically on the state. 

Several reports were published with findings from the research done 

through CHEP. A final report was edited by Furino, Gott, and Miller (2000) and 

included summaries of four distinct but complementary research projects. Topics 

included findings on the supply of RNs in Texas, self-reported career fulfillment 

including job satisfaction, employer needs and preferences, and an assessment 

of the educational capacity to meet labor market demands. Conclusions drawn 

from the research projects included.: (a) Texas was threatened by RN shortages 

that were likely to get worse over the next 20 years; (b) the Texas RN population 

was similar to the national RN population demographically; (c) nursing 

educational institutions in Texas had limited capacity for increasing the number of 

graduates; (d) employers, particularly hospitals, were receiving substantial 

reductions in reimbursements and were under pressure to decrease the cost of 

health services; and ( e) reliable information on the workforce would continue to 

be an essential element in any effective strategy to address the challenges 

associated with the RN labor market. 
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Specifically, some evidence of RN shortages was apparent in data from 

several sources used by CHEP. While the national nurse-to-population rate was 

772 per 100,000, there were only 553 RNs per 100,000 population in Texas. 

Employers reported an average increase of 3% in budgeted positions between 

1999 and 2001 in Texas. RN vacancy rates for 1999 through 2001 averaged 

14%, with home health at 17% and long term care at 18%. The number of RNs 

under age 31 was 14% in Texas compared to 12% nationally. The average age 

of RNs employed in hospitals in Texas in 1999 was 42.8 years. Associate degree 

nurses represented 48% of the total of all RNs in Texas, while baccalaureate 

prepared nurses represented 39%. The need for RNs in Texas was estimated to 

increase rapidly due to: (a) the rate of population growth, (b) a low RN-to

population ratio (45th in the nation), (c) an aging population, and (d) large 

geographic areas that were designated medically underserved. 

At the time of the study, the majority (53%) of Texas RNs were primary 

wage earners in households, with 80% of all licensed RNs employed full-time. 

More than 80% worked in hospitals and had been employed in the same facility 

seven years. In regards to job satisfaction determined by organization factors, 

high percentages (66% or higher) reported feeling loyalty and personal 

commitment to employers. In regards to job satisfaction determined by staffing 

factors, 63% reported that RN staffing was inadequate and current working 

conditions jeopardize their ability to deliver safe care. 

Four hundred two employers of RNs in Texas were surveyed to determine 
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hiring plans, staffing patterns and practices, recruitment and retention efforts, and 

personnel policies. Findings indicated the average number of budgeted RNs 

increased between 1999 and 2001 for all employer groups except the Texas 

Department of Health and Mental Health and Mental Retardation clinics. The 

vacancy rate for RNs for the period across all employment sectors was 12.6%, 

with hospitals (N = 99) reporting average vacant FTEs of 23.2%. The reason 

cited most frequently by hospitals for reducing RNs was shortage of available 

nurses, while 38% reported shifting some traditional RN tasks to L VNs. 

Employers from all sectors (72% to 99%) reported difficulty in recruiting 

experienced and newly licensed RNs, with the time needed to fill specialty area 

vacancies running between 14 and 16 weeks. Hospital employers used signing 

bonuses and compensation packages to recruit RNs and flexible hours and 

compensation to retain RNs. Employers prefered (68%) to hire more 

baccalaureate nurses, generally rating them as better prepared than associate 

degree nurses. Hospitals were the only employers citing the need to use 

temporary agency RNs (44%) or traveler agency RNs (24%) to supplement their 

staff, while 41 % reported that mandatory overtime was required in the institution 

to meet staffing needs. 

The educational capacity of the state of Texas had several limiting factors. 

Two converging age-related trends in faculty were noted in the study, the 

increasing average age of faculty and the decreasing percentage of faculty under 

the age of 40. The mean age of nursing faculty in Texas was 51years compared 
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to 4 7 .5 years nationally. The number of nursing program enrollments decreased 

9.3% between 1996 and 1999, while the number of graduates decreased 14.5%. 

Sixty-four percent of deans and directors identified budget restrictions as a 

barrier to increasing enrollment. When faculty salaries were compared to national 

faculty salaries, 76% reported that faculty salaries were not competitive (Furino, 

Gott, & Miller, 2000). 

These studies were the most comprehensive exploration of the registered 

nurse workforce in Texas ever undertaken. The researchers were hopeful that it 

would provide the basis for an ongoing database offering future researchers the 

opportunity to explore information useful for development of policy and for better 

understanding of the registered nurse labor market in Texas. The legislature 

failed to provide additional funding for further study therefore more information 

from the researchers about the workforce in Texas will be slow in coming. 

Economic Trends 

The decade of the 90s saw dynamic growth in technology that produced 

many changes in the economy. After a recession in 1991 to 1992, the economy 

grew at a rapid rate producing many jobs in the technology and services sectors. 

Wage growth was consistent in most industries and new job opportunities were 

created. The following is a sample of some of the articles that discussed the 

economy during the decade. 

McConnell, Mosser, and Quiros (2000) analyzed the behavior of the major 

components of the Gross Domestic Product (GDP) during two periods, 1959 to 
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1983 and 1984 to 1998. The more recent period showed more stable growth for 

all of the components of the GDP, while there were striking declines in the 

variability of residential investment and of imports and exports. Authors also 

found the single biggest contributor to the overall decline in GDP volatility to be 

inventory investment. The authors believed that the adoption of just-in-time 

computer-based inventory controls helped companies maintain lower and less 

volatile stock levels. These structural changes, occurring in recent decades, 

seem to have reduced the volatility of several key economic sectors resulting in 

overall stability in economic growth (McConnell et al., 2000). 

Using data from the Bureau of Labor Statistics, Goodman (2001) 

identified and discussed cyclical and countercyclical employment trends in the 

services industry. The author postulated that service industries usually resist 

recessions as evidenced by a lack of net decline in employment during a 

recessionary period. Goodman showed differences in job trends between periods 

of general economic expansions and periods of recession. Major service industry 

groups were divided into either cyclical or countercyclical categories. Then within 

each category, the groups were shown in order of the amount of difference 

between their behavior in recessions and their behavior in general economic 

expansions, as indicated by the GDP. The service industry as a whole was 

determined to be cyclical with engineering and management services, losing jobs 

during an average quarter of a recession as opposed to merely decelerating. 

There were fewer countercyclical groups in the service industries. The major 
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service industry group with the greatest employment, health services with 1 0 

million employees, indicated statistical significance of countercyclical behavior. 

The starting point for data in the health services group was 1958. There were six 

recessions noted between 1958 and 2000. Healthcare employment trends were 

determined to be countercyclical in the sense that growth in number of jobs 

gained during recessions exceeded growth during general economic 

expansions. In other words, jobs were gained faster in healthcare during a 

recession than during normal business cycles. 

Goodman postulated that demand for healthcare is relatively unaffected 

by recessions because to consumers healthcare is a necessity and is not an 

optional purchase. Third party payers provide most of the funding so there is no 

competition with other purchases. The author further indicated that "considerable 

evidence shows that healthcare is subject to labor shortages, which intensify in 

prosperous times and are somewhat relieved in a sluggish or shrinking economy" 

(Goodman, 2001, p. 7). Goodman discussed the likelihood that restrictive rules 

governing Medicare and Medicaid payments contributed to the countercyclical 

behavior of the healthcare services group. Restrictions were introduced in 1983, 

1996, 1997, and 1998, which were years of economic expansion. Each of these 

years, produced a slowdown in the growth of healthcare jobs. The reason given 

for the countercyclical behavior of some service groups and not others was that 

labor shortages ease during recessions making more- individuals available for 

less desired, often lower paying jobs (Goodman, 2001 ). 
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Goodman (2003) once again examined the labor force and the economy 

when he analyzed gender shifts in employment associated with recessions and 

recoveries between 1970 and 1993. Data from the Bureau of Labor Statistics, the 

Bureau of Census, and the National Bureau of Economic Research were the 

basis for the analysis. When exploring the 1990-1991 recession, the author noted 

that although males accounted for the vast majority of jobs cut in the U.S., 

women filled the majority of jobs added in the 1992 to 1993 recovery. Surveys of 

businesses by the Bureau of Labor Statistics indicated that this pattern occurred 

in each of the four most recent recession and recovery periods between 1975 

and 1993. The lag in the rebound of men's employment was longer after the 

1991-1992 recession than after the three previous downturns, meanwhile, the 

number of employed women increased by 2.2 million. Men lost a net 72 to 100% 

of the jobs cut in the last four recessions, while women filled 51 to 59% of the 

jobs added as employment returned to pre-recession peak levels. Specifically, 

following the 1991 to1992 recession, although the number of jobs remained 

about the same, 1.2 million more women and 1.0 million fewer men had jobs. 

Trends in unemployment in the 1991 to 1992 recession also reflected the 

reduction in male employment, with the number of unemployed men increasing 

by 1.5 million while unemployed women increased 1.0 million. 

Goodman reported that employment in service industries continued to 

grow during the 1991-1992 recession, with most of the growth occurring in the 

health and social services industries. Conclusions were that demand for services 
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such as medical care and residential care for the elderly, driven in part by the 

aging of the population, continued to grow during recessions partially because 

these services were of much higher priority to individuals than other purchases. 

Other factors in the continued growth of these service industries were the 

funding of health services by third party payers, and new technology and 

treatments. Women gained the majority of jobs added in the service industries 

during the decline in total employment because 82% of healthcare and 78% of 

social services employees are female. Since service industries gained far more 

jobs after each recession between 1970 and 1993 than did other industries and 

women normally represent a much greater proportion of service industry 

employees, it was to be expected that women would gain the majority of new 

jobs. In 1969 women held 43% of service industry positions, while in 1994, 

women held 54% of service industry positions. Goodman concluded that 

economic declines and recoveries had been followed by vast shifts in the 

industry and gender makeup of U.S. workforce. 

Martin, Whittle, and Levit (2001) examined trends in state healthcare 

expenditures and funding between 1980 and 1998. These data were from the 

Centers for Medicare and Medicaid Services, formerly the Health Care Financing 

Administration. Factors affecting state healthcare spending included population 

age distribution, personal income, and insured status. Texas and California, the 

most populous states, accounted for 26% of both the U.S. population and U.S. 

healthcare spending. Above certain threshold levels, increases in income did not 
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result in proportional increases in healthcare spending. The uninsured and 

partially insured spent only about 50% on healthcare that the fully insured did. 

Texas had the greatest percentage of population without health insurance at 

24.5%, followed closely by Arizona with 24.2%. Americans spent one trillion on 

personal healthcare in 1998, a 9% average annual rate. State health 

expenditures accounted for 12% of gross state products nationwide. Authors 

concluded that the healthcare sector was an important part of most States' 

economies, accounting for $1 out of every $9 of goods and services produced. 

Ayers (2001) discussed the history of recessions and recoveries, also 

called business cycles, between 1854 and 2001. There had been 31 full cycles, 

with 20 occurring in the 20th century. The cycles diminished in frequency and 

severity during the last half of the century, with recessions decreasing in length 

and recoveries growing longer. The identified years of recession since 1970 

included 1973 to 1975, 1980, 1981 to 1982, 1990 to 1991 and 2001. While the 

average length of expansions was 60 months, the average length of recessions 

was approximately 12 months. Ayers also noted that business cycles of the early 

20th century were investment-led and fueled by a boom in capital and technology 

spending. The 1990s shared this characteristic type of growth, unlike any other 

expansion episode in the post-World War II period. 

Summary of Literature Review 

Nursing issues and economic trends affecting registered nurse 

employment levels were explored by decade and subtopic. The review 
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indicated there were episodes of nurse shortages in each decade although there 

was consistent growth in total number of registered nurses. The hospital 

remained the prime employer throughout the three decades. The percentage of 

high school graduates choosing nursing as a career decreased with each 

decade. The percentage of the RN workforce below the age of 30 decreased, 

while the average age of RNs increased. The majority of RNs were female but 

that majority was decreasing with each decade, while the number of male RNs 

increased. 

The average compensation for RNs grew but at radically different rates. 

Advances in compensation peaked in the 1990s but still did not compare 

favorably to other occupations. Nurses often chose to spend less time in the 

labor force as other family income increased. Few nurses left nursing for other 

occupations related to increased wages. Career fulfillment and level of job 

satisfaction did affect the decision of nurses to remain in the RN labor force. 

Noted economic trends indicated that each decade experienced at least 

one economic downturn with increased national unemployment rates, although 

the healthcare service industry was rarely negatively affected in terms of job loss. 

The GNP grew consistently over the period of study. Changes in healthcare 

reimbursement had some limited negative affects on demand for RNs at various 

times but ultimately resulted in increased utilization of RNs as substitutes for 

other healthcare providers. 

Limited research was noted on the RN workforce in the 1970s but with 
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each decade thereafter, the amount of attention given to RN workforce issues 

increased. The majority of researchers decried the lack of complete and readily 

accessible data on RN workforce and labor market trends. The 1990s produced 

a host of research on the RN workforce and labor market but there were 

repeated researcher recommendations for more uniform and complete data. 

There was little research of note specifically about the employment environment 

for RNs in Texas. There were no studies that examined the pattern of RN 

employment in Texas and the relationship to the economy. The purpose of this 

study is to provide information about one component affecting the RN 

employment environment in Texas. 

77 



CHAPTER3 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

A time series design was used to examine employment patterns of RNs in 

Texas from 1971 through 2000, comparing the annual numbers of RNs 

employed fulltime in nursing in Texas to the Texas Gross State Product. Archival 

data from the Texas Board of Nurse Examiners and the Texas State Comptroller 

was used for data analysis. Following analysis, an economic model regarding 

nurse supply was constructed that can be used for studying long-range 

economic and employment trends. 

Setting 

The setting for this study was the state of Texas. According to 2000 

census, 20.8 million residents live in Texas, representing an increase of almost 

ten million inhabitants since 1970 (Strayhorn, Texas Comptroller of Public 

Accounts, 2001 ). Seventy percent of the population of Texas lives currently 

within 200 miles of the state capital, Austin. Texas is the second largest state, 

occupying approximately seven percent of the total water and land area of the 

United States. Three of the ten most populous cities in the United States are 

located in Texas and 215 cities have a population of 10,000 or more. 

The general economic condition of Texas is measured by the Texas 

Gross State Product, which is estimated to have been more than 752 billion 
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dollars in 2000. These figures compare to a 2000 National Gross Domestic 

Product of more than $10,000 billion. Economic growth in Texas paralleled the 

national growth during the 1990s. This growth was in contrast to the 

countercyclic economic swings the state experienced in comparison to national 

trends in the 1970s and 1980s. The economy in the state of Texas in the early 

1970s was largely based on agriculture and on the oil and natural gas industry. In 

the past thirty years the state has diversified its economy to include 

manufacturing, construction, communications, finance, electronics and 

aerospace. Texas led all states in net job creation during the last decade of the 

millennium. The services sector is Texas' largest industry sector and includes 

services ranging from engineering, software, and health care to hotels. The 

services sector has been the engine for much of Texas' growth, generating more 

than two-fifths of the state's net job gain during the past decade (Texas 

Economic Development, 2000). 

Texas is traditionally a low-to-moderate income state with an average per 

capita personal income in 2000 of $27,722, as compared to the national average 

of $29,451 (Bureau of Economic Analysis, 2000). Texas per capita income 

soared in the mid 1970s and early 1980s to exceed the national average. But by 

the mid 1980s Texas' per capita income plummeted. It was not until the end of 

the old millennium that the state's per capita income begin to catch up with the 

national average. 
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Health care spending continues to be a major contributor to the general 

economy in Texas as well as in the United States. According to a 1998 study by 

the Texas Institute for Health Policy Research, Texans spent more than $70 

billion on health care. These costs were 10. 7 percent of the 1998 Texas Gross 

State Product. Health care spending accounted for 13.5 percent of the 1998 U.S. 

Gross Domestic Product. 

Population and Sample 

The population for this study was all RNs residing in the state of Texas 

between January 1971 and December 2000 who were registered with the Board 

of Nurse Examiners for the State of Texas. The sample was drawn from archival 

data supplied by the Texas Board of Nurse Examiners for the years under study. 

These data include the total number of nurses employed full-time and part-time, 

as well as, those who were not employed. 

Protection of Human Subjects 

The guidelines set forth by the Texas Woman's University Human 

Subjects Review Committee were used to determine that this study presented no 

risk to the participants. Therefore, it was considered to be a Level 1 study. 

Permission to conduct the study was obtained from the Human Subjects Review 

Committee and from the Dean of the Graduate School prior to initiation of formal 

investigation (Appendix A). Employment data was retrieved from public data 
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sets at the Texas Board of Nurse Examiners and from the Internet. There were 

no identifiers in the data that could be used to link the data to individual nurses. 

Data Collection 

Data used to construct the time series of number of employed registered 

nurses was compiled from information stored electronically and from archival 

records at the Texas Board of Nurse Examiners. An example of the electronic 

employment data posted on the Internet by the Board of Nurse Examiners is in 

Appendix B. The data used to construct the time series of reported Texas Gross 

State Product were complied from information stored electronically through the 

Texas State Comptroller's Office (Appendix C). 

Instruments 

An example of the instrument utilized by the Board of Nurse Examiners of 

Texas to collect employment data is in Appendix D. The TGSP data are complied 

by the federal government from numerous economic reports on each component. 

An example of these reports can be found in Appendix E. 

Treatment of Data 

Registered nurse employment data in Texas were examined utilizing time 

series analysis. The annual employment data during a thirty-year period was 

explored in relation to economic trends in the state identified by the average 

annual Texas Gross State Product. Time series examines an ordered sequence 

of values of a variable at equally spaced time intervals. The order of observation 

of a collection of data in a time series is of extreme importance. The examination 
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of data in such a manner promotes an understanding of the underlying forces 

and structures that produced the observed data. The future behavior of the 

variables of interest may then be predicted (Faithful!, 1997; & Ostrom 1990). 

Data were entered into a personal computer file and analyzed using the 

Statistical Packages for Social Sciences (SPSS) version 10.1 software (SPSS, 

1999). Descriptive statistics appropriate to the level of measurement were 

calculated to describe each data set and a time series was graphed to allow 

visualization of each raw data set. This study required the examination of the 

relationship between a pair of time series (i.e., number of employed RNs with the 

Texas Gross State Product). The cross-correlation function was used to 

determine if one series was a leading indicator for another series and what order 

of lags was most useful in defining the model. Examination of the mean and 

variance was used to determine if the time series of each data set was 

stationary. When a data set was determined to be non-stationary, it was 

differenced until stationarity was achieved. Auto-correlation was used to examine 

the strengths of-relationships at different lags. The auto-correlation pattern was 

used to select the parameters for modeling of the series. The Auto-Regressive 

Integrated Moving Average (ARIMA) model that best fits the series was 

determined by the final parameters and analysis of variance. The level of 

significance for this study was set at alpha = .05. 

82 



Summary 

This study of employment patterns of RNs in Texas was conducted after 

permission was granted by the Texas Woman's University Human Subjects 

Review Committee and the Dean of the Graduate School. The data sets utilized 

were collected from the public records of the Texas Board of Nurse Examiners 

and the Texas Comptroller's Office. The impact of economic conditions in Texas 

as measured by the Texas Gross State Product on RN employment patterns was 

examined and a model was constructed. 
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CHAPTER4 

ANALAYSIS OF DATA 

This chapter presents an analysis of data collected from existing public 

data sets. A time series study was completed of number of RNs employed in 

nursing in Texas and the Texas Gross State Product. Time series studies are 

done when an understanding of underlying forces and structure of a 

phenomenon are desired. A historical record of some activity, with 

measurements taken at equally spaced intervals is used to describe the process 

generating the data and to predict future events or values of the variable. Data 

were collected from the Board of Nurse Examiners of Texas and the Texas 

Comptroller of Public Accounts. The sample is described, followed by a 

presentation of the findings associated with the hypothesis and research 

question. The findings are then summarized. 

Description of the Sample 

The sample for this study was drawn from data collected by the Texas 

Board of Nurse Examiners and included information on all RNs residing in the 

state between January 1971 and December 2000. The sample was drawn from 

electronically stored and archival data for the years under study. The variables 

examined were the total number of RNs employed in nursing, the number 

employed full-time, and the number of those employed part-time. Available data 
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was entered into SPSS 10.1 for Windows for data analysis. Demographic data 

were not available for every year under study. There were limited demographic 

data available for the1970s and 1980s, therefore, one sample year was used for 

each decade. Selected demographics for 1978, 1988, and 1998 were available 

and were examined to get a flavor of the overall makeup of the RN population in 

Texas for each decade under study. Table 1 includes demographic data for the 

years of 1978, 1988 and 1999. 

In 1978, there were 46,513 RNs in Texas. Ninety-two percent (42,814) of 

those nurses were employed in nursing. Of those, 86.9 percent (37,212) were 

employed full-time. Females represented 96.5 percent (44,913) of the RNs in 

Texas and the predominant (42.7%) level of nursing education was a Diploma 

(19,900). 

Demographics for the 96, 036 RNs in Texas in 1988 indicated that 78.9 

percent (75,815) were employed in nursing. Of those employed in nursing, 82.8 

percent (62,812) were employed full-time and 17.1 percent (13,003) worked part

time. There were no other demographic data available at the Texas Board of 

Nurse Examiners for any of the years in the 1980s, therefore no comparison 

could be made of gender, educational level, or age groupings. 

Demographics for 1998 indicated that there were 145,330 RNs in Texas, 

of which 78 percent (114,007) were employed in nursing. Eighty-six percent 

(98,393) of those were employed full-time. Females made up 92 percent 

(133,730) of the RNs in 1998. The number of nurses with Diplomas represented 

85 



only 16 percent (23,928) of the total, while the Associate Degree nurse 

represented 37.9 percent (55,189) and the Baccalaureate Degree nurse 

represented 33.3 percent (48,479). 

Table 1 

Demographics of Registered Nurses in Texas by Decade · 

Category 1978 1988 1998 

Total RNs 46,513 96,036 145,330 

Employed in Nursing 42,814 75,815 114,007 

Full-time 

Part-time 37,212 62,812 98,393 

5,602 13,003 15,614 

Male 2,133 * 11,599 

Female 44,913 * 133,730 

Education Level 

Diploma 19,900 * 23,928 

Associate 9,928 * 55,189 

Baccalaureate 11,898 * 48,479 

Masters 1,416 * 6,488 

Doctorate 136 * 357 

Age Groupings 

Largest 12,022(>29=:;39) * 50, 7 42(35-44) 

Second 11,905(29 or<) * 40,842(45-54) 

Third 8,037(>39=:;49) * 30,311 (25-34) 

* Data not available 
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A yearly total for each of the 30 years was calculated for the total number 

of RNs residing in Texas, total number of RNs employed in nursing, total number 

employed full-time in nursing, and the number employed part-time. The number 

of RNs in Texas ranged from a low in 1971 of 33,452 to a high of 150,658 in 

2000. Examination of the data on the total number of RNs in Texas employed in 

nursing during the period of study indicated that there was an increase in total 

numbers employed from a low of 24,033 in 1971 to a high of 123,548 in 2000 

with a mean of 67,684.87. During the 30 years of the study, the mean average of 

nurses employed in nursing was 75.95 percent of all RNs in Texas. Of those, 

83.45 percent were employed full-time, while 16.57 percent were employed part

time. Table 2 summarizes the data for the 30 year period. 

Table 2 

Registered Nurses in Texas 

Method Total RNs Total Full-time Part-time %FT %PT 
employed {FT) RNs (PT) RNs employed employed 

Mean 88,120.42 67,684.87 56,815.23 10,869.57 83.45 16.57 

Median 91,896 70,595 58,412 12,183.00 82.95 17.09 

Std. Dev. 37,710.34 30,572.93 26,428.30 4,286.27 1.86 1.91 

Minimum 33,452 24,033 19,174 4,518 79.78 13.09 

Maximum 150,658 123,548 105,301 18,247 86.91 20.80 

Prior to 1981 data were not available from the Board of Nurse Examiners 

of Texas for the number of RNs employed in other fields or unemployed. Data on 
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unemployment and employment in other fields were available for the years of 

1981, 1983, and 1985. But it wasn't until 1988 that data on employment status 

and employment in other fields were consistently available. The average percent 

of RNs employed full-time in other fields between 1988 and 2000 was 2.35. The 

average number employed part-time in other fields was well less (0. 76) than one 

percent. The mean number of RNs who reported being unemployed between 

1988 and 2000 averaged 17 .25 percent. The highest percent of reported 

unemployed RNs occurred in 1994 when 22.2 percent of all RNs in Texas 

reported being unemployed. Table 3 reflects the data. 

Table 3 

Registered Nurses Employed in Other Fields or Unemployed - 1988-2000 

Method Full-time Part-time Total un- %FT %PT % Un-
other field other field employed other other employed 

Mean 2,604.75 877.31 19,401.31 2.35 0.76 17.25 

Median 2,735.50 893.50 19,872 2.35 0.76 16.64 

Std. Dev 612.68 182.65 7,894.28 0.37 0.15 3.61 

Minimum 882 437 8,451 1.92 0.57 11.86 

Maximum 3,535 1,217 29,913 2.84 1.06 22.20 

The data for the economic indicator, Texas Gross State Product (TGSP), 

were extracted from reports provided by the Texas State Comptroller's Office. 
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Texas Gross State Product figures for each year from January 1971 through 

December 2000 were entered into SPSS 10.1 for Windows. During the period of 

study, the mean yearly TGSP was 407,552 million dollars. The median TGSP 

was 395,279 million. The lowest value during the period for the TGSP occurred 

in 1971 and was 196,957 million. The highest level occurred in 2000 and was 

713,150 million. Table 4 summarizes the statistical data for the Texas Gross 

State Product. 

Table 4 

Texas Gross State Product in Millions Between 1971 and 2000 

Mean Median 

Results 407,552 395,729 

Std. 
Deviation 

137,878 

Findings 

Minimum 

196,957 

Maximum 

713,150 

Univariate time series analysis was used to address the research 

question: Which predictor model best explains the RN employment data in 

Texas? 

The predictor model selected to explain the RN employment data in Texas 

was based on the work of Box and Jenkins (1970) and identified as 

Autoregressive-Integrated-Moving Average (ARIMA). ARIMA models combine as 

many as three types of processes to construct the best possible model for a 

series. ARI MA models are stochastic or probability models that look back at past 

values of a series to be forecast to determine if there are any patterns that can 
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help predict future values of that series (Kacapyr, 1996). Time series analysis is 

not often utilized by nurse researchers but is frequently used by economists. It is 

a method that has the potential to aid in the prediction of the supply of nurses, 

birth rates (Cesario, 1999), and numerous other events germane to nursing. The 

following is an overview of time series analysis and ARIMA modeling. 

Overview of Time Series Analysis 

The definition of a time series begins with an ordered collection of random 

variables indexed by time. Time series data that can be described by such 

variables tend to be discrete, that is, daily, monthly, or yearly (Cromwell, Labys, 

& Terraza, 1994 ). The first step in analyzing a time series is to plot the 

observations against time. A typical visual representation plots a random variable 

on a Y axis and the time index on the X axis. This plot is referred to as a 

sequence plot and aids in the visualization of the data. 

Once each variable is graphed, general inspection indicates a 

fundamental characteristic that differentiates time series data from other types of 

data. The values of a time series at different time instants or points will be 

related. This relationship can be decomposed into three components and 

indicates whether the series shows an overall trend (a persistent tendency to 

increase or decrease over time), seasonality (a cyclical pattern that repeats over 

and over), or a variation or irregular component (SPSS Trends 10.1, 1999). The 

trend component appears in the form of a change in the mean value and/or 

variance of the series. If the mean of the series is increasing or decreasing then 
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the trend is linear. The cyclical or seasonal variation component can be 

explained as expected variations due to some routinely occurring change, such 

as the seasons of the year. The variation or irregular component is what is left 

after trend and seasonality have been removed (Cromwell, et. al., 1994 ). 

The ARIMA model building procedure is a sequential process based on 

testing for stationarity, normality, and statistical independence. Only after these 

steps, can an ARIMA model be determined. The model combines as many as 

three types of processes, represented by p, d, and q to describe the data. The 

order of autoregression (AR) parameter is represented by p. The number of 

differencings required to strip off the integration (I) of the time series to produce 

stationarity is represented by d. The order of moving average (MA) parameters is 

represented by q. All three are based on the simple concept of random 

disturbances or shocks. These shocks occur between two observations in a 

series leading to a disturbance that affects the level of the series. ARIMA 

modeling describes these disturbances mathematically (SPSS Trends, 1999). 

The procedure for determining an appropriate ARIMA model consists of three 

basic steps: identification, estimation, and diagnosis of proposed models. This 

process is repeated until a satisfactory model is constructed. A detailed flow 

chart of the test procedure for univariate model identification can be found in 

Appendix F. 

The Box-Jenkins method of ARIMA modeling requires that a time series 

be stationary. A time series is said to be stationary if there is no upward or 
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downward trend in the average over time, no seasonal pattern, and no change in 

the variability about the average over time. If a times series is stationary, then an 

appropriate model can be identified. But if a time series is nonstationary, a 

transformation to a stationary series must occur before a model can be fit to the 

series. Visual examination of the time series should not be relied on totally to 

determine whether the series is stationary or nonstationary (O'Donovan & 

Bridenstine, 1983; Pankratz, 1984 ). A statistical test for stationarity, the 

autocorrelation function (ACF), is used to determine statistically if the time series 

is stationary or nonstationary. 

Creation of Time Series for Employed Registered Nurses 

As previously discussed, the first step in analyzing a time series is to plot 

it using a sequence plot. A plot provides a general idea of how the series 

behaves over time and assists in visualization of the data. In the study, a time 

series was created for each data set using a sequence plot with the data 

graphed against the time period of the study. The data for each year were plotted 

against the 30 years under study. The data set for total RNs employed in nursing 

in Texas, were graphed on a sequence plot as the Y axis with the time index 

indicated by the years of the study, 1971 through 2000 serving as the X axis 

(Cromwell, et. al. 1994 ). Each data point was measured by integer values 

sampled at yearly intervals of time. This process was performed using SPSS 

10.1 for Windows to produce a sequence plot that charted the variable across 
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time. The aim was to discover the pattern of activity over a period of thirty years. 

Trend, seasonality, and variation were examined for the time series data set. 

Model of Number of Employed Registered Nurses in Texas 

The data set from the Board of Nurse Examiners of Texas had missing 

data for some years early in the study period. Data were missing for five random 

years in the 1970s and five random years in the 1980s. The data set had no 

missing data between 1988 and 2000. The statistical program SPSS 10.1 for 

Windows performs a function called linear interpolation that supplies a value for 

any missing data. The value provided is a value midway between the values of 

the previous and the next data point, effectively the average between the two 

known values. This procedure was utilized for the missing data from the Board of 

Nurse Examiners. 

The data, after interpolation, on numbers of RNs employed in nursing in 

Texas were graphed on a sequence chart to examine the overall patterns during 

the period of study. A sequence plot was constructed using the raw data for the 

total number of employed RNs in Texas between 1971 and 2000. Figure 2 

represents the yearly number of RNs employed in nursing each year plotted 

against the number of years in the series (30 data points over a 30 year period). 

There was a distinct upward linear growth trend noted in the reported number of 

employed RNs as indicated by a persistent increase in total numbers over time. 

At no time during the thirty-year period did the number employed decrease below 

the initial level. There appeared to be more variation in growth pattern on the 
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sequence plot between 1971 and 1985 but that variation is suspect because that 

period had several missing raw data points that were interpolated (averaged). 

After 1987, there were no missing data points and the overall rate of growth 

continued at a steady pace. There was consistent growth throughout the thirty

year period. The employed nurse time series showed no cyclical pattern that 

repeated over and over, therefore there was no seasonality present. 

Figure 2. Sequence plot of total numbers of employed nurses in Texas -
1971-2000. 
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The first step in identifying the underlying process in a time series is to 

determine the stationarity of the series. Visual inspection of the raw data 
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indicated that the number of RNs employed in nursing time series was 

nonstationary. A stationary time series would have approximately the same 

mean and variance for the entire series. The employed nurse series had a mean 

that changed over time and showed a distinct upward linear trend but no 

seasonality. During the thirty-year period examined, the yearly value of the 

employed nurses ranged from a low of 24,033 (1971) to a high of 123,548 (2000) 

with a mean of 67,684.87, and a standard deviation of 30,572.926. The mean for 

each decade of the study was 31,620 in the ?Os, 64,477.8 in the 80s, and 

110,118.8 in the 90s. This examination of the mean for each decade revealed a 

significant change over time indicating that the series was nonstationary. 

Autocorrelation was utilized to statistically verify the stationarity of the 

employed RN data. The autocorrelation function (ACF) of the data revealed 

strong positive correlations which failed to decay rapidly overtime indicating the 

data set is an integrated series. This corroborated the nonstationarity suspected 

with visual inspection and examination of the change in the mean over time. 

Figure 3 graphically illustrates the ACF of the employed RN raw data. The ACF 

of the raw data indicated an integrated series that was non-stationary. Therefore, 

transformation was necessary to achieve stationarity. 
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Figure 3. Autocorrelation of employed nurse raw data. 
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It was also necessary to determine if the employed nurse data were 

normally distributed. A histogram was created using the raw data. Figure 4 

represents the histogram of the RN data and indicates a slight positive skew. A 

one-sample Kolmogorov-Smirnov Goodness-of-Fit Test was also run to compare 

the observed cumulative distribution function of number of employed RNs and 

the theoretical normal distribution. The Kolmogorov-Smirnov (K-S) Z statistic of 

.560 was not statistically significant (p=.913), indicating that the data were 

normally distributed. 
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Figure 4. Histogram of employed nurse data. 
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Based on these tests for stationarity and normality, the data were next 

differenced once to achieve stationarity of the mean. Differencing is the most 

common transformation used to change a non-stationary series into a stationary 

one. Differencing removes the effect of a linear trend by subtracting a past value 

of a variable from its current value. Difference transformations act like a filter to 

remove linear and polynomial trend components (Cromwell, et al., 1994). Box 

and Jenkins (1970) used differencing to render time series stationary when 

building linear integrated models in ARIMA modeling (Cromwell, et. al.). A first, 
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second and third order differencing were performed on the RN employment data. 

A first order differencing produced the best fit. 

Once the first order differencing transformation was completed on the RN 

employment data, the autocorrelation function (ACF) was used to statistically 

verify the stationarity of the series. If a series is stationary the estimated ACF 

drops off rapidly to zero (Pankratz, 1983 ). Figure 5 illustrates the ACF of the 

transformed employment data. The ACF dropped off rapidly to zero. There was 

no longer evidence of autocorrelation. Therefore, the data were stationary. 

Figure 5. Autocorrelation of differenced employed nurse data. 
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After the data had been transformed, there were several notable outliers 

between 197 4 and 1986 in the series. These outliers were noted during the 

period when six of the data points were interpolated due to missing data. An 

examination of the changes in documented data indicate that outliers were noted 

in 1978, 1983, and 1985. These outliers will be discussed later in detail. After the 

employed nurse data had been transformed to achieve stationarity and passed 

the test of normality, it was then possible to specify a linear model (Cromwell, et 

al.). 

The employed RN time series was an integrated series and required one 

differencing to meet the assumptions of the model that the series is stationary. 

Once this was determined, the integer for the d component (degree of 

differencing) was identified in the ARIMA model. The standard shorthand (SPSS 

Trends, 1999) for integrated models or models that need to be differenced is I (1) 

or ARIMA (0, 1, 0). In an I (1) process, except for random fluctuations, each 

value equals the previous value. 

The next step in the identification process for a model of the employed 

nurse data was to identify the orders of autoregression (AR = p in ARIMA 

modeling) and of moving average (MA = q in ARIMA modeling). The 

autocorrelation function (ACF) and partial autocorrelation function (PACF) of a 

series reveal the correct values of p and q. In autoregressive processes, each 

· value is correlated with all preceding values and any disturbance or shock to the 

process should have a diminishing effect on subsequent values. In standard 
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notation for ARIMA models, an AR (n) or ARIMA (n,0,0) process indicates that 

the value of n is correlated with all preceding values. In an autoregression (AR) 

model, the ACF values decline exponentially and have precisely p spikes in the 

first p values of the PACF (SPSS, 1999). 

Each value in a moving average (MA) series is a weighted average of the 

most recent random disturbances. The order of the moving average process 

specifies how many previous disturbances are averaged into the new value. In 

the standard notation for ARIMA models, an MA (n) or ARIMA (0,0,n) process 

uses n previous disturbances along with the current one (SPSS, 1999). A moving 

average disturbance affects the system for a finite number of periods and then 

abruptly ceases to affect it. 

Numerous attempts were made at estimating a model for the employed 

nurse data. Autoregressive and then moving average orders of one, two, and 

three were attempted after the data had been differenced. A first order moving 

average produced the "best" model. The value for q (MA) would therefore be 1 

resulting in an ARIMA model of 0, 1, 1. The ACF and PACF plots were compared 

to signature plots of pure ARIMA models to confirm the appropriateness of the 

chosen model. Figures 6 and 7 illustrate the ACF and PACF for the model. 
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Figure 6. Autocorrelation function of employed nurse data using ARIMA model 
0, 1, 1. 
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Figure 7. Partial autocorrelation of employed nurses using ARIMA model 0, 1, 1. 
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The second step of the ARI MA modeling process was the estimation 

phase. Using a (0, 1, 1) model, the best fitting model for the data, SPSS Trends 

10.1 estimated the parameters for the model and performed iterative calculations 

to determine how well the model fit the employed nurse data. Maximum

likelihood coefficients were identified and a new series representing the fit, the 

residual and the confidence limits for the fit was added as a new series to the 

data. The goodness-of-fit statistic Schwartz Bayesian Criterion (SBC) measures 

how well a model fits a series. The model with the smallest SBC is the best 

model for the data. The actual value of the SBC does not have significance 
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except as a method to determine which model has the least value. Multiple 

models of the employed nurse data were attempted and the SBC for each were 

examined. The SBC (525.23) for the (0, 1, 1) model was the smallest of all the 

models. 

The new series that represented the fit, residual and confidence limits for 

the fit was used in the next step of the process, diagnosis of the model. The best 

way of diagnosing an ARIMA model is with the residual series. Diagnostic tests 

determine whether the model fits the series by screening for patterns in the 

residuals. Models that fail this diagnostic check must be rejected (SPSS, 1999). 

To determine if the (0, 1, 1) model was the best-fitting model for the employed 

nurse data, the following checks were employed. The residuals or differences 

between observed series values and the values predicted by the model were 

examined. The residuals were checked by plotting the ACF and PACF. Figures 8 

and 9 illustrate the residual plots of the ACF and PACF. The ACF and PACF 

were randomly distributed and found to be within the .05 significance level. Then, 

the residuals were examined for pattern. Any pattern in the residuals indicates 

the model is wrong in a predictable manner and can therefore be improved. If 

there is no pattern in the residuals, they are "white noise" or random occurrences 

(SPSS Trends, 1999). The statistic used to determine residual patterns is the 

Box-Ljung statistic (SPSS, 1999). The Box-Ljung statistics for the employed 

nurse residuals were not statistically significant at any lag. Therefore, the ARIMA 

(0, 1, 1) model was accepted for the employed RN data series. 
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Figure 8. Autocorrelation function of residuals for employed nurse data. 
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Figure 9. Partial autocorrelation of residuals for employed nurse data. 
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Creation of Time Series for Texas Gross State Product 

As in the examination of RN data sets, the first step in the identification of 

the time series process for the TGSP was the observation of the data overtime. 

A sequence plot was constructed using the raw data for the TGSP to determine 

the overall activity of the economy in Texas between 1971 and 2000. Figure 10 

represents the yearly TGSP plotted against the number of years in the series (30 

data points over a 30 year period). There was a distinct upward linear growth 

trend noted in the TGSP as indicated by a persistent increase in value over time. 

At no time during the period did the TGSP decrease below the initial level. In 

fact, the only evidence of any decrease in value occurred between 1985 and 

1987. By 1989 the value was once again at or above the pre-slump level. There 
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was consistent growth thereafter with rapid growth occurring between 1991 and 

2000. The series shows no evidence of a cyclic pattern or seasonality. Figure 1 0 

graphically illustrates this growth trend. 

Figure 10. Sequence plot for TGSP. 
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The first step in identifying the underlying process in time series is to 

determine the stationarity of the series. Visual inspection of the raw data 

indicated that the TGSP time series was nonstationary. A stationary time series 

would have approximately the same mean and variance for the entire series. The 

TGSP series had a mean that changed over time and showed a distinct upward 

linear trend but no seasonality. During the 30 year period that was examined, 

the yearly value of the TGSP ranged from a low of 196, 957 million dollars (1971) 
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to a high of 713,150 million (2000) with a mean of 407, 552, and a standard 

deviation of 137,878 million. The mean for each decade of the study was 

254,965.66 million in the 70s, 390,160.3 million in the 80s, and 549,299.63 

million in the 90s. This examination of the mean for each decade revealed 

a significant change over time. Therefore, the series was not stationary. 

A statistical test, autocorrelation, was utilized to verify the stationarity of 

the TGSP data. The autocorrelation function (ACF) of the raw data revealed 

strong positive correlations which failed to decay rapidly overtime indicating the 

data set is an integrated series. This corroborated the nonstationarity suspected 

with visual inspection and examination of the change in the mean over time. 

Figure 11 graphically illustrates the ACF of the TGSP raw data. 

Figure 11. Autocorrelation graph of TGSP raw data. 
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It was also necessary to determine if the TGSP data were normally 

distributed. A histogram was created to determine if the figures for the TGSP 

were normally distributed. A one-sample Kolmogorov-Smirnov Goodness-of-Fit 

Test was also run to compare the observed cumulative distribution function of 

TGSP and the theoretical normal distribution. Figure 12 represents the histogram 

of the TGSP data and indicates a positive skew. The Kolmogorov-Smirnov (K-S) 

Z statistic of .475 was not statistically significant (p=.978), indicating that the data 

were normally distributed. 

Figure 12. Histogram of TGSP data. 
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Based on these tests for stationarity and normality, transformations were 

done to prepare the data for time series analysis. On visual inspection, there 

appeared to be the possibility of exponential growth during the last 10 years 
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(1990 - 2000) of the TGSP series. Therefore, a natural log transformation was 

indicated as a method to normalize the data and create stationarity of the 

variance of the series (Cromwell, et. al.). Once the log transformation was done 

and the exponential growth was removed from the TGSP series, an 

autocorrelation was performed again. The ACF of the raw data revealed strong 

positive correlations which once again, failed to decay rapidly over time, 

indicating a nonstationary series. Figure 13 graphically illustrates the ACF with 

exponential growth removed by natural log transformation. 

Figure 13. Autocorrelation of TGSP with exponential growth removed by natural 

log transformation. 
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The data were next differenced once to achieve stationarity of the mean. 

Differencing is the most common transformation used to change a nonstationary 
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series into a stationary one. Differencing removes the effect of a linear trend by 

subtracting a past value of a variable from its current value. Difference 

transformations act like a filter to remove linear and polynomial trend 

components (Cromwell, et al.). Box and Jenkins (1976) used differencing to 

render time series stationary when building linear integrated models in ARIMA 

modeling (Cromwell, et. al.). 

Once the natural log and first order differencing transformations were 

completed on the TGSP data, the autocorrelation function (ACF) was used to 

statistically verify the stationarity of the series. If a series is stationary the 

estimated ACF drops off rapidly to zero (Pankratz, 1983). Figure 14 illustrates 

the ACF of the transformed TGSP data. The ACF dropped off rapidly to zero. 

There was no longer evidence of autocorrelation. Therefore, the data were 

stationary. The resulting time series is depicted in Figure 15. After the data had 

been differenced, two outliers remained in the series. There were outliers noted 

in 1977 and 1986 which will be discussed later. After the TGSP time series had 

been transformed to achieve stationarity and passed the test of normality, it was 

then possible to specify a linear model (Cromwell, et. al.). 
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Figure 14. Autocorrelation of transformed and differenced TGSP data. 
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Figure 15. Sequence plot of transformed TGSP data 
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The TGSP time series was an integrated series and required one 

differencing to meet the assumptions of the model that the series is stationary. 

Once this was determined, the integer for the d component (degree of 

differencing) was identified in the ARIMA model. The standard shorthand (SPSS, 

1999) for integrated models or models that need to be differenced is I (1) or 

ARIMA (0, 1, 0). In an I (1) process, except for random fluctuations, each value 

equals the previous value. 

The next step in the identification process was to identify the orders of 

autoregression (p) and of moving average (q). The autocorrelation function 

(ACF) and partial autocorrelation function (PACF) of a series reveal the correct 

values of p and q. In autoregressive processes, each value is correlated with all 

preceding values and any disturbance or shock to the process should have a 

diminishing effect on subsequent values. In standard notation for ARIMA models, 

an AR (n) or ARIMA (n, 0, 0) process indicates that the value of n is correlated 

with all preceding values. In an autoregression (AR) model, the ACF values 

decline exponentially and have precisely p spikes in the first p values of the 

PACF (SPSS, 1999). Figure 16 indicates that the PACF of the transformed 

TGSP data had no spikes above the 95 percent confidence level, therefore, the 

value for p was 0. 
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Figure 16. Partial autocorrelation of transformed TGSP data. 
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Because the autoregressive process was not effective for the TGSP 

series, the moving average process (MA) was applied. Each value in a moving 

average series is a weighted average of the most recent random disturbances. 

The order of the moving average process specifies how many previous 

disturbances are averaged into the new value. In the standard notation for 

ARIMA models, an MA (n) or ARIMA (0,0,n) process uses n previous 

disturbances along with the current one (SPSS, 1999). A moving average 

disturbance affects the system for a finite number of periods and then abruptly 

ceases to affect it. One, two, and three orders of moving average were 
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attempted. A first order moving average produced the best results. The value for 

q (MA) would therefore be 1 resulting in an ARIMA model of 0, 1, 1. 

The second step of the ARIMA modeling process was the estimation 

phase. Using a (0, 1, 1) model, the best fitting model for the TGSP data, SPSS 

Trends 10.1 for Windows estimated the parameters for the model and performed 

iterative calculations to determine how well the model fit the employed nurse 

data. Maximum-likelihood coefficients were identified and a new series 

representing the fit, the residual and the confidence limits for the fit was added 

as a new series to the data. The goodness-of-fit statistic, Schwartz Bayesian 

Criterion (SBC), measures how well a model fits a series. The model with the 

smallest SBC is the best model for the data. Multiple models of the TGSP data 

were attempted and the SBC for each were examined. The SBC for the (0, 1, 1) 

model was the smallest of the models. 

The new series that represented the fit, residual and confidence limits for 

the fit were used in the next step of the process, diagnosis of the model. The 

best way of diagnosing an ARIMA model is with the residual series. Diagnostic 

tests determine whether the model fit the series by screening for patterns in the 

residuals. Models that fail this diagnostic check must be rejected (SPSS, 1999). 

To determine if the (0, 1, 1) model was the best-fitting model for the TGSP data, 

the following checks were employed. The residuals or differences between 

observed series values and the values predicted by the model were examined. 

The residuals were checked by plotting the ACF and PACF. Figures 17 and 18 
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illustrate the residual plots. The ACF and PACF were randomly distributed and 

found to be within the .05 significance level. Then, the residuals were examined 

for pattern. Any pattern in the residuals indicates the model is wrong in a 

predictable manner and can therefore be improved. If there is no pattern in the 

residuals, they are "white noise" or random occurrences (SPSS, 1999). The 

statistic used to determine residual patterns is the Box-Ljung statistic (SPSS, 

1999). The Box-Ljung statistics for the TGSP residuals were not statistically 

significant at any lag. Therefore, the ARIMA (0, 1, 1) model was accepted for the 

TGSP data series. 

Figure 17. Autocorrelation of TGSP for ARIMA model 0, 1, 1. 
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Figure 18. Partial autocorrelation of TGSP for ARIMA model 0, 1, 1. 
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Creation of Multivariate Time Series. 

Univariate time series models explain or predict a variable only on the 

basis of current, past, and future information. Cromwell et. al believe that in the 

context of social sciences the explanatory power of univariate models can be 

improved by incorporating the political or economic information contained in 

some related or interacting variable (Cromwell, et. at, 1994 ). Bivariate or 

multivariate time series models may use additional or explanatory variables as 

exogenous influences on a dependent variable. These exogenous variables can 

be event determined as in the case of intervention models or they can indicate 

stochastic variation and may provide the basis for predicting the course of the 
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dependent variable (Cromwell, et. al, 1994 ). The focus of this study was to 

determine if the TGSP could be a reliable predictor of RN employment levels in 

Texas. Therefore the next step in the process was to determine if there is a 

relationship between TGSP and employment of RNs. One hypothesis was 

developed and explored. 

Hypothesis: A countercyclic model of economics and employment levels best fits 

the registered nurse employment data in Texas than does a procyclic model 

A procyclic relationship is one in which the activity of one variable mirrors 

the activity of another variable. When one variable value changes, the other 

variable value changes in the same direction. A countercyclic relationship is one 

is which the activity of one variable is diametrically opposed to the activity of the 

other variable. Therefore, when one variable increases in value, the other 

variable decreases in value. Visual comparison of the raw data sets for the 

economic indicator, TGSP, and the employment levels of RNs in Texas 

appeared to indicate that the relationship between the TGSP and the 

employment levels of RNs was procyclic rather than countercyclic. Both data 

series indicated a linear growth trend over the thirty year period of study. Neither 

fell below their starting level. While the TGSP experienced one episode of 

decrease in value (1986-1987) during the period of study, the employed nurse 

data series showed no overt decrease in level. To examine the data in more 

detail, a statistical test of the relationship was performed using a multivariate 

time series analysis. The premise was to examine the influence that changing 
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TGSP values had on employment levels of RNs in Texas between 1971 and 

2000. Multivariate time series analysis examines the relationship between two or 

more variables just as do other multivariate techniques (Cromwell, et al., 1994 ). 

The cross-correlation function (CCF) was the technique used to examine 

the correlation between the economic indicator, TGSP, and the employed RN 

time series. The correlation was then used to determine if a relationship existed 

between the two variables and the nature of that relationship. The cross

correlation function determined the correlation between two series at the same 

time and also with each series leading by one or more lags. By inspecting the 

CCF between two series, one can see the lag at which they are most highly 

correlated (SPSS, 1999). 

The cross-correlation procedure can only be performed on series that are 

stationary. The raw data sets for TGSP and levels of employed RNs were 

previously transformed to meet the stationarity rule. This process removes the 

trend component of the data reducing the series to white noise. SPSS 10.1 for 

Windows was used to perform the cross-correlation function to calculate the 

cross-correlation coefficients for the two series. Cross-correlation plots display 

correlations at both negative and positive lags. A negative lag indicates that the 

first series specified follows the second series. A positive lag indicates that the 

first series leads the second series. Figure 19 graphically represents the 

relationship of the average yearly TGSP and the total number of RNs employed 

in nursing per year. The plot displays correlations that are both positive and 

118 



negative at both negative and positive lags. Results from the cross-correlation 

indicated that there was a strong correlation of 0.492 at lag 0 and a fairly strong 

correlation of 0.295 at negative lag 1. The correlation indicated that the TGSP 

leads the number of employed RNs. Therefore, employment levels of RNs mirror 

the TGSP in the same year and for one year after. 

Figure 19. Crosscorrelation of TGSP and employed nurse data. 
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In order to verify the results of the cross-correlation of the TGSP to 

employed nurse levels, a second cross-correlation was performed utilizing the 

employed nurse levels as the first series and the TGSP as the second series. 

Results from that cross-correlation indicated that there was a strong correlation 

at lag 0 and a fairly strong correlation at negative lag 1. A negative lag indicated 

that the first series specified, number of employed nurses, followed the second 
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series, TGSP. This procedure supported the conclusion that TGSP works best at 

predicting the number of employed nurses within the same year and with some 

accuracy one year later. Therefore, as the TGSP changes, the number of RNs 

employed in nursing will change in the same direction in the same year and for 

one year later. 

Conclusion 

The CCF did not support the hypothesis that a countercyclic model of 

economics and RN employment better fits the Texas RN employment data than 

does a procyclic model. A procyclic model is best at explaining the relationship 

between the economy and employment levels of RNs in Texas. As the TGSP 

changes, the level of nurses employed in nursing will change in the same 

direction and continue to change in the same direction over the next year. 

Creation of an AR/MA Model using TGSP and Employed Registered Nurse Data 

The construction of a multivariate model using the economic indicator, 

TGSP and employment levels of RNs required that both series be stationary. 

Visual examination of the sequence plots of each series indicated that neither 

was stationary. The means of each series changed over time indicating that the 

series were nonstationary. There also appeared to be a possibility of exponential 

growth during the last ten years of each series. A natural log transformation will 

remove exponential growth from a series to aid in achieving stationarity. To meet 

the requirements of the model for stationarity, the variables were transformed. A 

natural log transformation was applied to each series and any exponential 
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growth removed. Each series was then differenced once, twice and then three 

times to determine the most appropriate order of differencing. A first order 

differencing produced the best model of stationarity for each series. 

Autocorrelation was utilized to statistically verify the stationarity of the 

employed RN and TGSP series. The autocorrelation function (ACF) of the data 

sets revealed strong positive correlations which failed to decay rapidly overtime 

indicating the data sets were integrated series. This corroborated the 

nonstationarity suspected with visual inspection and examination of the change 

in the means over time. 

Once the first order differencing and a natural log transformation was 

completed on each series, the autocorrelation function (ACF) was used to 

statistically verify the stationarity of the series. If a series is stationary the 

estimated ACF drops off rapidly to zero (Pankratz, 1983). The ACF dropped off 

rapidly to zero in both series. There was no longer evidence of autocorrelation in 

either series. Therefore, the data were stationary. The resulting time series is 

depicted in Figure 20. After each data series had been transformed to achieve 

stationarity and passed the test of normality, it was then possible to specify a 

linear model (Cromwell, et al., 1994). 
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Figure 20. Times series sequence plot of transformed TGSP and employed 
registered nurses . 
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Since the series required one differencing to meet the assumptions of the 

model, the integer for the d component (degree of differencing) was identified in 

the ARIMA model. The standard shorthand (SPSS, 1999) for integrated models 

or models that need to be differenced is I (1) or ARIMA (0, 1, 0). In an I (1) 

process, except for random fluctuations, each value equals the previous value. 

The next step in the identification process for a model of the TGSP and 

employed nurse levels was to identify the orders of autoregression (AR = p in 

ARIMA modeling) and of moving average (MA= q in ARIMA modeling). The 

autocorrelation function (ACF) and partial autocorrelation function (PACF) of a 
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series reveal the correct values of p and q. In autoregressive processes, each 

value is correlated with all preceding values and any disturbance or shock to the 

process should have a diminishing effect on subsequent values. In standard 

notation for ARIMA models, an AR (n) or ARIMA (n, 0, 0) process indicates that 

the value of n is correlated with all preceding values. In an autoregression (AR) 

model, the ACF values decline exponentially and have precisely p spikes in the 

first p values of the PACF (SPSS, 1999). 

Each value in a moving average (MA) series is a weighted average of the 

most recent random disturbances. The order of the moving average process 

specifies how many previous disturbances are averaged into the new value. In 

the standard notation for ARIMA models, an MA (n) or ARIMA (0, 0, n) process 

uses n previous disturbances along with the current one (SPSS, 1999). A moving 

average disturbance affects the system for a finite number of periods and then 

abruptly ceases to affect it. 

Numerous attempts were made at estimating a model for the TGSP and 

employed nurse data. Autoregressive and then moving average orders of one, 

two, and three were attempted after the data had been differenced. A first order 

moving average produced the "best" model. The value for q (MA) would 

therefore be 1 resulting in an ARIMA model of 0, 1, 1. The ACF and PACF were 

randomly distributed with a scant few scattered correlations exceeding the 95% 

confidence limits. The Box-Ljung statistic for the ACF function was not 

statistically significant at any lag. The ACF and PACF plots were compared to 
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signature plots of pure ARIMA models to confirm the appropriateness of the 

chosen model. 

The second step of the ARIMA modeling process was the estimation 

phase. Using a (0, 1, 1) model, the best fitting model for the data, SPSS Trends 

10.1 estimated the parameters for the model and performed iterative calculations 

to determine how well the model fit the employed nurse data. Maximum

likelihood coefficients were identified and a new series representing the fit, the 

residual and the confidence limits for the fit was added as a new series to the 

data. The goodness-of-fit statistic Schwartz Bayesian Criterion (SBC) measures 

how well a model fits a series. The model with the lowest SBC is the best model 

for the data. Multiple models of the employed nurse data were attempted and the 

SBC for each were examined. The SBC for the (0, 1, 1) model was the lowest for 

the series. 

The new series representing the fit, residual and confidence limits for the 

fit was used in the next step of the process, diagnosis of the model. The best 

way of diagnosing an ARIMA model is with the residual series. Diagnostic tests 

determined whether the model fit the series by screening for patterns in the 

residuals. Models that fail this diagnostic check must be rejected (SPSS, 1999). 

To determine if the (0, 1, 1) model was the best-fitting model for the employed 

nurse and the TGSP data, the following checks were employed. The residuals or 

differences between observed series values and the values predicted by the 

model were examined. Large residuals mean that the model does a poor job of 
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fitting at those points (SPSS). The residuals were checked by plotting the ACF 

and PACF. The ACF and PACF were randomly distributed and found to be within 

the .05 significance level. Then, the residuals were examined for pattern. Any 

pattern in the residuals indicates the model is wrong in a predictable manner and 

can therefore be improved. If there is no pattern in the residuals, they are "white 

noise" or random occurrences (SPSS). The statistic used to determine residual 

patterns is the Box-Ljung statistic (SPSS). The Box-Ljung statistic (12.098) was 

not statistically significant at the .05 level, indicating that the residuals appear to 

be random and that the series met the assumptions of the model. 

Goodness-of-fit statistics were used to measure how well the model fit the 

observed data. The goodness-of-fit statistic, Schwartz Bayesian Criterion (SBC), 

measures how well a model fits a series. The model with the smaller SBC is 

considered to be the best fitting model for the series. Multiple models were 

attempted and the SBC for each was examined. The ARIMA (0, 1, 1) model 

produced the smaller SBC for the TGSP and employed nurse series. 

Summary of Findings 

Findings of the study are summarized as follows: 

Research Question: Which model best explains the registered nurse 

employment data in Texas? 

1. There were random years in the 1970s and 1980s when data were 

unavailable for the number of employed RNs in Texas. The missing 
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data were interpolated (averaged) using SPSS. Data were available 

consistently from 1988 through 2000. 

2. The data sets for number of RNs employed in nursing in Texas and 

the economic indicator, Texas Gross State Product were not 

stationary. In order to meet the assumptions of the model, the data 

sets were transformed using a natural log transformation and 

differencing to attain stationarity. 

3. The data for the number of employed nurses and TGSP were normally 

distributed. 

4. Multivariate time series analysis revealed that the ARIMA 0, 1, 1 model 

most accurately represented the nurse employment data and the 

TGSP in this study. 

Hypothesis: A countercyclic model of economics and employment levels best 

fits the registered nurse employment data in Texas than does a procyclic model 

1. Crosscorrelation of TGSP and employed RNs produced positive 

correlation coefficients indicating that there is a procyclic relationship 

between the economy as reflected by the TGSP and number of RNs 

employed in nursing in Texas. As the pattern of the TGSP changes, 

the pattern of number of employed nurses will mirror that change. If 

TGSP increases so will the number of employed nurses. 

2. At lag O there is a significant contemporaneous correlation between 

TGSP and the number of employed RNs. As TGSP increases or 
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decreases from one year to another, so does the number of employed 

nurses. 

3. Positive correlations at lag O and 1 indicated that the first series, 

TGSP, led the second, number of employed nurses. This suggests 

that changes in the TGSP value was reflected in the number of 

employed nurses in Texas the same year and for next year. Therefore, 

if the TGSP increased in year A, the number of employed RNs would 

increase in year A and in year A+1. Therefore, this year's TGSP can 

be used to help predict the number of next year's employed nurses. 
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CHAPTER 5 

SUMMARY OF THE STUDY 

This chapter presents a summary of the study conducted to determine the 

influence of the economy on RN employment levels in Texas over a 30-year 

period beginning in 1971 and ending in 2000. The relationship between the 

number of employed RNs and the general economic environment was examined 

using time series analysis. The general economic environment in Texas was 

indicated by the Texas Gross State Product. The findings of the study are 

discussed and conclusions based upon analysis of the data are presented. 

Implications for the profession of nursing, policy makers and society are 

discussed, followed with recommendations for future study. 

Summary 

There were two specific problems addressed in this study. First, the issue 

of lack of data examining yearly levels of employed RNs over time is addressed. 

Most studies use national data based on estimates to explain the RN workforce 

and none have examined the relationship of the RN workforce with the general 

economy. This study used actual data from the Board of Nurse Examiners of 

Texas. 

The second problem stemmed from the lack of literature available to 

describe the relationship between the economy and levels of RN participation in 

the workforce. The determination of whether RN employment levels are procyclic 
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or countercyclic to the general economy has not been explored. 

These problems raised the following questions from which the research 

question and hypothesis were constructed: (a) which ARIMA model best explains 

Texas RN employment data, and (b) what is the relationship between the 

economy and the levels of employed RNs in Texas? 

This study conducted rigorous tests using yearly RN employment data to 

identify the best model of RN employment levels in Texas. It examined a time 

series sequence plot of yearly totals of employed RNs between 1971 and 2000 

and explored the impact of the Texas economy on employment levels of RNs. 

Examining RN employment levels for dynamic patterns that occur over time 

helps explain past and predict future employment levels. Defining a model that is 

a good predictor of RN employment levels is useful in the development of health 

care policy and education initiatives. 

This study was designed to address the following research question and 

hypothesis: 

Research Question: Which model best explains the RN employment data 

in Texas? 

Hypothesis: A countercyclic model of economics and employment levels 

best fits the RN employment data in Texas than does a procyclic model. 

A review of the literature found no studies that investigated the link 

between the general economy and the number of employed RNs. The research 

on RN employment indicates many variables affect the decision to enter, remain 
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or leave the workforce. Compensation, work environment, job satisfaction, and 

career fulfillment are the variables most often explored. Other forces that may 

affect the decision to participate in the RN labor market include number and age 

of children in the household, total household income, economic need, desire for 

more leisure time, age and general health, and other opportunities. These forces 

present the researcher with multiple confounding or extraneous variables that 

influence the nature of the relationship between the economy and RN workforce 

participation. This study explored one of the many variables that affect RN 

participation in the labor market. 

Economic need is one of the forces that can affect the decision to 

participate in the RN labor market. The general economic environment can 

determine economic need. This study does not attempt to explain reasons for the 

differences in RN employment levels but to examine the correlation between the 

economic environment and those levels. 

The setting for this study was the state of Texas, a state that since the 

1970s has diversified its agriculture and petroleum based economy to include 

manufacturing, construction, communications, finance, aerospace, engineering, 

and health care. The sample consisted of all RNs residing in Texas from 1971 

through 2000. Data were from public records maintained by the Board of Nurse 

Examiners for Texas and the Texas Comptroller of Public Accounts. The Texas 

Gross State Product was the economic indicator used in this study. The number 

of RNs reporting employment in nursing and the Texas Gross State Product 
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figures for each year over a thirty-year time period created the time series plots 

analyzed. 

Data analysis techniques included descriptive statistics and time series 

analysis. The techniques used in time series analysis included auto-, partial- and 

cross- correlation functions, and ARIMA modeling. Findings were illustrated in 

several tables and figures. 

Univariate time series modeling is frequently used in such disciplines as 

economics, business, engineering, and natural and social sciences an.d is based 

only on past values of the variable being forecast. A single variable is examined 

for patterns across time. The analysis attempts to uncover internal processes 

responsible for changes in the variable's behavior (Cromwell, Labys, & Terraza;, 

1994 ). The models developed from time series analysis permit the explanation of 

past patterns and the prediction of future behavior (Pankratz, 1983; Cromwell, et 

al., 1994). _This technique allowed examination of the number of RNs reporting 

employment in nursing each year over the thirty-year period of study. Changes in 

the total number employed eac;:h year were then examined. 

The RN data were derived from records of the Board of Nurse Examiners 

in Texas between 1971 and 2000. There were random years in the 1970s and 

1980s when Board of Nurse Examiners data were unavailable therefore, data 

were interpolated (averaged) using SPSS 10.1 for Windows. It.was not until aft.er .. 

1988 that consistent data were available. Other than for those years, all data 
� 

. 
' : .. 

were actual figures not estimates. 
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A demographic comparison of available RN data during each decade 

indicated changes over the 30-year period of study. Between 1971 and 2000, 

there was a threefold increase in number of RNs residing in Texas and a near 

threefold increase in the number employed in nursing. The number employed 

full-time, also increased threefold between 1971 and 2000. The number 

employed part-time showed a like increase. The number of male nurses grew 

more than fivefold, while the number of females in the profession grew only 

threefold. Education level showed the greatest amount of change with the 

number of diploma nurses growing by only 20%, while the number of associate 

degree nurses grew more than 550%. The number of baccalaureate and masters 

prepared nurses each grew by more than 400% over the thirty-year period. This 

indicated a fundamental shift in educational preparation from diploma schools to 

colleges and universities. 

Discussion of Findings 

This section relates the findings to the conceptual framework and previous 

studies. The findings are discussed in relation to the research question and 

hypothesis. 

General Systems Theory served as the theoretical framework for this 

study because it reflects the interrelatedness of the economic system and RN 

employment levels. General Systems Theory (von Bertalanffy, 1969) posits that 

an open system and its environment are highly interrelated. The economic 

system, as an open system, uses resources, such as labor, to produce goods 
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and services that satisfy human material wants (McConnell, 1999). Nurses are 

open systems who interact with the economic environment or labor market by 

trading services for some reward such as compensation or career fulfillment. 

Therefore, RNs are subsystems of the economic system and changes in either 

system will have an affect on the other system. 

This study supports the General Systems Theory. In Texas, the general 

economy or economic system, as indicated by the Texas Gross State Product 

and the number of employed RNs are interrelated. They are both open systems, 

maintaining themselves with numerous inflows and outflows, in a flux of change 

that never reaches equilibrium (van Bertalanffy, 1969). The TGSP changes, 

growing or receding based on the activity of its many components from the price 

of goods and services to the demand for available or scarce resources. The 

number of employed RNs also changes as individual nurses make decisions 

about entering, remaining, or leaving the workforce. These decisions are made 

throughout a RN's career. The decision is based on many factors including social 

and economic forces, shifts and changes, including economic need and career 

fulfillment (McConnell, 1999). 

The results of this study support the procyclic view of RN employment and 

the economy. Economists view the decision to participate in the workforce, when 

related to the economic environment, as being a net result of two opposing 

economic effects (Blau, Ferber, & Winkler, 2001 ). The added worker effect 

predicts that during economic downturns, other household members may enter 
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the labor force to maintain family income if the primary earner becomes 

unemployed. Such individuals may leave the workforce when economic 

conditions improve and the primary earner is again employed on a regular basis. 

At the same time the discouraged worker effect holds that during times of 

high unemployment, individuals who lose their jobs may become discouraged 

and drop out of the labor market after a period of fruitless job searching. Others 

who are not working during the economic downturn may postpone entering the 

workforce until economic conditions improve. As economic conditions improve, 

previously discouraged and non active workers may reenter the labor market 

(Blau, Ferber, & Winkler, 2001 ). Thus, the workforce tends to shrink or grow less 

rapidly in recessions and to expand or grow more rapidly during upturns in the 

economy (Blau, Ferber, & Winkler). This economic theory would determine that 

RN employment levels would be procyclic to the economy. Therefore, when the 

economy is growing, more RNs in Texas would be expected to enter or remain in 

the workforce. When the economy is not growing, fewer RNs would enter the 

workforce resulting in less growth in number of employed RNs. 

Comparison of Texas RN supply data to national supply estimates 

indicated differences in growth of supply. Table 5 illustrates this comparison. 

Nationally, the growth in estimated RN supply between the beginning and end of 

the 1970s was 20%, while Texas experienced a 19% increase in actual number 

of RNs in the state. Texas figures indicate phenomenal growth in numbers of 

RNs compared to national estimates between 1980 and 2000. The percent of 
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growth in number of RNs nationally was 19% in the 1980s and only 17% in the 

1990s, while Texas showed a growth of 39% in the 1980s and 27% in the 1990s. 

It is unclear whether these differences in growth pattern can be explained by the 

use of actual verses estimated figures or attributed to actual growth in RN 

numbers in Texas. 

The percent of growth in number of employed RNs in Texas between the 

beginning and end of the 1970s was 29%, while national growth was only 5%. 

Although the 1980s witnessed prodigious growth in number of RNs in Texas, the 

percent of nurses employed actually decreased by 5%. National employment 

figures showed an increase of 3%. The number of employed Texas RNs 

increased 2% in the 1990s, while the nation experienced a decrease of 1 %. 

The employed nurse time series showed no cyclical pattern. There was a 

distinct upward linear growth trend indicating that the series was nonstationary. 

Application of an ARIMA (0, 1, 1,) model reduced the residuals to white noise 

and was deemed a suitable model for RN employment levels in Texas during the 

period of study. 
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Table 5 

Comparison of Supply and Employment Figures for RNs in Texas with Other 
Studies 

Decade 

1970s 
Texas* (Actual) 

Beginning of Decade 
End of Decade 
Percent Change 

National** (Estimates) 
Beginning of Decade 
End of Decade 
Percent Change 

1980s 
Texas* (Actual) 

Beginning of Decade 
End of Decade 
Percent Change 

National** (Estimates) 
Beginning of Decade 
End of Decade 
Percent Change 

1990s 
Texas* (Actual) 

Beginning of Decade 
End of Decade 
Percent Change 

National** (Estimates) 
Beginning of Decade 
End of Decade 
Percent Change 

Supply 

37,817 (1972) 
46,513 (1979) 
+19% 

1,127,657 (1972) 
1,410,000 (1977) 
+20% 

58,364 (1980) 
96,036 (1988} 
+39% 

1,641,397 (1980) 
2,033,032 (1988) 
+19% 

110,009 (1992) 
150,658 (2000) 
+27% 

2,239,816 (1992) 
2,694,540 (2000) 
+17% 

Employed 
in Nursing 

54% (N = 20,247) 
92% (N = 42,814) 
+38% 

69% (N = 778,470) 
74% (N = 1,047,000) 
+5% 

83% (N = 48,463) 
75% (N = 75,815) 
-5% 

77% (N = 1,257,310) 
80% (N = 1,626,426) 
+3% 

80% (N = 87,476) 
70% (N = 123,548) 
+2% 

83% (N =1,859,047) 
82% (N = 2,201,813) 
-1% 

*Texas data retrieved from available records of the Board of Nurse Examiners 
** National data retrieved from ANA's 1972 Inventory of Registered Nurses and 
from the DHHS's National Sample Survey of Registered Nurses in 1977, 1980, 
1988, 1992 and 2000. 
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Which model best explains the RN employment data in Texas? 

Nationally, the estimated RN supply steadily increased between 1971 and 

2000 (ANA, 1972; DHHS, 1977; 1982; 1986; 1990; 1994; 1997; & 2001 ). This 

study revealed that while national estimates of growth in RN supply averaged 

approximately 19% each decade between 1971 and 2000, growth in RN supply 

in Texas averaged approximately 28%. It should be noted the current study used 

actual numbers of RNs in Texas not estimates based on population. 

This study also revealed that the pattern of RNs employed in Texas during 

the same 30-year period was different than the national pattern. The estimated 

percent of RNs employed nationally increased in the 1970s and in the 1980s. The 

1970s displayed the most dramatic change in percent of the RN population 

employed in nursing in Texas. The rate of growth during the decade was nearly 

six times as great as the estimated national rate. While the 1980s displayed a 

3% increased growth in the national percentage of RNs employed, Texas 

experienced a 5% decrease. The percentage employed in Texas in the 1990s 

continued to vary from national estimates (U.S. Department of Health & Human 

Services, 2001 ). Texas showed a 2% growth in percent employed while national 

figures showed a 1 % decrease (Table 5). 

Yett (1975) described the growth in supply of RNs post World War II as 

attributed to the number of graduates being substantially larger than the mortality 

loss. This finding is consistent with the results of the current study. The number 

of RNs in Texas increased 19% between 1971 and 1979. The Nurse Training Act 
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of 197 4, which helped finance nursing education, may be a contributing factor to 

both national and Texas growth in RN supply. Another contributing factor may be 

the career life cycle of the "baby boomer" generation. The number of individuals 

born between 1945 and 1960 entering the workforce in the 1970s would be 

substantial based on population studies (U.S. Bureau of the Census, 1990). Both 

of these factors contributed to growth in RN supply in Texas. 

Johnson (1980) further explored RN supply in the 1970s and determined 

nearly 43% of RNs nationally were inactive. The current study revealed that less 

than 18% of RNs in Texas were inactive during the 1970s. This difference may 

be attributed to estimated national RN population figures verses actual figures in 

Texas. 

The 1980 National Sample Survey of Registered Nurses estimated a 16% 

increase in RN population over 1977 figures. The current study revealed that 

Texas experienced a growth rate of nearly 24% in number of RNs between 1977 

and 1980. Comparison of the 1980 and 1988 National Sample Survey of 

Registered Nurses indicated an estimated growth of 19% in number of RNs. The 

current study showed an increase of 39% in actual number of RNs in Texas. 

The debate over nurse supply continued unabated in the 1980s. Aiken 

(1983) reported that the supply of RNs nationally appeared to be in balance in 

hospitals. A confluence of several economic forces worked to balance supply 

and demand for RNs. Spurred by double-digit inflation and salary increases in 

the early 1980s, nurses entered the labor force in large numbers or increased 
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the number of hours they worked. As general unemployment climbed, occupancy 

rates in hospitals declined, reducing the demand for RNs, therefore resulting in a 

balance in supply and demand. The current study indicated growth in number of 

employed RNs was flat in the early 1980s mirroring the findings of Aiken's study. 

National surveys (U.S. Department of Human & Health Services, 1982; & 

1990) of RN supply indicated a 19% increase in number of RNs between 1980 

and 1988. The current study revealed that growth in number of RNs in Texas 

was not consistent with national growth. Texas experienced a 39% growth 
I 

between 1980 and 1988. National estimates for percentage of all RNs who were 

employed indicated an increase of 3% from 77% to 80% between 1980 and 

1988. The Texas RN population reporting employment decreased 5% from 83% 

in 1980 to 78% in 1988. These data revealed that although there was a large 

increase in total number of RNs in Texas there was a decrease in percentage of 

those choosing to be employed. Therefore, more nurses in Texas than national 

estimates chose not to work. 

National Sample Surveys of Registered Nurses in 1992 and 2000 

revealed an estimated 17% growth in national RN supply between 1992 and 

2000, while there was a 1 % decrease, from 83% to 82%, in the percentage of 

those RNs working. These findings were not consistent with the results from the 

current study. Texas saw an increase of 27% in number of RNs in the state 

between 1992 and 2000, while the percentage of RNs working increased 2%, 

from 80% to 82%. 
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Furino, Gott, and Miller (2000) reported that 80% of all licensed RNs in 

Texas in the late 1990s were employed. Findings were based on data from a 

survey of 349 employed RNs in Texas in 1999. The current study revealed that 

82% of all RNs in Texas report being employed. This small discrepancy could be 

related to sample size, with a larger sample producing different findings than a 

much smaller sample. 

Univariate time series analysis revealed that the ARIMA (0, 1, 1) model 

most accurately represented the RN employment data in this study. The 

inconsistencies between the current study and previous national studies can 

reasonably be explained with the consideration that national findings are based 

on smaller samples. This study was based on actual recorded data from all 

currently licensed RNs residing in Texas between 1971 and 2000, while national 

studies are based on surveys from a predetermined sample of RNs. Data from 

the sample surveys are then used to estimate national figures. Therefore, 

findings from this study can be considered to be more accurate for Texas than 

national estimates. 

Hypothesis: A countercyclic model of economics and employment levels best fits 

the RN employment data in Texas than does a procyclic model. 

Economic theory indicates that the workforce tends to shrink or grow less 

rapidly in recessions and to expand or grow more rapidly during upturns in the 

economy. Thus, the number of RNs participating in the labor market should be 

procyclic to the economy (i.e., as the economy improves, more RNs participate 
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in the labor market). The cross-correlation and auto-regressive techniques used 

in this study to test the hypothesis support a procyclic model of economics and 

RN employment levels. More RNs are employed when the economy is growing 

than when the economy is stagnant. Results of the cross-correlation technique 

did not support the hypothesis that a countercyclic model better explains the 

impact of the economy on RN employment levels in Texas. 

Results of cross-correlation of the Texas Gross State Product (TGSP) and 

the number of RNs employed produced a positive correlation coefficient of 0.492 

at lag O ( during the same year), indicating there is a procyclic relationship 

between the economic environment and the number of RNs employed in Texas. 

The positive lag of the series indicated that the first series led the second, 

suggesting that changes in the economy led to changes in the number of RNs 

employed during the same year. A fairly strong correlation coefficient of 0.295 at 

lag 1 ( one year later) indicated that the affects of a change in TGSP continue to 

influence the number of RNs employed one year later. 

Economic Conditions and Registered Nurse Employment Patterns 

There were few earlier studies examining the correlation between 

economic conditions and RN employment patterns. Numerous studies did 

examine employment patterns in terms of compensation offered. Some of these 

earlier studies found a positive association between economic need and/or 

compensation, and labor force participation (Sloan & Richupan, 1975; Aiken, 

1983; Buerhaus, 1991; Cipriano, 1992; Buerhaus, 1993). Only one study 
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examined the impact of the general economy reflected by the Gross National 

Product on number of RNs (Wharrad & Robinson 1999). Authors determined 

there was a substantial positive correlation between number of RNs and the 

economy of a country. The study did not examine employment status of the RNs, 

only presence of RNs in the country. 

Few studies were found that explored the general economic environment 

and its impact on number of employed RNs (Hassanein, 1990; Buerhaus, 1995; 

Brewer, 1996). Hassanein indicated the economy as reflected by the Gross 

National Product had no significant impact on the number of RNs employed in 

hospitals or elsewhere. In contrast, Brewer determined that increases in other 

family income would result in less RN labor force participation. Buerhaus 

concluded the lack of consumer confidence in the economy was a contributing 

factor to the continued willingness of RNs to participate in the labor market, 

regardless of the perceived negative changes occurring in the industry. None of 

these studies correlated trend deviations of RN employment figures on a 

business cycle indicator such as the Texas Gross State Product to identify the 

cyclicality of employment patterns (i.e., the association between economic 

activity and employment patterns). The current study attempted to determine the 

association of RN employment with the general economic environment. 

Labor supply theory suggests that the labor force tends to shrink during 

recessions and grow during economic recovery or growth (Ehrenberg & Smith, 

2000). This study supports this phenomenon. Just as the economic environment 
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accounts for labor force growth trends, the supply of an available workforce 

impacts economic growth. The decision to participate in the labor force is a 

dynamic process, influenced by internal and external forces. Economic need, 

compensation rates, and career preferences all affect the decision to participate 

in the labor market. This study indicated economic conditions make a substantial 

contribution to RN employment patterns. 

Conclusions and Implications 

The findings from this study indicate there is a positive correlation 

between the economy in Texas and the number of RNs employed in nursing. 

When the economy is growing, as indicated by positive changes in the TGSP, 

the number of RNs employed in nursing increases during that year and for one 

year following the economic growth. Examining the TGSP provides insight into 

the number of nurses employed in nursing. Therefore, TGSP predicts the 

number of employed RNs in Texas. 

Each geographic area is unique in the need for and utilization of health 

care. Registered nurses fill a specific niche in health care systems and their 

employment patterns or trends have important implications for health care 

providers, policy makers, and educators. In order to meet the needs of regional 

populations, providers, policy makers, and educators must be able to accurately 

assess and interpret RN employment patterns for the area, region, and state. 

National trends may be very different from local trends and must be considered 
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only after recognizing that national figures are estimates based on sample 

surveys not on complete data from all members of the local region. Any 

interventions can then be based on individualized needs of each state. 

The implications of the relationship between the economic environment 

and RN employment patterns for policy makers, educators, and the profession 

are important in light of the predicted future crisis in RN supply. Quality care is 

the goal for all health care providers and the quality of care has been indicated to 

be affected by the number of RNs providing care to patients. This study indicates 

the economic environment affects the number of RNs available to provide care. It 

is therefore incumbent upon policy makers, educators, and the profession to be 

aware of employment patterns of RNs as related to the economy in order to 

better plan for future expansion of the profession. Continued research to identify 

factors impacting the number of RNs in the workforce will contribute to the body 

of nursing knowledge and provide information for informed decision making by 

health care professionals, policy makers, and other individuals interested in 

quality care. 

Labor supply theory suggests workers make choices concerning desired 

hours of work dependent upon on their wealth, wage rate, and their preference 

for more or less leisure time. If individual wealth (income) is increased without a 

change in compensation received from work, one can be expected to consume 

more leisure time and less work time. This theory is not supported by this study. 
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When individual wealth increases during a business cycle expansion (increasing 

TGSP), more RNs in Texas are employed in nursing. 

Recognition of the relationship between the economy and employment in 

nursing of RNs in a specific geographical area has important implications for 

health care providers, educators, and the profession. Funding for nursing 

education can be increased during periods of economic contraction (recession) 

to increase the number of RNs available in the workforce. Health care providers 

can increase RN compensation during economic contractions to attract more 

nurses into employment in nursing. The profession can lobby for more accurate 

data collection specific to geographic areas to further increased understanding of 

RN workforce participation. Increased understanding of the relationship between 

the economic environment and employment patterns of RNs could be used to 

support the development of programs and the formation of health care policies 

intended to increase the number of employed RNs. 

Recommendations for Future Research 

As a result of the findings of this study, the following recommendations 

are offered: 

1. Examination of long term patterns of part-time verses full-time RN 

employment to determine the relationship with the economy in 

Texas. 

2. Replication of the study in other geographic regions. Diversity of 

population demographics will enhance the generalizability of the 
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results. 

3. Replication of the study examining other economic factors such as 

unemployment rates, inflation, and health care spending. 

4. Replication of the study incorporating additional time series data 

from a longer time period to determine if cycles exist that were not 

identified by the present study. 

5. Replication of the study examining other economic indicators such 

as real nurse wages, average household income, per capita 

income, etc. 

6. Replication of study examining the relationship between number of 

students entering and completing nursing programs and TGSP. 

7. Utilize forecasting capabilities of time series analysis to predict 

future employment patterns in specified populations to anticipate 

RN supply. 

8. Replication in other states where population growth has increased 

as rapidly as in Texas. Rapid population growth may account for 

differences in national and state RN data. 

9. Replication of study examining other demographic data such as 

household income, individual income, age, and RN educational 

preparation. 

1 O. Conduct a qualitative research study to determine the effect of the 

economic environment on the decision to work. 
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11. Conduct a qualitative research study to examine components of 

the decision to work full-time or part-time. 

12. Conduct a qualitative research study to describe personal beliefs 

and definitions of "economic well-being" and the role it plays in the 

decision to work. 

The necessity of gathering and maintaining data on RNs is crucial to 

increasing the understanding of the issues and challenges that affect health care 

professionals. The lack of accurate and complete data has been identified in the 

literature since the 1970s as an impediment to knowledge about the RN labor 

force and thus effective policy formation. This study also encountered difficulty 

with incomplete data. National data, based on estimates, can not provide 

sufficient insight into the realities of the profession and its many challenges. It is 

imperative that data from RNs be collected, collated, and maintained for use in 

further research. Actual, complete data will enhance the applicability of findings 

and will provide accurate insight into the RN labor force. The profession can not 

afford to continue to have incomplete data about its membership. The lack of 

accurate information has been the lament of nursing labor force researchers for 

too long. A national data base that collects similar data from all Boards of 

Nursing in the country would greatly enhance the profession's ability to 

accurately evaluate and predict the supply of nurses. 
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MEMORANDUM 

TO: Sandra Cesario 
Sheila Dannaud Smith 

FROM: IRS 

DATE: June 18, 2002 

SUBJECT: IRB Exempt Application 

TEXAS WOMAN'S UNIVERSITY 
DhNT01" D:\1.1.,\S HOUSTON 

!N'STlTCJrfON..AJ., REVIE'v! B0/1?.D 
l l 30 John fo."cman Blvd., Houston, Texn..~ 77030 713n'J,J~2074 

TITLE: The impact of the Texas economy on employment patterns of registerted 
nurses 

This application is approved. 

)/:;({;'._,=·,.~ P l:..tdc-,,.,/f 
William P. Hanten 
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TEXAS WOMAN'S UNIVERSITY 
- ___ 9.=F·:-or~ D.~L'-~3 HOUSTON 

TV-i:J OFi=IC~ ◊'F= - RESE.~.RnH .. . · · ·.-.· ::·.-.,:::· ;-: ·· : ::.- :_; : ·'.·, .-: ' ~::: ! ; .:;: 

EXEMPT REVIEW 
Application to the Institutional Review Board 

This form rnust be completed if the research committee (for slucfenl research) or the dcpar1rncnt 
coordinator (for faculty research) decides that the proposad researcl1 is exempt frorn Full Revie•N or 
Expedited Review by the IRB. A proposal may be eligible for Exe·11 nt ?=IP.viev1 if any of the following 
conditions is met: 

1) only minimal risk to SlJbjects. as described in the Human Subjects in Research: Institutional 
Review Board Policies and Procedures, pp. 11-12: 

and/or 

2) the project will be completed at another institution or in collaboration with investigators al another 
institution. and that institution's IRS has provided written approval for the proposal as clescribed . To 
be eligible for this exemption a signed copy of the institution's current IRB approval form 
must be attached to this application. If applicable, attacl, a memo indicating the student's 
rore in the approved study; 

and/or 

3) the project involves an analysis of a data set generated from a currently approved project. 

For Exempt Review by the TWU Institutional Revie,_,., Board, submit three copies of this form, any 
relevant Informed Co11se11t Forms, su,veys, questionnaires, and (if applicable) the collaborating 

, institution's signed IRB approval form . Approval is req~i:-ed prior to the initiation of the research project. 
The investigator will be notified if the Institutional Review Board reqL1ires additional information. 

To complete this form elcctro11ically, type information into the blanks provided. If your typing fills the 
, blank. text ·will wrap auturnaticc:1lly. Print out, secure appropriate signatures. and submit three copies I (along with accompanying documents) to the Office of Research, MJG 913. Paper clip each of the 

copies-no staples, please. 
-- ...... . . . ... .... ·-------------------------------~ 

Principal I nvestigatur(s) Sheila Dunnaud Smith SS# 

SS# 

Fncully Advisor (if applicable) Dr Sandra Cesario Dept. __,__N.;...'.u ..... rs_i ..... ~.::.:g'-----------

Titl~ of Study The Impact of the Texas Economy 011 Employment Patterns of Registered Nurses 

Justificatio11 for C.:<c-rnpt Revie•,·1 status Archival data ;malysis without any IC'lentifiable markers 

Estirnalecl beginning date of the study ~unq_ t~ .. 2002 

Estirnc1tcd dur-ation of the study 4 months 

Research iJeing conducted for (place an X in the appropriate blank)· 

Professional Paper X Dissertation 

Thesis Class Project 
IRB-H 2001-10 
Is this research being conducted for a non-university sponsor? 
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Exempt Review Form 

___ Yes; Name of Sponsor 

X No 

If you are using an electronic form 1 fill in the blanks provided below. Text will wrap automatically. 
If you are completing a hard copy form, attach additional typed page(s} as needed. 

1. Give a brief description of the study. 
First, describe the subjects, i.e., # of subjects, age, gender, race/ethnicity, institutional affilliation; 

hmu 
Will they be recruited? Any exclusion criteria? 
Secondly 1 describe the procedures that relate to their participation, i.e., 
What will the subjects do? What will be d9one to them? Where, will the study be condllcted? 
What is the time involvement? 

This study will use archival data bases of Registered Nurse employment figures from t.he Texas 
Board of Nurse Examiners to identify employment patterns between 1971 and 2000. The archival 
data base of the Texas Gross State Product retrieved from the Texas Comptrollers Office will be 
used to examine general economic conditions in Texas during the same period of study. 
Correlations between the two variables will be examined. This study uses archival data which has 
no individual identification markers. There will be no exclusions based on gender, race/ethnicity, or 
instituitional affiliation. 

2. What are the potential risks to the human subjects involved in this research or investigation? 

There are not risks to the subjects because established data bases v,ithout individual identifiers 
will be used. 

SIGNATURE REQUIREMENTS 

I attest that this is an accurate description of the proposed research protocol. 

Signed_~--~~~ b,l~\o~ 
Principal T nvestigator Date 

1. · For students · · . ' · · - , · ·· · · , 
The research protocol and the IRB application have been read and approved by the members of the 
student's research committee: 

Names of Committee Members 

Dr Sandra Cesario 

Dr. Anne Young 

Dr. Charles Hawkins 

Date 

& -ld-02 

2. · For faculty · . · • · · · · · -· - · · ·· · - · · 
The research protocol and the IRS application have been read and approved by the academic 
administrator: 

Name of Academic Administrator Signature Date 
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Exempt Review Form 

Approved by IRB Chair 

IRB-H 2001-11 
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BOARD OF NURSE EXAMINERS 
CURRENTLY LICENSED TEXAS RNs BY COUNTY OF RESIDENCE 

09/01/2002 

COUNTY OF EMPLOYED IN NURSING EMPLOYED IN OTHER TOTAL IN 
RESIDENCE FULCffME . PARi"TIME FULCrilViE ····,·-PART-i"1riliC. ------·•··•·- ------·--- --- -··· ·-

COUNTY . UNEMPLOYED -- -- ---- ----- -·•-··•· · ---··-·· - ·--- - -- ----
! i 

UNKNOWN 332 59 9 3 250 653 
ANDERSON 346 46 7 2 64 465 
ANDREWS 58 10 1 0 9 78 
ANGELINA 545 84 14 1 84 728 
ARANSAS 82 14 1 2 17 116 
ARCHER 33 11 1 0 6 51 
ARMSTRONG 13 6 0 0 2 21 
ATASCOSA 110 17 3 2 15 147 
AUSTIN 94 20 7 1 18 140 
BAILEY 25 3 0 0 3 31 
BANDERA 136 21 3 3 14 177 
BASTROP 239 52 14 3 40 348 
BAYLOR 31 5 0 0 6 42 
BEE 87 6 1 1 10 105 
BELL 1497 207 47 14 322 2087 
BEXAR 8895 1399 318 116 1672 12400 
BLANCO 35 12 2 1 4 54 
BORDEN 2 0 0 0 0 2 
BOSQUE 106 15 2 2 19 144 
BOWIE 754 91 19 6 142 1012 
BRAZORIA 1702 312 65 24 283 2386 
BRAZOS 589 134 20 15 124 882 
BREWSTER 35 10 1 2 13 61 
BRISCOE 11 1 0 0 0 12 
BROOKS 13 1 0 1 0 15 
BROWN 167 16 3 4 18 208 
BURLESON 46 8 0 0 8 62 
BURNET 168 56 12 3 52 291 
CALDWELL 88 15 5 0 22 130 
CALHOUN 64 17 1 1 11 94 
CALLAHAN 96 10 2 0 11 119 
CAMERON 1326 84 27 10 166 1613 
CAMP 65 15 2 0 21 103 
CARSON 43 8 2 1 6 60 
CASS 187 24 3 1 42 257 
CASTRO 23 10 1 0 4 38 
CHAMBERS 82 10 0 1 11 104 
CHEROKEE 213 36 4 1 52 306 
CHILDRESS 27 4 1 0 7 39 
CLAY 48 6 0 0 5 59 
COCHRAN 9 1 0 0 , 11 

COKE 19 3 2 0 7 31 

COLEMAN 44 5 1 0 8 58 

COLLIN 3004 845 178 61 740 4828 

COLLINGSWORTH 9 1 0 0 2 12 

COLORADO 90 11 2 3 17 123 

COMAL 461 96 12 13 90 672 

COMANCHE 65 11 2 1 5 84 

CONCHO 20 1 0 0 4 25 

COOKE 255 49 11 1 39 355 

CORYELL 251 36 10 1 54 352 

COTTLE 9 1 0 0 0 10 

CRANE 19 6 1 1 1 28 

CROCKETT 9 2 1 0 2 14 

CROSBY 20 5 2 0 5 32 

CULBERSON 5 1 0 0 0 6 
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BOARD OF NURSE EXAMINERS 
CURRENTLY LICENSED TEXAS RNs BY COUNTY OF RESIDENCE 

09/01/2002 

COUNTY OF I EMPLOYED IN NURSING EMPLOYED IN OTHER 
RESIDENCE·-- - ·-- FULL TIME PART TIME FULL TIME PART TIME UNEMPLOYED 

THROCKMORTON 8 0 0 
TITUS 127 22 4 4 26 
TOM GREEN 777 101 36 8 140 
TRAVIS 3914 1048 276 78 877 
TRINITY 47 3 0 5 
TYLER 65 12 2 3 16 
UPSHUR 165 28 4 3 19 
UPTON 12 0 3 
UVALDE 92 11 2 11 
VALVERDE 103 14 2 0 24 
VANZANDT 240 53 6 3 47 
VICTORIA 625 100 10 5 107 
WALKER 197 29 5 28 
WALLER 73 16 0 14 
WARD 28 7 3 10 
WASHINGTON 116 31 9 4 27 
WEBB 615 45 15 4 157 
WHARTON 189 31 7 5 100 
WHEELER 31 5 2 0 5 
WICHITA 795 174 18 6 171 
WILBARGER 108 7 3 0 19 
WILLACY 35 5 0 0 6 
WILLIAMSON 1335 403 58 38 284 
WILSON 180 20 2 20 
WINKLER 19 3 0 0 6 
WISE 214 45 4 42 
WOOD 190 42 3 28 
YOAKUM 26 3 0 0 10 
YOUNG 84 17 0 11 
ZAPATA 19 0 6 
ZAVALA 12 2 0 0 3 

TOTAL 110947 20003 4021 1420 20931 

TOTAL IN 
COUNTY 

10 
183 

1062 
6193 

56 
98 

219 
17 

117 
143 
349 
847 
260 
104 
49 

187 
836 
332 
43 

1164 
137 
46 

2118 
223 
28 

306 
264 

39 
113 

27 
17 

157322 

- - ··-- -- ·-·--····----- L-------'-------'-----~------'--------'----~ 
THIS DATA IS PRODUCED BY THE BOARD OF NURSE EXAMINERS (BNE) FROM INFORMATION PROVIDED BY THE 
REGISTERED NURSE ON THEIR BIENNIAL LICENSE RENEWAL APPLICATION, WHICH IS STAGGERED BY DATE OF BIRTH. 

rH,-S-REPORr·;·-oR ANY PORTION THEREOF, MAY BE USED. THE BNE WOULD APPRECIATE BEING RECOGNIZED AS THE 
SOURCE. 
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Texas Gross State Product Data* 

Year 

Texas GSP 

Actual Dollars 

Texas GSP 
Inflation-adjusted 1996 

dollars 

1963 30,064 135,659 
1964 32,209 143,441 
1965 34,802 152,580 
1966 37,789 160,867 
1967 41,158 170,462 
1968 46,102 183,164 
1969 50,526 190,389 
1970 54,357 193,704 
1971 58,883 196,957 
1972 65,748 207,011 
1973 75,506 220,104 
197 4 87,560 227, 104 
1975 100,471 233,237 
1976 115,882 247,333 
1977 131,658 305,602 
1978 151,108 322,706 
1979 174,567 334,636 
1980 207,512 346,627 
1981 250,717 365,297 
1982 265,862 368,645 
1983 271,085 374,721 
1984 296,937 399,115 
1985 315,949 411,745 
1986 299,696 391,444 
1987 304,827 389,703 
1988 334,951 416,433 
1989 357 I 156 425,873 
1990 388,099 439,638 
1991 403,261 447,233 
1992 424,680 461,460 
1993 452,968 480,446 
1994 483,590 505,225 
1995 515,432 529,297 
1996 555,611 555,611 
1997 606,898 597,587 
1998 645,594 640,283 
1999 688,779 672,366 
2000 752,717 713,150 

*Data supplied by Gary Preus from sources: U.S. Bureau of Economic Analysis and Texas 
Comptroller of Public Accounts. 
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BOARD OF NURSE EXAMINERS FOR THE STATE OF TEXAS 

RN LICENSE RENEWAL FORM 

(512) 305-7400

�il'1 .nq ;-.,::1rc-�� 
i'C ::-:x 4�:J i•.u;:in. l,. l�!ti!-U43f.' 

pi'wr;ica! nddro��: 
333 GJadolupo - S:o3--4t;,J,i•.ustin. Tx. 7!!701 

fh:s r,J1c·1.-"1 b:;;i m"y cr.'y to LJ$Cd l:r t�c trro pcn>Jd cf :iO dzy;; prior to ycur cxoir.ition da:c up to 90 da,·s past ycur ozpirnlicn dato. (Example: RN Licrooo 
•JWircs f)3/J1.V20:J2. t:.,s �:rm can t.J ,Js,Jj :rem 05,':J 1 :2Cl.l2 - �130:2002) Ph,a.so ref.,r to :hec.')dos,,d de:ailo:l inslrx:iicns. HN chc,:klist ancl si.;tistical ccc,Js to assist
r. cc1iiplc:,rq Iris term "ou must answer n:I qwos:icn;;, S>Jn aid mturn as in,:foat,:,j_ Ncrmal prccos!.ng time is t,\IJ wcc.J.;s, 1,t.otl-.or ycu oJrr,c intolhecfficc oc moil
:�r:u,;n t·,o postn' mn: syslo-:1. liyc•Jr "11 liccn"cb!l2!,rc�o'llcd by the c,;:,:ra:im da:c. you will h�-ve !o CCi\S•Jpracti:o until the liccns-, has been renowod in:l
•J:rr ccmpu:cr h ns bJcn u�•da:od I: �o7:0ct tna: yo-Jr l,N Llce"!:,J is in CURRENT STATUS Thcrcfe<c, it is your rospcncibili:y to sut,rri! the ronc'llal fcrrn a-d thi; 
·oqv·,,j t,n,:s) ,Jml·i· to �.'.,J,� :;�H.:i,,,t :.:-r,c to· ;,,ccoss-r.J ·,cu ITM�I meet the roq·Jircm,x:ts to pr;,:ti:o ;;s n Ro;;is!cro:I t-lursi� in Tcm,. The Ruli;s ;:-crtaining 1o
:ho m:-,,tcna,:c c,f ·;cr.;r 1 1:cn;e and yo:rr ci•Jit:,!ilr to ronow n�c 22 Toxo:; A.,jmin:;:r;;�ve Co:lo (TAC),§§ 21C (CE) and 21328 • 213.29 (ro,;iarding fi:nos;; tc
:,,Jch:,J;,

RENEW RN LICENSE (mutt ehoek oncl: 

) TIMELY RENEWAL ONLY (prior to cxpiratton date) Fee: $51.00 

) LATE RENEWAL 11 to 90 days pa.I oxplratton dale) Fco: $96.00 
(Conttnulng Education Ccntifieatct must accompany lato renewals) 

J RN RETIRED LICENSE (mutt be 65 or oldcr) Fco: $10.00 

J RN INACTIVE STATUS (No Fco Required - Must be prior to 

license expiring) 

"In ordM to avoid .a:it I.ale foos, Renewal must bo postmatkod no later Ihm tho last day of rho month in which yoor nursing lieonso expires ... Foos submitted to 
rho Board offlco ara non-rolu11dablo. Mako chock payable to 1110 Bo.ard ol Nurso Exam/nm 

NAME ____ __,.--,.---,.--:----,.�---:---:--------------------
(Logal dccumcntation Is required for a rwno change) 

ADDRESS; _________________________________ _ 

CITY: _________________________ STAT ______ ZIP _____ _ 

�!. Ll:X'".O # ------- :,p,uli:n Culc ____ _ 

S•�'::IA; Si::C��HY t.Ll,11:'�H ___________ _ 

�A:�1:+ SHI•• ______________ _ 

t h,t·o,t lkg·ot 

;.,r,•r,11r � u::o cl 
!,Jt'.in; l:T·:lo,· 

i.:,,r,::oul �o:;111oi11-r 
1,.10111; l'•ot:1:c 

V111:r Clric.rl 
l'r.rt:cc A,ca 

"'rinr. .. , cr1pl::•,tr,t:�1�:. p co::c _________ _ 

1. 
(Answering all questions and signing tho form is mandatory) 

I ul!C' .. t lh:JI I urdorulun:! & rroct al 11-o rc,u:rommla b prccli::c lor U·o t,-;:o ol ronc<1al roqyc,.!cd, 
a1 J,;hxl in :12 l�.C. §216tC:). Furlhcr, I ucdorulun:! v-ml rt is a •,icln!i:n of l'lo 221AC, 
§217.12(,2) .in:! L'lc Penn! Co:o, uoc. '7. 10, lo s.brnil o lalso s!n!Ol'l'.onl lo a gc:r.-cmmcntol 
.rgoncy

Si;n ____ ,....,= _____________ cu1o: _____ _ 
1�:;1J'� TtHL f�LO.:lr.f:JI 

2. 

). 

·1 

Sinco ,-..umv.:c l:f last roncw.rl, ho1·O yoJ ploi!d gull)' (in::ludir,g no con:csl pii:ai. been found 
g.111( or con•1ic:cd ,;f any fclo,y or mil:omcarcr ol'lcr L'lm u miner ttallic �iolut,;n? (ti�. DWI
or DUI, r1clldir,g fir.I o'lcnuos, oro nol cooui�crcd mnor �olf,c 1•i:ialioll'J.) 

Y:S __ No __ 

tn :no .au! 5 your;, hu·,c you bcon dlo,nOGlld wi!h c, troclcd or hosprtuli:o:! i;r udii.o;,hrona 
er oll·()r ps,·cho!i; di,ordor, b polur disorder, , urnnci:! por.0'mlify di,0'dC<', onti.:cial pmcralily 
diso-dor, l:f tc1dcrhno po1ucno!il)' �i.ordor? (You rray ans<1cr ·no· II you tta�o CO!f1llotcd 
m1�cr oro in corrpllMoo 'A'l.h lP�?l·l lor mcntul tllno�ij) 

YES_No __ 

In lhc po:;! 5 yourv. him you toon aidi:lol or �oc1cd lor tho uuo cl al:ct1ol or arr( oL'!or drug? 
(You mPl' onu·Aor ·no· ii iou hll\'O c.vrplolod anc.'cr aro in t01n�lmco w,lh TPAPN) 

YES_llo __ 
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GENERAL INSTRUCTIONS 
(Do not return this iheet) 

?ur r8x1rds silo\': you ln,.-e auth'.:::,rizalion to prnclice as a Re•~istered Murse in tile State of Texns. In orrJer In IDDi□toi□ vnqr 
11..-~.=.nsA. you .llllti!. meet the reqmrements uncler 22 Texas Adminislrnllve Code. §§ 216 (CE). 2·13.28 - 2·13.29 (re•Jarding 
fitness to pr,1clice) ;:m,J pay 111,3 zipproprinte fee. ':ti registered nurse who practices proressfonal nursing after the expiralion 
o: :l~e nursf:J s .'.ic-f:ns& .'S nn :.il€',.,al practitioner U·iwse license ma}•' oo revoked or suspended." Texas Occupations Code§ 
301.)'.) !{!,•. 

FIRST RN RENEWAL 

If this is Urn first ro::newal of yourTexas RN license. RN Conlinuin•J Education (CE) requirements are waived. 

NAME CHANGE 

For 11,11118 ch~1wIe. you must submit a copy of le~al documentntion, e.r.I., marrtIge license, notarized statement or clivorce 
.J,3cri:.•o whl.:::11 sl:1l~!s lhi? n,1me ch~1nIJe. Ple;:,se Indicate how the name Is lo appenr on the license. 

RN INACTIVE STATUS 

If your liN U~8nse Is current. you nwy· request lnJo:::llve status. Checl< the appropriate box on the front of the renewal form, 
(:omI·,I,:-t111,;1 all .1pplleablo .1reas and nwllin~J lhe form lo the Boan:fs adclress lisle:! al tile top of the renewal form. No fee Is 
r,:.:Iuiro.J. If :loll d%lrn lo rn-E!nter the practice of nursing in Texas. you will be re:Iuired to pay a reactivation tee and meet 
~111 curTont r,~qulr'="111011ts In eff ecl at the lime ;1ou cleslre to re-enter the prncllce of nwslng. 

RN RETIRED 

II yc,u ,lf't:! (f, '.b},1rs ,:,r ol.Jor .1ml your l~N Llcens•} Is current, :✓ou may appl:,1 for RN Retired status. Check tile appropriate 
, .. ,x ,=111 th,) lri:,nt i:1I th,} rnrrnw.-.i form. completing all applic,1blo .1reas .111cl mnllin(I lhe form with the nppropriate tea to tile 
lkI,1r1J~, ,1il.Jr•.lss 1ist1)J on llK• top of the rE!newal forrn. You ma;1 ml. practice with a RN Retired license. If you desire to re
.:·nk•r tli-:· pr~K.:tlG•j of nursln,;I In lox.is. you wlll l:io rnqulred to pay n re.1cli·,1allon fee and meet all current requirements in 
,Af.:•cl .11 t110:! 11111-:• you d0slre to f"(i-onter the practice of nursing. 

I ATE RENEWALS 

II y1:,trr rn,J lk.:unso 11,1:.; i::•xr,lred. cheel< tho ,ipproprt1te bl.:1111< on llm front of the renew.-1I form. stthmH ~miAs nf mnljnnipq 
,-,d11,~.-i1!1 ,n ,~.-,rnn.-~.Jli•:; oJmpk,t•:i tho nI:ipllcablo m-ezis mKI mall llrn form with tile appr~pr1nte_ ~ee to the ~orn_r.1·s address 
listo,I ,11 llv:• tor, of Iii,:~ r.:•n-=•w,1I form. J\Gcmlln(I to the Texns Occupnllons Code.§ 2-u1.301 1.fi, any <1pplrcatron for RN 
rtc•IFH,\ll r.::,,::i:•h·,::•d ~,rtor tho:.! 0xplr.1ll011 ,fate shall b,3 ch.1r,;IEI a late fee. If your RN renewnl Is over 90 dn>'S lnle contact Ille 
lk1~ird. THERE IS NO GRACE PERIOD. 
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APPENDIX E 

TEXAS GROSS STATE PRODUCT REPORT 
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TEXAS CCl.i1PTRCUER FCA!;CAST TABLE 1A 
SPRING 20□3 FORECAST 

TEXt\SGROSS STA.TE PRODUCT DETAIL: 
CALENOAR VEJ.RS 197D.2021 
DILUONS OF DOLLARS 

t3roBB Stata Proli.ltt b!!! lrtdu~tr!I! ![!Q .!ID Jill 1g73 1m ma 1m. .1&lI lilA 1!)7g 

Tab.I Gros:s:; SbtD Produtt (C1.1rr1nt tlolbn.) 5•t36 58.IJ.ll 66.76 76.51 07.56 tOMT 115.i!!O 1:.11.01 -151.00 m.52 
Oaoda (Current Dollars) :20.01 10.D,q 23.13 27.68 ~ .6?. 3B.7~ •1Ui6 52.3, 59.10 69.-42 

l\!]r1C1Jlluro 1.67 1.66 2.Cli MD 2.76 3.DB l .22 3.38 3.22 4.44 
Mnng {Oil ;an..1 G;is) 4.11 4.UEI 6.23 6.04 10.13 11.53 U.tB 16.~1 ·18.92 21.W 
Comtruclion 2.99 3.2tl 3.89 , .24 !1.00 IS.O~ 7,lHJ 8.80 10.~ 12.03 
Mlllut:icb.Jr:ng 11].r:14- 11, 1-'l 12.17 13.91 16.~ 18.13 2-1.55 23.18 26.33 31.5g 

NondU"ablo Ooods 5.137 IUMI ru·1 7.22 7.39 9.5:3 11.66 11.91 12.7~i 15.73 
Dur.ihc C:~mri.'I i1.9B 5.(16 5.77 6.69 1.10 o.no 9.99 11.08 13.59 15.87 

St;"rvlCI:$ (Current Dollara) 34.35 37Jl4 4:Z,1$~ 47.82 ~U4 61.71 10.aa 79.24 91.i? t05.10 
TmnspurlfllianiCcm~iniczriian/Puhrcc: Utili~ 5.35 5.80 8.54. 7,:,0 6.10 9.39 10.IH 12.!13 1·1.58 16.t\O 
l'mdr. 9.28 10.34 11.5!) 12.IJ~ 14.tl3 10.DB 19.34 ?,;?,(J3, 26.G<I 29.19 

Wholeaole :t95 4,38 5.05 5.97 0.71 7.fl3 u~ 1:U:IZ ·11.00 1:3.~7 
Re1BII &.33 5.96 6.54. 7.:1.2 7,g2 0.33 10 .. as 1:.t~1 14.00 Hi.63 

Finanai. Insurance ond Real Biltlle 7.04 7.73 !),00 10.25 11.79 13.24 1-1.75 t-4.7:J. 17,7.q 21,12 
SDNIDEIB 6.93 6.5!i 7.25 8.15 B.29 10.00 12..49 14.51 17.20 19.11 
Gowinment 6.75 1A6 0.24 9.14 10.07 11.31 1:2 .. &2 t5.44 ,~.~ 18.-48 

Total croea State PrQduct (Roal 1"S Dollani) 151.15 156.87 166.93 1B1.49 193.22 202.71 221.29 230.09 252.00 2fl!l.13 

Nu~: □zitzi far 1977 fhl'CI..Jg h 2D00 are from 1h0 U • .S. Bure:u cir Eamamic An;alyi;I~ 
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TEXAS OOMPT'RCUER FORECABT TABLE 1A 
5PIU'<l'3 2003 F0Re::;:.A$f 

T!!XAS CROSS ST ATE PRODUCT DETAIL: 
CALEIEAR Y!AR.S t97G-202'7 
81WONS CF DDLLAR8 

Qml &Im E!cmll!Sil b!f: lasl111dl:J! .!!!!! 1!!! !!!! .Wi 111! lW -1G!ll ml 

Tomi Otot4I 8'.Mo Pmcluel {Cumint DollUIJ 2117.411 2'J.UJ 211:i.ni Zl0.91- ZIJl!'.T8 :,1=-.&0 ~ ~!IS 3S4.77 

CQOd$ (Cul'l'M'lt ~ 06t8 100.33 1GU1 96,oe 1oa.c6 1ce.2'4 Ba8:3 i1.:SS 1D1i.'D 
Aari:ulute, 3..tD dUJ 4.23 3.93 4.63 ,1,00, -4.-H 5~ 5.38 
•1rfog (Oil S'd G11ll} SB.07 49.11i 4&!13 42.IIIS 43.34 44.42 2U7 2e.b9 31.12 
OOf'lrau:sJan 12.70 13.'" n,e:, 14.:)-4 1,~ ,~ 15.7:2 18"'8 1Ui3 
a.1.111~rlne.r 3-4.!;1 .w.1n '40.3D :!&DI'S 42m 42..33 42al .f.tS.'9'7 511.90 

Ncn1Jr.ilmGDo:B 10.00 11U7 17.U3 1!k47 UJ.54 1Sl.91 .2CJ!lB Z3.1[2 30.28 
DurvlMIGoads tn-45 22.53 22.31 18.~ z;ua :22.!19 2122 22.0!5 :Zll.fi1 

3ant:.e1 ~umtnt ll~ 12.Jl.1? 142.S.1 169.117 172.0'f 100.71 2-07.!i 210,7-1 21i,07 i1:il1.~ 
n,;i11spo~nn1Comm.nc:.rtb\1Pubk UfllitRs 19,il7 :13..71> :28.41 77.!Ji1 251,m 31.29 31.33 ~.DB 34.59 
Tr.Ida 3,?.,..Ct} 37.,ge. 41.23 43.!!G 48.10 11224 111.'!JO ltC>.IW 5'1.9D 

~" 1&,,44 tB.12 1!:l.18 19.1G :ill.93 12.G:i 22.n 21A2 M21 
HIM1 11.02! 1DA,. 22.ili ~a 27.17 l!B.69 l!HMi 2P.li2 30.lill 

~11'111111», 1n11u111nuo.niRo.i ~ 24.H 2Q.81) .n.43 37..QIJ 4S.11 -48.T/ 4&.32 .C!.:Zli 43.78 
Bolll~ 2'2.80 28.91 Xl.82 33,70 30..U -4:Z.fl 44.13 -47.37 63.DD 

~ 20.8& 23.95 2e,18, ~.Q2 31,Sl! 35.10 :J.7.DO 3B.!11 4Uli 

ra1a1 OrNdl &We Procluoe tR.111 111K Doll1r.) m,i,c »4~7 3~.27 a..ua 3113.7D 176.IJ3 306.10 ::1118.311 4111.6G-

Neill: Dala fer 1977 lhtCIJ!lti 2000 w rrcn, tna, u. a. Bl.Niu a1 Eainamaka) 
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TEXAS COMPTROLLER FORECAST TABLE 1A 
SPRING 2.00.1 FORECAST 

TEXAS GROS8 STATE PRODUCT DETAJt..: 
CALENl>AR Y6A~ 1070-2027 
Bill.IONS OF DDLLARS 

51J:DH 8Mttl ea11a,1a ID£ 1011..n :!!!A 1tt! .!.ID 11.U. 111! .1lll 1ttl mt ma 1DI 

Total OroH 8w. Produ~ (Curl'Wlt Dollare) 3B8.Q7 408.20 o424..71 452..66 48:l.71 513.88 1563.1e 608.62 041.41 684,94 

Goolia (Qlnvnt Dollars) 12~0B 115.42 115..57 ,a,, 133..37 141.89 154.37 188.48 187.28 174.12 
Agrlcuhura 6.67 B..a:l: 7.11 7.84 7.74 7,37 7.18 8.33 8.20 9,31 
Mining (Oi arm Gas) 3M8 34..14 32.94 M.18 S1.65 :S.lA7' 41.54 .U.29 35.80 315.92 
Canatrucdon 14.1:,18 15.B2 17.31 1&.38 20.36 21.85 24.43 25.60 29.20 32.64 
Manufa.duting 62..33 ~B.~ ~ fla.7-4 73.44 7&.90 81.22 D0.38 94.20 98.D!S 

Nonr;uablo GQOCI• 32.35 .2M5 27.54 26.18 92.8' 35.16 S,4,62 40.71 "40.11 41.66 
Durallla Goode 29.1:,17 30.AB 31.71 36.67 40.79 43.73 A8.l5EI .C9.86 64.09 64.40 

s.m- (Curr.nt Doll .. ) 205.0:Z De.88 30&.1~ 328..IM a.co.M 372.19 SCIG.62 +40.14 474.15 610.ll2 
TnansportallanlCClmmunloatlon./Publa Utllltla 3a.t4 43.3& 45.31 50.45 n.&2 ~6.95 51.45 BS,86 70.BO 75.915 
Tr.ad• eo.n H.31 eo.e11 ?8.89 80,Si S5.1S 91.28 100.80 110AO 118.96 

Whalaaks .:Z8.40 .:Zi.!7 30.H sue SS.63 3'1'.S7 40.07 .U.33 48.93 54.0B 

~II 34.33 3!.75 36.72 41..SB -44.66 47.76 51.21 5BAB 80AB 84.!18 

An;inc... ln51,1r;i,,g9 and Raal El-law Cl:t.11J 158.-47 e1.54 !5.2S 88.01 72.B9 77.74 B9.24 86.88 103..oM 
Servlc.. ea.o1 70.63 77,11 81.92 B7,58 84.54 1D3.1B 115.64 126.~ 136.1:io 
Qovamment '47.2-4 50.10 SS..5S 57.0B 69.82 62.t!B 86.18 88.90 71.68 nue 

Twit GrvH.stata Prvdud CR.NI 11N D111IIU1JJ 442.07 449.93 4M.!O 4B:UD :505..48 528.2B 553.18 6118,10 633,03 llfl6.76 

Nata: aeta fOr 1877 threugh 2000 •re frcm Iha U. s. Bureau af' Ecicnolffc Analyala. 
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TEXA5 GROSS STATE PRODUCT DETAIL; 

CALENDAR YEARS 1970-20.27 
BJLLIONS OF DOLLARS 

Gr08B St.�to Product by Industry 

Total Gross Stata Product (Gurront Dollars} 

Goods (Current Ooltars) 

A(1riculluro 

Mining (Oil and Gas) 
Cor\struction 

M{U1lJf 3Cturing 

Nondurc1blu Gootfs 

Durable Goods 

Servlc9s (Current Dollars) 

Trur\t1portotiontCc>rnmunlcationtPublic Ulililio� 
Trade} 

\l\'l-iolef .. '11 e 

Rat.�I 

Finance, lnsuranc� and Re,:11 Estate 

Servlne5 

Govern n, A n1 

Total Gross State Product (Real 1996 Dollars) 
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TEXAS COMPTROLLER FORECAST TABLE 1A 
SPRING 200�1 FORECAST 

742.27 

19:·t0G 

0.64 

46.25 

:m.01 

1{11.1'1 

43.99 
fi7.12 

G-19.22 
82.93 

127.10 
57.38 
69,71 

109.Ga
140.Gr
{i0.85

(:H.17.75 



APPENDIX F 

UNIVARIATE MODEL IDENTIFICATION PROCESS 
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Independence 
End Test 

Specifying linear Models 
AR 

• MA 
• ARMA 
• ARIMA 

Univ;ui;itP. TimP. SP.riP.s 

Testing for Stationarity 
• Durbin-Watson 
• Dickey-Fuller 
• Augmented D-F 

Root Examination 

Testing for Normality 
• Normal Distribution 
• Jarque-Bera 
• Studentized Ranae 

Testing for 
Statistical Independence 

Ljung-Box 
Box-Pierce 
Turing Points 
Runs Analysis 
RI/ Von Neuman Ration 
BOS 

Testing for Lag Order 

Testing the Residual Process 

Univariate Model 
Estimation and Application 
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Dependence 

Testing for Linear vs. Non-Linear 
Dependence 
Keenan 
Luukonner et al. 
Mcleod-Li 
Hsieh 

Specifying Non-Linear Models 

Mean Variance 
• TAR • ARCH 
• Bilinear • CARCH 
• EXPAR 
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