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FOREWORD

The National Center for Research in Vocational Education (NCRVE) conducts
applied research and development in vocational education under authorization of the Carl D.
Perkins Vocational Education Act. NCRVE supports research and publishes papers on
issues related to vocational education in the United States. Among its several missions,
NCRVE seeks to use the results of this research to shape debates over the role of
education. Pursuant to that objective, NCRVE supports research on a wide variety of
topics, including studies of changing employment requirements in various occupaticns and
industries and the role that education can play in meeting changing employer needs. This
study was conducted to support that objective.

This report presents the results of a two-year study of the health care industry i the
San Francisco Bay Arca. The. study’s major objective was to identify avenues for reducing
health care labor shortages through cooperative efforts by health care providers and
vocational educators. To achieve this goal, the research examined the changing skills
required for health care jobs; identified the implications of these changes for vocational
education in the health sciences; emphasized the need to enhance occupational mobility and
retention of personnel through articulated education programs; and created links between
health care providers and vocational educators that could support ongoing communication
about skills and employment needs in the health care industry.
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EXECUTIVE SUMMARY
Continued Personnel Shortages Are Forecast

The demand for health care services continues to increase, due to an aging
population, new medical technologies, the spread of epidemics such as AIDS, and
Americans’ high expectations for quality care. Although this demand has risen sharply, the
supply of health care professionals has failed tc keep pace. In recent years this labor
supply problem appears to have grown, despite increased public recognition of the situation
and its consequences.

The health care industry is one of the largest and fastest growing industries in the
United States. In 1989 Americans spent $600 billion on health care, or nearly 11.5% of
the gross national product (GNP). That figure is projected to rise to $1.5 trillion by the
year 2000, representing nearly 15% of the GNP.

During the next decade som of the fastest growing health care occupations will be
in fields where education and training typically occur in secondary, postsecondary, and
adult vocational programs. These occupations include nurses, medical assistants, home
health aides, and a variety of medical imaging technologists. At the present time,
insufficient numbers of new workers are entering these occupations, bringing about
chronic shortages in these and other health care jobs.

Skills Requirements Are Rapidly Rising

Thez inadequate supply of workers is only one facet of the human resource problem
facing the health care industry. Concurrent with these shortages, health care providers—
ranging from small nursing facilities to major medical centers—are also under substantial
pressure to control costs. Productivity improvements, which often depend on increasing
employees’ skill levels or reorganizing their job responsibilities, have been one major way
of achieving these cost controls. When combined with the demands of new, more complex
technologies, this means that employees must have botl. advanced technical skills and the
higher level cognitive abilities to perform effectively in a rapidly changing work
environment,



The combination of insufficient supplies of new workers and rapidly rising skill
requirements has created a major challenge for vocational educators to provide quality
education and training in fields where the costs of new programs or program modernization
are unusually high. Because students are unfamiliar with many of the high-demand health
care occupations or must have rigorous preparation in math and scie¢nce, the challenge is all
the more difficult. Furthermore, some students have been discouraged from entering health
care because they fear direct contact with patients.

Recognizing the importance of this labor supply and demand issue, NCRVE-
affiliated researchers at MPR Associates have completed a study of health care occupations
in the San Francisco Bay Area. Their goal was to identify avenues for reducing health care
labor shortages through cooperative efforts by health care providers and vocational
educators. The research emphasized increasing productivity by improving knowledge of
the changing skills required for health care jobs; enhancing occupational mobility by
identifying career paths that could be fostered through articulated education programs; and
creating links between health care providers and vocational educators that could support
ongoing communication about educational policies directed at supporting the health care
industry.

The Bay Area Council, a business-sponsored organization that analyzes and
addresses regional policy issues and represents more than three hundred of the regior.’s
largest companies, helped MPR Associates assemble study participants from the state of
California, health care employers, and vocational education. Working closely with
members of these three groups, the researchers conducted more than seventy in-depth
interviews, held focus group meetings, and collected survey data from fifteen Bay Area
hospitals. Study staff reccommended the following educational policies to increase the
supply of health care employees and improve the match between industry skill requirements
and health occupations curricula.

Policies to Increase the Supply of
Critically Needed Personnel

MPR researchers found that health occupations programs in the San Francisco Bay
Area have failed to meet the region’s recent and current needs for trained professionals in a



variety of occupations. In fact, one of the most consistent findings across nearly all
thirteen health oécupations studied was the substantial magnitude of personnel shortages in
the Bay Area. Moreover, projections indicate that these shortages are likely to remain or
increase in the future. Other recent research suggests similar shortages are likely in other
areas of California and the nation. Based on the study’s findings, MPR researchers
recommended several approaches for increasing the supply of health care professionals.

New and Expanded Educational Programs and Approaches

First, across all educational levels, health occupations programs need to be
expanded. Through a variety of mechznisms, such expanded programs can assume a
significant long-term role in ensuring an adequate supply of personnel. Certainly,
additional funding to develop more educational programs with higher enrollments for
occupations that are experiencing substantial shortages will increase the poo!l of trained,
entry-level employees.

However, other important channels that do not require expenditures for new
programs or increased enrollment capacity exist for augmenting the supply of health
professionals. These approaches may be just as important as program expansion for
increasing the supply of health professions because they can increase the volume of
applicants to programs that are currently under-subscribed, expand the number of
successful applicants, raise graduation rates, and reduce turnover among new employees.

Applied Academic Programs

Applied academic programs (AAPs) that combine education in academic subjects
with concrete work-related experience are one recent innovatinn that can increase the supply
of health care professionals in several ways. First, cognitive learning theorists argue that
carefully developed and :mplemented AAPs can improve leamning a.d increase students’
active involvement in education. Second, vocational students often seem to view school as
not being applicable to their future lives. Direct involvement in challenging work
opportunities closely related to the curriculum dispels the sense of irrele ance.
Consequently, expanding and developing new secondary-level health occupations
preparation, especially applied health sciences courses, should increase the pool of
employees simply by increasing the supply of high school graduates who are motivated to
pursue health care careers.

vii



In addition, rigorous and challenging secondary-level health occupations
preparation programs will increase the proportion of successful applicants who enter
postsecondary health occupatioas fields and will reduce dropout rates in these programs.
In other words, by successfully completing these secondary-level programs, more
applicants are likely to meet academic entry standards, especially in math and science, and
to complete graduation requirements once they are enrolled.

Third, educators from a variety of health care fields who participated in this study
confirmed that students with previous experience in health care settings are more successful
in occupational training programs. Thus, especially when secondary-level programs
include work options or clinical placements, e: rly exposure to health care occupations and
environments should encourage students who enjoy working in these settings to pursue
further study and help to filter out those who do not enjoy health care work. This early,
hands-on exposure to a set of job requirements and a work environment should serve to
reduce the high dropout rates that exist in many postsecondary health programs and even in
the early years of employment after graduation.

Finally, integrated vocational and acadetnic programs in postsecondary health
occupations programs should improve the communications and other nontechnical skills of
students, thereby improving their job performance and opportunities for advancement.
etter job performance should lead to higher job satisfaction and lower job tumover.

The Impact of Articulated Educational Programs

Health occupations programs should be coordinated across all secondary and
postsecondary educational levels. The expansion of coordinated, or articulated, education
programs is an important way in which multilevel planning for health occupations
programs can increase the supply of health care professionals.

This research and other studies of health professionals at various occupational
levels have shown that many individuals already employed in health care settings are highly
motivated to move into higher-level occupations. Recent efforts in nuising education in
California and other states have already produced an excellent model—one in which
secondary and postsecondary programs are coordinated to facilitate continuing education
for higher degrees and to foster upward occupational mobility by eliminating duplication of
course requirements. The most effective of these programs have been based on fully
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coordinated planning that involves secondary/adult education, community colleges, and
four-year postsecondasy institutions.

Policies to Improve Needed Skilis

Technical Training Highly Evaluated

Survey data collected for the study indicated that employers were generally satisfied
with the technical skills training that new employees had received in secondary and post-
secondary vocational education programs. However, they were less satisfied with the
nontechnical elements of vocational programs. In the Bay Area, health care providers have
assumed a strong role in supporting health occupations vocational education by
participating in advisory commirtees, funding instructors, and offering clinical placements.
Both employers and educators credited these industry-education partnerships with
strengthening the technical quality of vocational programs,

Deficiencies in the Nontechnical Skills of Employees

However, employers frequently expressed dissatisfaction with the communications,
leadership, and decision-making skills of entry-level employees in a broad range of
occupations ranging from nurses and nursing assistants to physical therapists and physical
therapy assistants. Because employees in all occupations studied need more effective
communications skills than ever before, the inadequacy of these communications skills
appeared to be a particular problem.

In every occupation studied, employees had assumed greater responsibility for
explaining complex procedures to patients, were working with patients who were older or
had language difficulties, and were required to produce more complex written
documentation. The latter was the result of federal reimbursement requirements placed on
hospitals and the more complex nature of treatment plans and staffing arrangements.
Moreover, in many occupations employees were working more independently from
physicians, because significant health care services had been moved out of hospitals or
employees were using more highly technical procedures. As a result, employees needad
better decision-making skills and the ability to function with more autonomy in a high-
paced, stressful work environment.



Based on their findings, the rasearchers recommended improving the nontechnical
components of heaith occupatior.s curricula at all levels by increasing the focus of
instruction on communicaticns, leadership, and decision-making skills through the
iniplementation of integrated vocational and academic programs. They concluded that a
significant need exists for such integration in both secondary and postsecondary curricula.

14



INTRODUCTION
Statement of the Problem

The health care industry is one of the largest and fastest growing industries in the
United States. According to the Department of Commerce, in 1989 Americans spent $600
billion on health care, or nearly 11.5% of the gross national product (Custer, 1990, p. vii).
The Conference Board projucts that this dollar figure will rise to $1.5 trillion by the year
2000 and wili represent nearly 15% of GNP (Hamilton, Smith, & Garland, 1989, p. 12).

Due to a number of complex social, economic, and technological factors, demand
for health ~are services continues to increase. The most prominent of these factors are (1)
the aging of the U.S. population, coupled with the greater health needs of older persons;
(2) the spread of new diseases, as diverse and varying in impact as Lyme disease and
HIV/AIDS; (3) emerging medical technologies and treatments that can prolong life and
improve its quality; and (4) growing public awareness of both disease symptoms and the
potential benefits of preventive health care measures.

Although the demand for health care services has risen sharply, the supply of health
care professionals has failed to keep pace. Unfortunately, in recent years this labor supply
problem appears to be growing, despite increased public recognition of the situation and its
consequences. However, projections indicate that some of the fastest growing health care
occupations during the next decade will be those for nurses, medical assistants, home
health aides, and radiologic technologists, perhaps helping to close the health care services
supply/demand gap (Bureau of the Census, 1988, Table 626). At the present time,
insufficient numbers of new workers are entering these occupations and the amount of
allied health programs are continuing to decline nationwide, bringing about chronic
shortages in these and other health care occupations.

Compounding this recruitment shortfall is the reality of high turnover in many
health care occupations due to such factors as job “burnout” from stressful work
environments and the growing availability, especially for women, of opportunities outside
of the health care industry. Because these opportunities are perceived as offering better
pay, improved working conditions, and faster advancement, they are highly attractive even
to individuals who are well-trained health care specialists and who have established
successful careers in the industry.
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However, the inadequate supply of workers is only one facet of the human resource
problem facing the health care industry. Concurrent with these shortages, health care
providers ranging from small nursing facilities to major medical centers are also under
substantial pressure to control costs. In many instances these organizations have translated
this fiscal mandate into program developing that is designed to increase productivity. For
example, they have directed their efforts toward reorganizing work responsibilities,
including using lower skilled employees to provide some direct patient care; toward
creating new lower level classifications of medical support personnel; and toward
increasing the skills that employees must use on their jobs.

While the health care industry is experiencing personnel shortages and demands for
improved employee productivity, the U.S. work force is shifting its demographic
composition. With shrinking numbers in entry-level cohorts, growing proportions of
minorities, and increasing numbers of educationally disadvantaged individuals joining the
nation’s work force, a new recruitment environment is being created within the health care
industry. These emerging trends have decreased the pool of traditionally educated health
care specialists who enter the industry after completing postsecondary programs. Because
of this, the industry has been attempting to solve its personnel shortages through more
systematic skill upgrading for lower-level workers and better career opportunities for
nontraditional employees.

Recognizing these complex social and economic factors, the purpose of this study
was to identify avenues for reducing health care labor shortages through cooperative efforts
by health care providers and vocational educators. To achieve this goal, the research
emphasized increasing productivity by improving knowledge of the changing skills
required for health care jobs; enhancing occupational mobility by identifying career paths
that could be fostered through articulated education programs; and creating links between
health care providers and vocational educators that could support ongoing communicaticn
about skills and employment needs in the health care industry.

Objectives of the Study

With funding under the Carl D. Perkins Vocational Education Act through the
National Center for Research in Vocational Education (NCRvE) at the University of

9
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California at Berkeley, MPR Associates, Inc., in cooperation with the Bay Area Council,
conducted a two-year study on vocational education and related employment issues in the

San Francisco Bay Area health care industry.

The Bay Area Council, a business-sponsored organization composed of more than
three hundred of the region’s largest companies that analyzes and addresses regional policy
issues, helped MPR Associates to assemble representatives from the state of California,
health care employers, and vocational educators. Working closely with members of these
three groups, the researchers sought to understand the changing skill requirements of health
care occupauons, to assess the implications of these changes for vocational education in the
health sciences, and to improve the ongoing use and exchange of information between
health care employers and educators.

To accomplish these goals, the study established these major objectives:

. To identify important and changing occupational skills required in a broad array of
health care occupations and to communicate these requirements to health
occupations’ vocational educators;

. To improve employee recruitment and retention in the health care industry by
identifying actual and potential career paths within health care that could be fostered
through articulated education programs;

. To produce a methodology for job analysis and evaluation of vocational education
programs that could be replicated and applied in other industries that are undergoing
significant social and economic transformations, and in locations that are facing
labor market shortages; and

. To design and pilot an ongoing system for information exchange between
employers and vocational educators that could be replicated for other industries and
for the health care industry in other geographical locations.

The study’s first two objectives stemmed from the rapidly changing social and
economic conditions that the health care industry has been facing while attempting to meet
growing public demand for cost-effective health care services. The third objective resulted
from our knowledge of shortcomings in existing methodologies for analyzing occupational
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skills in dynamic work environments such as those in the health care industry. The fourth
objective was defined to serve two purposes. First, it arose from the larger research
agenda that NCRVE established to identify practical methods for improving employer input
to vocational education policy. Second, it grew out of our desire to maintain the effective
commaunication network established between educators and employers during this project
even after the completion of the rescarch.

In light of the growing emphasis that policymakers have placed on reshaping
vocational education programs to meet changing work environments, the final objective of
this project proved to be especially important. Although improved labor market
information and increased interaction between educators and employers have been long-
standing aims of vocational education policy, so far there has been little systematic research
on how these objectives might best be accomplished. Policy has emphasized labor market
projections by industry and occupation, which provide useful information on aggregate
demand, but largely ignore changes in skill requirements. As a result, important
implications for curriculum changes may be missed or recognized belatedly.

Policy has also encouraged employer involvement in vocational education through
such methods as advisory councils, but the precise roles for employers and educators have
not been well articulated. Consequently, the effectiveness of such interaction tends to be
uneven. Additionally, most public policy tends to take a one-way view of information
flow, assuming that employers should communicate their needs to educators and that
vocational educators should respond accordingly. Thus, the possibility of vocational
educators making useful contributions to defining and organizing work is often ignored. In
this study the researchers explicitly sought to design two-way communication channels
about education and employment needs between the employer and vocational education
communities.

To accomplish these four objectives, this study addressed three needs:

1. To identify more clearly the kinds of information needed by educators and
employers to ensure that vocational education in the health sciences responds
effectively to changing industry requirements;

2. To improve the two-way exchange of information between educators and
employers; and

s "18



3. To enable educators and employers to use information more effectively to improve
curriculum and teaching and to define and organize work better.

Scope of the Research

To define the scope of the study, the researchers made two decisions: the first
concerned the geographic boundaries that would be used to define our data collection
efforts, and the second concerned the types and numbers of health care occupations that
would be covered. The eight-county San Francisco Bay Area (Figure 1) was selected as
the location for our research.

Geographic Boundaries

Three factors motivated us to focus our research on the San Francisco Bay Area.
First, labor markets in the health care industry vary widely with respect to the availability of
personnel and educaticnal programs. Consequently, they also vary in terms of patterns of
supply and demand. For example, American Hospital Association (AHA) data indicated
that in Florida registered nurse vacancy rates increased from more than ten percent in May
1987, to almost sixteen percent in May, 1988. In contrast, this AHA report showed that in
Maine the registered nurse hospital vacancy rate declined from thirty-four percent to about
seven percent during the same one-year period (Thompson, 1989, p. 7).

In addition, state and local demographics differ substantially, affecting how much
demand there is for health care professionals in various specialties. Two obvious examples
of these influences are variations in populations’ age structures and their effects on demand
for both acute and long-term care facilities, as well as the impact of large HIV/AIDS
populations on acute and medical support care services. This variability in labor market
dynamics was the primary reason for the selection of a limited labor market area for
intensive study in this research.

Second, many health care occupations require licensing or certification in one state,
but not in others. For example, California is one of a minority of states (Institute of
Medicine, 1989, p. 239) that requires licensure of all practicing respiratory therapists. In
contrast, all fifty states mandate that physical therapists hold licenses. These requirements
influence the establishment of educational programs and the content of health occupations



curricula. They also have a significant impact on the supply/demand equation, especially
when credentialing requirements are newly introduced or altered. Consequently, this
variability in licensing requirements also led to the focus on a single labor market in this

study.

The third reason for limiting data collection to one major labor market concerned the
major objectives of the research. A review of possible data analysis methods indicated that
job analysis techniques were the most appropriate for examining detailed changes in
occupational skills. The type of intensive data collection required for job analyses—which
includes interviews, focus groups, and surveys—could most readily be implemented by
confining the study’s geographic scope to one readily accessible labor market. In a single
labor market there would be one set of licensing and credentialing requirements leading to a
fairly consistent set of occupational skills requirements for each job included in the study.

Occupational Scope

In response to the second question about research scope, the study’s focus on
vocational education policy led us to define a group of relevant occupations where
education typically occurs in secondary or postsecondary vocational education programs.
Most of the job categories that fall within this occupational group are generally referred to
as allied health occupations, although in this study nursing classifications are also included.

Within the broad category of allied health classifications, the researchers then used a
second set of occupational selection criteria to eliminate very small occupations, such as
phlebotomists, and to focus on classifications where demand is expected to grow over the
next three to five years, and where current demand exceeds supply.



Figure 1
Geographic Scope of the Health Industry Study
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Overview of Research Methods

The study relied both on numerous existing studies of the health care industry and
data that Bay Area vocational educators and health care providers gathered explicitly for this
research. To support these information collection efforts, the researchers established a
Professional Working Group (PWG) composed of vocational educators, health care
employers, and state employmernt data specialists.

Members of the PWGC provided the study team with many tferences about recent
research on the health care industry and on health care occupations. We supplemented this
information with computer searches of the major library holdings at the University of
California at Berkeley and at the University of California at San Francisco's Medical
Campus. Moreover, members of the PWG recommended experts from educational
institutions and health care facilities throughout Northern California who subsequently
participated in all phases of the primary data collection. The researchers also asked these
individuals to provide us with references concerning new studies and research findings
about the health care industry and occupations.

The major data collection method used in the study was a modified job analysis
approach that produced thres lists of job skills for each detailed occupation including (1)
skills that are important for the practice of entry-level jobs; (2) skills that are important for
advancement; and (3) skills that have changed in importance over the past five years.
Researchers compiled these skills lists by using a three-part data collection approach that
involved the following activities:

. Intensive one-hour interviews with managers and employees who supervise and/or
practice each occupation under analysis; these interviews were used primarily to
develop preliminary task and skills lists for each occupation,

. Focus groups lasting two hours that included six to eight supervisors and rﬁanagers
responsible for each of the four job clusters included in the study; these focus
groups served to verify findings from our intensive interviews and to address larger
vocational education and employment policy issues; and

. Surveys of major Bay Area health care providers; data collected through these mail
surveys increased our confidence about the reliability of occupations’ skills lists by



verifying information garnered from the interviews and focus groups, and by
enlarging the number of institutions that provided input into the research.

Organization of this Report

The resulis of this research are organized in eight sections. The first section
presents the rationale behind the study, identifies the scope of the policy issues and
occupations covered in the technical portions of the analysis, and summarizes the research
methods used.

The second section provides a background for the study by describing the social
and economic environment affecting both the supply and the demand for health care
workers nationwide and in Northern California. This section provides a persuasive
argument for studying the changing skills required in the health care industry.

A detailed discussion of the study’s methodology comprises the third section. It
describes how specific health care occupations were selected for the analyses; the reasons
that a job analysis approach was selected for this project; and the data collection methods
that were used to analyze occupational skills requirements and to identify potential
vocational education policy interventions that can influence the supply/demand equation in
the health care industry.

The following four sections are the technical portions of the report. Each of these
sections is devoted to one of the four occupational clusters selected for analysis. These
sections discuss changes in the settings in which these jobs are practiced, occupational
skills that have changed in importance over the past five years, skills that are important for
entry-level jobs, and skills that are significant for career advancement. Two concluding
units in each section address issues related to the role of educational programs in meeting
labor supply and skill requirements in these occupational clusters.

The eighth and last section contains more general analytic and policy units that bear
on all of the occupational clusters included in these analyses. This section focuses on
findings about changing skills requirements that cross occupational clusters, and the skill
deficiencies identified by health care employers. The discussion concludes with two sets



of educational policy recommendations. The first addresses the possibility of integrating
vocational and academic programs to increase the supply of personnel in the health care
occupations, while the second centers on articulated education programs, their role in
defining and encouraging career mobility, and their value in increasing the health care labor
supply through improved employee retention.

BACKGROUND
Introduction

Employment in health-related fields rivals even the computer industry in terms of
recent and projected employment growth (Bureau of the Census, 1988, Table 626).
Accompanying the surging demand for health services, there have been dramatic changes in
the jobs performed by health care specialists and in their work environments. These shifts
resulted from a wide range of social and economic trends including the introduction of new
technologies, the increasing complexity of medical knowledge, major transformations in
the demographics of the American population, and government and industry efforts to
contain health care costs.

These trends have affected virtually every occupation in the allied health field. For
example, two fields as different as medical records administration and medical imaging
have been greatly changed due to the combined impact of new technologies and social and
economic shifts. During the last decade medical records occupations were transformed
from a set of largely clerical and administrative support jobs into a critically important
information management function, which is dependent on computer technologies and is
central to institutional cost control efforts.

Over this period new diagnostic techniques arose from the emerging technologies of
ulizasound, computer tomography (CT), and magnetic resonance imaging (MRI). In
contrast to medical records jobs, where the content of existing occupations was
substantially altered, in the field of medical imaging, entirely new occupations such as MRI
and ultrasound technologist were created because of new skill and knowledge
requirements.
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Health occupations educators have grapplzd with these social, economic, and
industry trends in their ongoing attempt to meet the changing labor force and skills
requirements of the health care industry. Rising demand for health services, the changing
nature of jobs within the industry (including the emergence of new occupations), and a
mandate to reduce costs through increased productivity have produced a supply/demand
imbalance in many health care occupations that continues into the present. Although health
educators have worked hard to address this problem, expensive new technologies have
raised the costs of upgrading programs and of developing new ones, frequently making
program expansion either difficult or impossible.

This chapter presents an overview of the major social and economic trends that have
affected the health care industry and health occupations education in recent years, with a
focus on how they have influenced occupational supply/demand and skill requirements.
These issues not only provided the background for both the research and policy
recommendations presented in the remainder of the report, but also in many instances
served as the initial impetus for the study. This chapter summarizes how these background
issues previously affected health care occupations and predicts how these factors will
influence the industry in the near future.

The Growing Demand for Health Care

Among the most important social and economic trends that have increased aggregate
demand for health care services over the past decade are

. An aging U.S. population, which has increased demand for medical care in acute
care hospitals, long-term care institutions, and rehabilitation facilities;

. Growing numbers of documented and undocumented immigrants, many of whom
arrive in the United States with medical conditions indigenous to their native
countries and without sufficient financial resources to obtain medical treatment;

. Emerging new diseases such as HIV/AIDS, which have encouraged the growth of
newe: forms of care such as hospice programs, and have led to faster
implementation of experimental treatment programs in human populations;
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. Developing new medical technologies such as computer tomography (CT)
scanners, magnetic resonance imaging (MRI) machines, and bioengineered gene
therapies, which have created new diagnostic and treatment methods; and

. A growing emphasis on personal health and prevention, stemming from improved
public knowledge of disease symptoms and a recognition of the value of preventive
health measures in reducing morbidity and mortality and in improving the quality of
life.

Shifting Population Demographics: Aging of the Population

The growing numbers of older persons in our population has had a significant
impact on the rising demand for health care nationwide. Since 1950, the proportion of
individuals aged sixty-five years and older has more than doubled, with the most rapid
growth occurring among seniors who are eighty-five years old and over (Siegel & Taeuber,
1986, pp. 77-118). This older segment of the population now places disproportionate
demand on health care services, largely due to their higher rates of chronic medical
conditions and functional impairments. In other words, the “oldest old” demand the
highest level of health services of any age category (Rice & LaPlante, 1988).

Currently, the increasing health care needs of the elderly affect virtually every type
of institutional medical setting from acute care facilities, which treat large numbers of older
patients with more serious illnesses, to long-term care institutions and rehabilitation
services, which treat older persons who have been discharged from acute care facilities, but
who still require further medical treatment. Since older persons are quickly discharged
from institutional facilities because they can receive more cost-effective treatment at home,
the demand for home health care programs has increased substantially.

Undoubtedly, the growing proportion of older persons in the U.S. population will
continue into the next century. In fact, by 2040 almost twenty percent of the population
will be over sixty-five years old, whereas in 1980 this age group accounted for only eleven
percent of our population (Hamilton et al., 1989, p. 76). While it is yet unclear whether
further aging of the population will result from additional reductions in future death rates, it
is likely that the population will continue to grow older if previous trends in birth and death
rates are held constant. Nonetheless, even without further medical advances that prolong
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life, the aging of the population is likely to increase the utilization of the health care system
in future decades.

The Expanding Immigrant Population

A second major demographic trend affecting the rising demand for health care has
been the influx of immigrants to the United States and the great health care needs of these
groups. For example, Southeast Asian immigrants have a significantly higher incidence of
hepatitis B than the rest of the population (UC Berkeley School of Public Health, 1991).
In addition, many immigrant groups are subject to other contagious diseases like measles
that had been nearly eradicated among longer-term U.S. residents. These recently arrived
groups also have substantial needs for hospital-based health care because their limited
economic resources preclude their receiving preventive medical care, and consequently,
they have more acute illnesses.

In addition to their significant health care service needs, nearly all immigrant groups
present yet another set of demands on the health care system. That is, they require the
specialized services of health care providers who not only are knowledgeable about cultural
differences in attitudes about health and medical treatment but alsc are familiar with ethnic
and national differences in the incidence of various conditions and illnesses.

The future impact of immigration on health care utilization is less certain than the
impact of population age structure. Recent changes in immigration law will increase the
number of immigrants to the United States (Vobejda, 1990). However, the new law has
shifted admission priorities from a focus on family relationships to the occupational skills
needed by American industry. This change may slightly reduce their demand for health
services because larger proportions of future immigrants will be employed at higher income
levels and will have greater access to preventive medical care services. Nevertheless,
continuing immigration waves of individuals from lower socioeconomic groups will almost
certainly place significant demands on the health care system.

New Diseases and Treatments

HIV/AIDS
The most significant example of a major new disease that has increased the level of
demand for health care services is the HIV/AIDS epidemic of the 1980s. Along with
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substantial need for research funding to help curb this rising epidemic, the demand for
direct patient care services has grown tremendously during the past decade. Recent studies
estimate that from 1 to 1.5 million people in the United States are now infected with the
HIV virus (Heyward & Curran, 1988). By the end of 1991, an estimated $22 billion in
health care costs will have been spent as a result of this epidemic (Bloom & Carliner,
1988). The health care needs of HIV/AIDS patients have affected many sectors of the
health care field, including several allied health occupations. For example, there is
currently a great need for nurses, nursing assistants, home health aides, and respiratory
care specialists to treat AIDS patients in acute care institutions, skilled nursing facilities,
and hospice settings.

The future impact of the HIV/AIDS epidemic on demand for health care is difficult
to project. However, if new and highly effective prevention and treatment strategies are not
developed, the large existing HIV-positive population will require more divect patient care,
and future demand for diagnostic and treatment services may be enormous, given the
likelihood of higher HIV infection rates in the 1990s.

The Crack Cocaine Epidemic and Low Birth Weight Bal ies

While the negative impact of drug addiction on health is not a new issue, the crack
cocaine epidemic of the 1980s, affecting the health of millions of Americans, has had a
major impact on the acute medical care system. This epidemic has seriously affected health
care utilization rates, in particular among addicted pregnant women and their babies. For
example, babies of cocaine-using mothers are much more likely to be born at low birth
weights and to experience a wide array of medical conditions. Although many of these
children do survive, they place heavy demands on the health care system because they
require neonatal intensive care services and subsequent treatment for a variety of drug-
induced medical conditions.

The future impact of crack cocaine use on health care resources is difficult to
estimate. While increasing drug education and interdiction efforts may help to check this
epidemic, so far these efforts have not been highly successful. In fact, they may have led
to more ineffective prevention efforts as well as a growing demand for health care
resources.
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The Impact of New Technologies

New technologies have affected health care utilization in varying ways. Their
effects depend largely on the specific technology that s being used and the population to
which it is being applied. In some cases these new health care technologies have
dramatically reduced some types of demands on the health cate system, especially when
new diagnostic procedures have led to early corrective medical treatment, or when new,
less invasive methods of treatmer* have reduced the need for surgery and postoperative
care.

However, in other instances new technologies have increased health care utilization.
For example, many new medical technologies have reduced symptoms and mortality from
diseases such as cardiovascular illnesses and cancer. Furthermore, the widespread use of
these technologies and their impact on prolonging life have enhanced utilization of medical
facilities by increasing the number of individuals who benefit from new diagnostic
procedures and treatments, and by raising the incidence of other conditions among
individuals who live longer.

In some health care fields new technologies have expanded the range of treatment
options and physicians’ alternatives for treating various conditions. For example, joint-
replacement surgery has improved the quality of life for individuals with joint diseases.
However, at the same time it has increased the demand for surgical and rehabilitation
services and for related hospital and home nursing care in situations where previous
treatment methods were very limited.

The impact of new technologies on future utilization of medical care will depend on
the pace at which future innovations are developed, the growth of new applications for
recently developed technologies, and trends in restrictions on reimbursement for various
diagnostic procedures and treatments. In one study on this subject, experts concluded that
"after decades of growth, we should see a gradual decline in absolute numbers of
diagnostic tests and procedures by the early 1990s" (Schmid, Poulin, & McNeal, 1986).

Health Promotion and Disease Prevention

With dramatically increasing health care costs and the concern that these
expenditures have not produced sufficient health improvement, the health care community
has become increasingly aware of health promotion as a way to prevent illness. As a



result, they have been focusing on the impact of behavior and lifestyle on illness and the
role that prevention can play in reducing the incidence of certain diseases. In fact, several
sectors of the health care community, including the National Institute of Health (NIH),
where the National Center for Nursing Research defined this as a research priority for the
1990s, have set health promotion as a national goal (Hinshaw, Heinrich, & Bloch, 1988).

Although one goal of the health promotion movement has been to reduce the
demand for health care services, this emphasis has actually increased the utilization of some
health care services. For example, our population’s heightened concern over diet and
nutrition has expanded the role of dietitians and nutrition specialists. In addition, with
more individuals participating in exercise programs over recent years, Sports injuries are on
the rise, increasing the use of podiatric, orthopedic, and physical therapy rehabilitative
services. The broader policy emphasis on health promotion has also created growing
demand for preventive medical services from physicians and for health education programs
supported by various health care disciplines.

The Growing Need for Allied Health Professionals

As the total demand for health care services has grown, so has the need for
individuals who are trained in a variety of allied health occupations. Some of this increased
demand has resulted from the factors described above, which expanded overall utilization
of health care services and consequently of the health professionals who provide them.
However, a second set of factors, some of which are independent of the larger trends in
health care utilization and others in combination with them, have created increased demand
for allied health professionals. These factors have affected allied health occupations by

. Shifting some types of medical treatment from acute to long-term care settings or to
outpatient facilities and patients’ homes;

. Changing the “staffing mix” of health care teams and altering the types and levels of
personnel who provide various medical services; und

. Expanding the supply of certain medical services as new methods of medical care
reimbursement have replaced existing ones.

The next unit addresses these influences on allied health occupations.
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Changes in the Physical Setting of Health Care Delivery

Due to new technologies, cost containment efforts, and the prevalence of chronic
illness, especially among the elderly, many types of medical treatment that were formerly
offered in acute care hospitals have shifted to long-term care settings, outpatient clinics, or
patients’ homes. As a result, allied health occupations have experienced both increased
demand and shifts in job responsibilities because in these nonhospital settings a substantial
portion of direct patient care is provided by individuals working in nursing support or other
allied health care occupations.

Physical and respiratory therapy provide two excellent examples of this pattern.
Physical therapy has rapidly moved from hospitals to clinics, where costs are lower; to
nursing facilities, where older persons receive long-term rehabilitation services; or to
patients’ homes, where patients with ambulatory problems are treated. The growth of the
sports medicine specialty has also influenced the expansion of clinic services. While
growth has occurred in all of these health care settings, some experts indicate that
rehabilitation services provided at skilled nursing facilities may show the greatest increase
in the near future (American Hospital Association, 1986, p. 80). Moreover, as our
population grows older and there is more emphasis on health promotion and exercise, the
demand for physical therapy services will continue to rise. Secondly, respiratory therapy
has experienced similar, but somewhat more limited, movement to nonhospital settings
because therapists have started to use mechanical ventilators and suctioning equipment to
care for patients who are convalescing or coping with chronic illnesses at home (Institute of
Medicine, 1989, p. 64).

Finally, accompanying the growth of these therapeutic modalities for home-bound
patients has been an increasing demand for allied health personnel in home health
occupations such as home health aides, and for licensed vocational nurses who provide
nursing care at home. In all of these instances the reduced cost of providing medical
services outside of acute care facilities, combined with an aging population, have resulted
in more opportunities for allied health prefessionals to provide care and treatment to
patients away from institutional settings.

Health Care Cost Containment
In a recent Delphi Survey, conducted by Arthur Anderson & Company and the
American College of Healthcare Executives, panels of experts including hospital
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executives, physicians and nurses, trustees, consumer representatives, payors, and
government representatives were asked to give their opinions on the future of health care
(Yesukaitis, Carriere, Weil, & Stewart, 1987). The survey respondents ranked cost and
payment issues second only to the aging of the population as having a major influence on
the health care industry over the next decade.

This assessment was designed to address the tremendous increase in health care
costs that occurred in the 1980s, as well the widespread impact of cost control activities on
all aspects of health care today. To help remedy this situation, both government and payors
have instituted many measures to control costs. For example, their most significant effort
has been to introduce Diagnosis Related Groups (DRGs) for classifying and regulating
government reimbursement to hospitals, and to use the prospective payment system that
specifies fixed reimbursement levels to hospitals for various procedures.

Other kinds of cost control activities uave been implemented as well. For the
purpose of this study, one excellent example has been mandated or customary shifts in the
medical personnel that provide certain types of diagnostic and trentment services. In many
instances these shifts have increased the demand for personnel in a variety of allied health
fields or have substantially altered their job responsibilities.

Another significant development in the cost control arena has been the rapid growth
of health maintenance organizations (HMOs) as a major institutional source of health care.
HMOs generally employ large numbers of allied health professionals and rely heavily on
these professionals for both in-house and contractual services (Wilson, Rudmann, Snyder,
& Sachs, 1989, p. 361). In addition, some inst'utions have shifted jub responsibilities,
¢xnanding the job requirements of nonphysician personnel. For example, some of these
.nstitutions have required that plan-certified midwives, rather than physicians, handle
routine pregnancies (Andrews, 1986, p. 51). A number of studies indicate nurses can
frequently substitute for physicians at a lower cost (Gortner, 1982). Consequently, when
there is no risk to patients, health care organizations may elect to reduce costs by shifting
some responsibility from physicians to nurses (Andreoli & Musser, 1986).

Personnel shortages have also influenced staffing decisions that were made to
control costs. In many HMOs and hospitals, staffing patterns within the nursing function
have changed as shortages of registered nurses (RNs) and their rising salaries resulted in
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the reintroduction of team nursing. Under the team nursing approach, Licensed Vocational
Nurses (LVNs) have assumed many of the basic patient care tasks that had routinely been
part of the RN’s job responsibilities under the primary care model.

The institutional arrangernents providing some diagnostic procedures have also
experienced this same shift, particularly in the field of medical imaging. As costs increased
for housing imaging centers in hospitals, physicians were encouraged to invest in
independent imaging facilities that could provide these diagnostic services at lower costs.
Again, the movement of medical care to nonhospital settings—in this case combined with
technological advances and broader applications—has provided additional employment
opportunities for trained imaging professionals.

Regulatory, Legal, and Research Requirements

In a variety of health care occupations, growing regulatory and legal requirements
have also been responsible for changing the work environment. To a large degree, these
requirements emerged from federal, state, or institution-level cost containment efforts;
technological advances; or a combination of the two.

Several factors have contributed to these regulatory pressures, most importantly the
reimbursement requirements of Medicare and Medicaid and the accreditation requirements
mandated by state law or by the Joint Commission on Accreditation of Healthcare
Organizations. For example, in many health care occupations greater emphasis was placed
on the precise recording of diagnoses and procedures and on a comprehensive knowledge
of state and federal regulations, in order to ensure institutional reimbursement for medical
services. In fact, the medical records occupations were significantly affected by these
requirements as the entire field grew and changed. In fact, nearly all health care
occupations experienced at least some pressure to conform to these precise reporting
standards.

The health care industry has also been influenced by the need for more research to
gather accurate data on the incidence of various diseases and on treatment outcomes. In
part, these needs resulted from cost containment efforts that relied on evaluations of
treatment efficacy. However, they also stemmed from efforts to improve epidemiological
research in such areas as AIDS tracking and cancer and cardiovascular discase research, as



well as from a growing public awareness of the importance of understanding how lifestyle
factors affect disease prevention.

The Supply and Demand Imbalance
in the Health Care Labor Market

This chapter presents information on the factors that have increased demand for
health care services and for allied health professionals in recent years. However, to assess
the level at which personnel needs in the health care industry are currently being met, it is
also necessary to consider the other side of this equation: the supply of personnel in these
fields and the factors influencing this supply.

Trends in the Supply of Health Care Professionals

Factors Affecting Supply
In recent years a combination of social, economic, and demographic factors have

limited the supply of health care professionals. Briefly, these influences resulted from the
following trends:

. Young, entry-level workers have traditionally been the new employees in the health
care industry, and these cohorts have been shrinking in size over recent years.
However, some of this deficit was made up by increasing numbers of older and
reentry workers who moved into the health care field after working in otaer
industries.

. Employment opportunities for women have increased, especially in higher-paying
professional fields. Women have traditionally made up a disproportionate share of
allied health and nursing occupations; however, as women began to enjoy increased
occupational opportunities, fewer of them chose to enter traditionally lower-paid
health care fields. In many instances, women who were already well-qualified
health professionals left the field for jobs in other industries.

. Allied health and nursing programs have been expensive to establish and run
compared with many traditional academic programs—due both to the cost
requirements of new technologies in fields such as medical imaging and the low
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teacher/student ratios required for instruction in other fields such as nursing.
Moreover, funding for health care programs has not kept pace with demand.
Federal funding for allied health programs peaked in 1974 and diminished thereafter
(Institute of Medicine, 1989, p. 87). While state and local funding are extremely
important sources of support for these programs, these resources vary across
locations. However, because allied health programs are expensive, they are often
vulnerable to cutbacks.

DATA AND METHODOLOGY
Selection of Health Care Occupations

Focus on Labor Shortage and Vocational Education Policy

The previous section documented the proliferation of health care occupations
resulting from advances in medical treatments, new technologies, and the increasingly
specialized knowledge and skills required in various health fields. The U.S. Department of
Labor's Dictionary of Occupational Titles (Employment and Training Administration, 1977,
1986) lists more than three hundred professional and noaprofessional occupations in which
incumbents are charged with caring for sick and injured persons or typically work in
settings used to care for these individuals. Faced with this large number of health care
occupations, one of our earliest decisions was to choose a set of specific occupations for
this study that would represent the major employment sectors in the health field that are
experiencing labor shortages, yet at the same time would be analytically manageable in size.

Because of our focus on vocational education policy and sponsorship by the
NCRVE, many health care occupations fall outside the scope of this research. Specifically,
this study aimed to identify ways in which vocational educators could work with health
care providers to reduce the labor market supply/demand imbalance and to identify those
changes in vocational education curricula that would be responsive to evolving skill
requirements in the health care industry.

With these interests in mind, we developed our primary occupational selection
criterion, which was to include only those occupations where educational preparation
typically occurs at the secondary or two-year postsecondary level. However, in a few
cases, it was necessary to expand that definition to include baccalaureate-level occupations.

o
-
-
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From this group we chose only those occupations that provide advancement opportunities
from lower level jobs, and those with potentially articulated education programs that could
improve employee retention in the health care industry by fostering career growth.

Role of the Health Occupations Study Advisor Group

Based on this secondary and two-year postsecondary education focus, the research

staff established an advisory group to help us select occupations and to advise us during the
study. This group included labor market analysts, secondary- and community college-level
educators and program planners, and representatives from a broad array of San Francisco

Bay Area health care providers including

One health occupations analyst with the Labor Market and Information Division of
the California Employment Development Department;

Two specialists from the California Department of Education, Office of Vocational
Education, Health Careers Program;

One health occupations specialist from the Office of the Chancellor of the California
Community Colleges;

Two progiam managers from skilled nursing facilities, one specializing in geriatric
care;

Three deans of nursing or allied health programs at California Community Colleges,

Three directors of human resource department: at major San Francisco Bay Area
hospitals and medical centers;

One director of human resources a: one of the largest Health Maintenance
Organizations (HMOs) in California;

Two representatives from the California Office of Statewide Health Planning and
Development;

One director of a medical imaging department at a major research and teaching
medical center;

One manager of a private Magnetic Resonance Imaging Center serving a Bay Area
hospital and outlying suburban communities;
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. One representative of a local visiting nurses association; and

. One representative of a major private association of California hospitals.

This advisory grouo met quarterly throughout the two-year course of the study.
They helped us develop criteria for selecting specific occupations for the study and
recommended subject-"natter experts for the occupational interviews, focus groups, and
surveys that were used to collect occupational skills data. Moreover, the advisory group
reviewed preliminary versions of interview and focus group protocols and job analysis
questionnaires, and provided ongoing guidance about substantive research issues.

Occupational Selection Criteria
In consultation with the professional advisory group, the study team selected four

families or clusters of occupations for analysis. Our decision to analyze clusters of
occupations, rather than discrete occupational titles in unrelated job families, was made for
two reasons.

First, this study identifies changing patterns in skills requirements across related
occupations that might be linked to larger economic, social, technological, or policy issues.
For example, our background research revealed that in some sectors of the medical imaging
occupational cluster—such as electrocardiography (EKG), magnetic resonance imaging
(MRI), computed tomography (CT), ultrasound, and nuclear medicine—the high cost of
new technologies and investment tax incentives have motivated physician-investors to
establish independent, free-standing imaging facilities that serve more than one hospital.
Examining a set of related imaging occupations would enable us to explore the potential
impact of these technological and financial trends on skills requirements across several
occupations that are frequently practiced outside of a hospital setting. As a next step, these
skill changes could be compared with those identified in occupations that are practiced
within hospital or clinic settings.

Second, one of our major research objectives was to examine factors contributing tc
personnel shortages in allied health occupations and to make policy recommendations that
might reduce these staffing deficiencies. Our hypothesis was that there are underutilized
career paths across health occupations that could be developed and enhanced through
articulated education programs and collaboration between education and industry.
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Resulting improvements in career mobility would then help to reduce personnel shortages.
Only by examining related sets of occupations could these potential career paths be isolated,
through identifying shared skills requirements and progressions.

To select specific occupational clusters for analysis, we used the following criteria:
(1) clusters should have substantial current employment levels; (2) demand for personnel in
the occupational clusters currently should exceed supply; and (3) projections for the next
five years should show increasing demand. Relying on data from the California
Employment Development Department, Labor Market Information Division (California
Employment Development Department, 1988) and the advisory group’s recommendations,
research staff selected four occupational clusters containing a total of fifteen job
classifications as the focus of the study.

Occupations Included in the Study

Throughout the research and in this report, occupations are identified with the titles
used by the California State Employment Development Department. These titles are
generally recognized by California state licensing boards, and in most cases, they are
similar to the ones that are used nationally. The following lists the four occupational
clusters and the fifteen specific occupations selected for this study:

Medical Imaging Occupations
Diagnostic Radiologic Technologist
EKG Technician
MRI Technologist
Nuclear Medicine Technologist
Radiation Therapy Technologist
Ultrasound Technologist

Medical Therapy Occupations
Physical Therapist Assistant
Physical Therapist
Respiratory Therapist
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Nursing
Certified Nursing Assistant
Licensed Vocational Nurse
Registered Nurse

Medical Records Management
Medical Records Clerk
Medical Records Technician
Medical Records Administrator

Job Analysis and the Study o uccupational Skill Requirements

Rationale for Using Job Analysis Data in Research

This study used a modified job analysis technique to collect and analyze data on the
changing skill requirements of allied health occupations and the interrelated skills of
different occupations. Broadly defined, job analysis is a process by which jobs are
disaggregated into their component parts, usually known as tasks, by using a systematic
procedure for data collection, analysis, and synthesis (Bemis, Belenky, & Soder, 1983,
McCormick, 1976). These methods often generate data on the relative importance of each
task to overall job performance, and on the skills and knowledge required to perform each
task.

Job analysis techniques were chosen for our data collection for several reasons.

. Job analysis data provide the specificity about occupational skills necessary for
meaningful comparisons across occupations. These comparisons are central to the
objective of identifying potential career paths where occupations require transferable
skills or where they build on related skill sets.

. Job analysis methods are widely employed in industry to develop job descriptions
that are used for hiring technically skilled employees. Consequently, it was
anticipated that industry personnel participating in this study would already know
how to complete job analysis questionnaires.

. Job skill elements generated from job analyses are very similar to the competencies
that educators identify for competency-based curriculum development. Therefore,
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detailed occupational skill information would be useful to meet another study
objective—to provide information for health occupations curriculum development.

However, it was decided not to use one of the existing standard job analysis
techniques because they contained several inherent limitations. First, traditional job
analysis methods are based on a static view of jobs and occupations, which would not help
accomplish the objectives of this research that focus on identifying changing occupational
skills requirements. Specifically, standard job analysis methods produce data on the tasks
performed in particular jobs at a certain point in time—usually the present—without
emphasizing how those tasks are evolving or without identifying the changing skills that
are required to perform these jobs. The objectives of this study, to identify the accelerating
influence of technology and the far-reaching demographic and financial trends affecting the
health care industry, all prompted the need to use a more dynamic job analysis approach.

A second limitation of the traditional methods is their generally restricted
concentration on the skills required to perform a job at only one level, with no explicit
focus on the skills necessary for advancement. In conceptualizing this study, industry’s
need to reduce turnover by increasing upward mobility in the health care occupations
proved to be a strong motivating factor. Consequently, one of our objectives was to
identify occupational skills that could become part of curriculum development efforts to
enhance the future upward mobility of health care workers.

To address these needs, the research staff developed a modified application of the
task-inventory job-analysis approach (Bemis, Belenky, & Soder, 1983). This approach
focused on gathering data on which job skills kave changed, the importance of various
skills for entry-level job performance, and tueir significance for advancement in a given
occupation. The following section describes the methodology used in this study by
presenting both the standard task-inventory job analysis and the modifications made to that
approach.

Standard Methods of Task-Inventory Job Analysis
Standard task-inventory job analysis involves a three-step data collection process.

. The first step is to generate a list of job tasks. This information is gathered during
inventory construction interviews, which are in-depth, face-to-face meetings
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between the job analyst and the job incumbents. In these interviews respondents
provide detailed information about the specific tasks they perform in their jobs and
the skills, knowledge, and abilities (SKAs) that are necessary to perform these
tasks. The analyst does not present respondents with a pre-existing task list during
the interview; instead respondents produce their own list, thereby reducing the
impact of the analyst’s biases on the data.

. The second data collection step involves creating task statements that describe job-
related behaviors. These statements correspond to the tasks that were compiled
from the interviews. Taken together, all of the task statements about a particular job
constitute a task inventory that can later be used to identify task dimensions such as
the frequency of task performance, the importance of the task to the total job, and
the length of training time required to master a particular task. The complete task
inventory is then converted into questionnaire form, and rating scales are assigned
to each item to measure frequency, importance, and training time.

. As a final step, the job analyst evaluates responses to task inventory questionnaires
and determines the relevant skills, knowledge, and abilities required for each task.

Data Collection Methods Used in This Study

The Dynamic Task Inventory Method

As discussed earlier, there were several objectives established in the job analysis
segment of this study. (1) to identify how allied health occupations are changing with
respect to their skills requirements; (2) to identify the shared job skills that bridge related
allied health occupations; and (3) to identify the job skills that are critical for advancement
in allied health occupations. With these objectives in mind, we used the following three
steps in our modified task-inventory approach to gather job analysis data.

Intensive Interviews with Subject-Matter Experts

Health occupations analysts conducted inventory construction interviews (i.e.,
taped, face-to-face interviews that generally lasted about one hour), with individuals who
are highly knowledgeable about the individual occupations included in this study. In
consultaticn with our professional advisory group, respondents were selected to represent
the full spectrum of work settings in which each occupation is practiced. For example, to
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analyze some of the occupations in the medical imaging cluster, such as MRI technologists,
interviews were conducted with individuals working in hospitals, HMOs, and independent
imaging facilities. In contrast, all of the interviews with nuclear medicine technologists
were conducted in hospitals, the only setting in which these individuals practice.

The analysts conducted two types of interviews for each occupation. First, they
interviewed senior-level administrators who were responsible for the overall administration
of a department that included the job being analyzed. For example, the analysts gathered
initial interview information about jobs in the medical imaging occupatioral cluster by
inerviewing administrative directors of medical imaging departments in various hospitals.
Virtually all of these high-level management personnel had previously worked in one of the
occupations that was being studied, before assuming management responsibilities. In
some cases they were still working as hands-on managers.

For these interviews with administrators, the sessions began with a standard list of
questions. However, discussions were generally very open-ended. These interviews with
administrators not only provided information on the organizational context in which these
jobs are performed, but also supplied us with many specific questions that were added to
our interview protocol for job incumbents.

Second, analysts interviewed between three and five experis who were directly
involved with each occupation included in the study. At least one cutrent job incumbent, a
supervisor of a department, and a community college or secondary-level educator
responsible for courses in a certification or degree program for the occupation were
included in this group. In virtually all instances the supervisors and the educators were
previously incumben: of the occupation or continued to work as hands-on supervisors.

Analysts used a standard interview protocol for interviews with incumbents in all
occupations, but also allowed time for respondents to raise important issues that might have
been missed in developing the protoccl (Appendix D-1-2). We were very successful in
gaining the cooperation of Bay Area health care providers and educators for these
interviews and were able to complete a total of seventy-three intensive interviews for the
fifteen occupations included in the study (Table 1).
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Table 1
Completed Health Occupations Study Interviews

MEDICAL IMAGING OCCUPATIONS
Diagnostic Radiology Technologist

Dir. of Diagnostic Radiology Eden Hospital Castro Valley
Manager of Radiology Mount Diablo Hospital Concord
Director of Radiology Pacific Presbyterian San Francisco
Radiology Technology Dept. Merritt College Oakland
Coordinator-Rad. Tech Prog. Canada College Redwood City
Instructor-Rad. Technology S.F. City College San Francisco
CT Tech Kaiser Richmond
Vice Pres. Ancillary Services Peninsula Hospital Burlingame
EKG Technician
EKG Tech.-Cardiology Dept. Humana Hospital San Leandro
Cardiac Technician John Muir Medical Center ~ Walnut Creek
Mgr. Noninvasive Cardiology Pacific Presbyterian San Francisco
EKG Program Supervisor John Adams San Francisco
MRI Technologist '
Chief Technologist North Bay MRI Center Pinole
Manager of Ed. Training Toshiba America MRI S. San Francisco
Regional Manager South Alameda MRI Center  San Leandro

Nuclear Medicine Technologist
Nuclear Med. Tech Supervisor John Muir Medical Center =~ Walnut Creek

Admin. Tech. Dir.-Nuclear Med. UCSF San Francisco
Radiation Therapy Technologist
Instructor Rad. Oncology Dept. S.F. City College San Francisco
Manager-Rad. Therapy Dept. Peralta Hospital Oakland
Instructor-Education Dept. Varian Industries Milpitas
Ultrasound Technologist
Admin, Dir. of Med. Imaging John Muir Hospital Walnut Creek
Ultrasound Technologist Daly City Vascular Lab Daly City
Program Director Diagnostic Ultrasound Prog. Los Altos
Program Director Foothill College Los Altos
S
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Table 1
Completed Health Occupations Study Interviews (cont.)

MEDICAL THERAPY OCCUPATIONS
Physical Therapy

Physical Therapy Assistant Kaiser Permanente Santa Clara
Dir. PT Assistant Program De Anza College Cupertino
Physical Therapy Supervisor Kaiser "ermanente Santa Clara
Owner Physical Therapy Center Oakland
Physical Therapist Napa Valley PT Center Napa
Dir. of Rehabilitation Services Sequoia Hospital Redwood City
Academic Dean Samuel Merritt College Oakland
Program Director UCSF San Francisco
Physical Therapy Supervisor Kaiser Permanente San Francisco
Physical Therapy Aide Contract employee Hayward
Academic Dean Samuel Merritt College Oakland
Physical Therapist Oakland PT Center Oakland
Respiratory Therapy
Tech. Dir.-Resp. Care S.F. General Hospital San Francisco
Director of Respiratory Care UCSF Medical Center San Francisco
Director of Respiratory Therapy El Camino Hospital Mountain View
Director of Respiratory Therapy Napa Valley College Napa
Instructor-Resp. Therapy Prog. Foothill College Los Altos
Blood Gas Tech/Resp. Ther. UCSF San Francisco
Registered Respiratory Therapist UCSF Respiratory Care San Francisco
Director of Respiratory Therapy Mills-Peninsula Hosp. Burlingame
Director of Respiratory Therapy Kaiser Permanente Vallejo
NURSING OCCUPATIONS
Coordinator, Nursing Med. Educ. Mt Diablo Adult Ed. Concord
Vice Pres. of Patient Serv. Queen of the Valley Hosp.  Napa
Assistant Director, Home Care Mt. Zion Hospital San Francisco
Patient Care Coord., Oncology John Muir Medical Center ~ Walnut Creek
Home Health Aide Coord. Marin Home Care Corte Madera
4 Director of LVN Program Merritt College Oakland
& Director of Home Care Eden Hospital Med. Center  Castro Valley
™ Nursing Education Spec. Eden Hospital Med. Center  Castro Valley
Dir. Nurs. Staff Development El Camino Hospital Mountair View
Professor of Nursing CSU Hayward Hayward
Nursing Instructor San Mateo ROP? Millbrae

30 44



Table 1
Completed Health Occupations Study Interviews (cont.)

MEDICAL RECORDS MANAGEMENT

Medic al Records Clerk Garfield Geropsychiatric Oakland
Coordinator of MRT Program Chabot College Hayward
Medical Records Coordinator Hillhaven Convalescent Ctr. San Francisco
Supervisor-Medical Records Kaiser Permanente Redwood City
Director of Medical Records John Muir Medical Center ~ Walnut Creek
Asst. to the Administrator Kaiser Permanente Oakland
Instructor Lodi Career Center Lodi
Director of Medical Records Mt. Zion Hospital San Francisco
Director of Medical Rezords UCSF San Francisco
Medical Records Consultant Medical Records Consulting Forresthill
Director of Medical Records El Camino Hospital Mountain View
Principal Clerk-Medical Recordss UCSF San Francisco
Medical Records Technician UCSF San Francisco
Executive Director CHS Home Health Care San Francisco
Asst. Dir. of Medical Records San Mateo Cty. Gen. Hosp. San Mateo
Medical Records Technician Mt. Zion Hospital San Francisco
Director of Medical Records Pacific Presbyterian San Francisco
d0
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From written transcripts of these taped interviews, research staff compiled task
inventory lists and identified the skills, knowledge, and abilities associated with performing
major task areas. In addstion, information was compiled on other important issues raised in
the interviews such as reported changes in job responsibilities, anticipated future shifts in
iob responsibilities and skills, and questions about upward and lateral mobility paths.

Focus Groups for Data Collection on Occupational Clusters

After completing the in-depth interviews, we conducted a focus group meeting for
experts in each of the four occupational clusters. Before each focus group meeting, the
data compiled in step two was used to develop a questionnaire for that particular
occupational cluster. The questionnaire was sent to about ten individuals who were experts
in each occupational cluster, and they were invited to attend a two-hour focus group
meeting and were requested to bring their completed questionnaires with them. The
questionnaire covered issues that were raised in the interviews, specifically those related to
health education policy and major social and economic issues affecting the delivery of
health care and health care employment. The questionnaire items formed the basis of the
focus group agenda. (Appendix D-3-9 contains a sample questionnaire completed by focus
group attendees as well as a sample agenda and list of discussion topics used to organize
the discussion at the meetings.)

A few exceptionally well-qualified individuals who had been interviewed attended
each focus group meeting, in addition to some new study participants. Including previous
participants served to provide continuity between the interviews and focus group meetings.
All of the previous participants were either supervisors or managers of departments or were
highly experienced health educators.

The focus group meeting also served a second important purpose. During this
meeting we assembled representatives from all of the occupations within each cluster,
thereby enabling us to address questions about interoccupational mobility, interrelatedness
of training across occupations, and similarities among job tasks and occupational skills.
These focus groups were Very successful in bringing together high-level experts
representing the diverse health industry and education sectors of the: Bay Area (Table 2).
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Surveys of Major Health Care Providers

Preceding our final data collection step, analysts compiled information from both
the in-depth interviews and the focus group meetings and used this information to develop
a second set of questionnaires, one for each occupation represented in the four clusters.
We mailed these questionnaires to fifteen hospitals in the Bay Area (Table 3) so that current
occupational incumbents could provide us with our final assessment of skills requirements
and changes for each occupation.

Before mailing the questionnaires, we obtained the endorsement of the California
Association of Hospitals and Health Systems (CAHHS) and its member hospital councils.
That endorsement was included in our survey cover letter to provide added legitimacy to
our request for participation as well as to increase our response rate. Our sample of fifteen
hospitals was selected to represent Bay Area health care institutions according to the
dimensions of size, public versus private institutions, geographic location (San Francisco,
the South Bay, and the East Bay) and community versus research institutions.

Data from the questionnaires helped us validate the preliminary conclusions of the
focus group and provided answers tu additional questions that surfaced during their
meeting. (Appendix D-10-142 contains all of the occupational questionnaires.) Response
rates for the occupational surveys varied substantially across individual occupations,
ranging from about twenty-five percent to more than eighty percent. However, these
surveys were not intended to gather quantitative information, and they were adequate to
provide a final validation of the skills information that had been generated from interviews
and focus groups during the job analysis segment of our study.
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NURSING CARE IN A CHANGING ENVIRONMENT
Introduction

This section differs somewhat from the later ones on medical records, medical
imaging, and medical therapy occupations in terms of its objectives and organization. The
discussions in subsequent sections rely heavily on the results of detailed job analyses—
including interviews, focus groups, and survey data—to evaluate changing technical and
nontechnical occupational skills requirements and to address labor supply and demand
issues. Moreover, in studying those occupations, job analysis data and program
availability information are used to determine how educational programs might meet the
future skill and labor force requirements of the health care industry.

This section on nursing occupations also presents strategies for education policies
and programs that can help to meet future skill requirements and the growing demand for
personnel. However, the emphasis here is more on nontechnical areas such as
communication, teamwork, and leadership skills and on programs to enhance recruitment,
retention, and upward mobility in the nursing field than it is on recent changes in the
technical elements of nursing education. Because there are several current analyses of both
job and skill requirements in various nursing occupations (e.g., Limon & Hazelton, 1988;
Zylinski & McMahon, 1990), we chose not to duplicate those efforts. Consequently, this
section focuses primarily on the most significant problems facing the nursing field—
shortages of critical personnel in a variety of nursing and nursing support occupations at a
time when demand remains high and is expected to increase in the future, and the need for
higher retention and improved mobility opportunities—and discusses educational program
cfforts that can contribute to solving these problems.

To address these issues, this section summarizes and builds upon several recent
studies of nursing occupations, offers some projections of future nursing supply and
demand, and proposes recommendations about how educational policies for both nursing
and nursing support occupations can contribute to an adequate long-term supply of nursing
personnel. To arrive at these recommendations, this discussion

. Reviews the supply and demand factors that have previously affected nursing;

Identifies continuing and possible new influences that are likely in the future;
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Table 2
Health Occupations Study Focus Group Participants

Medical Imaging Focus Group

Instructor-Radiation Technology San Francisco City College San Francisco
Chief Technician North Bay MRI Center Pinole
Medical Physicist John Muir Medical Center Walnut Creek
Director-Nuclear Medicine UCSF San Francisco
Dept. Mgr.-Noninvasive Cardiology  Pacific Presbyterian Med. Ctr.  San Francisco
Dept. Head-Radiology Kaiser Permanente Richmond
Prog. Dir.-Diagnostics Ultrasound Foothill College Los Altos
Program Supervisor for Allied Health John Adams Comm. Coll. San Francisco
Manager, Radiation Therapy Dept. Peralta Hospital Oakland
West Coast Regional Manager South Alameda MRI Center San Leandro
Physical Therapy Focus Group
Physical Therapist Laurel Grove Hospital Castro Valley
Manager of Physical Therapy San Jose Medical Center San Jose
Physical Therapist Humana Hospital San Leandro
Physical Therapist Supervisor Kaiser Permanente San Francisco
Manager, Physical Therapy Dept.  Alta Bates Hospital Berkeley
Instr. of Medical Occupations Eden Area ROP Castro Valley
Respiratory Therapy Focus Group
Chief of Respiratory Therapy Queen of the Valley Hospital ~ Napa
Respiratory Therapy Dept. Head Kaiser Permanente Vallejo
Technical Director San Francisco General Hosp.  San Francisco
Director of Respiratory Care UCSF Medizal Center San Francisco
Respiratory Care Practitioner Highland Hospital Oakland
Director of Respiratory Therapy El Camino Hospital Mountain View
Dir. of Cardiopulmonary Services ~ Eden Hospital Medical Center  Castro Valley
Instructor of Respiratory Therapy  Skyline College San Bruno



Table 2
Health Occupations Study Focus Group Participants (cont.)

Nursing Focus Group

Head, Surgical Nursing Dept. El Camino Hospital Mountain View
Director of Nursing Jewish Home for the Aged San Francisco
Director of Nursing Program College of Marin Kentfield
Director of Nursing Kaiser Permanente Walnut Creek
Director of LVN Program John Adams Comm. Coll. San Francisco

Medical Records Management

Instructor of Medical Assisting College of San Mateo San Mateo
Director of Medical Records San Francisco General Hosp.  San Francisco
Medical Records Administrator Merrithew Memorial Hospital ~ Martinez
Director of Medical Records Alta Bates Hospital Berkeley
Q 36 -
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Table 3
Bay Area Hospitals in the Survey Sample

Alta Bates Hospital

Brookside Hospital

Doctor's Hospital of Pinole

El Camino Hospital

Humana Hospital

John Muir Hospital

Kaiser Permanente

Eden Hospital

Letterman Army Medical Center
UCSF Medical Center

Pacific Presbyterian Medical Center
San Francisco General Hospital
Mt. Diablo Hospital

Saint Rose Hospital

Sequoia Hospital

3001 Colby St.

2000 Vale Rd.

2151 Appian Way

2500 Grant Road

13855 E. 14th St.

1601 Ygnacio Valley Rd.

280 W. MacArthur Blvd.

20103 Lake Chabot Rd.
The Presidio

374 Parnassus

P. O. Box 7999

1001 Potrero

P. O. Box 4110
27200 Calaroga Avenue
170 Alameda

Berkeley

San Pablo
Pinole
Mountain View
San Leandro
Walnut Creek
QOakland
Castro Valley
San Francisco
San Francisco
San Francisco
San Francisco
Concord
Hayward
Redwood City
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Table 4

Participants in Nursing Interviews and Focus Group

Interviews

Coordinator, Nursing Medical Educ.

Vice Pres. of Patient Serv.
Assistant Director, Home Care

Patient Care Coordinator, Oncology

Home Health Aide Coord.
Director of LVN Program
Director of Home Care
Nursing Education Spec.

Dir. Nurs. Staff Development
Professor of Nursing
Nursing Instructor

Focus Group

Director of Nursing Education
Instructor of Health Occupations
Head, Surgical Nursing Dept.
Director of Nursing Program
Director of Nursing

Director of LVN Program

Mt. Diablo Adult Education
Queen of the Valley Hosp.
Mt. Zion Hospital

John Muir Medical Center
Marin Home Care

Merritt College

Eden Hospital Med. Center
Eden Hospital Med. Center
El Camino Hospital

CSU Hayward

San Mateo ROP

Evergreen Valley College
Eden ROP

El Camino Hospital
College of Marin

Kaiser Permanente

John Adams Comm. Coll.

Concord
Napa

San Francisco
Walnut Creek
Corte Madera
Oakland
Castro Valley
Castro Valley
Mountain View
Hayward
Millbrae

San Jose
Castro Valley
Mountain View
Kentfield
Walnut Creek
San Francisco
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. Establishes some alternative scenarios for future nursing supply and demand;

. Proposes elements of federal and state education policy that could help prevent
future nursing shortages;

. Suggests program efforts in articulated nursing education that may increase the
supply of nursing personnel; and

. Identifies nontechnical areas such as communication, leadership, and team work
skills that could be strengthened in nursing education programs fo increase
productivity and improve retention in the nursing field.

The material in this section is based on two types of information: several recent
studies on the nursing shortage conducted by professional organizations, hospital
associations, state-level task forces, and private consulting groups; and data collected for
this study from nurses, nursing administrators, and nurse educators from interviews, a
two-hour focus group meeting, and questionnaires sent to fifteen San Francisco Bay Area
hospitals. Table 4 identifies the professional positions and the types of institutional
affiliatior:s of the experts participating in the nursing portion of this study. In addition, the
third section of this report contains detailed information on the advisory group of health
care professionals who assisted project researchers in identifying experts to participate in all
data collection activities.

The Nursing Shortage: Past and Present

Until very recently nursing was among the largest and most accessible occupations
for educated American women. At the turn of the century, nurses and nurse attendants
made up the second largest group of white-collar female workers, only surpassed in
numbers by teachers (Oppenheimer, 1970, p. 69). Over the next seventy years the size of
the professional nursing work force continued to grow, partially due to the fact that until
the late 1960s approximately one-third of female college freshmen aspired to be nurses
(Green, 1987b, p. 1610). By 1973, registered nurses constituted four percent of the
white-collar, female work force, with nursing ranking only behind jobs for teachers and
bookkeepers/cashiers as the largest nonmanual occupations in which women worked
(Women’s Bureau, 1975, p. 89).
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As many women began to choose other occupations, this trend was reversed in the
mid-1970s. In 1986, only five percent of women college freshmen planned on pursuing
nursing careers (Green, 1987b). As a result, while many more women were working,
fewer of them were entering the nursing field. Complex shifts in supply and demand
variables, many of them resulting from the social and economic transformations of the
1970s and 1980s, accounted for this dramatic change in nursing enrollments and in the
availability of nursing professionals.

Factors That Have Affected Supply

Historical Influences
Except for a brief period during World War I, until the late 1960s women faced

limited opportunities in the labor market. In many fields substantial employment
discrimination existed, pre :nting obstacles for women desiring employment outside or
traditionally female-dominated occupations. Moreover, long-standing negative attitudes
about women working also kept many of them out of the labor force entirely and identified
only a limited set of occupations as appropriate for women. Along with discrimination,
these attitudes perpetuated a very high degree of occupational segregation because
successive generations of girls and young women based their employment decisions and
career choices on culturally acceptable standards (Oppenheimer, 1970, pp. 67-68; Reskin
& Hartmann, 1986).

These normative variables and labor market barriers greatly benefited American
health care because they ensured a generally adequate supply of well-educated and trained
female nurses, while at the same time they suppressed the wages of both men and women
working in those fields (National Committee on Pay Equity, 1987; Oppenheimer, 1970,
pp. 98-99; Snyder & Hudis, 1976). Because of these factors, enrollments in registered
nursing programs continued to climb unti the mid-1970s and remained fairly constant until
1983 (National League for Nursing, 1990).!

1 However; even the apparently high and stable nursing school enrollments during the 1970s were
deceptively so because the large “baby boom” cohorts should have been producing much greater enrollment
growth than actually occurred.
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Recent Factors
More recently, social and economic trends began to shift the supply side of the

nursing work force equation. For both structural and normative reasons, during the early
1970s women began to enjoy more occupational opportunities. First, shifts in the
American occupational structure from production to service industries created rapid growth
in the service sector, which had traditionally employed larger proportions of women than
men. Tu wrn, this expansion opened up additional employment opportunities for women in
many traditionally female service occupations that began to compete with nursing for a
growing female labor force. While the occupational structure as a whole remained heavily
sex segregated, rapid growth in office employment drew women away from traditionally
female occupations such as nursing and teaching.

Second, attitudes about women’s employment began to change, and in a few
occupational areas barriers to female employment began to erode. These attitudinal shifts
provided a new set of opportunities for women who were choosing or changing careers.
Employment options expanded in business, high technology, and professions such as law
and medicine, attracting both male and female employees. These new work options tended
to “pull” women out of the fields that had traditionally constituted their major career or

work choices.

Equally significant were the “push” factors that drove many women out of the
nursing field, especially in the 1980s. For example, in this decade significant cost control
efforts were implemented by hospitals and other health care facilities in response to
federally mandated programs. Most important among these efforts was the requirement
that hospitals assign patients to diagnosis-related groups (DRGs), which defined the level
of Federal Medicare reimbursement that a hospital could receive for a given treatment or
procedure. Controls on nursing salaries were only one of many consequences of these
cost-cutting efforts.

As a result of these cost control activities, wages in nursing remained low at a time
when earning opportunities in other heavily female-dominated fields were increasing. For
example, from 1983 to 1988 the average monthly salaries of educational and vocational
counselors and wholesale and retail buyers—two large and heavily female occupations—
increased by thirty-seven percent and forty-five percent, respectively, while nurses
experienced average salary increases of only thirty percent (Bureau of Labor Statistics,
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1989). Furthermore, in nine of the sixteen years between 1972 and 1987, starting salaries
for registered nurses failed 2ven to keep pace with inflation (Tolchin, 1989). Certainly the
low entry-level salaries of nurses discouraged many young wuiien who were making
career choices in the 1980s from entering the nursing field.

However, the increases in entry-level salaries that hospitals began to offer in the
mid-1980s in response to the emerging nursing shortage were not sufficient to stem the
continuing attrition of experienced nurses. This was due in part to the severe compression
in nursing salary scales, where many nurses reached the top of their salary ranges after five
or six years in the field and could anticipate only a thirty percent to forty percent salary
growth over the course of their careers (CAHHS, 1988; Friedman, 1990, pp. 2977-2978).
In one recent survey with nearly one-thousand respondents, California nurses indicated that
compensation issues, including both inadequate hourly pay and salary compression, were
the most important factors that negatively affected their decision to remain in practice
(CAHHS, 1988, p. 5). To the surprise of many heaith care administrators, early efforts to
reduce the nursing shortage by increasing entry-level salaries had little impact because these
adjustments did not affect the salaries of experienced nurses and did not solve the salary
compression problem.

A second, albeit much smaller, factor that reduced the supply of nurses, especially
i\, acute-care settings, was the growing acquired immunological disease (AIDS) epidemic.
Like other direct-contact health care occupations, nursing gained the largely unwarranted
reputation of a being a high-risk occupation—a view that discouraged some young people
from entering the field.2 In addition, some practicing nurses had the same concern about
exposure to HIV/AIDS and either left the field entir-ly or moved into jobs without patient
contact such as quality assurance, health education, and medical records management.

A third set of negative influences on the supply of nurses was the increasing cost of
nursing education and decreasing availability of financial support for nursing students and
nursing programs. In fact, federal funding for nursing decreased from $150 million in
1974 to $46.6 million in 1982 (CAHHS, 1988, p. 2), and state nursing education funds
and government grants to nursing students also declined. Moreover, reduced financial aid

2 In a 1989 survey of 758 health care facilities, sixty-one percent of respondents indicated that the
increasing incidence of AIDS was discouraging entrants to the nursing field (Michigan State University,
1989).



for nursing students had a particularly important negative effect on enrollments because
nursing has long been an avenue of upward mobility for women from lower socioeconomic
groups. In this restricted fiscal environment, many students who lacked family financial
resources may have been unwilling or unable to assume the debt that attending nursing
school would have entailed (Hospital Council of Northern California, 1988, p. 6).

In some areas high failure rates on licensing examinations was another contributing
factor to the nursing shortage. Between 1983 and 1987 failure rates on the NCLEX
nursing test averaged between eight percent and eleven percent, but in July, 1988, that
figure increased to more than sixteen percent. In six states failure rates were more than
twenty percent (Mallison, 1988, p. 1566). Although many students passed these tests
when retaking them, some discouraged test takers never repeated the exam or did not pass
even when retested. With nursing school enrollments already declining, these high failure
rates were another unwelcome variable contributing to the registered nurse shortage.

The stressful nature of m-ny nursing assignments was the final factor that
contributed to high attrition in the field. Vhile this “burnout” problem among nurses was
not a new phenomenon, as the nursing shortage became more severe and cost-cutting
efforts increased, the extent of the problem was probably magnified. More nurses were
fulfilling broader responsibilities in understaffed units, and they clearly indicated in recent
survey data that these job pressures contributed significantly to turnover (CAHHS, 1988,
p. 16). In a changing labor market that offered many more attractive employment
alternatives, increasing numbers of nurses turned their dissatisfaction with working
conditions and low pay into a career change.

The net effects of these “push” and “pull” factors were to halt growth in nursing
school enrollments, raise turnover, and create a supply of registered nurses that did not
meet the growing demand.

Recent Supply in California

Statewide, the recent deficit of registered nurses (RNs) in California has been even
more severe than in many other areas of the country, although there were and continue to
be significant variations .n different regiors. Detween 1980 and 1986, the registered nurse
supply for the United States grew :.i. average uf 3.7%. In California that increase was only
three percent (CAIHHS, 1988, 1. 3). {.us seemingly small difference in growth rates has
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had significant implications becanse of California’s rapid population growth. In that same
time period, the U.S. population increased by only six percent, whereas California’s
population increased by 13.5% (Bureau of the Census, 1987, p. 8; California State
Department of Finance, 1982; 1988). In addition, the prospects for future growth of the
nursing work force after 1987 did not look promising because between 1982 and 1987
California nursing school enrollments declined by 15.3% (CAHHS, 1988, p. 3).

Factors That Have Affected Demand

Historical Patterns

For many years the demand for registered nurses remained generally in balance
with the supply of personnel in the field. Due to growing demand, high attrition rates, and
a large part-time labor force in nursing, even rising nursing school enrollments into the
mid-1970s did not produce an excess of supply over demand. When relatively large
numbers of new graduates were produced, hospitals reorganized nursing responsibilities to
utilize this available supply effectively. Specifically, in the late 1970s many hospitals
abandoned team nursing, which used relatively fewer RNs and more nursing support
personnel, in favor of primary nursing, which relied almost exclusively on RNs.

Despite the long-term balance between supply and demand, the nursing shortage of
the late 1980s was not the first occurrence of this problem. For example, nursing
shortages during World War I resulted in calls for “volunteer nurses,” and severe shortages
during World War II led to the emergence of licensed vocational/licensed practical nurses
(Friedman, 1990, p. 2978). In addition, short-term nursing shortages have occurred
periodically since World War II. Most recently, although government analyses denied any
significant deficit, hospitals indicated that there were distinct shortages of registered nurses
in the early 1980s, when hospital vacancy rates for registered nurses were high (CAHHS,
1988, p. 3).

Recent Trends

The generally adequate balance bziween demand and supply that had been
maintained began to erode after the mid-1980s. At that time the supply of nurses began to
decline substantially, while demand continued to increase. The second section of this
report described in detail many of the factors that affected overall demand for health care.
These same variables influenced requirements for nursing care services. Briefly, the
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following represent the factors that played an important role in increasing the demand for
nurses.

First, the aging of the population—resulting from the long-term decline in birth
rates and from advances in longevity—greatly expanded the relative size of the population
with the greatest health care needs. The very rapid growth of the population over age
seventy, and especially over age eighty-five, had a particularly substantial impact on the
need for health care, including nursing services.

A second factor that increased the demand for nurses resulted from the rapid
expansion in the 1980s of ambulatory services; health maintenance organizations (HMOs);
and other alternative delivery systems such as surgicenters, diagnostic centers, and
hospices (U.S. Department of Commerce, 1986). As a result of national health care cost
control efforts, these institutions grew dramatically. One major cost containment effort
used by facilities such as HMOs was to establish generally higher nurse-to-physician ratios
than did acute care hospitals, with nurses providing more direct patient care. Thus, as
many Americans switched their health care plans to HMOs, the demand for nurses in these
types of institutions increased substantially.

A third factor affecting the recent demand for nursing services resulted from the
combined impact of cost containment programs and an aging population. Together these
two trends produced dramatic growth in the long-term care services provided in several
types of nursing facilities. Because patients were discharged from hospitals while they still
required skilled nursing services, they frequently received this care at skilled nursing
facilities or through home health care programs. These institutions and programs employed
large numbers of registered and vocational nurses, as well as nurses aides. Consequeatly,
extended care options contributed significantly to the growing demand for nursing services
throughout all of the nursing occupations.

A fourth factor that increased demand for nursing services in the 1980s was new or
significantly altered disease and illness patterns resulting from the AIDS and crack cocaine
epidemics. Their impact was felt most heavily in acute care facilities that deal: with
terminally ill AIDS patients, individuals suffering from drug overdoses, and increasing
numbers of babies born to drug-abusing mothers. However, these epidemics also
increased the demand for nurses to work as health educators in programs for AIDS and
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substance abuse and as care providers in long-term care and hospice programs for AIDS
patients,

Similarly, the rise of homelessness and growth of the uninsured population
increased the demand for nursing services in acute care facilities. Both the homeless and
the uninsured are much less likely to seek medical treatment or to have access to physicians
in the early stages of illness, or to receive preventive medical care. Consequently, their use
of medical and nursing services in emergency rooms and hospitals is high, putting yet an
additional burden on acute care nursing providers.

Long-term care was not the only sector affected by cost controls and an aging
population. When combined with other factors, these economic and demographic trends
created a demand for more intensified treatment in acute care facilities because patients
entered the hospital in the later stages of an illness, had more severe symptoms, and were
discharged earlier. Meeting the needs of sicker patients who required more complex
treatment decreased the ratio of non-nursing to registered nurse personnel, creating more of
a demand for potential RN employees (CAHHS, 1988, p. 3).

Recent Demand in California

All of the factors that have affected nationwide demand for registered nurses in
recent years also operated in California. Shorter hospital stays for more severely ill
patients, more technologically complex treatments, and, possibly, substituting RNs for
other health care personnel, such as respiratory therapists, kept demand high or may have
even increased it. At the same time that cost containment efforts resulted in strict utilization
controls, the registered nurse portion of total hospital full-time equivalent (FTE) staff
increased from slightly more than twenty percent in 1972 to almost twenty-six percent in
1986 (CAHHS, 1987).

Consequences and Responses to the Nursing Shortage

These shifting supply and demand trends significantly affected the structure,
organization, and availability of nursing services in the 1980s. Most obviously, registered
nurses were in very short supply, with hospitals experiencing RN vacancy rates averaging
nearly thirteen percent in 1989, and nursing homes showing vacancy rates averaging
almost nineteen percent. According to the American Association of Colleges of Nursing,
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by 1990 only slightly less than two percent of nurses seeking work were unemployed
(Friedman, 1990, p. 2977).

The result of this shortage that received the greatest media attention was the increase
in nursing salaries, first at the entry level and more recently throughout the salary structure.
For example, in California, because demand significantly exceeded supply, especially in
acute care facilities, nursing salaries increased twenty-five to thirty percent in the past five
years (Organization of Nurse Executives, 1991). However, nurses did not experience this
same salary growth in the long-term care sector, which largely addressed its RN shortage
by increasing utilization of licensed vocational nurses (LVNs) and other nursing support
personnel.

Higher nursing salaries often were not sufficient to solve the severe RN recruitment
problems of hospitals. As a result, many hospitals faced another unfortunate consequence
of the nursing shortage; they were forced to close beds, either temporarily or permanently.
For example, in California in 1987, 448 beds were permanently closed and 1,650 beds
temporarily closed. Hospitals indicated that the nursing shortage combined with a
declining census as tiae primary reasons for these bed closures (Logsdon & Beghin, 1988,

p. 6).

The reorganization of patient care delivery was a third result of the nursing
shortage. Many hospitals returned to the concept of team nursing, which had been
abandoned when these institutions implemented all-RN primary care nursing arrangements.
Team nursing helped these institutions address the shortage of registered nurses by
increasing the use of nursing support personnel such as practical/vocational nurses and
nursing assistants, who worked together with RNs to deliver patient care. However,
movement away from primary nursing may have inadvertently increased turnover among
registered nurses who expressed greater job satisfaction with primary care nursing (Burn &
Tonges, 1983).

A consequence of this return to team nursing in the late 1980s was increased
demand for nursing support personnel, including practical/vocational nurses and nursing
assistants. For example, one participant in this study who directs a program for LVNs at
the community college level indicated that beginning in 1989, Bay Area hospitals not
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previously employing LVNs began contacting her to recruit newly licensed vocational
nurse graduates.

Another study participant indicated that all students completing her certified nursing
assistant (CNA) program have readily obtained employment upon graduation, and that
several local nursing homes with consistently high CNA vacancy rates routinely offer
bonuses to employees who recruit their friends from other facilities. Unfortunately, layoffs
of LVNs and lack of demand for nursing assistants earlier in the 1980s led to the closure of
many California programs that offered training for these jobs. Consequently, there
frequently were insufficient numbers of trained LVNs and nursing assistants to meet the
growing demands of hospitals and other facilities.

Some hospitals experimented with creating new nursing support categories to
address their RN staffing problems. For example, the American Medical Association
(AMA) authorized a pilot program in Kentucky to determine the value of using Registered
Care Technicians (RCTs) to perform the least-skilled nursing tasks with physician
supervision. According to the AMA model, registered care technicians would have been
trained directly by hospitals for periods ranging from two months for assistant registered
care technicians to eighteen months for advanced technicians (Felton, 1989, p. 2). Aftera
storm of protest from the nursing community and charges that nurses would be held
responsible for the care provided by registered care technicians whom they did not
supervise, in 1990 this effort was abandoned.

By 1990, all of the responses to the severe nursing shortage and its
consequences—increasing pay scales, widespread media coverage of the problem, greater
use of nursing support personnel, and aggressive recruitment efforts by nursing schools—
may have started to alleviate RN shortages in some areas. In fact, nursing school
enrollments rose by an average of fourteen percent between the Fall of 1988 and 1990
(Lewin, 1990, p. 1). At some schools such as the University of Texas at Austin, nursing
programs that in 1985 had accepted every qualified applicant, but continued to have unfilled
places, in 1989 had many more qualified applicants than enrollment places. As further
evidence of this shift, educators participating in this study mentioned that growing
enrollment rates in nursing refresher courses by 1989 may have been an early indication of
some registered nurses returning to practice.
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California has also experienced a rise in nursing school enrollments. For example,
the Chancellor’s Office of the California Community Colleges reported enrollment
increases of three percent in associate degree nursing programs from the Fall of 1988 to
1990, while statewide enrollment in baccalaureate nursing programs increased by twenty-
six percent during that two-year period (RN Special Advisory Committee, 1990b).

Future Scenarios for Nursing Supply and Demand

Has the Nursing Shortage Ended?

Do rising enrollments in nursing schools and the reentry of some registered nurses
signal an end to the nursing shortage nationally? Can educational programs stop their
efforts to improve recruitment and to increase the supply of nursing personn2l? Indeed it is
too early to draw this conclusion, although the nursing supply situation looks promising
and hes already produced optimistic forecasts (Lewin, 1990, p. 1). However, data bearing
on this issue are very recent, and one year’s enrollment figures are insufficient to establish
the long-term projections that are central to educational program planning.

In addition, nursing school deans, like administrators in many other professional
schools, have indicated that media publicity about salary growth, or about personnel
shortages in a field, often have significant and almost immediate short-term effects on
enrollments. For example, the nursing school dean at a private Texas college and the
engineering school dean at a public Tennessee institution recently indicated that newspaper
stories about shortages in their fields consistently led to major increases in applications for
the next academic year.3 However, nursing enrollments nationally may have simply
responded more slowly to information about shortages because of the field's continuing
reputation for low wage jobs. If this is the case, recent stories about salary growth that
circulated in the media were critical in increasing enrollments.

If media stories about the nursing shortage have contributed to ending the nursing
shortage (Lewin, 1990, p. 1), it is also possible that as the shortage abates, the opposite
will occur and the enrollment boom may rapidly come to a halt. Unfortunately, enrollment
data for the Fall of 1990 and the Winter of 1991 may mask any underlying trend because
recessions traditionally boost college applications by young people who face a discouraging

3 Personal communications with the author, Summer 1989.
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job market (DePalma, 1991). As a result, the depressed economic situation in late 1990
and early 1991 is likely to have increased nursing school enroliments well beyond any
growth resulting from increased interest in the nursing field.

There is also evidence that in some areas demand for nursing personnel has been
declining, probably as a result of the reduced utilization of health care services that
traditionally follows a recession. This depressed recruitment situation may also contribute
to the conclusion that the nursing shortage has ended and, unfortunately, may have the
longer-term effect of reducing future enrollments. However, recent short-term fluctuations
in supply and demand only reinforce the need for longer-term planning to meet personnel
needs and a focus on the part of educational institutions that goes beyond meeting short-
term industry requirements.

Many of the Same Supply and Demand Influences Will Continue

Forecasting labor market patterns is always uncertain. However, it is possible to
identify the most important forces that will determine demand for nursing services in the
coming years and to present some potential supply and demand scenarios. These
projections can be made because many of the significant factors that have operated in recent
years will continue into the future, and some of the present major influences have already
begun to take effect. Figure 2 illustrates factors contributing to increases and/or decreases
in the future demand for nursing services.

An Aging Population and Cost Control Measures

Two of the variables that had major impact on demand for health care and nursing services
throughout the 1980s will have even larger effects in the 1990s and into the next century.
Their impact will be felt throughout the nursing occupations. First, the U.S. population
will continue to age, and this older population will require more health care services,
including nursing, with the demand for these services increasing in both acute care and
long-term facilities. After the year 2000, when large “baby boom cohorts” born in the late
1940s and 1950s begin to enter the age categories that disproportionately utilize health care
services, this impact will be greatly felt. Second, cost control efforts that have been only
modestly successful will become even more essential to respond to the aging population
and its burgeoning health care demands.
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Figure 2
Factors Affecting the Future Demand for Nursing Services

Decrease Increase and Decrease Increase
Reduced Incidence New Technologies HIV/AIDS
of Certain kllnesses Expanded Health Insurance Population Growth
Increase Health Education Increased Immigration
Cost Controls New Jobs for Nurses

Aging Population
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One consequence of these two influences will be a rising level of demand for
nursing support services provided by practical/vocational nurses and nursing assistants that
is likely to outstrip even the increased demand for registered nurses. Continuation of cost
control efforts, managed care, and early hospital discharges, combined with greater use of
long-term facilities by older patients, will heighten the need for nursing support personnel
who are already heavily utilized in these facilities.

In addition, if the trend toward team nursing continues, this staffing strategy will
also have a sharper impact on demand for nursing support personnel, or nurse extenders,
than for registered nurses. Data showing a dramatic decline in vacancy rates of LVNs
(Logsdon & Beghin, 1988, p. 2), interviews conducted for this study with hospital nursing
administrators about their future staffing patterns, and interviews with educators who help
place newly graduated nursing support personnel indicated that expanded use of nurse
extenders in team nursing arrangements has already begun.

Growth of the HIV/AIDS Population
Even unforeseen breakthroughs in the prevention and treatment of HIV infection

will leave the United States with growing populations of AIDS patic.. ‘s who had previously
contracted HIV. With twenty percent of the nation’s AIDS patients, California will
experience a disproportionately large impact from this trend.

A lack of progress in controlling the spread of HIV infection could further increase
the size of the AIDS patient population. Despite advances in HIV prevention, previously
infected individuals in acute care inpatient settings will continue to need nursing services.
In addition, larger numbers of AIDS patients will live longer due to more advanced
treatments for AIDS symptoms and new medical procedures. Extending these treatments to
a growing HIV/AIDS population will also increase the demand for nursing services in
outpatient and long-term care settings.

Continuing Immigration

The new U.S. immigration law that went into effect in 1991 will shift the
socioeconomic composition of immigrants to this country, and will increase the proportion
of immigrants who have some financial resources and access to employer-paid medical
care. This will, in turn, alleviate some of the burden on acute care providers, especially on

2 64



emergency medical services. However, some immigration, both documented and
undocumented, of groups with very limited economic resources will continue. These
individuals will continue to place a high demand cn health care services, especially in
California, which has traditionally rankec near the top of destinations for new immigrants
(McLeod, 1989).

Significant Population Growth

Some regions of the country, like California, demonstrated dramatic population
acreases throughout the 1980s and are expected to experience significant growth over the
next five to ten years. For example, recent estimates suggest that California’s population
may increase by as much as twenty percent between 1990 and the year 2000 (Greene,
1989). Consequently, irrespective of factors that might reduce utilization rates of health
care services, the sheer magnitude of population increases in some states and geographic
areas will create much greater demand for health care personnel.

New Faciors Affecting Supply and Demand

In addition to the factors that shaped supply and demand for nurses in the 1980s,
new influences could be important in the years ahead. Because many of these factors are
only beginning to emerge, the magnitude, or even the direction, of their impact remains to
be seen. However, already there is evidence that these potential factors should be
monitored in the future.

New Technologies

In many industries new technologies reduce employment by replacing employees
with machines. In contrast, a U.S. Departiment of Labor expert argues that in health care
“new technologies are the most important factor boosting demand for health services.” The
growing demand for nurses in the 1980s was one consequence of these new technologies,
and their impact is likely to increase demand in the future (Pear, 1991).

In addition to influencing overall demand, new technologies such as point-of-
delivery data collection systems, or bedside terminals, may also significantly affect some
aspects of primary care nursing in acute care hospitals, particularly the relative demand for
registered nurses. Specifically, the goal of hospitals introducing these systems has been to
increase primary nursing hours devoted to care giving, by reducing noncare activities such
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as charting (California Medical Record Association [CMRA], 1987, p. 14). If hospitals are
successful in using these and other technologies, this may affect the supply/demand
equation for registered nurses in two ways. First, demand could decline as noncare
activities are reduced and fewer RNs are required to staff nursing services. Second, supply
could increase, as nurses become more satisfied with jobs that have greater patient care
responsibilities and are less constrained by major administrative and housekeeping duties.

Health Coverage for the Uninsured

Universal health care insurance may be legislated at the federal level, although
legislation on a state-by-state basis is more lik~ly. An estimated thirty-seven million
Americans do not have health care insurance (Schmitz, 1991, p. 40), and in California
twenty percent of the population, or six million people, are not insured (RN Special
Advisory Committee, 1990a). If for no other reason, the impact of mandating insurance
coverage would be substantial because of the size of the uninsured population.

However, extending health insurance to the currently uninsured could have varying
effects, depending on the type of legislation and the kinds of treatment ccvered. For
instance, if coverage included preventive care, a significant increase in demand for office-
related, ambulatory, and outpatient medical and nursing services would be likely. Because
of better preventive care, potentially there would also be a decreace in demand for services
in acute care facilities that have traditionally treated the uninsured only in crisis situations.

If HMOs became the providers of most or all of this increased coverage, nursing
services in those institutions would certainly experience greater demand. Since HMOs
already compete with hospitals for registered nurses, hospitals might experience more
serious RN shortages, and the demand for nursing support personnel would also rise. In
contrast, if only emergency and/or major medical conditions were covered, acute care
hospitals would experience the largest growth in demand for services, and this would also
translate into increased demand for nursing personnel, especially at the RN level.

Moreover, the future may bring expanded insurance options for long-term and
home care services. In fact, some insurance policies have already provided these types of
services. With more long-term and home care covered by private insurance, demand for a
variety of health care services in these settings, including nursing, would increase. Rapid
expansion of long-term and home care covered by insurance could force nursing salaries to
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rise in these traditionally lower-paid sectors. Another consequence would be that added
pressure would be placed on acute care facilities, which now come out ahead when

competing for RNs because they offer higher pay scales.

New and Expanded Jobs for Nurses

In both the public and private sectors, many new jobs will open up for nurses that
do not involve direct patient care and that either expand nurses’ current roles or create
entirely new jobs for them. For example, more nurses will be serving as educators
working in AIDS, substance abuse, and public health programs. In addition, academic and
research activities will require additional numbers of nurses, especially as federal initiatives
by the National Institutes of Health and other agencies expand nursing research and
increase demand for nurses with doctoral degrees. These activities will create additional
opportunities for nurses, especially for those who do not desire direct patient care positions
or who want to combine patient care with other duties.

Private industry will also employ nuises to manage and staff health promotion
programs for employees and health insurance cost containment programs. Another
expanded job opportunity for nurses will be in working as discharge planners, who are
employed by insurance companies to review patient care and assist in placing patients after
hospital discharge (Schmidt, 1989, p. 7).

Several Future Scenarios for Nursing Are Possible

The combined impact of recent trends and new variables almost certainly will
increase demand for nursing services. However, the supply side of this equation contains
many more unknowns. Consequetwt'v, the longer-term balance between supply and
demand and the potential for future nu:sing shortages can be viewed in terms of several
hypothetical scenarios.

Nursing Could Operate in a Largely Unfettered Occupational Market

In one scenario, it is possible that nursing has already begun to resemble many
other occupations that operate in a largely unfettered market, where supply and demand
generally remain in balance. In these situations the supply and demand model is
straightforward. External forces affect the demand for services (or products) and,
consequently, determine employment requirements including the amount of new job
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openings. In nursing, these forces would be the social, economic, and technological ones
described above. Given these demand patterns and available supply, occupational salaries
either move up o- down in relation to the balance between supply and demand. If demand
far outstrips su_)ly, as is the case now, wage scales rise and more individuals become
motivated to obtain an education that prepares them for a high-demand occupation with
rising wage rates. Once supply begins to catch up with demand, wage increases level off,
applications for educational programs decline, and the supply of new employees again
becomes balanced with demand.

Factors That Could Alter the Supply of Nurses

This long-term balance between supply and demand in nursing is not the only
possible labor market scenario, however. Several factors could work wogether to constrain
the supply of nursing psrsonnel, sharply alter aggregate demand levels, change demand in
one or another health care sector, and affect the supply/demand valance. The following are
only a few examples of these potentially important influences:

. Current efforts emphasizing articulation programs between levels of nursing
education could expand and help to increase the supply of licensed vocational
nurses (LVNs), associate degree nurses (ADNS), and bachelor of science nurses
(BSNs). Alternatively, these efforts could contract, reducing the supply of nursing
personnel by limiting mobility from one occupational level to another.

. Available places for nursing students in educational institutions might not keep up
with industry demand for new graduates. This would also create a new shortage of
nurses.

. The BSN could become the entry-level credential for professional nursing practice.

In some states like California, where two-thirds of new RNs are prepared at the
associate degree level, this could create a new nursing shortage by limiting nursing
enrollments for populations that traditionally begin higher education in two-year
institutions. This could have a particularly large impact on California’s rapidly
growing immigrant and minority groups.

. Health care cost containment could produce renewed controls on nurses’ salaries as
a way of generating further cost savings. Those centrols could create a return to
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nursing shortages by recreating an imbalance between nursing salaries and those in
the larger labor market.

. New categories of nursing support personnel such as the AMA'’s registered care
technicians could emerge and become widely accepted. In the short run this would
likely reduce demand for existing nursing support personnel and, to some extent,
also reduce that for RNs. However, the longer-term effects are less clear. If
attrition rates in these low-level support positions were high—as some analysts
predict they might be (Felton, 1989)—this staffing strategy might be short-lived,
with hospitals rejecting the large cost of training a high-turnover population.#

Sectorial Imbalances Could Complicate the Supply Picture

One particularly likely scenario for nursing is that generally supply and demand will
achieve a relatively good balance, but significant sectorial imbalances will occur. Under
this scenario, current personnel shortages would disappear as compensation for nurses rose
along with that of the general labor market, generating an increase in the available nursing
work force. However, despite such aggregate balance, nursing could still face localized
shortages, based on the proximity of nursing schools and programs for nursing support
personnel, variations in cost of living, and the local mix of health care employers.

This scenario would mostly parallel the current situation in medicine where some
metropolitan areas and some specialties are heavily oversubscribed, whereas acute
shortages exist in rural areas and in specialties like obstetrics/gynecology. In nursing,
acute care hospitals might maintain an adequate nurse work force by offering higher wages;
HMOs could also rernuain successful RN recruiters by offering less stressful working
conditions; and new nonpatient care ic*~ could attract some nurses. However, the long-
term care and home health sectors cc-  sperience severe shortages because of their lower
pay scales and much higher-than-average growth in demand. In addition, geographic areas
with relatively lower costs of living or those that offer adequate opportunities for nursing
education could enjoy generally good supply, while higher cost areas or those without
nursing programs could experience serious shortages.

4Two participants in this study indicated that a lack of upward mobility opportunities for certified nursing
assistants was a major cause of high turnover in that field. They argued that CNAs moved from employer
to employer as a major way to achieve salary growth because they have few alternatives. If new categories
of "nurse extenders" face the same limitations on career mobility, they might behave similarly in the labor
market.
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Long-Term Solutions to the Nursing Shortage:
The Role of Education Policy and Educational Programs

Although some disagreement exists on how great future demand will be, few
analysts would deny that the supply of nurses and nursing support personnel needed to fill
a variety of job classifications must grow in coming years. For the available nursing work
force to meet and remain in balance with increased demand, it is critical that there be an
adequate supply of newly trained nurses and that those who leave the profession do not
exceed the supply of new graduates. Education policies at the federal and state levels can
play important roles in ensuring this continuing supply by influencing enrollments and
retention in nursing occupations. In addition, at the program-planning level, there are
several strategies that educational institutions can implement to support continued supply
growth. The following sections present recommendations related to cducation policy and
programming that stemmed from the findings in this research and other recent studies of the
nursing shortage in California.s

Federal and State Education Policy

Many of the factors that will influence demand for nursing services in the future
either cannot be controlled—such as the aging of the population—or will largely be
determined by federal health care policy, legislation, and the staffing decisions of health
care providers. In contrast, the supply of personnel to all types of nursing occupations is
directly related to education policy and program decisions about funding for nursing
education, financial aid for nursing students, access to affordable nursing programs by
students seeking enrollment, and opportunities for nurses to advance in their careers.
Several of these education policy issues were addressed directly in the interviews,
discussions, and surveys conducted for this study. When combined with the
recommendations of other research on the nursing shortage, these findings providc
evidence of the important role that policy change might play in ensuring an adequate future
nursing supply. While the illustrations below refer primarily to California, and especially
to the San Francisco Bay Area, in general these policy issues also apply to nursing
prograris nationwide, as well as to programs in other health care occupations.

5 A detailed presentation of analyses and recommendations concerning mechanisms for reducing the shortage
of nurses is provided in the RN Special Advisory Committee Report to the California Legislature (1990a).
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Increased Funding to Expand Enrollments

Both statistical data from recent research and interviews completed for this study
suggest that at the present time California nursing programs do not have enough spaces to
meet current demand, and future growth is likely to exacerbate this situation. Especially in
the public sector, Califoria registered nursing programs are completely subscribed. For
instance, in 1989, twenty percent of applicants who were fully qualified could not be
accommodated because of lack of space, and more than sixty percent of the two-hundred-
thirty-two unfilled spaces were in private colleges (RN Special Advisory Committee,
19904a, p. 35). Further, many of the potential entollees do not have the financial resources
to attend these private institutions.

Several community college educators participating in this study indicated that they
have long waiting lists for spaces in registered nursing programs and that students unable
to enroll in them frequently enter licensed vocational nursing programs, with the hope that
they can later transfer into RN programs. Programs for licensed vocational nurses and
nursing assistants face a similar surplus of qualified applicants. As one study participant
said, “high LVN enrollments reflect the fact that the labor market has never looked better,”
and some educators indicated that as many as three applicants apply for each place in an
LVN program.

In 1989, the Office of Statewide Health Planning and Development, Division of
Health Projects and Analysis (1989, p. 26) recommended adding new nursing programs
and enlarging existing ones to meet unfilled educational needs. The following year the RN
Special Advisory Committee Report to the California Legislature offered the same
recommendation (1990a, p. 33). However, for this expansion to occur within the
community colleges, which produce more than two-thirds of California’s RNSs, existing
enrollment caps must be lifted. The projected future demand for nurses in California
provides strong justification for suspending these enrollment restrictions.

Yet, from the perspective of individual educational institutions, lifting enrollment
caps is only a partial solution to the problem and, in the long run, probably will not
generate sufficient enrollment increases to meet growing demand. Nursing programs are
expensive to operate and cannot be funded adequately from normal average daily attendance
(ADA) revenue. At the seconda.;, community college, and baccalaureate levels, nursing
and nursing support programs often lose money because of the low student/teacher ratios
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demanded by accrediting bodies and the hospitals and other facilities that provide clinical
placements. Study participants responsible for registered and licensed vocational nursing
programs in community colleges and various nursing support programs in a regional adult
program indicated that nursing programs cost approximately twice as much as other
programs in their institutions. Although some prograru administrators can offset these
deficits with revenue generated by other health occupation programs, there is a limit on the
extent to which this is economically feasible.

New Nursing Programs to Accommodate Future Demand

In addition, because the capacity of on-campus facilities and access to local clinical
placements are limited, expanded enrollments in existing programs probably will be
insufficient to meet personnel requirements over time. Nationwide, the U.S. Bureau of
Labor Statistics ranks nursing as the third fastest growing occupation, with six-hundred
thousand new positions available between 1988 and 2000 (Office of Statewide Health
Planning and Development, 1989, p. 3). In the Bay Area alone, the California
Employment Development Department projects a twenty-nine percent increase in the
employment of registered nurses between 1987 and 1995, translating into more than ten-
thousand additional jobs (Bay Area Council, 1990, p. 8). Even if temporary economic
conditions reduce this growth somewhat, long-term needs will only be met by long-term
planning for adequate enrollment capacities.

Thus, a number of new programs must be established in some of the twenty-two
California community colleges that will be built throughout the state within the next fifteen
years to accommodate an expected 552,000 new students and an increase of nearly twenty
percent in the state’s population (Greene, 1989). However, the heaviest financial burden
associated with implementing new nursing programs are Start-up costs that require
significant investment funds. Based on previous experience, community college
administrators argue that it will be difficult to meet these financial requirements through
traditional average daily attendance (ADA) funding. Additional financial support for
nursing programs from federal and/or state sources, or from education/industry
partnerships, will be necessary to generate the increased enrollments required by growing
demand.6

6 Federal funds currently do not support nursing education. The California Special Advisory Committee
Report on the Nursing Shortage pointed out that federal funding for basic nursing education was terminated
in 1983, and nursing enrollments plummeted thereafter.
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Increased Financial Aid

Support for nursing students in the form of loans and grants will also be important
because enrollments appear to be directly linked with the availability of financial aid. At the
same time that federal subsidies for nursing programs ended in 1983, restrictions were
imposed on general student loan programs. This contraction of student aid was viewed by
several study participants as an additional factor contributing to declining enrollments.
With continuing restrictions on financial aid and the fact that enrollments depend on its
availability, the present level of financial aid for nursing students will not be sufficient to
support major enrollment growth. Students planning to enroll in a registered nursing
program at a California community college especially need expanded financial aid options
because state nursing scholarships offered by the Office of Statewide Health Planning and
Development are currently restricted to individuals pursuing baccalaureate degrees.

Expansion of grants and loans to nursing students will be particularly critical in
California and in other states where substantial proportions of nursing students come from
lower and lower-middle income groups.” In California these income groups include many
minorities and immigrants who need both financial aid and work opportunities that will
allow them to pursue an education while maintaining their family income. Increased
financial support will be especially important if fees for community college and state
university programs are raised in the future.

Programs to Increase the Availability of Nursing Facuity

Finally, establishing new nursing programs and increasing enrollments in existing
ones can only be accomplished if there are sufficient numbers of nurses with master’s
d=grees who are available and willing to fill faculty openings. To date, the availability of
potential faculty has not been adequate. In fact, only six percent of nurses nationwide and
in California hold graduate degrees (RN Special Advisory Committee, 1990b, p. 29). his
shortage of nurses with master’s degrees who are available for faculty positions has
resulted, in part, from the limited availability of graduate-level education opportunities.

7 About two-thirds of nurses come from families with annual incomes under $40,000 (Green, 1987).
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Although six schools in Northern California have master’s programs in nursing,8
they do not contribute sufficient numbers of master’s-degreed nurses to the actual pool of
nursing instructors. Because of the scarcity of nurses qualified for faculty positions and
the higher salaries that industry frequently offers these nurses, it was not surprising that
several administrators of nursing programs involved in this study faced serious faculty
recruitment difficulties.

One implication of this finding is that graduate nursing programs and graduate
nursing students will also need additional financial support to increase the future production
of qualified nursing faculty members. Even if this pool is expanded, salary issues also
must be addressed. To compete successfully with hospitals and other nonacademic
settings, colleges must offer competitive faculty salaries. Consequently, findings from this
study support the RN Special Advisory Committee’s (1990b, p. 29) recommendation to
develop strategies that will raise instructional salaries and, thereby, ensure the availability
and interest of qualified nursing faculty.

Regional Planning to Ensure the Availability of Nursing Programs

The Special Advisory Committee Report on the Nursing Shortage (1990) identified
increased access to nursing programs as critical to retention in the nursing field. In making
this recommendation, the report emphasized the importance of providing continuing
education for individuals who want to upgrade their education and positions to ensure
nurse retention. Findings from this study not only support this recommendation, but also
identify the labor supply implications for both students and employers of this need for
greater access.

Interviews with nursing administrators throughout the Bay Area and results of the
study’s nursing focus group both strongly indicated that, in this geographic area, labor
markets for nurses are actually “micromarkets.” Specifically, because of the high cost of
housing, child care responsibilities, single parenthood, or dual career situations, nurses
frequently seek positions in the immediate geographic areas where they live and have
completed school. Consequently, hospitals that are only fiftr 2n or twenty miles apart can
face dramatically different recruitment environments, depending on whether RN, LVN, or

8 These master’s programs are at the University of California at San Francisco; the California State
Universities at Hayward, San Jose, San Francisco, and Sonoma; and the University of San Francisco, a
private institution.
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CNA educational programs are located nearby. Some nurse administrators with whom we
talked indicated repeatedly that while their hospital no longer even recruits unavailable
LVNs or CNAs or that they face severe problems recruiting RN, hospitals just a few miles
away are more successful in recruiting because of their proximity to educational programs.

The broader implication of these micromarkets should be underscored for its impact
on future nursing recruitment in the Bay Area. Data from both public and private sources
(Bay Area Economic Forum, 1989) indicate that commute difficulties in the Bay Area
region will worsen in the coming decade and that cost of living indices will rise. These
trends may further reinforce nurses’ desire not to commute or relocate and will exacerbate
recruitment difficulties for health care providers that do not have accese to graduates of
nearby educational institutions.

Finally, even in locations where local nursing programs exist, many of them do not
offer scheduling that meets the needs of working health care professionals. Several study
participants indicated that they had employees who were very interested in continuing their
nursing educations, but that lack of part-time programs-—especially for upgrading from
associate degree to baccalaureate degree nursing—discouraged this upward mobility. Our
findings also indicated that a local private baccalaureate nursing program offering night and
weekend instruction consistently has high enrollments even though it is relatively
expensive. Clearly, flexible scheduling and part-time instruction are another aspect of
access to nursing education that can have significant implications for the retention of
nursing personnel who seek career advancement.

Our findings on the importance of the accessibility of nursing programs suggest that
regionwide planning for program placement and developing new part-time and weekend
programs might significantly affect the availability of nursing personnel. In particular,
these coordinated efforts could diminish differences in the availability of nurses across
geographic locations and possibly across health care se~tors.

Educational Programs to Enhance Upward Mobility
The previous discussion highlighted the need for increased access to educational
opportunities in nursing to ensure an adequate future personnel supply. It is important to
note that both in-house and external nursing education are key to accomplish this objective.
In several studies, nurses clearly indicated the importance of inservice training programs as
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a determinant of satisfaction with their jobs (Huey & Hartley, 1988, p. 183), and many of
them have also emphasized the importance of sirong hospital education and training
departments in performing their jobs (CAHHS, 1988, p. 15). In addition, there is
evidence of high demand for external continuing education opportunities. Large numbers
of nurses and nursing support personnel advance in their careers through enrollment in
educational institutions that offer certification programs and courses leading to higher
degrees.

Particularly relevant to this study was the finding in other research that the
availability and affordability of outside educational opportunities are significant both for
ensuring adequate numbers of new entrants to all levels of the nursing occupations and for
encouraging retention among employed nursing personnel. The following observations
from recent research on the nursing crisis and from this study underscore the importance of
this issue:

. Twenty-five percent of nearly one-thousand California nurses surveyed in 1988
indicated that career advancement and education were reasons they had previously
changed jobs; this reason ranked a very close second to relocation of family unit or
reducing commute distance from home to work (CAHHS, 1988, p. 17).

. Two secondary and adult education specialists participating in this study indicated
that the lack of upward mobility opportunity for certified nursing assistants was a
major cause of high turnover in that field. They argued that especially when
individuals could not manage the cost of additional education, many CNAs moved
from employer to employer to increase their salaries. The costs of this pattern to the
health care industry are obvious.

. Almost all of the nursing administrators responding to our hospital survey indicated
that nursing personnel at all levels frequently return to school to obtain additional
degrees (although one respondent strongly disagreed with this view). In addition,
they uniformly responded that their hospitals encourage employees to obtain higher
degrees. Clearly, institutional support exists for these activities, and there are many
role models of nurses and other health care employees who successfully achieve
mobility through additional education.
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. One home health agency administrator indicated that certified nursing assistants and
home health aides generally did not initially select these fields with the expectation
of later working toward licensed vocational or registered nursing degrees.
However, once they realized the advancement and earning advantages of continued
schooling, many who could afford to do so later articulated into degree programs.

. A New York City program providing stipends to lower-level health care workers
found that their first choice of a career that would lead to advancement was nursing
(Friedman, 1990, p. 2978). In addition, several educators participating in this
study indicated that previous work experience in health care is one of the best
predictors of success in nursing programs. These two observations suggest that
assisting individuals already cmployed in health care to continue their education will
help them capitalize on their knowledge and experience and may increase the
number of successful nursing graduates.

Articulated programs that offer credit for previous related education serve as one of
the most effective ways of creating educational support for upward mobility, and many
such programs have been developed nationwide and throughout California. Some of these
programs have resulted from collaborative efforts among educational institutions that train
various levels of nursing personnel, while others evolved from partnerships between
educational institutions and health care providers. Figure 3 illustrates the linkages among
educational institutions to coordinate planning for articulated nursing education programs
and the career path that is supported through these programs.

The following discussion highlights some of the major elements of articulated
nursing programs that have led to their success and emphasizes some of the challenges that
still need to be addressed.

Elements of Successful Programs

Throughout California the types of cross-institutivnal arangements that have
contributed to successfully articulated nursing programs have been diverse. However,
several elements have characterized the best of these efforts.

. Planning involved the full participation c£ administrators and faculty from all levels
of educational institutions.
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. Faculty from all educational sectors worked together to develop and revise
curricula.

. Credit was offered to students for all compete.. :ies achieved, and associate degree
nurses were given credit for previous undergraduate work.

. Upper- and lower-division barriers were eliminated at some of the California State
Universities.
. A consistent numbering system was developed and used for all nursing courses

offered at both community colleges and in baccalaureate programs.

Challenges to Overcome

Although California has experienced considerable success in developing articulated
programs, challenges remain. Most important among these is the need for more consistent
standards across programs in order to establish statewide programs for articulation. For
example, community college LVN programs now vary a great deal in their required
courses, program duration, curriculum content, and outcome skills. These differences
apparently have relatively little impact on variation in job performance because surveys of
health care providers that hire LVNs show a high level of satisfaction with their job
performance throughout the state (Zylinski & McMahon, 1990). Nevertheless, to establish
articulation policies and to ensure high levels of success among LVN students articulating
into RN programs, it is important that a common set of outcome standards be established
for all community college LVN programs.

A similar situation exists in terms of programs for CNAs offered through the
California State Department of Educati.-.:. These programs do have consistent minimum
standards. However, actual competencies achieved by students are highly variable across
different programs and can have an important impact on stu-'=nts’ success rates in
articulated licensed vocation or registered nursing programs.

A second challenge centers on the need for additional funding to support articulated
baccalaureate nursing programs. Specifically, the first two years of nursing education are
much less expensive for institutions to provide and are used to subsidize the more
expensive second two years. This is because of the higher cost of clinical training in
upper-division courses that require low student/teacher ratios. As a result, some state
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Figure 3
Coordinated Planning for Articulated Nursing Education Programs
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universities have been reluctant to expand their upper-division enrollments without a
commensurate increase in the number of lower-division nursing students.

The Debate over Requiring Baccalaureate Degrees for Entry into
Nursing Practice

A study focusing on education policy and how it relates to the future supply of
nurses would not be complete without a discussion of the debate on requiring baccalaureate
degrees for entry into nursing practice. This section addresses that question by presenting
study findings based on interviews, focus groups, and survey responses with nursing
administrators and educators and linking them to observations from previous research.

Recommendations that a B.S. degree be required for entry-level nursing practice
have been made for many years, although significant differences of opinion have been
voiced on this issue throughout the nursing profession. The California Society for Nursing
Service Administrators, for example, has recommended that a gradual transition be made
toward requiring baccalaureate degrees (CAHHS, 1988, Appendix D). In contrast, the
Organization of Nurse Executives (ONE) supports articulzicd nursing programs as being
the most effective method of increasing both the supply of registered nurses and their
opportunities for additional skills de velopment. Findings from this study support this latter
view because of the negative impact that a baccalaureate degree requireinent would have on
the supply of California RNs and because of the generally positive evaluations we gathered
of the job performance among associate degree nurses.

In California, about two-thirds of registered nurses are now completing their
education in associate degree nursing (ADN) programs (RN Special Advisory Committee,
1990b). Objective indicators suggest that at least among cntry-level nurses, ADNs are as
equally well qualified as their BSN colleagues. In fact, throughout the state and
nationwide, diploma and associate degree nurses achieve equivalent or higher pass rates on
licensing examinations than do baccalaureate-trained nurses (Friedman, 1990, p. 2981;
National Council on Licensure Examination for Registered Nurses, 1990). Some nursing
educators account for these lower pass rates by arguing that BSNs are not trained with the
illness modei that is reflecied in the licensing examination, and they further argue that
BSNs provide better patient care. However, this contradicts the statements of some
analysts that employers have expressed growing dissatisfaction with baccalaureate nursing
graduates (Friedman, 1990, p. 2981).
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This study rev.aled sharp differences of opinion on this issue. On the one hand,
some of the respondents restated Friedman’s view, indicating that newly graduated BSNs
do not have the necessarv clinical experience when they first begin practice, whereas ADNs
frequently do. Those administrators gave higher marks to the ADNs at the entry level. In
contrast. one nursing administrator with over a dozen years of administrative experience
felt that well-trained LVNs are nearly equivalent in their technical skills to ADNs, but that
BSNs demonstrate clear superiority in leadership and decision-making skills. Moreover,
she was nct particularly satisfied with the training received by ADNS.

Despite these few divergent views, the majority of respondents who were
interviewed for this study or completed the surveys felt that nurses with associate and
baccalaureate degrees were about equivalent in their entry-level skills and abilities.
However, most narsing administrators also agreed that BSNs later outperformed ADNs
when nurses were called upon to exercise leadership and independent judgment. Yet, there
was an important qualifier to this last statement. Several respondents indicated that it was
actually very difficult to compare BSNs and ADNs later in their careers because so many
ADNs who aspire to leadership, supervisory, or specialty positions returned to school for
their baccalaureate degrees.

These observations by nursing administrators suggest that education policy directed
at creating an adequate supply of nurses must achieve two goals: (1) provide appropriate
training for entry-level positions and {2) ensure the availability of opportunities for higher-
level skills development and career advancement. These two are rlosely related objectives,
but they lead to different and complementary strategies.

Muitiple Entry Points to éhe Nursing Career Ladder

These analyses strongly suggest that maintaining current multiple-entry points for
registered nurses through both associate and baccalaureate programs will be necessary to
prepare sufficient numbers of entry-levei nurses in the future. This view of the multiple-
entry career should be a broad one that also includes entry through nursing support
occupations and articulated educational programs that include all levels of nursing
occupations.

The following demographic projcctions for California and the demographic history
of the nursing population provide the rationale for this statement.
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. Currently, the most rapidly growing population groups in the state are minorities
and immigrants, and that will continue tu be so in later years.

. Nursing has traditionally draw:: siudents from lower and lower-middle
socioeconomic groups; the field will likely continue to do so; and these groups will
be disproportionately composed of minority and immigrant groups in the future.

. Members of these socioeconomic groups disproportionately begin their
postsecondary educations ia adult education programs or in the community college
system where they have more financial and geographic access to educational
opportunities.

. Because of their costs, entrance requirements, and cultural factors that limit
students’ aspirations for four-year degrees, baccalaureate nursing programs tend
not to attract members of lower-income groups.

Taken together, these trends suggest a clear need to ensure that large numbers of
students have access to nursing programs throughout several levels of the educational
system. They also highlight the .aportance of educational programs in nursing supoort
occupations as a way of developing pools of motivated and experienced potential nursing
school applicants.

Expanded Opportunities for Articulated Education

Expanding articulated education programs will support the nursing profession’s
need to deveiop more complex skills, while also encouraging individual nurses’ efforts to
advance their careers.

. This study and others have indicated that upward career mobility is very important
to nursing support personnel, who have already demonstrated that they participate
in articulated education programs when these opportunities are available and
affordable.

. Nursing administrators indicated that many associate degree nurses gain the higher-
level skills necessary for performing their jobs by returning to school for
baccalaureate degrees. Consequently, the needs of health care providers for
supervisory and specialty personnel can be supported with articulated education
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programs that encourage upward mobility through obtaining B.S. and M.S.
degrees in nursing.

Improved Nursing Productivity through Leadership and Communication
Skills Education

Experts participating in this study gave zenerally high marks to the technical
training received by new graduates from programs at all levels of the nursing profession.
Especially among baccalaureate and associate degree RNs, but also among LVNs,
knowledge of basic sciences among entry-level personnel received the highest evaluations.
Knowledge of nursing theory and of nursing assessment ranked second and third. These
areas were generally positively evaluated, although some open-ended responses suggested
that new RNs often were lacking in assessment skills.

In contrast, study participants had very mixed opinions about the nontechnical skills
of entry-level employees. Leadership skills received the most negative assessments, with
nine of the eleven respondents from surveyed hospitals indicating that baccalaureate and
associate degree nurses and licensed vocational nurses did not have adequate entry-level
leadership skills. About one-half of these respondents also indicated that RNs and/or
LVNs lacked ccmmunications skills.

In addition, many administrators who were interviewed and respondents who
answered onen-ended questions indicat=d that entry-level employees lacked organization,
time-mana ement, and priority-setting skills. While the inadequacy of these skills was
mentioned throughout all levels of the nursing occupations, it was mentioned most
frequently for nursing assistants. These findings about skills deficiencies are especially
significant in 'ight of other findings from this study and from related research indicating
that across all nursing job categories, communication and organizational/time-management
skills were “one of the three most important skills for entry-level employees.”®

The Need for Communication and Leadership Skills
As a result of coatinuing efforts to control rising health care costs and the demands
of highly specialized nursing care for acutely ill patients, developing communication and

9 For RNs, assessment was very frequently indicated as an important entry-level skill, and on several
surveys, assessment also was mentioned as important for LVNs,



leadership skills may become even more important in the future. Recent trends and
projections suggest that at least in the short-run, growing numbers of hospitals will be
organizing patient care around a team nursing model. For this approach to work
effectively, all team members must have excellent communication skills and understand the
principles of teamwork and leadersiip.

The importance of these skills has been recognized in other studies and is clearly
supported by this research. For example, Napa Valley College’s Comparative Study of
Vocational Nursing Curriculum and Employer Requirements (Zylinski & McMahon, 1990,
p. 9) identified the curricular modifications that were most desired by 118 agencies
employing LVNs throughout California. These agencies indicated that the most important
skill area requiring further development was in tcam leading, leadership, and organizational
skills. As a resuit of this finding, the Napa Valley College report recommended
strengthening leadershiy, or managed care components ot LVN programs.

There are strong arguments that support a similar recommendation for curriculum
review in registered nursing programs. For example, a 1986 study by the California
Association of Hospitals and Health Systems (White & Arstein-Kerslake, 1986) indicated
that lack of participation in decision-making was a significant problem in recruiting RNss.
Their 1988 report stated that many hospitals responded to this probiem by establishing
forms of participatory management. Yet for nurses to participate effectively in decision-
making processes, they must have well-developed communication and leadership skills,
which many nursing administrators in this study indicated are lacking.

Finally, the RN Special Advisory Committee Report on the Nursing Shortage
(1990a) offered several strategies for increasing the supply uf nurses that focus on more
and better communication between nurses and other health care professionals. Specifically,
the Committee recommended implementing the following strategies for the retention and
career development of experienced nurses:

. Employers of nurses should develop and implement methods,
structures,and networks to enhance nurse/physician communication.

. Employers of nurses should promote clinical involvement in
decision-making by maximizing c. mmunication and cooperation
between clinical nurses, nurse managers, administrators, and
physicians.
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To effectively implement these strategies, all health care personnel involved in these
efforts will need to demonstrate well-developed communication skills and strong leadership
abilities.

MEDICAL IMAGING OCCUPATIONS
Introduction

This section presents findings on the changing skill requirements in six medical
imaging occupations. It begins with an overview of the changing work environments and
job responsibilitics that have recently emerged in the imaging fields. The second unit
describes current requirements in the areas of education, licensing, and certification. The
third unit describes and analyzes the data that were collected from surveys, interviews, and
focus groups. It also identifies important skills needed to enter each of the medical imaging
professions; the skills that have hecome more important in recent years; and the skills that
are necessary to advance in these fields. The final unit of this section addresses issues of
supply and demand in the labor market, including the ability of existing educational
institutions to meet present and future demand for imaging professionals in the Bay Area.

Occupational Overview

The medical imaging field encompasses a range of occupations that primarily use
noninvasiv. techniques to produce internal images of the body and to treat disease (Bureau
of Labor Statistics, 1988, p.'175). Imaging professionals operate in a variety of settings,
including hospitals, free-standing clinics, HMOs, and outpatient clinics, where they
provide medical services to patients with virtually all kinds of internal disorders. All of
these occupations emerged from x-ray technology and evolved from using radiation to
create a simple internal body image to methods as varied as radionuclides, sound waves,
and magnetic fields to “see” internal organs, bones, and tissues.

Imaging occupations range from EKG technicians, who are generally restricted to
~erforming tests that monitor the heart's electrical action, to MRI technologists, who use
magnetic resonance to create images of almost all parts of the body. Other imaging
professions include diagnostic radiologic technologists, radiation therapy technologists,
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nuclear medicine technologists, ultrasound technologists, audiometrists, technologists,
cardiopulmonary technologists, cardiovascular technologists, and electroencephalographic
(EEG) technologists (Bureau of Labor Statistics, 1988, p. 178; Employment and Training
Administration, 1977, p. 62).

From these occupations we selected six to be included in this study: EKG
technician, nuclear medicine technologist, MRI technologist, ultrasound technologist,
diagnostic radiclogic technologist, and radiation therapy technologist. Because creating an
image of the same body part can be accomplished by using various technologies, the duties
of these professions often overlap. For example, a person with a suspected tumor might
have an x-ray taken by a diagnostic radiologist or ingest a radionuclide administered bya
nuclear :nedicine technologist. Similarly, either ultrasound or magnetic resonance could be
used to produce images of a moving heart, and either or both of these diagnostic methods
could be used on the same patient.

All six medical imaging occupaiions meet the two selection criteria developed for
this study: There are existing and projected personnel shortages in all six fields, and there
have been and will continue to be major changes in the occupational skills that present and
future professionals need. In addition, we selected these occupations because a substantial
number of people have worked in more than one of these imaging occupations throughout
their professional careers.

Changing Job Responsibilities

Like so many occupations in the health care field, virtually all of the medical
imaging occupations have experienced some degree of change in job responsibilities over
the past five to ten years. In some fields such as MRI, new technologies led to new jobs
th~t had never existed befor:. In other cases, like diagnostic radiologic technology and
ultrasound, new job ¢ st.onsibilities related to clinic and business management emerged as
federal medical reimun-sement formulas fostered the growth of free-standing imaging
facilities that opcrated ..;dependent of hospitals. In many imaging occupations, shortages
of skilled staff and cost control efforts mandated increased productivity based on broader
techuical knowledge and higher skill levels. This section provides an overview of the most
important shifts in job rcsponsibilities that have occurred in the medical imaging field.
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EK Technivians |

The entry-level responsibilities of EKG technicians have not changed dramatically
over the past fifteen years. Their basic responsibilities continue to be attaching electrodes
to a patient’s body and recording the heart’s electrical action; preparing the EKG readout
for the cardiologist or other physician to review; and performing various support duties
such as typing and basic equipment maintenance (Bureau of Labor Statistics, 1988, p.

165).

However, many technicians are now expected to perform a greater range of tasks
that go beyond knowing how to administer a resting EKG test and include the use of
computerized technology. For example, many emrloyers expect technicians to be able to
perform tasks such as Holter monitoring, which involves attaching an ambulatory device
that monitors the patient twenty-four hours a day, and stress testing, which requires
recording the EKG while the patient exercises (Bureau of Labor Statistics, 1988, p. 166).
In more advanced settings, the ability to perform echocardiography, a procedure in which
the technician monitors a patient’s heart using ultrasound technology, is also important.

As EKG technology has become more computerized and sophisticated over the past
fifteen years, the role of the entry-level EKG technician has become simpler due to the
computerization of major tasks that were previously performed by hand. For example, an
EKG test that used to take fifteen minutes can now be completed in five minutes because
increased computerization has eliminated the need for the technician to mount three separate
backboar.. for the physician to read. Computerization has also eliminated much of the
clerical work once required of EKG technicians to document test results.

Nuclear Medicine Technologists

Like EKG technicians, the fundamental job responsibilities of nuclear medicine
technologists have not changed dramatically in recent years. However, increasing
government regulation and technological advancements have altered the profeszion by
increasing both the general knowledge and technical skills necessary to perform the job.
Today the occupation operates under the same essential principles as it did when
radionuclides were discovered after World War II, with technologists continuing to
administer radionuclides to patients, take images of the radiation inside the body, perfo:m
clinical lab studies, and perform a limited amount of therapy to treat such ilinesses as
thyroid disease and hemostatic cancer (Bureau of Labor Statistics, 1988, p. i73).
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However, computer enhancement within the past fifteen years has played a major
role in improving image quality and increasing the knowledge available to the technologist.
One nuclear medicine technologist interviewed for this study said that ten years ago images
were crude compared with present ones because today's computers can enhance images
through digital acquisition techniques. The interviewee also said that because of these
capabilities, technologists now use computers extensively. As a result, technologists need
more advanced skills in software management aud greater knowledge of mathematics to
understand and apply complex inforimation.

At the same time, government regulation of nuclear medicine has continued to
grow, increasing the knowledge that technologists musi have of regulatory areas and
radioactive materials management. States have also increased their regulation of nuclear
medicine technologists. For example, California began licensing nuclear medicine
technologists in 1989, and now requires that they pass a licensing exam and complete more
extensive paperwork documenting radiation use and disposal to satisfy federal and state
regulatory requirements. One technologist who participated in this study indicated that
radiation compliance standards probably quadrupled between 1985 and 1990, and that the
amount of documentation now required is “extraordinary.”

Another major change in the field is that there has been some reduction in the
diagnostic use of nuclear medicine as new imaging technologies have emerged. While the
total workload of a typical nuclear medicine technologist probably has not decreased over
the past ten years, nuclear medicine has not grown as rapidly as other imaginy technologies
such as ultrasound or magnetic resonance imaging, since many imaging procedures that
formerly involved nuclear medicine are now performed using nonradioactive technijues.
For instance, nuclear medicine technologists are performing fewer brain scans than
previously because of the increasing efficacy of CT and MRI.

Nuclear medicine will continue to be a highly useful diagnostic specialty, but only
in limited scanning procedures where nonradioactive imaging techniques are less effective
or cost-efficient such as in bone and heart scans. However, diagnostics is only one
application of nuclear medicine technology. Results of current and future research could
produce significant changes in the job responsibilities of nuclear medicine technologists by
expanding the therapeutic uses of this technology.
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Diagnostic Radiologic Technologists

For radiologic iechnologists, a gradual shift has taken place toward expanded job
responsibilities and increased diagnostic latitude. Radiologic technologists (also known as
x-ray technicians) have been practicing longer than any of the other imaging professionals
included in this study, and x-ray is in many respects the technologic forerunner of
ultrasound, magnetic resonance imaging, and nuclear medicine. The original practice of
positioning a patient under an x-ray machine, shooting a beam of radiation through the
body, and recording the image produced by this radiation forms the foundation of the x-ray
technologist’s job. However, computerization and the advent of nonradioactive imaging
procedures have changed the nature of radiography by making it more complex, while at
the same time limiting its possible applications, as newer technologies begin to take over
imaging functions once performed exclusively with x-ray.

In recent years computerization has changed the nature of the occupation, as it has
in all imaging occupations, by improving the clarity of images. Technologists are now able
to produce images of soft tissues and organs that until recently could only be examined
through 1nvasive procedures (Bureau of Labor Statistics, 1988, p. 175). Because of these
advances, computer skills and a broader knowledge of human anatomy have become more
important,

At the same time, the general improvement in medical technology has limited the
applicability of x-ray technology. While computers expanded the capabilities of x-ray
technology, the invention of CT, MRI, and ultrasound limited its practical scope because
with these new technologies imaging procedures could be performed more effectively
and/or more safely. With the invention and subsequent improvement of these imaging
technologies, x-ray technicians are not as likely to perform procedures such as bone scans,
brain scans, or prenatal studies.

Radiation Therapy Technologists

Radiation therapy technologists have also experienced a progressive improvement
in their technology, leading to a gradual increase in both the cognitive abilities and general
knowledge necessary to perform their jobs. Based on the findings from this study, the two
skills areas that changed the most in this field were the increased level of computer
knowledge required and the ability to delegate less techniral tasks to other health care
workers and oversee their aciivities.
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Radiation therapy is an offshoot of diagnostic radiology. Although the basic
technology is similar to that of diagnostic radiology, the purpose of radiation therapy is to
treat cancers within the body that have already been detected. The radiation therapist
administers radiation treatments to patients using a plan designed by a dosimetrist and also
treats the same patients on a weekly basis (Bureau of Labor Statistics, 1988, p. 176). The
therapist’s job usually involves positioning the patient correctly, administering radiation
treatments, and ensuring that the radiation does not hit an unintended part of the body. As
a result of the new computer technologies, the precision with which radiation treatments
can be administered has changed. Therefore, iherapists must have a firm understanding of
computers in order to perform their job effectively.

The importance of new technology was underscored by the comments of one
technologist interviewed for this study who indicated that radiation therapy technologists
must now be computer literate as soon as they begin practicing. Fifteen years ago
computers only played a small part in the therapist’s work; however, today the combination
of computers and more sophisticated machinery makes it necessary for the radiation
therapist to have extensive training in equipment use and computer technology.

In contrast to diagnostic radiologic technology, radiation therapists have not
experienced decreasing applications of their work due to the development of alternative
technologies. Instead, according to one of our respondents, the shortage of trained
radiation therapy technolngists created a growing demand and a situation where medical
personnel from other fields were recruited to work with trained radiation therapists in order
to maintain minimum staffing requirements.

Unlike diagnostic work, radiation therapy is not an area that can be replaced by
other nonradioactive technologies, since cancers cannot be treated with magnetic resonance
imaging or ultrasound. Radiation therapy, although considered to be a small field by
diagnostic radiology standards (with an estimated eighteen thousand diagnostic versus five
hundred therapy technologists in California), will continue to grow as a field separate from
diagnostic radiography.

Ultrasound Technologists
Ultrasound technology has been used in medical diagnosis since the early 1970s,
when hospitals first began buying ultrasound equipment and training people to operate it.
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Initially, training in ultrasound technology, also called sonography, consisted of one- or
two-week in-house hospital courses using equipment considered crude by today’s
standards. One sonographer interviewed for this study said that the old images resembled
weather satellite photo maps consisting of black or white dots on a screen. These images
have now evolved to the point where the dots are displayed in various shades of grey,
presenting the technologist with much more extensive and useful information.
Consequently, the sonographer must now be able to interpret images that were noi even
observahle with the equipment available fifteen years ago. This, in turn, has increased the
uses of ultrasound technology and the technologist’s required level of basic knowledge and
interpretive skills in the areas of pathology, anatomy, and physiology.

One of the newest imaging technologies, ultrasound quickly became the modality of
choice for certain diagnostic imaging procedures. This was especially true for
cardiovascular and prenatal studies, where it is desirable to produce a moving image
without using radiation (Bureau of Labor Statistics, 1988, p. 176). The actual duties of the
sonographer involve preparing the patient with a gel or some other type of transmitting
agent, recording the images necessary with a hand-held transducer, making surc that there
is a hard copy film for a physician to review a: the end of the study, and then discussing the
results with the physician as needed (Bureau of Labor Statistics, 1988, p. 62). This
process normally takes between thirty and sixty minutes and is repeated many times in the
course of the sonographer’s day.

Sonographers also have a great deal of latitude when performing their scans, and a
high level of skill is required in interpreting the results. One technolc vist interviewed for
this study said, “The sonographer who performs the study can have the ability to make a
tumor where none exists, or miss a tumor where one exists, and that is very dependent on
their skill level.” Because the technologist uses a hand-held transducer to perform the
study, positioning is important, and poor positioning of the transducer could produce
misleading results. Although ultrasound is a relatively new field, significant improvements
in technology have increased the amount of basic science and technical knowledge a
sonographer must acquire.

Magnetic Resonance Imaging Technologist
MRI technologist is the newest medical imaging occupation included in this study,
having existed commercially for only about five years. The changes described for the other
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professions in this chapter are not analogous to those occurring in MRI because the field is
still in its infancy. For .»:-e:5le, MRI technologists require no certification and are not
subject to state or federal licensing. The profession will probably demand an increase in
knowledge for practitioners, but specific changes in the occupation cannot be predicted
with confidence.

Although somewhat more interpretive, MRI technologists’ basic duties are not
greatly different from those of the other imaging technologists. They include taking a brief
patient history, positioning patients properly, determining the appropriate scan(s) to be
performed, interpreting the information that the scans provide, communicating this
information to the physician, and consulting with the physician as necessary. However,
MRI is also a much more advanced technology than those previously discussed, and it will
continue to be much more powerful diagnostically as its capabilities are better understood.

MRI offers as much or more latitude to technologists than do other modalities, and
therefore demands that they work independently in planning and interpreting the scans.
One technologist said that compared with other imaging methods, MRI technologists can
try an enormous variety of parameters, some of which are clinically useful and others not.
As the capabilities of magnetic resonance are fully explored, MRI has the potential to create
new advances in imaging technology. This improved technology will inevitably lead to a
more complex role for MRI technologists.

The Work Environment in Imaging Occupations

The work and organizational environments in which imaging occupations are
practiced have had various effects on both the technical and nontechnical job duties
performed in these occupations and the skills, knowledge, and abilities required to perform
those duties. Traditionally, nearly all medical imaging professionals practiced in hospital
settings where they interacted frequently with physicians. Although not all imaging
occupations were equally affected by these trends, several factors emerged in recent years
that led to the development of autonomous facilities that provide imaging services to
physicians from one or several hospitals. These included the following:

. The extremely high cost of new technologies, which prohibited some hospitals
from purchasing equipment for their exclusive use and led to shared use of imaging
services offered by independent imaging centers.
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. Federal medical reimbursement restrictions, which encouraged hospitals to contain
costs by using outside services offered through independent providers.

. Technological advances, which fostered the development of mobile imaging units
that are used to serve patients in a wider geographic area.

EKG Technicians

EKG technicians traditionally worked in hospitals, where they provided diagnostic
testing at the request of the physician. Recently, however, there has been a slow but
perceptible movement of these services from hospitals into settings as diverse as
cardiologist’s offices, cardiac rehabilitation centers, HMOs, and clinics (Bureau of Labor
Statistics, 1988, p. 166). For example, according to a study conducted by the Bay Area
Council and the California Employment Development Department (Bay Area Council,
1990), almost seventy-eight percent of Bay Area EKG technicians worked in hospitals in
1987, and it is predicted that this percentage will decrease to seventy-two percent by 1995,

Nuclear Medicine Technologists
Nuclear medicine technologists have traditionally worked in hospitals due to the

size and sophistication of their equipment, as well as strict requirements for handling
radioactive materials mandated in this occupational environment. According to the
Department of Labor Handbook for 1988, about ninety percent of active nuclear medicine
technologists worked in hospitals, with the balance working in medical labs, physician’s
offices, and outpatient clinics (Bureau of Labor Statistics, 1988, p. 171).

A Massachusetts study of imaging professionals produced similar findings and
indicated that ninety percent of the nuclear medicine technologists responding to a survey
worked in hospitals, with the remainder employed in private offices or clinics (American
Healthcare Radiology Administrators [AHRA], 1989, p. 7). However, in some
geographic areas equipment complexity and materials handling regulations have not
hindered many nuclear medicine technologists from moving out of hospitals. A 1990 study
conducted by the Bay Arca Council and the California Employment Development
Department indicated that only sixty-four percent of the nuclear medicine techinologists
working in the Bay Area were employed primarily by hospitals, with this percentage
predicted to fall to about sixty percent by 1995.
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Diagnostic Radislogic Technologists and Radiation Therapy Technologists

The same trend toward growing employment in nonhospital settings ocenrred
within the two categories of radiclogic technologists—diagnostic radiologic technologists
and radiation thesapy technologists. In 1988, the Bureau of Labor Statistics estimated that
seventy-five percent of radiation technologists were working ir hospitals (p. 176), with the
remaining twenty-five percent working in HMOs, clinics, physician's offices, and
diagnostic imaging centers. Similarly, the Bay Area Council found that in the San
Francisco Bay Area only fifty-three percent of all radiolugic technologists were working in
hospitals, and that aumber was predicted to fall to around fifty percent in 1995. A third
estimate based on data from the Summit on Manpower examined diagnostic and therapy
technologists separately. That study found that while ninety percent of therapy
technologists worked in hospitals, only sixiy-three percent of diagnostic technologists did
so (AHRA, 1989, p. 7).

Although these percentages vary widely, possibly reflecting major geographic
differences, all sources agree thai within the next ten years, job growth for diagnostic
radiologic technologists will occur primarily in nonhospital settings such as outpatient
clinics or free-standing imaging centers. This trend reflects several influences, including
increased competition for patients, a shift toward outpatient care, and technological
advances, like remote transmissior of X-rays, that permit procedures to be performed
outside of the hospital setting (Bureau of Lahor Statistics, 1988, p. 177).

Ultrasound Technologists

Ultrasound technologists, like radiologic technologists, also began moving their
practices from hospitals into various independent outpatient settings. However, despite
recent growth, ultrasound remains a numerically small subspecialty within the imaging
field, and consequently, only small numbers of ulirasound technologists practice either in
hospitals or other facilities. Nevertheless, there is litt'e doubt that the same kinds of cost
control factors affecting diagnostic radiologists will also influience where ultrasound
technologists work, and will create larger numbers of independent ultrasound clinics.

There is some evidence that this shift has already started to occur. For example, in
a recently completed Mas.achusetts study of imaging professi.ns, lower percentages of
sonographers were already found to be working in hospitals (58%) than were nuclear



medicine technologists, radiation therapy technologists, and diagnostic radiologic
technologists (90%, 90%, and 63%, respectively) (AHRA, 1989, p. 7).

Magnetic Resonance Imaging Technologists
Because MRI is a new profession, it has not been studied as extensively as the

others discussed in this chapter. However, anecdotal evidence suggests that the MRI field
may be unique because this technology was first developed for commercial use at roughly
the same time that acute care hospitals were beginning to face severe cost constraints in the
early 1980s. With costs averaging between $1 million and $2 million dollars per machine,
MRI technology is an extremely large investment for a hospital to make. Thus, it is not
surprising that the percentages of MRI technologists who worked exclusively in hospitals
did not match those of other imaging professionals during the formative years of their
fields. Moreover, evidence from this and other studies indicates that this trend will
probably continue into the future.

Taken together, data on the medical imaging occupations indicate that to greater or
lesser degrees, all of these occupations experienced important shifts in the location of
practice, with increasing numbers of professionals working in independent facilities staffed
largely by other professionals in their same field. However, another even more recent
phenomenon has been the emergence of facilities that offer a range of different imaging
services, rather than just a single modality.

One exanple of this new type of setting is the $8 million comprehensive cancer
clinic under construction in Berkeley, California, a joint venture between Alta Bates-
Herrick Hospital and Salick Health Care, Inc. (Kling, 1990, p. 5). This center will servs
as a comprehensive cancer center for the San Francisco Bay Area and will include MRi,
CT, and a variety of laboratories. This center may signal the future direction of medical
imaging in which large, comprehensive, free-standing clinics operate either separately from
hospitals or autonomously within them.

Education and Certification Requirements

Although not all of the imaging occupations are currently licensed, both
professionals within these occupations and governmental agencics have pressed for stricter
standards and increased regulation of practice. Respondents participating in this study
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almost uniformly indicated that, at least in Califomia, nearly all rccupations lacking current
licensing requirements probably will require licensure in the next few years. This unit first
addresses education and certification requirements in those medical imaging occupations
where licensing requirements currently exist (i.e., nuclear medicine and diagnostic and
therapeutic radiology. Next, those occupations that do not have licensing requirements
(i.e., EKG technicians, ultrasound technologists, and MRI technologists) are discussed.

Diagnostic and Therapeutic Radiologic Credentialing

Diagnostic radiologic technologists are currently licensed in about one-half of the
states in the country (American Registry of Radiologic Technologists [ARRT], 1990, p. 9).
This is a substantial increase over 1987, when only sixteen states required 1adiologic
technologists to be licensed, and only eleven states required licensure for radiation
therapists (Bureau of Labor Statistics, 1988, p. 177). The trend in radiologic technology is
clearly 1 the direction of greater state supervision, California is one of the states requiring
that all radiologic technologists, diagnostic and therapeutic, possess a current certificate to
practice in the state,

Diagnostic Radiologic Technologists

The ARRT (1990) was founded in 1922 and incorporated in 1936, making it the
oldest professional organization serviug medical imaging technologists (p. 5). The
organization works closely with states like California to establish licensing standards for
diagnostic technologists. Qualifyiag for a license as a Certified Radiologic Technologist is
a two-step process: applicants must first show proof that they have completed an approved
educational program, and then they must pass either a complete state licensing exam or a
portion of the state exam plus earn a certificate of registry from the ARRT. In addition,
technologists using fluoroscopy are required to obtain a separate fluoroscopy livense from
the state.

In order :o apply for a California license, an applicant must have completed either a
program in a California-approved school of radiologic technology or an out-of-state or
foreign program recognized by California. The Joint Review Committee on Education in
Radiologic Technology (a committee within Committee on Allied Health Education and
Accreditation [CAHEAY)) is responsible for reviewing educational programs throughout the
country. The basic requirements set by California (California State Department of Health
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Services, 1985, p. 588.9) specify the following five areas of instruction as necessary for
students to enter the profession:

1. 500 hours of formal classroom instruction;

50 hours of general radiographic laboratory;

2

3. 75 hours of positioning laboratory;

A 25 hours of radiation protection laboratory; and
S

1,850 hours of supervised clinical education.

In California, the diagnostic licensing exam includes two parts. Every applicant
must take Part A on radiation protection, but those applicants who fulfill three qualifications
are exempt from having to take Part B on radiologic technology. These qualifications are
(1) a copy of an ARRT certificate in diagnostic radiology taken not more than five years
before the date of application; (2) proof of employment as a diagnostic radiologic
technologist for at least six months within the past five years; and (3) a raw score of at least
seventy on the ARRT administered exam. If applicants do not mest these three criteria,
then they must take both parts of the exun. (California State Department of Health Services,
1985). California also issues licenses for limited permit x-ray technicians requiring one-
hundred hours of classroom instruction in the specified arca.

In addition, a fluoroscopy permit is necessary for those who position the patient,
position fluoroscopy equipment, or select exposure factors. In order to qualify, an
applicant must complete a minimum of forty-one hours of classroom instruction combined
with fifteen hours of laboratory instruction ai a state-approved school and must pass a state
exam covering the use of fluoroscopy equipment and fluoroscopy radiation protection and
safety (California State Department of Health Services, 1985).

Radiation Therapy Technologists

In 1962, the ARRT (1990) recognized radiation therapy as its own specialty wiulin
radiologic technology and instituted a separate certification exam (p. 5). The state of
California also recognizes the difference between these two disciplines and offers a separate
license as well as separate educational standards for this occupation. The basic education
requirements for radiation therapy technologists are similar to those for diagnostic
technologists, except for specific curriculum requirements including
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1. 455 hours of classroom instruction;
15 hours of general radiographic laboratory;

60 hours of physics and radiation protection laboratory;

nall O

75 hours of radiotherapy laboratory; and

5. 1,500 hours of supervised clinical education (California State Department of Health
Services, 1985, p. 588.11).

The licensing requirements for radiation therapy and diagnostic technology are also
similar. However, the major difference is that an applicant must pass the therapy exam and
possess a Radiologic Technologist-Therapy RT(T)(ARRT) instead of an Radiologic
Technologist, RT(R)(ARRT) certification from the ARRT in order to avoid taking the
second part of the licensing exam, All other requirements are the same, including the need
for a flucroscopy permit if fluoroscopy is performed as part of the job.

Nuclear Medicine Technologist ('redentialing

California began licensing nuclear medicine technologists for the first time in 1989.
According to the U.S. Department of Labor, seven states licensed nuclear medicine
technologists in 1987, and eight states did so in 1990 (Nuclear Medicine Technology
Certification Board, 1987).

The minimum education requirements outlined by California for nuclear medicine
technologists do 10t contain minimum hourly requirements, as they do for the radiologic
occupations. Instead, they identify specific areas of study as mandatory to apply for a
license including

. College-level study in twenty areas of radiation, science, and general education;

. Completion of college-level study in six areas of lab instruction!0;

. Completion of fifty in vitro tests and ten vral administrations of radioactive material;
. Completion of twelve different nuclear medicine imaging and lab procedures;

10The six areas are collimators, survey instruments, gamma ray spectrometry, nuclear generators and dose
calibration, preparation of radioactive material, and radioactive material waste handling procedures.
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. Ten administrations of radioactive material to human beings for the purpose of
performing nuclear medicine procedures; and

. Ten withdrawals of blood samples for in vitro tests.

In 1962, the ARRT began administering separate registry exams for nuclear
medicine technologists and radiation therapists, and today it is one of three national
registries that certify technologists in this area. The other agency that certifies technologists
is the NMTCB and American Society of Clinical Pathologists (ASCP). The licensing
procedure to become a Certified Nuclear Medicine Technologist differs from that for
radiologic technologists because successful completion of the ARRT or Nuclear Medicine
Technology Certification Board (NMTCB) registry exams exempts the individual from
having to take any state-administered test. In order to practice in California, the applicant
has three options:

1. Qualify for and pass the NMTCB or ARRT exam in nuclear niedicine technology
and receive both ihe state of California comprehensive certificate and a nationally
recognized comprehensive certificate.

2. Qualify for and pass the state administered exam in all areas and receive a
comprehensive certificate valid only in California.

3. Qualify for and pass a state adm: aistered exam that is valid only in California cad
only for limited procedures.

In addition, California allows current holders of ASCP certificates to obtzin a state
license, but requires rew entrants to take the state administered exam through the ARR.T or
the NMTCB.

Electrocardiograph (EKG) Technician Credentialing

EKG technicians are not currently licensed, and much of the knowledge learned by
technicians is acquired from on-the-job experience. However, survey results from this
study indicated that employers may demand that technicians have a certificate of completion
from an EKG training course and a cardiopulmonary resuscitation (CPR) certificate.
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Although not required, credentials are available from the Cardiovascular
Credentialing International (CCI) to EKG technicians who want to record an upgrading in
their skills and abilities ix: three germane areas: Holter monitoring, stress testing, and
echocardiography. CCI offers a certificate of completion credential in Holter monitoring, a
Certified Cardiographic Technician (CCT) certificate in Holter monitoring and stress
testing, and a Registered Cardiovascular Technician (RCVT) certificate if the applicant
shows proficiency in Holter monitoring, stress testing, echocardiography, and Doppler
(CCl, 1990). These credentials are not required by any licensing agency, but a credential
helps assure an employer that a certain skill level has been achieved by the technician
beyond the basics of EKG.

Diagnostic Ultrasound Technolog.st Credentialing

Ultrasound also is not a licensed occupation in the state of California, and until
recently it appears that no state, with the possible exception of Utah, has licensed
ultrasound technologists. Because no radiation is involved, ultrasound is perceived as
being safer than the nuclear or radiologic occupations, and is therefore less likely to be
licensed in the foreseeable future. Even though they are not licensed, sonographers have
had the option of obtaining national credentials since 1975 (American Registry of
Diagnostic Medical Sonographers [ARDMS], 1991).

The American Registry of Diagnostic Medical Sonographers (ARDMS) offers three
different credentials to sonographers, which inciude a comprehensive certificate and two
subspecialty certificates within ultrasound. The three credentials are Registered Diagnostic
Medical Sonographer, Registered Diagnostic Cardiac Sonographer, and Registered
Vascular Technologist.

Hospital-based survey respondents in this study indicated that the comprehensive
ARDMS certificate is the one most often required by employers. Twelve out of thirteen
respondents stated that this certificate was a required condition of employment, even in the
absence of any legal mandate. The certificate may be obtained by passing a two-part
written exam. The first part covers ultrasound physics and instrumentation and is given to
ail applicants, and the second part is broken down into four specialty options:
obstetrics/gynecology, abdomen, neurosonology, or opthamology. The applicant has the
option of taking the test in any one of these specialty areas.
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The two specialized certificates can also be obtained by passing written exams
administered by the ARDMS. To become a Registered Diagnostic Cardiac Sonographer
(RDCS), the applicant must pass a test in cardiovascular principles and instrumentation and
adult or pediatric echocardiography. The Registered Vascular Technologist (RVT)
credential can be obtained by passing an exam in vascular physical principles and
instrumentation and vascular technology (ARDMS, 1991). Because these credentials are
considered advanced, sonographers would normally need the RDCS or RVT only if they
were planning to specialize in cardiac or vascular ultrasound :

Magnetic Resonance Imaging Credentialing

Magnetic resonance imaging currently has neither a California license requirement
nor a national credentialing body. The newest of the imaging occupations studied, MRI is
still developing standards and norms of practice. The Society for Magnetic Resonance
Imaging (SMRI) (1990), founded in 1983, is a national body that sponsors meetings and
workshops for technologists and others working with MRI, but it has yet to intvoduce any
type of credentialing process.

Changing Skill Requirements in Lnaging Occupations

Introduction

Similar to many of the other occupations examined later in this report, changes
occurring in medical imaging occupations and the health care environment more generally
have had major impact on the skills required in these jobs. Due to pressure from federal
health care funders to control costs, new applications and more complex technologies,
advances in medical research, movenment of practitioners outside the hospital setting, and
persistent labor shortages, imaging professionals have been required to broaden their
knowledge base and increase their skill levels. Both technical and nontechnical knowledge
and skill requirements have been affected by these trends as they changed and expanded a
wide variety of job duties.

For example, cost control efforts and demographic trends have increased the extent
to which members of almost every imaging profession work independently and need to
communicate more effectively with diverse groups of patients and other medical
professionais. These expanded duties and responsibilities depend on many technical and
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nontechnical skills that were always important, but now are increasingly so. In addition,
many of the changes occurring in these fields have also required imaging specialists to
acquire knowledge in new areas, particularly knowledge of subspecialties or clated
imaging fields.

The same trends that have expanded knowledge and skill requirements in the past
are likely to do so in the future. For example, many imaging technologies such as MR],
diagnostic radiography, nuclear medicine, and rad’ation therapy provide important tools for
diagnosing and treating cancer or other conditions. Continued aging of the population will
produce a growing incidence of cancer, and research advances that will respond to this
growing need will create new areas of technical knowledge in imaging fields.

Future technology changes in many imaging occupations will also increase
nontechnical skill requirements. Specifically, as new technologies are introduced
technologists will work more closely with physicians to implement new approaches. Asa
result, they will be called upon to assess the effectiveness, benefits, and deficiencies of
these new techniques. These responsibilities will require technologists to have strong
interpersonal and communications skills and to have excellent teamwork abilities.

Survey Results on Skill Requirements

For the purpose of the surveys, skills, knowledge, and ability in medical imaging
occupations were grouped into four categories: (1) Assessment and Diagnosis, (2)
Treatment, (3) General Knowledge, and (4) Administrative and Communication Skills.
For each skill, knowledge, and ability, survey respondents used a five-point scale to
indicate how important that area was for entry-level job performance; how important it was
for advancement; and how the skill had changed in importance over the past five years.
The appendices to this report contain complete results of the surveys for the medical
imaging occupations.

The four skill, knowledge, and ability (SKA) categories are defined as follows:

1. Assessment and Diagnosis: Skills, knowledge, and abilities that are directly related
to understanding the meaning of patient symptoms and to evaluating test results.
This category also includes the ability to interpret readings on various monitors and
diagnostic equipment.
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Treatment: Skills, knowledge and abilities that are necessary to provide the various
types of patient treatments that are required for the job, including knowledge of
why the treatments are necessary and how these treatments help patients.

General Knowledge: Skills, knowledge, and abilities that are indirectly related to
the daily care of the patient, but necessary for the technologist to provide effective
assessment, diagnosis, and treatment. These include, for example, knowledge of
general anatomy, physiology, anu disease pathology.

Administrative and Communication: Skills, knowledge, and abilities that are used
by the technologist to interact with others (patients, coworkers, and supervisors) in
the hospital, and those skills that are used in a managerial or supervisory capacity.

For analyses of skills, knowledge, and abilities that were important for entry-level

job performance and for advancement, findings were grouped into four levels: (1) very
important, (2) moderately important, (3) somewhat important, and (4) not important. With
respect to changes over time, skills were grouped into much more important, more
important, somewhatr more important, and not more important. This classification of skills
into four levels of importance was determined by the proportion of survey respondents
who assigned a skill category to the highest importance level.

1.

The highest levels, very important or much more important, represented eighty
percent to one-hundred percent agreement among respondents that the skill was
either important or had gained in importance.

The next tier, moderately important or more important, represented fifty percent to
seventy-nine percent agreement.

The third category, somewhat important or somewhat more important, represented
twenty percent to forty-nine percent agreement.

The bottom tier, not important or not more important, represented zero to nineteen
percent agreement.

The following sections present the patterns of skills that emerged from these survey

findings. The results discussed here were based on analyses of fixed-response, Likert-type
questions on the survey forms. For example, responses to questions about the importance
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of individual skills ranged from critical to not important at all. However, the comments
made by experts participating in the in-depth interviews, focus groups, and open-ended
survey responses serve to enhance and further illustrate these findings.

EKG Technician

Overview
The Allied Health Education Directory of 1990 (Gupta & Hedrick, 1990) defines

the following as job responsibilities of the EKG technician:

Apply electrodes to the patient’s body.
. Explain the electrocardiogram procedure to the patient.
. Switch on the machine and record the electrical impulses.

. Prepare the electrocardiogram for analysis by a physician.

. Call attention to deviations from the normally recorded average.

. Care for equipment.

. Perform or assist in more specialized cardiac testing.

. Schedule appointments, maintain files, and type physician’s interpretations.

EKG technicians perform their jobs under the direction of physicians who use
electrocardiograms to help diagnose heart disease, monitor the effects of drug therapy, and
analyze changes over time in patients’ heart functioning. Because they can easily move
their equipment, technicians can practice in a wide variety of settings, including hospital
cardiology depariments, physicians’ offices, and at the patient’s bedside.

As new technologies such as Holter monitoring and stress testing have become
widespread, employers seeking to hire EKG technicians have placed greater emphasis on
these newer technology-related skills. Yet in recent years, the most significant shift in skill
requirements for technicians has been that more interpersonal and administrative ski'ls are
required. Increased demand for the latter skills was largely due to the growing amount of
paperwork required to document reimbursement-eligible tests and treatments and the
changing patient population, made up of individuals who tend to be older, have more
serious illnesses, and are more demographically diverse.
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Skills Important for Entry-Level Positions

Findings from the study indicated that important skills for entry-level positions
involve all four skill categories that were included in the hospital surveys. However,
experts participating in the research said that EKG technicians are not normally expected to
master many of the more advanced procedural, technical, or administrative skills early in
their careers. Entry-level technicians, nevertheless, are expected to exercise a certain level
of independent judgment, have basic job-related knowledge, and comprehend the principles
underlying cardiology. For example, survey responses indicated that very important skills
include procedural ones, requiring the ability to run and monitor an EKG test; technical
skills, indicating clear knowledge of the heart and its functioning; interpersonal and
communication skills, dealing with patients and other health professionals in a courteous
and effective manner; and administrative and organizational skills, having the ability to
perform basic equipment maintenance.

Interestingly, the greatest number of very important skills chosen by survey
respondents fell into the interpersonal and comrmunication skills category. Furthermore,
with the exception of supervising others and taking patient histories, respondents placed all
interpersonal and communication skills listed in the survey at the highest level of
importance. The survey respondents identified a broad range of communication and
interpersonal sk'lis as necessary, including the ability to explain procedures to patients and
to relax them as well as to communicate with both nursing staff and physicians.
Respondents also emphasized the ability to exercise independent judgment and to take
action, although these abilities did not fall into the highest level of importance.

Skills Important for Advancement

In order to advance, EKG technicians must often leave we field and move into an
occupation requiring greater skills and/or education. Technicians generally do not follow a
well-defined career path because the possibilities for advancing within the field are limited
to only those individuals who have completed the hasic ihree- to four-month training
course.

However, EKG technicians can build upon their entry-level skills and remain in the
field by expanding the scope of their jobs to include additional technology 2pplications such
as Holter monitoring, stress testing, and echocardiography (Bay Area Council, 1990, p.
28). Holter monitoring and stress testing are variations on the standard EKG test, and
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echocardiography is a more advanced technique for examining the heart using ultrasound
technology. Candidates can obtain a number of credentials from the Carijiovascular
Credentialing International (CCI) including a Certificate of Completior. for Holter
monitoring, the Certified Cardiographic Technician (CCT) for those who can perform both
Holter monitoring and stress testing, and the R:gistered Cardiovascular Technician
(RCVT) for those who can perform Hoiter monitoring, stress testing, echocardiography,
and Doppler (CCI, 1990).

Despite the opportunities that EKG technicians have to leamn these advanced
technologies, only two of ten survey respondents said they would continue to work in the
same occupation. Other survey responden's said they wanted to be instructors, nurses,
echocardiographers, ultrasound technicians, and physical therapists, indicating that the
career path for the EKG technician leads in many different directions to other health care

occupations.

Survey results indicated that all of the very important skills for advancement were
also very imy srtant for entry-level work, along with two other skill areas: knowledge of
advanced and specialized functions within the occupation, and more comprehensive
administrative and supervisory skills. Not surprisingly, the technical skills and knowledge
that respondents deemed important for advancement were in the areas of specialized testing
and advanced technology. For example, they considered the ability to perform both Holter
monitoring and stress testing to be important, along with the ability to use computer
equipment. In addition, the ability to determine which sections of the test snould be
reviewed by a physician was an interpretive skill that they indicated was significant.

Survey respondents also stated that adm:’nistra.ive and supervisory skills were
important for advancement. These skills included the ability to supervise other staft, the
ability to keep detailed records of patients, tests, and supplies, and the ability to prepare
written reports. Overall, the survey findings suggest that in order to advance, ERG
technicians must assume a larger role in meeting the organizational and administrative
demands of their departments.

Skills That Have Gained in Importance
Survey respondents said that no skill areas became much more important during the
past five years. This was probably due to the fairly limited nature of the EKG occupation
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and the lack of new technologies that have been introduced into the field. However, many
skills became more important, and these shifts occurred most frequently in the areas of
interpersonal and administrative skills, knowledge of the EKG procedure, and knowledge
of the basics of cardiology.

Respondents indicated that all of the interpersonal skills have become more
important, and among these skills virtually all of them, with the exception of taking patient
histories, have also become very important for practice at the entry-level. To emphasize the
importance of interpersonal skills, one technician said, ““You learn what to look for, and
you can assess a patient in a8 minute when you first walk into a room. You can tell how to
approach the patient and how he or she will react.”

A smaller number of technical skills also emerged as having gained in importance.
Among these skills were monitoring EKG results, the ability to perform CPR, the ability to
type, knowledge of heart disease, medical terminology, and basic equipment maintenance,
and the ability to interpret physicians’ orders. According to survey respondents, the ability
to perform Holter monitoring, stress testing, and echocardiography only gained somewhat
in importance. This is contrary to the opinion of many employers who expressed strong
interest in hiring technicians with skills and knowledge that go beyond basic EKG testing.

Nuclear Medicine Technologists

Overview
The Allied Health Education Directory of 1990 (Gupta & Hedrick, 1990) defines
the following as job responsibilities of the nuclear medicine technologist:

. Take patient history 2nd relate it to pending procedures.
. Instruct patient before and during procedures.
. Prepare and, under a physician’s direction, administer radiopharmaceuticals, and

monitor quantity and distribution of radionuclides in patient.

. Perform in vitro and in vivo diagnostic tests.
. Procure supplies and equipment and schedule patient exams.
100
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Nuclear medicine technologists are responsible for using radionuclides, unstable
atoms that emit radiation, to perform procedures that are designed to diagnose or treat
disease. (Technicians actually administer radiopharmaceuticals only under direct
supervision of a physician.) These procedures typically involve preparing radioactive
substances or isotopes, administering them to patients, operating equipment that takes
images of radioactive substances within the body, and reading the results. Technologists
also frequently perform laboratory tests using radioactive materials, and they are required to
know and conform to complex safety and regulatory requirements regarding the handling
of radioactive material.

As a result of new computerized technologies, the emergence of more than ninety
different diagnostic tests, and the increased documentation required by federal and state
agencies to monitor the handling of radioactive material and provide reimbursement for
medical tests and treatment, the responsibilities of nuclear medicine technologists have
become increasingly complex in recent years. Moreover, in many hospitals most
physicians prescribing the use of nuclear medicine work part-time and have only limited
direct patient contact. Consequently, nuclear medicine technologists work independently
once they have received physicians’ requests, and in almost all instances are responsible for
communicating with patients about procedures ar.d safety precautions.

These recent developments have led to important changes in the skills required of
nuclear medicine technologists. In particular, they must demonstrate a high level of
independent judgment and a substantial knowledge of anatomy, physiology, pathology,
and advanced mathematics, including calculus. Because of their important role in
providing patient education, it is critical that nuclear niedicine technologists have excellent
communication skills.

Skills Important for Entry-Level Positions

Nuclear medicine technologists indicated that they needed a broad range of skills in
all four survey categories to perform at the entry level. These skills included not only
knowledge of image taking and patient positioning, but also a significant amo:nt of
interpretive and scientific understanding of images, radiation, and advanced computer and
other technologies. Additionally, they noted the ability to work with staff, patients, and
equipment as very important.
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Respondents said almost all of the various procedural and technical skills included
in the survey were very important, indicating that incoming technologists are expected to
have the scientific background necessary to comprehend safe handling of radiation and
perform imaging, radiation, and lab procedures that constitute much of their work. The
ability to evaluate images for technical quality and interpret a medical history for imaging
implications are both entry-level abilities that dernand critical thinking skills.

Beyond these necessary skills, technologists must have general anatomical and
physiological knowledge as well as specific knowledge of body tissues, principals of
radiation, and computers. Examples include knowledge of cross-sectional anatomy,
radiation physics, isotopic energies, and radioactive decay, as well as knowledge of the
software used to input information into a computer and to analyze test data.

Because a large part of a nuclear medicine technologist’s day is spent dealing with
patients and physicians, respondents deemed interpersonal skills as critical to their job
performance. With the exception of the ability to supervise, they identified all interpersonal
skills included in the survey as very important.

Respondents chose only those administrative skills that were directly related to
patient care at the highest level of importance for entry level. Skills such as the ability to
interpret physician’s orders and knowledge of procedures for monitoring and testing
radiation were considered to be very important. Howeve:, other skills or knowledge, such
as preparing written reports or knowledge of general dzpartment procedures (e.g., keeping
detailed inventory records of radioactive materials), were viewed as important only for
advancement.

Skills Important for Advancement

Advancement for nuclear medicine technologists, as for radiologic technologists,
sonographers, and MRI technologists, often means becoming certified in a second or third
specialty and then applying more diverse and higher-level skills to their positions. The
medical imaging fields are connected through overlapping skill requirements, and in many
cases employers prefer to have technologists who are competent and certified in more than
one specialty. For example, it would not be unusual to find a nuclear medicine technologist
who had started out as a diagnostic radiologic technologist. In fact, technologists often
adva.ce by completing additional formal or informal training to become certified in new
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imaging specialties. Today technologists frequently train in both MRI or ultrasound,
innovative imaging fields that offer new challenges and opportunities for financial benefits.

In addition, nuclear medicine technologists often move into supervisory and
administrative areas, or they specialize in their fields by working as researchers or
instructors. Survey results confirm that there is no single career path that all nuclear
medicine technologists follow. When questioned about advancement goals, three out of ten
technologists responded that they would like to move into administration, two said that they
wanted to remain in the same position, three wanted to retire or leave the field, and one
wanted to teach nuclear medicine.

Although technologists must first have a significant knowledge base to enter the
profession, nuclear medicine technologists said that in order to advance, they must acquire
a more comprehensive understanding of the technology of nuclear medicine, which
includes building upon their knowledge of science, math, and computers, and increasing
their ability to function effectively in technical, administative, and supervisory roles.

Furthermore, respondents said that to achieve upward mobility in their professions,
they needed the ability to work at a more abstract level by applying appropriate academic
knowledge to concrete imaging tasks. They mentioned using computers and applying basic
scientific and 1.:»thematical concepts as important technical skills or knowledge required for
advancement. In fact, two computer-related skills, the ability to input data and knowledge
of computers, were among the six skills they noted as more important for advancement
than for entry level. Respondents also considered the ability to apply conceptual
knowledge of electronics and to use clinical lab techniques as important.

Beyond applying technical skills and knowledge, nuclear medicine technologists
must also assume a substantial administrative role to advance in their field. Although these
responsibilities are not central to their jobs, respondents said that many administrative
abilities, including the ability to write reports and purchase equipment, were integral for
advancement. This finding reflects the expanded role state regulation plays in nuclear
medicine by requiring technologists to account for all radiation usage. Supervisory skills,
which were selected by respondents in all six medical imaging occupations, were also
considered important for advancement.
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Skills That Have Gained in Importance
In contrast to the finding that technical and administrative skills are most necessary

for advancement, procedural skills gained the greatest importance for auclear medicine
technologists over the past five years. With the exception of one technical area, the ability
to input data into a computer, the skills respondents identified as much more important
were most frequently related to direct, hands-on job tasks. The critical nature of these job-
related abilities reflected both the increasingly independent structure of the technologist’s
practice, and the growing responsibility for regulated monitoring of radioactive materials.

—pecific skills that respondents chose as becoming much more important were the
technologist’s ability to understand and work with imaging equipment, radiation, proper
handling and disposal of radioactive substances, and computers. Here, the technologist
must have not only concrete knowledge of computers, but also a firm grasp of the abstract
knowledge needed to operate advanced equipment and perform the job effectively. The
ability to use independent judgment on the job and work autonomously with equipment
were other areas that respondents considered to be much more important than they had been
previously. These requirements also reflect the increasingly independent nature of the
nuclear medicine technologist occupation.

Respondents indicated that skills requiring cognitive ability are becoming more
important, while less interpretive skills, in general, are becoming only somewhat more
important. For example, in the area of interpersonal skills, the ability to relieve patient
anxiety was considered to be more important, while the ability to explain procedures to
patients was regarded as only somewhat more important. The difference in the abilities that
underlie these two tasks illustrates the more general distinction between the skills areas that
emerged as more important, and those that were only somewhat more important for
nuclear medicine technologists. The more important skills are more frequently based on
abstract knowledge than are skills identified as somewhat more important. For example,
while most technologists are capable of explaining a pre-planned procedure, fewer are
capable of relieving patient anxiety. Because relieving anxiety is a skill that must be applied
differently to each patient, it is more difficult to learn.
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Diagnostic Radiologic Technologis¢s

Overview
The Allied Health Education Directory of 1990 (Gupta & Hedrick, 1990) defines

the following as job responsibilities of the diagnostic radiologic technologist:

. Provide patient imaging services under the direction or' a physibian.

. Exercise indapendent judément by adopting variable technical parameters of the
imaging procedure.

. Explain the imaging procedure tc the patient.

. Process film and evaluate radiologic equipment.

. Limit radiation exposure to patient and self.

. Maintain written records of patient treatments.

Diagnostic radiologic technologists, or “rad techs,” are primarily responsible for
imaging all parts of the human body. The most important tasks they perform include
interpreting the imaging request from the physician, explaining the imaging procedure to
the patient, setting up and “shooting” the image, and preparing a copy of the film, or
computer generated image, for the physician to review. The standard protocol for this
profession has not changed as much as that for the newer imaging occupations. However,
survey results show that the rad tech is responsible for a much greater body of knowledge
and must act more independently than ever before.

In recent years as imaging technology has advanced, the skills required of rad techs
have become more complex. The impetus for change in this field, as in all imaging fields,
is a combination of technological advances, scarcity of qualified technologists, intensified
pressure on health care providers to control costs, and an increasingly regulated and
litigious work environment. The results of these pressures are manifested in the skills,
knowledge, and abilities that respondents deem as important to enter and advance in the
field, as well as those skills that have increased the most in importance over the past five
years.
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