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Executive Summary

Background

A fundamental part of the mission of the National Institute for Occupational Satety and Health
(NIOSH) 1s developing and supporting a new generation of occupational safety and health (OS&H)
professionals, which in turn is critical to the future of occupational safety and health. As part of its
mission, NIOSH therefore funds programs to support occupational safety and health education
through regional university-based Education and Research Centers and Training Project Grants.
NIOSH currently supports training in nine disciplines—occupational safety, industrial hygiene,
occupational medicine, occupational health nursing, health physics, ergonomics, occupational

epidemiology, occupational health psychology, and occupational injury prevention.

The changing nature of the U.S. economy, along with the shifting needs of the workforce, requires
NIOSH to understand whether it 1s providing suftficient support for the training of OS&H
professionals and, of equal importance, whether it is supporting the kind of training employers need
to meet their OS&H program requirements. The National Assessment of the Occupational Satety &
Health Workforce was conducted to help NIOSH determine how best to utilize and disseminate its
training funds. The two key needs NIOSH expressed for this assessment were to:

u Assess the current supply and future demand for OS&H protessionals; and

] Determine the desired professional competencies (i.e., knowledge, skills, and abilities)
required for the next 5 years.

NIOSH determined that any assessment capable of providing reliable information to answer these
questions would require surveying both employers of OS&H protessionals and providers of training
to OS&H professionals. The Employer Survey component of the assessment was therefore drawn
trom across the broadest possible spectrum of the U. S. economy. The Provider Survey was directed
at all U.S.-based educational institutions providing training to OS&H professionals at the bachelor’s
degree level and higher. An advisory Task Force, consisting of OS&H professionals from a variety
of businesses, Government, unions and academia, was created to provide input on the development
and conduct of the assessment. Prior to the two surveys, NIOSH also received valuable input from
tocus groups with professionals from the nine OS&H disciplines of interest to the assessment, as

well as employers and trainers of OS&H professionals.
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Westat, a statistical and survey support contractor based in Rockville, MD, conducted the

assessment under a contract with NIOSH.

Employer Survey Methodology

The Employer Survey used a national probability sample designed to cover the vast majority of
employers of OS&H protessionals. Following this approach, North American Industry
Classification System (NAICS) codes were selected that identified establishments employing 75
percent of all OS&H specialists. The study was limited to these establishments in consideration of
costs and likelihood of locating OS&H professionals. A stratified sample of 7,602 establishments
was drawn based on an assumption that at least 85 percent of them could be reached during the
screening process. For most employer categories, the sample was limited to establishments
employing 100 or more persons. For consultants and government locations, establishments with as
tew as 10 employees were included. A sample generated from a supplemental list of occupational

health clinics, regardless of size, was also used.

Sampled establishments were screened by telephone to determine whether they directly employed at
least one OS&H professional, and if so, to identity and invite the person most knowledgeable about
OS&H activity at the establishment to respond to a web survey. The questionnaire collected
information about OS&H protessionals at the sampled establishment, the protessionals’ training
needs, the establishment’s expected hiring needs over the next 5 years, and related topics. During the
January-April 2011 data collection period, 470 completed surveys, and another 69 partially

completed surveys contributed to data analysis. The final response rate was 34.5 percent.

Provider Survey Methodology

For the Provider Survey, a survey population composed of NIOSH-supported and non-NIOSH
supported OS&H academic programs at a U.S.-based institution that: (1) included coursework in
one or more of the nine OS&H disciplines of interest to the survey; and (2) was part of a course of
study leading to a bachelor’s degree or higher. To 1dentity eligible programs, information was
obtained about programs through Education and Research Centers (ERCs) and Training Project
Grants (IPGs) as well as through relevant professional associations and professional certification

bodies. This information was supplemented through literature searches. After de-duplication, the
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tinal product of this research was a list of 340 OS&H education and training programs, which served
as the target population for the Provider Survey.

As with the Employer Survey, data collection was conducted through a web survey. This
questionnaire collected information about numbers of expected graduates (both in the current year
and over the next 5 years, trends in enrollment, quality of students, funding for the programs,
barriers to students wishing to study OS&H, trends in employment for their graduates, faculty
characteristics, including future hiring and expected retirements, and trends in continuing education
needs. The Provider Survey was conducted from February until early May 2011. A total of 202

surveys were completed, for a tinal response rate of 65.2 percent.

Study Limitations

While the assessment provides a rich source of data on the demand for and supply of OS&H
professionals, along with their training needs, it is important to recognize that like all surveys, the
Employer and Provider Surveys are subject to various sources of error. Some of the estimates
produced from the Employer Survey are based on rather small samples of employers. In particular,
very few employers we surveyed reported that they employ ergonomists, health physicists,
occupational epidemiologists, injury prevention specialists, or occupational health psychologists. As
a result, the estimate we have generated for these professions are potentially subject to high degrees
of sampling error, and thus have wide confidence intervals. The results may also be subject to
various sources of measurement error—such as respondents misunderstanding the intent of survey
questions, or possessing little knowledge on some of the topics addressed. Finally, the estimates
derived from the data may be subject to some degree of nonresponse error—bias due to systematic

differences between survey respondents and those who did not respond to our survey requests.

Results

The Employer and Provider Surveys provided considerable data on a variety of topics of interest to
the many stakeholders in occupational safety and health professions. This report focuses on data
pertaining to NIOSH’s two key objectives for conducting the workforce assessment. Highlights of

the research tindings follow.
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Current Size of Workforce

The survey shows that currently there are over 48,000 OS&H protessionals in the U.S. workforce
across the nine disciplines of interest to this study: The composition of the current OS&H
workforce 1s primarily safety protessionals (59%), followed by industrial hygienists (15%). The other
major disciplines represented in the survey data were occupational health nursing (9%) and

occupational medicine (3%).

Employer Survey Data

u Employers expect to hire over 25,000 OS&H professionals over the next 5 years,
needing to fill an average of just over 5,000 positions per year; while many of these
positions will be filled by new graduates of OS&H training programs, many are likely to
be filled by OS&H professionals currently in the workforce or by professionals who do
not have OS&H training. These latter groups were not included in this survey.

u Satety professionals represent about 71 percent of the OS&H protfessionals employers
expect to hire over the next 5 years; about 76 percent of these are expected to be
bachelor’s degree-level professionals.

u Employers expect about 10 percent of safety professionals to retire within the next year;
tor the other OS&H protessions the retirement projections are lower.

u The workforce is graying, more among occupational physicians and occupational health
nurses than safety and industrial hygiene professionals; however, we estimate that a
large number of OS&H professionals in these disciplines are over the age of 50.

n Employers generally seemed satistied with the level of competency of current graduates.
For future hires, employers for some disciplines seemed to desire that new OS&H
graduates also have training in non-core competencies and in other OS&H areas.

Training Program Provider Expectations for New OS&H Graduates

n In 2011, OS&H programs graduated about 2,845 new OS&H professionals at the
bachelor’s degree level and higher; and over 5 years expect to graduate just under 13,000
OS&H protessionals. The 5-year projection represents a slight decline in enrollment.
The decline 1s projected to be about 3 percent in ERCS, 8 percent in TPGs, and 13
percent in non-NIOSH funded programs.

u Over the next 5 years, about 69 percent of OS&H graduates will be from safety
programs, 12 percent will be from industrial hygiene programs, and 3 percent each will
be from occupational medicine and occupational health nursing programs.
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Data tfrom providers also shows that there has been an overall decline in OS&H program funding
over the past 5 years. While funding from outside sources has held steady or increased, funding from
within the institution appears to have decreased. The decrease appears to be more common among

non-NIOSH funded programs.

Conclusions and Recommendations

Difference Between Expected Hires and Expected Graduates. The estimated number of
OS&H professionals employers expect to hire in 2011 and over the next 5 years 1s substantially
higher than the number estimated to be produced from OS&H training programs. It is unclear to
what extent the estimated number to be hired will be new OS&H program graduates versus OS&H
professionals currently in the workforce or non-OS&H trained professionals. However, the
differences overall and among individual disciplines suggest the need to produce additional
graduates. Anticipated retirement figures notwithstanding, this applies to the four major OS&H
disciplines (safety, industrial hygiene, occupational medicine, and occupational health nursing), but
particularly to satety and occupational health nursing. A joint etfort of employers and providers may
be a desired approach to determining how to best address the apparent decline in enrollment to
close the difference between estimates of OS&H professionals needed and the estimates of

graduating OS&H protfessionals.

Apparent Decline in OS&H Program Funding. The apparent overall decline in funding for
OS&H programs tfrom university, college or department sources, particulatly among programs not
provided funding by NIOSH, along with the projected decline in the numbers of OS&H students, is
troubling given employers’ hiring expectations, anticipated retirement tigures, the “graying” of some
of the disciplines, and the quality of students enrolling in programs. Additional study may be
worthwhile to identify means to address the decline in funding as well as the obstacles cited by
provider respondents interfering with students who might wish to pursue an OS&H degree. The
most frequently cited obstacles for students were financial aid and lack of knowledge of the
program. Employers and providers should work together to determine how best to improve

knowledge of programs among students in the early years of college and before they reach college.

Competencies of OS&H Professionals. Survey results regarding competencies of current OS&H
professionals suggest that employers generally are satistied with their employees’ level of training in

their work areas. Employers’ desired competencies for new hires appear to be similar to those for
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current OS&H employees. However, the survey data show a desire for new hires to have training in
additional areas, primarily relating to leadership and various forms of communication, and to have
training in one or more of the other disciplines of interest to this study. There also appears to be a
preference on the part of many employers to focus hiring among bachelor’s-level graduates.
Providers and employers will also need to continue to work together to assess what competencies

can or should be part of undergraduate education.

National Assessment of the Occupational

Safety and Health Workforce = Westat



Background and Purpose 1

1.1 History and Previous Studies

In the United States, occupational safety and health (OS&H) emerged as a career tield during the
1970s. Degree and other types of training programs focused at health and satety were developed
after the U.S. Congress passed the Occupational Safety and Health Act of 1970, and created the
National Institute for Occupational Safety and Health (NIOSH) and the Occupational Satety and
Health Administration (OSHA)". Since that time, workplaces in the United States have undergone
continuous and substantial changes due to technological advances and global economic
restructuring, including downsizing, oft-site work, use of temporary labor, self-employment, growth
in small and medium sized enterprises, and diversity in age, gender, race, and nationality”. In
addition, the focus of the OS&H profession has shifted from being compliance-oriented to being
prevention-otiented with emphasis on ensuring health and safety in the workplace®. To meet current
needs, additional content and contextual modifications are required in OS&H professional training
programs. Additionally, research is necessary to assess the impact on the OS&H workforce of the
aging of qualified professionals and whether there are sufticient financial incentives to pursue careers

or additional education in OS&H".

Because of the changes that have occurred over the past 4 decades, NIOSH has sponsored OS&H
workforce assessments in 1977, 1985, and 2000. In 2000, the Institute of Medicine (IOM) conducted
a fourfold assessment addressing: (1) demand and supply of OS&H protessionals, (2) changes in
workforce and work environment affecting the roles of OS&H professionals, (3) gaps in current
OS&H education and training, and (4) critical curricula and skills needed to meet evolving OS&H

5
concerns .

! Home page of the National Institute for Occupational Safety and Health NIOSH) -www.cdc.gov/niosh/about.html.

2 Safe work in the 215t Century: Education and training needs for the next decade’s occupational safety and health
personnel. Institute of Medicine, National Academy Press, Washington DC, 2000.
http://www.nap.edu/catalog.phprrecord id=9835.

% Janicak CA. Is history repeating itself? Safety Circle, American Society of Safety Engineers, Issue 668, May 2008.
http://sanfrancisco.asse.org/docs/0805.pdf

4 Thid.

5 Safe work in the 21t Century: Education and training needs for the next decade’s occupational safety and health
personnel. Op ¢,
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Recognizing the dynamic nature of the U.S. workplace, NIOSH has conducted this assessment to
examine the OS&H workforce of the future. The objectives of this assessment were to: (1) assess
the supply of, and demand for, OS&H protessionals, and (2) determine required protessional
competencies (e.g., knowledge, skills, and abilities) for the coming decades. This work was designed

to build on and update previous work conducted by the IOM.

Developing and supporting a new generation of practitioners s critical to the future of occupational
safety and health. As part of its mission to increase safety and protect worker health, NIOSH
supports training of OS&H professionals and researchers in regional university-based Education and
Research Centers (ERCs) and Training Project Grants (I'PGs) in the areas of industrial hygiene,
occupational health nursing, occupational medicine, occupational safety, health physics, occupational
injury prevention, occupational health epidemiology, and occupational health psychology® . The U.S.
Bureau of Labor Statistics” (BLS) noted that in 2008, Occupational Health and Safety (OHS)
specialists held about 55,800 jobs, with projected employment of 62,000 in the year 2018;
representing an overall increase of 11 percent. It was estimated that 2 of 5 positions were with
government agencies (local, state, and Federal). The OHS specialist designation encompasses several
of the disciplines for which NIOSH provides training tfunds. However, it includes environmental
protection specialists, for which NIOSH does not provide training support. Also, the OHS specialist
designation does not include occupational medicine and occupational health nursing, which are part

of NIOSH-supported training programs.

1.2 Current Need

The changes in the workplace cited above require that the training for OS&H professionals keep
pace with evolving need. While the overall impact of contextual changes in the workplace on the
demand for OS&H professionals 1s not clear, these changes have implications for sector specific
balance in the demand and supply. They also have implications for the development and
implementation of new curriculum and training modules within academic and non-academic

settings.

¢ Home page of the National Institute for Occupational Safety and Health (NIOSH) Office of Extramural Programs
http://www.cdc.gov/niosh/oep/defaulthtml

7 Bureau of Labor Statistics, U.S. Department of Labor, Occupational Outlook Handbook, 2010-11 Edition, Occupational
Health and Safety Specialists, on the Internet at http://www.bls.gov/oco/ocos323.htm (visited September 03, 2017).
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1.3 Rationale for the Present Study

Training in OS&H subject matter 1s provided in colleges, universities, and training centers across the
United States in undergraduate, graduate, and continuing education curricula. In addition to being
the focal point of many degree programs, some OS&H competencies are provided as part of degree
requirements for other programs. For example, safety courses may be required as part of some

engineering program curricula.

To foster growth and professionalism of OS&H protessions, NIOSH provides funding for the
training and continuing education of OS&H professionals through regional university-based ERCs
and through the individual TPGs. The ERCs and TPGs represent an important fraction of the
overall OS&H training conducted in the United States. Additionally, the OS&H professionals who
complete these programs form an important component of the overall U.S. OS&H workforce. With
the changing nature of the U.S. economy, along with the shifting needs of the workforce, NIOSH
needs to understand whether it 1s providing sutticient support for the training of OS&H
professionals and, of equal importance, 1s it supporting the kind of training employers need to meet
their OS&H program requirements. Therefore, the National Assessment of the Occupational, Safety
& Health Workforce was developed to help NIOSH determine how best to disseminate its training
tunds. The two key needs NIOSH expressed for this assessment were to:

u Assess the current supply and tuture demand for OS&H protessionals; and

] Determine the desired professional competencies (i.e., knowledge, skills, and abilities)
required for the next 5 years.

BLS data provides important information about the total numbers of OHS safety specialists needed;
however, it does not provide information by individual discipline. NIOSH currently provides

training funds in the nine disciplines listed below. These disciplines are listed along with a definition
tor each prepared with the assistance of members of the Task Force NIOSH created to advise it on

this assessment:

u Occupational Safety. Work to minimize the frequency and severity of accidents,
incidents, and events that harm workers, property, or the environment. They evaluate
potential hazards to identify the likelthood and severity of occurrence, and implement
measures to minimize the hazard.

u Industrial Hygiene. Identify, evaluate, and control ot chemical, biological, and
physical agents or ergonomic factors in the workplace that may cause illness, injury,
discomfort, or inetticiency among workers.
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u Occupational Medicine. Medical doctors or doctors of osteopathy, who prevent,
diagnose and treat occupational and environmental diseases and injuries. They may also
determine an employee's fitness for work.

u Occupational Health Nursing. Registered nurses and nurse practitioners with
experience and additional education in occupational health. They routinely coordinate
and manage the care of ill and injured workers, and support lifestyle changes that lower
the risk of disease and injury.

u Ergonomics. Work to improve the workplace by fitting tacilities, equipment, tools, and
work activities to people. They consider the design of industnial, oftice, and other
environments to enhance worker comfort, safety and productivity.

u Health Physics. Work to protect workers and the environment from hazardous
radiation exposure.

u Occupational Health Epidemiology. Study the occurrence of disease and other
health-related outcomes in the workplace. They use scientific and statistical methods to
collect and analyze data to reduce the risk of adverse health outcomes, promote worker
health, and support the scientific basis for regulation and control of occupational
exposures.

u Occupational Health Psychology. Apply the discipline of psychology to improve the
quality of work life, and to protect and promote the safety, health, and well-being of
workers. The primary focus of occupational health psychology is on organizational and
job-design factors that contribute to injury and illness at work, including stress-related
disorders.

u Occupational Injury Prevention. Conduct research and/or develop and evaluate
programs to reduce the burden of injury in the workplace. This involves the design and
implementation of studies and programs that identity and evaluate environmental,
behavioral, work culture, or other types of risk factors for injury incidence and the
identification, implementation, and evaluation of programs that prevent injury
occurrence or intervene to reduce injury severity and consequences.

NIOSH needed to know the current employment of, and future demand for, OS&H protessionals
trained in these disciplines, as well as the need for cross-training among these disciplines and the

need for new and emerging skills and abilities.

Data collected through this assessment will be used to help NIOSH determine its priorities for
OS&H training for the next several years.
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14 Organization of the Report

A summary discussing how this assessment was planned and developed is contained in Section 2.0.
Section 3.0 describes the Employer Survey. It includes a discussion of how it was conducted and the
response rate and weights; also, data obtained from the survey are presented in a series of tables. A
similar discussion of the Provider Survey is included in Section 4.0, also with survey data presented
in a sertes of tables. A discussion of the data, focusing on the key research questions of interest to

NIOSH, is presented in Section 5.0. The primary survey materials are presented in the appendices.
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Survey Design

This section summarizes how NIOSH constructed the National Assessment of the OS&H
Wortkforce to address the need for the data.

2.1 Key Research Questions

The key research questions to be answered by the present study were based on the rationale stated

above. These objectives were re-stated into the following research questions:

u What 1s the current supply of OS&H professionals being produced by education
providers across the United States?

u What 1s the current level of employment of OS&H professionals across the United States?

u What is the expected number of graduates of OS&H training programs over the next
5 years?

u What 1s the expected number of OS&H protfessionals employers expect to hire over the
next 5 years?

u What are employers” desired professional competencies (i.e., knowledge, skills, and
abilities) required of OS&H professionals for the next 5 years.

To meet the research objectives established for this workforce assessment, NIOSH requested that
Westat conduct as broad a survey among employers as was posstble to establish as accurately as
possible the current supply of and future demand for OS&H professionals. NIOSH first expanded
the assessment beyond the 4 disciplines whose training it traditionally had supported (safety,
industrial hygiene, medicine, and nursing) to include ergonomics, health physics, occupational injury
prevention, occupational epidemiology, and occupational health psychology. This breadth of
coverage of employment of these OS&H disciplines included maximizing coverage across private
and public sector employers included in the U.S. economy according to the North American
Industry Classification System (NAICS). It also included ensuring that the questionnaire included

the employment and training issues of greatest concern to employers.
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NIOSH also requested that Westat identify and survey programs across the United States that
provide training to OS&H professionals among the disciplines of interest to the study. No
comprehensive list of these providers could be located. However, NIOSH provided a list of the
regional university-based Education and Research Centers (ERCs) and Training Project Grants
(TPGs) that it funds to train OS&H professionals. Westat supplemented this list with information
obtained from professional associations, professional certification bodies, from Task Force contacts,

and through literature review.

2.2 Need for a Two-Survey Strategy

A major challenge for this study was to construct an assessment that could provide reliable
information to answer the key research questions. To meet the objectives, NIOSH determined that
it would be necessary to survey both employers of OS&H protessionals and providers of training to
OS&H professionals. Therefore, they decided to conduct an Employer Survey from among the
broadest possible spectrum of the U.S. economy, and a Provider Survey from among the educational
institutions providing training to OS&H professionals at the bachelor’s degree level and higher.
NIOSH also determined that in constructing the assessment it would need to obtain input from
across the spectrum of OS&H employers and employment arrangements, as well as from training

providers, including those who do not receive NIOSH funds for training,

NIOSH created an advisory Task Force to provide input on the development and conduct of the
assessment. Its members included OS&H professionals from a variety of businesses, government,
unions and academia. Members from academia also included representatives from the ERCs and
TPGs. The Task Force membership and their aftiliations are shown in Table 2-1. Its members
provided NIOSH with input on issues of key importance to employers and to providers of OS&H
training based on their experience. They also helped to identity key measures needed for the
comparison of data from the two surveys. The Task Force also provided feedback on questionnaires

drafted for data collection.

In addition to the Task Force, an important means to ensuring broad input to the assessment was
inclusion of a spectrum of employers and providers in designing the assessment. Therefore, NIOSH
committed to conducting a sertes of focus groups from among employers and trainers of the nine

OS&H disciplines of interest to the assessment.
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Table 2-1. Workforce assessment task force members

Name Affiliation
Sarah Felknor, Ph.D. (Chair) University of Texas School of Public Health, Houston
Corinne Peek-Asa, Ph.D., MPH University of lowa
Dean Baker, MD, MPH University of California-Irvine
Patricia Bertsche, MPH, RN Abbott Laboratories
Michael Bisesi, Ph.D., REHS, CIH Ohio State University
Wesley Bolch, Ph.D. University of Florida
Thomas Broderick Construction Safety Council
Peter Chen, Ph.D. Colorado State University
Lorraine Conroy, Sc.D., CIH University of lllinois at Chicago
Sue Davis, Ph.D., RN University of Cincinnati
Kimberly Gordon, MSN, MA, COHN-S University of lowa
W. Monroe Keyserling, Ph.D. University of Michigan
William Kojola. MS AFL-CIO
Jeffrey Levin, MD, MSPH University of Texas Health Science Center, Tyler
Elizabeth Maples, Ph.D., MPH University of Alabama - Birmingham
Chris Martin, MD, MS West Virginia University
Keshia Pollack, Ph.D., MPH Johns Hopkins University
James D. Ramsay, Ph.D., MA, CSP Embry-Riddle Aeronautical University
Bonnie Rogers, Dr.PH, COHN-S, FAAN University of North Carolina at Chapel Hill
Lee Saperstein, Ph.D. University of Missouri-Rolla (retired)
Charles Shields, MS, CIH, CSP USDOL/OSHA
Pam Wilkerson CDC-NIOSH
Frank White ORC Worldwide

2.3 Survey Development

NIOSH contracted with Westat, a statistical and survey support contractor based i Rockville,
Maryland, to conduct the workforce assessment. Westat’s responsibilities for the assessment
included conducting focus groups, designing and pretesting questionnaires for the two surveys,
developing all survey materials including programming the surveys, preparing materials for Oftice of
Management and Budget (OMB) review, drawing the sample of employers and developing a
complete frame of OS&H education providers, conducting data collection, cleaning and weighting

of the data, conducting data analyses and reporting.

Westat tirst met with the NIOSH Workforce Assessment leadership to learn about the research
protocol and to discuss and identity issues of critical concern. Westat also participated in conference

calls with members of the Workforce Assessment Task Force and recorded key decisions from these
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meetings. These discussions provided information that was usetful to preparation of focus group

discussion guides.

2.3.1 Focus Groups

The primary source of information used to develop the questionnaire for the Employer Survey and
the Provider Survey was a series of 12 focus groups with different stakeholder groups conducted
between November 2008 and September 2009. Table 2-2 lists the focus groups conducted either in
person or by teleconference. Westat conducted focus groups with large and small employers as well
as among professionals representing the nine OS&H disciplines included in the assessment. Westat
also conducted focus groups with providers of training to OS&H protessionals from among

programs supported with NIOSH training funds and those not supported by NIOSH.

Table 2-2. Workforce assessment focus groups

Industrial Hygiene

Occupational Safety and Ergonomics

Occupational Medicine

Occupational Health Nursing

Health Physics*

Occupational Injury Prevention*

Occupational Epidemiology*

Occupational Health Psychology*

Large Business Employers of OS&H Professionals
Small Business Employers of OS&H Professionals*
NIOSH-funded Providers of 0S&H Education Services
Non-NIOSH-funded Providers of 0S&H Education Services*

* Teleconference.

Information gained from the focus groups was used to identify important lines of questioning to use
in the questionnaire. Also obtained were examples of critical skills required, the relative importance
of cross training, certification, and other issues. In addition, these focus groups resulted in
identification of issues that were of unique importance to a particular discipline and ensure they were
included in the questionnaires for the respective surveys. The focus groups provided us with
valuable information regarding the wide variety of potential employment arrangements and settings
in which OS&H professionals may operate, as well as valuable insight about the typical sizes of

different types of employers. This information contributed to the development of the sampling
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strategy for the Employer Survey. Westat prepared a summary from each focus group and delivered
it to NIOSH.

2.3.2 Questionnaire Development

Westat developed draft employer and provider questionnaires based on information learned trom
the focus groups as well as from discussions with NIOSH and the teleconferences with the Task
Force. NIOSH and Westat thoroughly reviewed both draft instruments and provided feedback and
critical input. To facilitate NIOSH and Task Force review, Westat also mapped key information
obtained from focus groups and from Task Force review to questions included in each
questionnaire. NIOSH then submitted the revised draft questionnaires to the Task Force for review

and comment.

NIOSH convened a meeting of the Task Force at Westat facilities on June 8-9, 2009. The draft
questionnaires for the Employer and Provider Surveys were reviewed as were the survey plans.
Subsequent to the meeting, Westat and NIOSH reviewed the Task Force recommendations and
then made revisions to the questionnaires based on the inputs received. Westat also prepared a
document detailing NIOSH’s response to each recommendation made and whether it was

incorporated into the questionnaire or the survey plan.

Both surveys were designed and implemented as web surveys.

2321 Employer Questionnaire

NIOSH, the Task Force members, and Westat staft all reviewed the Employer Survey questionnaire
and contributed inputs that led to improvements. After incorporating all changes to the instrument
based on NIOSH and Task Force comments, and then reviewing changes with NIOSH, Westat
conducted a pre-test of the final draft questionnaire. Respondents from fewer than nine employers
were recruited to obtain feedback on content, language and layout and then incorporated minor
changes. The pre-test helped to ensure that the questionnaire proceeded smoothly and would not be
ovetly burdensome on large employer respondents. Pre-test results also were used to help estimate
the time required to complete the instrument, and this information was used in the OMB package to

estimate respondent burden.
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For the Employer Survey, Westat developed a modular questionnaire that began with key questions
designed first to confirm the establishment’s eligibility originally noted during the telephone
screening process. The next questions were designed to identify which of the nine disciplines of
interest to the survey were represented at the establishment. The responses to these questions
directed the respondent to modules specific to each discipline that collected information about
training needs in that discipline. Employers were also asked to indicate whether they expect to hire
professionals within each of the disciplines of interest to NIOSH, and where applicable, to indicate
the skills and capabilities in that discipline that would be desired in new hires. Respondents saw only
those questions for disciplines they indicated were present among establishment employees, or in
which they expected to hire. At the completion of module questions, a final section asked additional
questions that pertained to OS&H at the establishment, including how they support OS&H
Continuing Education for their employees, the degree of difficulty they have experienced hiring

qualified OS&H protfessionals in recent years, and related issues.

The first question in the first module, the “Your Occupational Satety and Health Professionals”
section, was designed to confirm the establishment’s eligibility. The questions used during the
telephone screening to determine establishment eligibility were designed to be answered by a
gatekeeper if the caller was unable to reach designated OS&H staft. Therefore, they were
constructed assuming the person answering questions may not have a depth ot knowledge about
OS&H work that the desired survey respondent would have. They therefore simply asked whether a
person or persons responsible or OS&H activities were employed at the establishment. In the web
questionnaire, the first question was designed to ascertain whether any OS&H professional who had
obtained at least a bachelor’s degree in an OS&H discipline was employed by the establishment.
Please note that employers were instructed not to consider consultants and contractors who may
work at the sampled location — instead, these OS&H professionals were to be counted by the

organizations that directly employ them.

Upon an affirmative response to the first question, the respondent was asked to complete a grid
requesting information about the types of OS&H work up to eight employees perform and what
training they have had. Where establishments employed more than eight OS&H professionals, the
respondent was asked to contact Westat for guidance in selecting a random sampling of eight
protessional statt about whom to provide responses. Based on the responses to the questions in the
orid, the respondent was directed to one or more of up to nine modules regarding work activities
and training; one each for the nine OS&H disciplines of interest to the assessment. The respondent

was then directed to the sections future hiring expectations and relevant skills and capabilities
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desired. The questionnaire ended with a set of questions about the facility and some general

questions.

2.3.2.2 Provider Questionnaire

The unit of observation for the Provider Survey was the academic program rather than the
department, college or university. Westat assigned each academic program identified to one of nine
OS&H related disciplines based on research conducted as part of developing the comprehensive list
of provider institutions and programs. Like the Employer Survey, the Provider Survey was a
modular questionnaire. At the beginning, it included a short series of questions about the specitied

academic program and the respondent’s expectations for the future.

The questionnaire was designed to record information only for the individual OS& H-related

program specified in the questionnaire text. The information collected about each program surveyed

included:
n The numbers of expected graduates;
n Trends in enrollment;
n Trends in continuing education needs;

m Trends in quality of students;

] Barriers to students wishing to study OS&H;

n Trends in funding to the program;
] Trends in employment for program graduates; and
u Faculty characteristics, including future hiring and expected retirements.

The draft questionnaire was updated based on comments received from NIOSH and Task Force
reviewers. Westat then pre-tested the provider questionnaire with representatives from eight OS&H
education and training providers to obtain feedback on content, language and layout and then
incorporated additional minor changes. The pre-test was used to help estimate the time required to
complete the instrument, and used this information in the OMB package. The pre-test helped to

ensure that the questionnaire proceeded smoothly and would not be burdensome to respondents.
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2.3.3 OMB Review and Approval

After questionnaire development was complete, Westat began preparing documentation necessary to
submit to the OMB for approval of the surveys. The package included a draft Federal Register
Notice, a discussion of the survey plan, sampling plan, and all survey materials. Descriptions of the
survey plans, the Employer Survey sampling plan, and the Provider Survey study population are

discussed in the sections for the respective surveys.

The 60-day Federal Register Notice was published on November 13, 2009. At the end of the
comment period, NIOSH and Westat evaluated comments and began preparing responses. As part
of preparing responses, NIOSH and Westat met by telephone with some commenter’s to obtain
additional information regarding their concerns and to discuss possible responses to allay their

concerns. The final package addressed all concerns raised and no further objections were raised.

During the OMB review process, minor changes to the Employer Survey questionnaire were
suggested and incorporated. Upon approval of the package in October 2010, Westat programmed
the final questionnaire. Before deployment it was thoroughly tested to ensure that all content had

been included and that the web questionnaire functioned properly.

Copies of OMB approved survey materials are contained in the appendices to this report. Versions
of the Employer Survey questionnaire and Provider Survey questionnaire that are suitable for
printing are included in Appendices A and B, respectively. For the Employer Survey, Appendix C
contains the telephone screening materials used to identity eligible establishments, and Appendix D
contains recruiting materials sent to establishments identified in the screening process. Appendix E

contains the recruiting materials used for the Provider Survey.
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Survey of Employers

The larger and more complex of the surveys was the Survey of Employers. NIOSH’s intent was to
conduct as broad an assessment of employers across the U. S. economy as was possible. Within the
economic sectors, the survey needed to be able to locate the different types of OS&H employees in
a wide variety of occupational settings. The sheer size and diversity of the economy made
development of an inclusive survey plan a significant challenge. As a result, it also included

considerable cost implications.

The following sections provide discussion of how the Employer Survey was conducted.

3.1 Development of Employer Survey Frame and Sample

For the Employer Survey, the sample was designed to select a national probability sample of the vast
majority of employers of OS&H professionals. Westat reviewed BLS data to identify NAICS codes
with the largest concentrations of OS&H protessionals. Westat statisticians selected the codes that
identified establishments employing 75 percent ot all OS&H specialists. Based on BLS data, 12
percent of establishments within that set of NAICS codes would employ at least one professional in
a relevant health and safety profession and would be eligible to participate in the survey. The study
was limited to these establishments in consideration of costs and likelthood of locating OS&H

professionals.

Westat then drew a stratified sample of 7,602 establishments based on an assumption that at least
85 percent of them could be reached during the screening process. For most employer categories,
the sample was limited to establishments employing 100 or more persons. Establishments with as
tew as 10 employees were included for consultants and government locations. Westat also sampled

trom a supplemental list of occupational health clinics, regardless of their size.

This section provides a detailed description of the sample design, including the respondent universe

and sampling frame, stratification, sample size allocation and selection.
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3.2 Respondent Universe

The target population of employers of OS&H professionals represents a very small proportion of
the general employer population. If a simple random sample of employers were selected, an
enormous initial sample size would need to be screened in order to identity employers of OS&H
professionals to target for the survey. To avoid this inetticiency, Westat used a stratified design that
began with the industries where OS&H protessionals are concentrated, and oversampled the
employers in those industries to reduce the size of the screening effort. Industries where the
numbers of OS&H workers are relatively small were excluded without increasing the overall under
coverage substantially or causing noticeable bias in the estimates. The Occupational Employment
Statistics (OES) survey data from BLS was used to identify the industries where employment of
OS&H professionals 1s concentrated.

The OES survey provides employment and wage statistics for detailed occupations, including OHS
specialists. Estimates are provided for detailed industries, e.g., by 4-digit NAICS codes. The BLS’
OHS specialist occupation (OCC code 29-9011) included four of the largest specialties of interest
tor this survey: industrial hygienists, safety professionals, ergonomusts, and health physicists. The
BLS OHS technician occupation (OCC code 29-9012) included specialties of interest, however, a
college degree was not required so this occupation was not used (NIOSH’s interest for this project
was OS&H professionals with at least a bachelor’s degree). Membership numbers for the American
College of Occupational and Environmental Medicine (ACOEM) and the American Assoctation of
Occupational Health Nurses (AAOHN) suggested there are sizable numbers of occupational
physictans and occupational health nurses. However, these occupations do not have separate OCC
codes in the BLS data. Also, the three other OS&H specialties of interest for this project (Injury
Prevention, Occupational Epidemiology, and Occupational Health Psychology) were expected to
have much smaller numbers relative to the other specialties and also do not have separate OCC
Codes. Given the extensive coverage of the OHS specialists group, it was assumed that the
specialties not included in this code are likely to be found in the same industries where OHS
spectalists are concentrated. Therefore, our sampling efforts to identify employers of the nine
OS&H professional specialties of interest largely concentrated on those industries where OHS

specialists are found.

Table 3-1 shows the 29 industries (defined by 4-digit NAICS) with the largest numbers of OHS
specialists based on the 2008 OES data. As shown in Table 3-1, BLS estimated the total number of

National Assessment of the Occupational
Safety and Health Workforce 15 Westat



Table 3-1.

Industries with the largest numbers of occupational health and safety (OHS)

specialists covering 75 percent of the total OHS specialist employment

Percent of
Industries by 4-digit NAICS OHS the total OHS
specialist specialist
NAICS Code Description employment employment
211100 Oil and Gas Extraction 480 0.93
212100 Coal Mining 220 0.42
212200 Metal Ore Mining 160 0.31
213100 Support Activities for Mining 770 1.49
221100 Electric Power Generation, Transmission and Distribution 240 1.81
311600 Animal Slaughtering and Processing 320 0.62
322100 Pulp, Paper, and Paperboard Mills 160 0.31
324100 Petroleum and Coal Products Manufacturing 310 0.60
325100 Basic Chemical Manufacturing 530 1.02
325200 Resin, Synthetic Rubber, and Artificial Synthetic Fibers and
Filaments Manufacturing 380 0.73
325400 Pharmaceutical and Medicine Manufacturing 370 0.71
331100 Iron and Steel Mills and Ferroalloy Manufacturing 120 0.23
331300 Alumina and Aluminum Production and Processing 140 0.27
331400 Nonferrous Metal (except Aluminum) Production and
Processing 180 0.35
331500 Foundries 180 0.35
336300 Motor Vehicle Parts Manufacturing 230 0.44
336400 Aerospace Product and Parts Manufacturing 670 1.29
482100 Rail Transportation 160 0.31
491100 Postal Service 410 0.79
492100 Couriers and Express Delivery Services 360 0.69
541600 Management, Scientific, and Technical Consulting Services 3,370 6.51
541700 Scientific Research and Development Services 1,110 214
551100 Management of Companies and Enterprises 1,450 2.80
611300 Colleges, Universities, and Professional Schools 1,650 3.19
622100 General Medical and Surgical Hospitals 3,040 5.87
622300 Specialty (except Psychiatric and Substance Abuse)
Hospitals 190 0.37
999100 v/ Federal Executive Branch (OES Designation) 6,820 13.17
999200 v/ State Government (OES Designation) 7,330 14.15
999300 ¥/ Local Government (OES Designation) 6,790 13.11
Subtotal 38,840 74.98
All Remaining Industries 12,960 25.02
Total 51,800 100.00
Source: 2008 OES survey, Occupational Employment and Wage Estimates, http://www.bls.gov/oes/oes_dlL.htm.
Note: 1/This is not a regular NAICS code. It is a special code assigned by BLS.
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OHS specialists in the nation to be 51,800 and the 29 industries, together, to contain 38,840 OHS
specialists, thus covering 75 percent of total OHS specialist employment. To maximize the efticiency
of this survey, Westat drew the bulk of the sample from these 29 industries. However, a
supplemental list of occupational health clinics and occupational medicine physicians was obtained
in addition to the 29 industries listed in Table 3-1. This special list was restricted to the 4-digit
NAICS codes of: 6211 — oftice of physicians, 6213 — oftices of other health professionals, 6214 —

outpatient care centers, and 6219 — other ambulatory health care services.

A cutoft of establishments of fewer than 100 employees was determined to substantively decrease
the cost of screening and increase its effictency, since it was believed that small establishments are
very unlikely to employ their own OS&H protessionals. Thus, in most industries, the sampling
universe excludes establishments with tewer than 100 employees. However, there are certain
employers whose focus is on providing OS&H services, such as OS&H consultants and
occupational health clinics that often have fewer than 100 employees. Therefore, a lower or no size
cut-off was used for such establishments. All consulting establishments with 10 or more employees
were included. Also included were all government establishments with 10 or more employees,
including a group of government establishments with an unknown employee size, which were
expected to be mostly small establishments. For the supplemental list of occupational health clinics

and occupational medicine physicians, establishments of all sizes were included.

3.3 Sampling Frame

Several establishment lists of potential value were explored for developing population frames for the
Employer Survey. The business registers maintained by BLS and the U.S. Census Bureau, although
desirable choices for a sampling frame could not be accessed due to confidentiality and data
restrictions. NIOSH and Westat also discussed with BLS the possibility of using the OES
establishment sample list, which identities the establishments containing an OHS specialist. This
approach would have eliminated the effort and cost associated with screening establishments for
OS&H employment almost completely. However, NIOSH’s request to BLS for access was not
granted.

The Dun & Bradstreet (ID&B) database, formerly known as the Dun’s Market Identitiers (DMI), 1s
the most comprehensive commercial list of establishments available for public use. The D&B

database, which 1s updated monthly, covers all of the U.S. economy, and its coverage of most
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industries is considered to be quite complete. The records contain the following tields: a Data
Universal Numbering System (ID-U-N-S) number; NAICS code or Standard Industrial Classification
(SIC) code; Federal Information Processing Standards (FIPS) state code; Standard Metropolitan
Statistical Area (SMSA) code; number of employees at the location; total number of employees for
the entire organization; status indicator, 1.e., single location, headquarters, or branch; a subsidiary
indicator; D-U-N-8 numbers of the domestic topmost firm, headquarters, and parent (if a

subsidiary); and hierarchy and DIAS codes to identity its location within the corporate structure.

The D&B database provides the option of choosing alternative organizational levels. The database
includes both headquarters and branch-level records. It defines a headquarters as a business
establishment that has branches or divisions reporting to it, and was financially responsible for those
branches or divisions. The sampling unit for this survey was the establishment. Thus, both
headquarters and branches were included as separate sampling units in the sampling frame. The
headquarters record provided the total number of employees for the company, including the
employees in the branches and the number of employees at the location. The D&B’s data on the

number of employees at the location was used in designing the sample.

Table 3-2 shows the number of establishment records in the sampling frame by the industry and
establishment employee size sampling strata. The size classes that are not in the sampling universe
are indicated by “niu” (not in universe). The employee size classes are based on the total number of
employees in the establishment, including both full-time and part-time employees. Note that NAICS
does not allow for identification of Federal, state, and local government establishments separately.
The 8-digit SIC codes available in the D&B’s database were used to identity them. However, some
8-digit SIC codes did not provide sufficient information to identity the level of government, and
thus an “other government” category was developed for these establishments. The last row in Table
3-2 shows the population counts in the supplementary list of occupational health clinics and

occupational medicine physicians obtained from Hoovers, a D&B affiliate company.

3.4 Stratification, Sample Allocation and Selection

The survey aimed for at least 400 completed surveys with employers of OS&H protessionals. To
reach this target statisticians estimated that it would be necessary to sample at least 9,271

establishments. An assumption was made that it would be possible to successtully complete
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Table 3-2.

Number of establishments in the sampling frame by industry and employee size sampling strata

Establishment employee size classes

100- 250- 500- 1000
Industry (4-digit NAICS code) Unknown 1-4 59 1024 2549 5099 249 499 999 or more Total
2111: Oil and Gas Extraction niu niu Niu niu niu niu 64 21 12 2 29
2121: Coal Mining niu niu Niu niu niu niu 57 34 13 1 105
2122: Metal Ore Mining niu niu Niu niu niu niu 30 14 14 4 62
2131: Support Activities for Mining niu niu Niu niu niu niu 299 53 30 10 392
2211: Support Activities for Mining niu niu Niu niu niu niu 558 153 59 39 809
3116: Animal Slaughtering and Processing niu niu Niu niu niu niu 230 134 101 79 544
3221: Pulp, Paper, and Paperboard Mills niu niu Niu niu niu niu 223 87 71 16 397
3241.: Petroleum and Coal Products Manufacturing niu niu Niu niu niu niu 136 62 16 11 225
3251: Basic Chemical Manufacturing niu niu Niu niu niu niu 271 64 31 12 378
3252: Resin, Synthetic Rubber, and Artificial Synthetic Fibers and niu niu Niu niu niu niu 141 46 16 9 212
Filaments Manufacturing
3254: Pharmaceutical and Medicine Manufacturing niu niu Niu niu niu niu 286 108 53 35 482
3311.: Iron and Steel Mills and Ferroalloy Manufacturing niu niu Niu niu niu niu 117 57 24 9 207
3313: Alumina and Aluminum Production and Processing niu niu Niu niu niu niu 94 41 16 6 157
3314: Nonferrous Metal (except Aluminum) Production and Processing niu niu Niu niu niu niu 115 37 14 3 169
3315: Foundries niu niu Niu niu niu niu 231 83 32 8 354
3363: Motor Vehicle Parts Manufacturing niu niu Niu niu niu niu 553 325 150 61 1,089
3364:; Aerospace Product and Parts Manufacturing niu niu Niu niu niu niu 248 102 70 54 474
4821: Rail Transportation niu niu Niu niu niu niu 140 35 10 4 189
4911.: Postal Service niu niu Niu niu niu niu 812 130 69 43 1,054
4921: Couriers and Express Delivery Services niu niu Niu niu niu niu 130 27 10 5 172
5416: Management, Scientific, and Technical Consulting Services niu niu Niu 15,930 4,856 2,304 922 222 63 56 24,353
5417: Scientific Research and Development Services niu niu Niu 3,991 1,628 948 576 171 74 72 7,460
5511: Management of Companies and Enterprises niu niu Niu niu niu niu 156 41 30 22 249
6113: Colleges, Universities, and Professional Schools niu niu Niu niu niu niu 1626 713 390 381 3,110
6221: General Medical and Surgical Hospitals niu niu Niu niu niu niu 1256 962 851 1168 4,237
6223: Specialty (except Psychiatric and Substance Abuse) Hospitals niu niu Niu niu niu niu 126 91 31 18 266
Federal 5,548 niu Niu 3,912 2,002 1,513 1,122 428 265 240 15,030
State 2,999 niu Niu 2,555 1,583 979 660 227 112 91 9,206
Local 19,310 niu Niu 16,730 12,222 6,494 3,601 1,170 496 219 60,242
Other government 15,166 niu Niu 13,711 7,542 5,494 3,956 1,734 866 516 48,985
Occupational health and medicine (special list) niu 669 232 203 48 21 3 0 2 2 1,180
Total 43,023 669 232 57,032 29,881 17,753 18,739 7,372 3,991 3,196 181,888

Note: niu - not in universe.
















































































































































































































































































































































































































































































































































































































































