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SIGNIFICANT FINDINGS

The North Carolina Occupational Safety and Health Education and Research Center (NC
OSHERC) continues to fulfill its mission by educating occupational health and safety
professionals and researchers at all levels. The following significant items are noted:

1. Table 1 presents the 3 year summary for enrollments, support, and graduates for all
programs at the NC OSHERC. Enroliments continue to be relatively stable in the
Industrial Hygiene (IH) and growing in Occupational Health Nursing (OHN) and
Continuing Education (CE) programs. Occupational Epidemiology (OE) and Health
Services Research in Occupational Safety and Health (HSROSH) began programs in
2001 and 2000, respectively, so program graduates are limited.

2. In addition to the residential program, the Occupational Health Nursing program has

developed and implemented a distance education program which has been very

successful.

The Safety/Ergonomics Program at NCSU has successfully rejoined the NC OSHERC.

4. The Duke Occupational Medicine program made application to rejoin the NC OSHERC
as of July 2006.

5. The interdisciplinary course which was added as a NC OSHERC requirement for all
NIOSH trainees is now available as an online course.

6. A new interdisciplinary seminar series has been implemented and is offered four times
per year both on campus and webcast.

7. NORA funds have been instrumental in providing student support for NORA related
research.

8. The principal sources of funding for faculty and staff in all program areas remain state
funds and research grants.

9. NIOSH support for students has been extremely important and without stipends and
tuition awards, it is unlikely many of the students would make application.

10. All disciplinary courses are now offered both on campus and online.
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Center Administration

The NC OSHERC is located at the School of Public Health with collaborating units at NC State
University and Duke University. All curricular programs are accredited by the Council on Education in
Public Health. Dr. Bonnie Rogers is Director of the NC OSHERC. The purpose of the program is to
train practitioners and researchers in the disciplines of industrial hygiene (IH), occupational health
nursing (OHN), safety/ergonomics (S/E), occupational epidemiology (OE), and health services
research in occupational safety and health (HSROSH). Each program area report is included in this
document.

Industrial hygiene trainees typically obtain a master's degree over a 2-year course of study which
includes a minimum of 30 semester hours and a thesis or technical report. The IH program offers
MSEE, MSPH, and MS degrees to engineers and scientists; as well as the PhD option for qualified
applicants. PhD students spend an additional three to four years beyond the master’s degree to
complete original research and write a dissertation.

The OHN program offers MPH and MS degrees fully accredited by the National League for
Nursing Accreditation Commission. The MPH program is offered on-campus and by distance
education format which has been very successful. The MPH program in OHN prepares occupational
health nurse specialists for positions in leadership, program planning and evaluation, or management
of occupational health programs. The program leading to the MS degree prepares graduates in
program planning and evaluation with emphasis on the development of research skills as beginning
researchers.

The Occupational Safety and Ergonomics Training program trains practitioner and research
engineers in the area of occupational safety and health with MS degrees‘_The focus in this particular
training program is on engineering solutions to occupational safety and health and ergonomics
problems.

The Occupational Epidemiology program trains scientists with a high level of intellectual and
technical skill, who will develop and apply the theory, methods and substance of epidemiology to

engage with challenging occupational health problems and to prepare the occupational health



workforce of the future. The course of study in Occupational Epidemiology is designed for trainees
with a Master's degree in a related field and leads directly to the PhD.

The Health Services Research in Occupational Safety and Health is designed at the doctoral
level to prepare researchers in this field of study.

The Continuing Education (CE) Program provides education and training programs
consistent with workforce needs to prepare workers for their job responsibilities and to avoid
exposure to occupational hazards. The CE Program focuses on the interdisciplinary nature
of the actual work roles and responsibilities of the health and safety professionals and
technical employees.

Continuing education is provided through short courses offered onsite and at semi-
annual Institutes within the southeast region. The Industrial Hygiene, Occupational Safety,
and Environmental Technician Certificate Programs require 6 units each of non-academic
credits that are taken at 3 Institute meetings and focus on interdisciplinary needs of the
students in courses of 2.5 or 4.5 days in length. All courses are open to anyone and are
attended by students in all disciplines.

The Hazardous Substance Training Program provides continuing education that provides
focused training for employees who need education on subjects dealing with hazardous

substances.



Qutreach

The NC OSHERC provides numerous outreach activities across program areas. We
conducted a survey and needs assessment of program graduates in March 2005 and found
high satisfaction with our program and also what respondents indicated about future needs
and challenges for occupational safety and health (OSH) for the next 3-5 years. Faculty and
trainees are engaged in numerous research, educational, service outreach activities to the
broader occupational health and safety community. Selected examples only are described
here.

Duke faculty and residents participate in a number of educational outreach activities
directed outward towards other institutions, business, government agencies and
occupational health practitioners locally, nationally, and globally. The Duke Occupational
and Environmental Medicine (DOEM) Electronic Forum is a unique resource in the field of
occupational medicine. Founded in 1993 by DOEM faculty member Dr. Gary Greenberg
who is now with the UNC, OHN Program, the list reaches more than 3,500 current
subscribers located in more than 60 countries. The list serves occupational health
professionals including physicians, nurses, industrial hygienists, government public health
officials, industry groups and university researchers to provide a forum for announcements,
dissemination of text files and academic discussion and allow presentation of clinical
vignettes, synopses of new regulatory issues and reports of interesting items from
publications elsewhere.

In the OHN Program, OHN and Case Management Certification Review Courses have
consistently documented a 96% passing rate, elevating the status of the OHN professional
and preparing the OHN for more critical and complex interdisciplinary responsibilities. The
OHN: Introduction to Principles and Practice Course has been reported by OHNs and

employers to prepare new and experienced nurses with an expanding scope of practice. All






significant consultation to them on health literacy for workers. Dr. Rogers has also provided
awareness information to St. Thomas More School on musculoskeletal injuries from students
carrying heavy backpacks.

NORA related interdisciplinary seminars, described in the Interdisciplinary Section, are
offered as outreach to the OSH community. Invitations are broadcast through the
interdisciplinary environmental and OSH groups within the region for their members and
colleagues to participate in the web casts that are presented quarterly. Continuing
Education Units are available to those who request them through UNC.

The IH/Exposure Assessment Concentration (EAC) core faculty are involved in number
of educational and outreach activities in the national and international level including
conference organization, grant and manuscript reviews, and consultation. Three of the core
EAC faculty members are Certified Industrial Hygienist (CIH) in Comprehensive Practice by
the American Board of Industrial Hygiene. The core faculty in the EAC focus area has
published almost 500 peer-reviewed articles in scientific journals, of which 107 have been
published (17 of these publications were a joint effort of the EAC faculty) since our last
competitive renewal in 2002.

Dr. Gary Mirka, Safety/Ergonomics core, has presented a variety of awareness
seminars that have impacted both practitioners and workers. Dr. Mirka presented a seminar
to the DOEM group in May 2005 entitled “Duke Occupational Medicine Grand
Rounds/Journal Club: Ergonomic Intervention Effectiveness Research”.

Dr. Mirka worked with the Safety Committee of the American Furniture Manufacturers
Association (AFMA) to develop their “Voluntary Guidelines for the Furniture Manufacturing
Industry”. This project represented one of the first industry-initiated efforts to develop such a

guideline, a cornerstone component of Federal OSHA's efforts in the area of ergonomics.
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The team that participated in the development of the guideline consisted of engineering,
industrial hygiene, occupational medicine professionals.

The Safety and Ergonomics Program area has on-going interactions with the Ergonomics
Center of North Carolina, a group of safety and ergonomics professionals that provide
training, education, and consultative services to North Carolina Industry. These interactions
have been primarily in the joint conduct of research projects.

Dr. Loomis, Occupational Epidemiology, is a member of the Management Group for the
Scientific Committee on Epidemiology of ICOH (the International Commission on
Occupational Health), past Chair of the Safety and Occupational Health Study Section,
which advises NIOSH and NIH on occupational health research, and has served on other
advisory committees for NIOSH, NIH, the National Center for Environmental Health, the
IOM, and other state, national and international bodies. He also serves the scientific
community as North American Editor for the journal Occupational and Environmental
Medicine, the leading international journal of occupational safety and health research, and
as a member of the editorial boards of the Journal of Occupational and Environmental
Hygiene, Archivos de Prevencion de Riesgos Laborales, and Ciencia y Trabajo. For the
latter two journals, published in Spain and Chile, respectively, his charge is to assist with
journal development and the dissemination of high-quality, original research in the Spanish
language. He has also contributed to OSH capacity-building efforts in South America,
through contributions of teaching materials for a distance-education program on
occupational health in Chile and to the development of an executive Master’s program in
occupational health at the Federal University of Bahia in Brazil. He is on the advisory board
for an industrial hygiene training program at the University of South Carolina.

The NORA Interdisciplinary Seminars are now web cast so that distance education

professionals are able to attend and actively participate. Electronic notices are listed in the
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School of Public Health activities of the week which goes to all faculty, students, local public
health departments, and others. We are also including notification to the NC Department of
Labor, Occupational Safety and Health Division, state public health department, and
universities with an OSH program.

The CE Director participates on the Advisory Board of the Occupational Safety Program
at NC A&T State University, a historically black college, developing a partnership with a
NIOSH TPG. This Board participation also informs faculty and students about the CE
Programs. Many students have taken advantage of free tuition for the CSP Review course
and invitations to attend several other courses have been extended to complement their

academic courses.
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Interdisciplinary Coordination

The administrative core of the NC OSHERC fosters the interdisciplinary interaction of all
programs in the training programs. Several strategies are used to accomplish this:
orientation for trainees; an interdisciplinary occupational health course; integrated
disciplinary coursework including field projects and class projects; NORA seminar series;
interdisciplinary CE courses, and research, all of which involve program trainees and faculty.

An annual orientation/update is held usually in August for all NIOSH-funded trainees.
The Center director discusses the mission of the NC OSHERC and its relationship to
NIOSH, new Center initiatives, and the trainees get to meet each other and faculty in the
different disciplines. In conjunction with the orientation, one of the four (increased from three
last year) NORA Interdisciplinary Seminars is held. All NIOSH funded trainees are required
to attend and participate in at least 3 of the NORA Interdisciplinary Seminars held each year.
Each training program area (Occupational Health Nursing, Industrial Hygiene, Safety and
Ergonomics, Occupational Epidemiology, Health Services Research in Occupational Safety
and Health) is responsible for developing the seminar and securing a speaker on a rotating
basis.

All NIOSH-funded trainees are and will continue to be required to take PUBH 785,
Interdisciplinary Approaches to Occupational Health. This course is taught online;
interdisciplinary students attend interdisciplinary-based lectures, conduct a virtual walk-
through of an animal facility laboratory, and select an industry or specific hazard of their
interest, and research and present their findings discussing interdisciplinary roles.

Trainee interaction occurs from attendance by industrial hygiene, occupational health
nursing, and safety/ergonomics trainees in industrial hygiene, toxicology, and safety courses
(PHNU 787 - industrial hygiene; ENVR 423 - Industrial Toxicology; ENVR 432 -

Safety/Ergonomics; PUBH 785 — Interdisciplinary Approaches —previously described);
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Occupational Injuries Amoung Commercial Fishers
Participants; Dr. Dana Loomis, Kristen Kucera (Epidemiology, UNC-CH), Dr. Gary Mirka (Safety
and Ergonomics, NCSU), Mary Anne MacDonald (Ethnographer, Duke University)

4. Musculoskeletal Injuries to Nurses in Hospitals
Participants: Dr. Bonnie Rogers, Judy Ostendorf, Kathleen Buckheit, Courtney Stanion

(HSROSH, UNC) A large number of nurses and safety professionals attend the
industrial health courses, a large number of industrial health and nurses attend the
safety courses, etc. This is due to the demands of employers requiring expertise in
more than one area; i.e., industrial health, safety, environmental and occupational
health nursing., Katie Slavin (OHN, UNC); Dr. Gary Mirka (Safety and Ergonomics,
NCSU), plus safety graduate students.
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Course Requirements IH Program

¢ The Department of Environmental Sciences and Engineering requires a seminar (ENVR400) and
a Unifying Concepts course (ENVR401).

« MSEE requires Principles of Industrial Ventilation (ENVR750), Ventilation Design Problem
(ENVR751), and Air Pollution Control (ENVR754).

» MSPH requires, one course in Health Behavior and Health Education (HBHEB00 or alternative)
and one in Health Policy and Administration (HPAAB0O or alternative).

e EAC focus industrial hygiene core courses are specified in Table 1 and the advanced courses in
Table 2. Depending of students’ interests and educational goals the course curriculum is tailored

for each student individually.
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Table 5
Possible Coursework for a Student Interested in:
Exposure Assessment Emphasizing Biomarkers
IH Program

Year | (MS/Ph.D.)

Fall
BIOS 600 (3) Principles of statistical inference
EPID 600 (4) Fundamentals of epidemiology
ENVR 430 (3) Health effects of environmental agents
Seminar (1)

Spring
BIOS 545 (3) Principles of experimental analysis
ENVR 442 (3) Biochemical and molecular toxicology
ENVR 770 (2) Biological monitoring
Seminar (1)

Year Il (MS/Ph.D.)

Fall
EPID 785 (3) Environmental epidemiology
EPID 745 (2) Molecular techniques for public health

ENVR 707 (3) Advanced toxicology
Seminar (1)

Spring
ENVR 740 (2) Principles of chemical carcinogenesis
ENVR 769 (3) Advanced methods of exposure
research
ENVR 471 (3) Quantitative risk assessment
Seminar (1)

Year lll (Ph.D.)

Fall
BIOS 665 (3) Analysis of categorical data
ENVR 991 (5) Research in environmental health

Seminar (1)

Spring
ENVR 728 (3) Analysis of trace organics
ENVR 991 (6) Research in environmental health
sciences
Seminar (1)

Year IV (Ph.D.)

Fall
ENVR 991 (8) Research in environmental health

Seminar (1)

Spring
ENVR 991 (8) Research in environmental health
sciences
Seminar (1)

Participation in Ph.D. Research:

Each Ph.D. student in EAC conducts a research project, which will be reported in the form of a
dissertation. Some EAC students perform laboratory research related to the development or
application of methods of environmental or biological monitoring. Others perform field studies to
characterize environmental exposures and to investigate the effects of covariates upon these
exposures. Regardless of the topic, each project must contain sufficient original work to allow a
minimum of three refereed publications for which the student is first author. The EAC student and
his/her advisor make primary decisions regarding curricula, dissertation topics, and related issues.
The advisor is looked upon as the principal source of guidance, helping to provide opportunities for
the student to write and review grant applications and manuscripts and offering assistance in other
ways to enrich the student’'s academic experience.
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Table 6
Possible Coursework for a Student Interested in:
Exposure Assessment Emphasizing Airborne Exposures
IH Program

Year | (MS/Ph.D.)
Fall Spring
BIOS 600 (3) Principles of statistical inference BIOS 545 (4) Principles of experimental analysis
ENVR 416 (4) Introduction to aerosol science ENVR 433 (4) Health hazards of industrial

operations
EPID 600 (4) Fundamentals of epidemiology Seminar (1)
Seminar (1)
Year Il (MS/Ph.D.)
Fall Spring
ENVR 767 (3) Modeling for environmental risk ENVR 470 (3) Environmental risk assessment
analysis
ENVR 430 (3) Health effects of environmental ENVR 769 (3) Advanced methods of exposure
agents assessment
Seminar (1) Seminar (1)
Year lll (Ph.D.)
Fall Spring

ENVR 766 (3) Stochastic environmental health ENVR 770 (2) Biological Monitoring Modeling
ENVR 991 (5) Research in environmental health ENVR 991 (6) Research in environmental health

sciences

Seminar (1) Seminar (1)
Year IV (Ph.D.)
Fall Spring
ENVR 991 (8) Research in environmental health ENVR 991 (8) Research in environmental health
sciences sciences
Seminar (1) Seminar (1)

Participation in Ph.D. Research:

Each Ph.D. student in EAC conducts a research project, which will be reported in the form of a
dissertation. Some EAC students perform laboratory research related to the development or
application of methods of environmental or biological monitoring. Others perform field studies to
characterize environmental exposures and to investigate the effects of covariates upon these
exposures. Regardless of the topic, each project must contain sufficient original work to allow a
minimum of three refereed publications for which the student is first author. The EAC student and
his/her advisor make primary decisions regarding curricula, dissertation topics, and related issues.
The advisor is looked upon as the principal source of guidance, helping to provide opportunities for
the student to write and review grant applications and manuscripts and offering assistance in other
ways to enrich the student’'s academic experience.
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Table 7
Possible Coursework for a Student Interested in:
Spatiotemporal Exposure Assessment
IH Program

Year | (MS/Ph.D.)

Fall
BIOS 600 (3) Principles of statistical inference
ENVR 468 (3) Advanced functions of temporal
GIS
ENVR 768 (3) Micro environmental air flow
modeling processes
Seminar (1)

Spring
BIOS 545 (4) Principles of experimental analysis
ENVR 463 (3) Random field modeling of
physical processes
ENVR 765 (3) Model-based exposure mapping
and risk assessment
Seminar (1)

Year Il (MS/Ph.D.)

Fall

BIOS 550 (3) Basic Elements of probability and
statistical inference |

STAT 154 (3) Measure and integration theory

STAT 322 (3) Environmental statistics OR

Spring

BIOS 551 (3) Basic elements of statistical
inference

ENVR 766 (3) Stochastic environmental health

modeling
ENVR 769 (3) Advanced methods of exposure

assessment

STAT 664 (3) Applied statistics Seminar (1)
Seminar (1)

Year lll (Ph.D.)
Fall Spring

BIOS 660 (3) Probability and statistical inference |
ENVR 991 (6) Research in environmental health
sciences

Seminar (1)

BIOS 662 (4) Intermediate statistical methods
ENVR 991 (5) Research in environmental health
sciences

Seminar (1)

Year IV (Ph.D.)

Fall

ENVR 991 (8) Research in environmental health
sciences

Seminar (1)

Participation in Ph.D. Research:

Spring

ENVR 991 (8) Research in environmental health
sciences

Seminar (1)

Each Ph.D. student in EAC conducts a research project, which will be reported in the form of a
dissertation. Some EAC students perform laboratory research related to the development or
application of methods of environmental or biological monitoring. Others perform field studies to
characterize environmental exposures and to investigate the effects of covariates upon these
exposures. Regardless of the topic, each project must contain sufficient original work to allow a

minimum of three refereed publications for which the student is first author. The EAC student and
his/her advisor make primary decisions regarding curricula, dissertation topics, and related issues.
The advisor is looked upon as the principal source of guidance, helping to provide opportunities for
the student to write and review grant applications and manuscripts and offering assistance in other
ways to enrich the student’s academic experience.

24



Table 8
Possible Coursework for a Student Interested in:
Exposure Modeling and Control
IH Program

Year | (MS/Ph.D.)

Fall Spring
BIOS 600 (3) Principles of statistical inference BIOS 545 (4) Principles of experimental analysis
ENVR 763 (3) Mathematical modeling ENVR 433 (3) Health hazards of industrial
operations
ENVR 750 (3) Principles of industrial ventilation EPID 600 (3) Fundamentals of epidemiology
Seminar (1) Seminar (1)

Year Il (MS/Ph.D.)

Fall Spring
ENVR 768 (3) Microenvironmental air flow ENVR 754 (3) Air pollution control
modeling
ENVR 416 (4) Introduction to aerosol science ENVR 769 (3) Advanced methods of exposure
assessment
ENVR 516 (2) Aerosol science laboratory ENVR 463 (3) Random field modeling
Seminar (1) Seminar (1)
Year lll (Ph.D.)
Fall Spring
ENVR 991 (8) Research in environmental health ENVR 991 (8) Research in environmental health
sciences sciences
Seminar (1) Seminar (1)

Year IV (Ph.D.)

Fall Spring

ENVR 991 (8) Research in environmental health ENVR 991 (8) Research in environmental health
sciences sciences

Seminar (1) Seminar (1)

Participation in Ph.D. Research:

Each Ph.D. student in EAC conducts a research project, which will be reported in the form of a
dissertation. Some EAC students perform laboratory research related to the development or
application of methods of environmental or biological monitoring. Others perform field studies to
characterize environmental exposures and to investigate the effects of covariates upon these
exposures. Regardless of the topic, each project must contain sufficient original work to allow a
minimum of three refereed publications for which the student is first author. The EAC student and
his/her advisor make primary decisions regarding curricula, dissertation topics, and related issues.
The advisor is looked upon as the principal source of guidance, helping to provide opportunities for
the student to write and review grant applications and manuscripts and offering assistance in other
ways to enrich the student’'s academic experience.
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Research Agenda (NORA) priorities. Occupational health nursing faculty have strong
research interests in both laboratory and applied sciences. Research in the area of
biomarker development, hazard identification, exposure, prevention, and intervention
methods are well focused.

This plan describes an interdisciplinary program of study for graduate students in
Occupational Health Nursing who wish to obtain a doctoral degree. The research training
program was NIOSH-approved in May 1997; however, to date we have had only three
occupational health nursing students enrolled in the program. One student has graduated,
one student decided to transfer to the occupational epidemiology program to devote a sole
focus in that area, and one student remains enrolled thus making it difficult to
develop/maintain a cadre of occupational health nursing students. Because of very limited
enroliment, we decided it was not cost-effective to continue this program and the final
students received funding through June 2006.

Faculty provide teaching, advisement, research experiences, and service opportunities for
students. We also hired Dr. Gary Greenberg, MD part-time to provide occupational medicine
expertise, managing the OEM-listserve now, within the OSHERC and collaborating across
program areas. Faculty are listed in Table 12.
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Table 13
Occupational Safety and Ergonomics Program

Program curricula, course requirements, and sample curricula by academic program
Master’s-Level Training. The training of the MS-level students is focused on producing high-
quality practitioners with a good understanding of research methods. There are two groups of
students that this master’s-level program will support. The first group (Group A) will be full time
graduate students (thesis-option) who will enter the program having already completed a
baccalaureate degree. This is typically a two-year degree program. The second group of students
(Group B) will be students that are pursuing a five-year combined BS-MIE degree that is offered by
the Department of Industrial and Systems Engineering. This is a relatively new program in our
department and is available only to our very best students (GPA>3.5). This program allows the
students to replace up to three undergraduate courses with their graduate equivalent and “double
count” the credit hours. It typically takes these students an additional year to finish the course
requirements for the master’s degree, but after five years they leave with both the BSIE and MIE
degrees. Based on full-time enrollment, Group A students would be expected to graduate in two years
and Group B students would be supported for the fifth year of their combined program. All master’s-
level trainees (both Group A and Group B) will take a specific set of required courses to satisfy the
safety and ergonomics requirements, participate in on-going, sponsored research in the laboratory and
are required to take a total of 30 credit hours for graduation (17 of these credit hours have a safety or
ergonomics focus). All master’s-level trainees will engage in an Applied Practicum in OS&E, to
demonstrate skill competence and participate in funded research activities to develop their research
skills. All trainees will graduate with the skills necessary to recognize, assess, and develop and
implement engineering and administrative controls for general occupational safety and ergonomics
hazards.

The safety and ergonomics training provided in this program comes from both required and elective
courses. A short description of each of the required courses and the most often selected electives is
provided here to describe the breadth of the program coursework.

IE 540: Human Factors in Systems Design
Basic concepts of ergonomics and their application to design of human-machine systems and
products. Consideration of human behavioral and biological capabilities and limitations in
design for human efficiency, safety and comfort. Systems development cycle; human-machine
function allocation; task and skill analysis; systems evaluation; anthropometry. Design of
control and display systems, instrument panels, workplaces, seating and tools.

IE 541: Occupational Safety Engineering
Occupational accident-injury study; morbidity, mortality; investigation and analysis. Hazard
control; energy countermeasure strategies; control technology. Impact biomechanics, trauma
and survivability. Risk assessment; systems safety analysis. Product design, manufacturing
defects, system failures and human error as causative factors. Safety program development.
Near-accident reporting. OSHA compliance; standards. Accident, trauma and forensic case
studies from manufacturing, motor carrier and construction industries.
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IE 544: Occupational Biomechanics
Anatomical, physiological, and biomechanical bases of physical ergonomics. Strength of
biomaterials, human motor capabilities, body mechanics, kinematics and anthropometry. Use
of bioinstrumentation, active and passive industrial surveillance techniques and the NIOSH
lifting guide. Acute injury and cumulative trauma disorders. Static and dynamic biomechanical
modeling. Emphasis on low back, shoulder and hand/wrist biomechanics.

IE 741: Systems Safety
The process of system safety combines management decision-making, engineering analyses
and risk assessment into a comprehensive, systematic approach for managing safety issues.
This course will familiarize the student with techniques for identifying and recognizing
potential safety hazards and the concept of risk assessment. Various system safety techniques
(listed below) will be explored together with their application to hazard analysis and control.
Use of situations in the industrial environment and case studies will help to illustrate the
usefulness of various system safety techniques.

IE 796A: Applied Practicum in Occupational Safety & Ergonomics
Capstone course for those students participating in the Occupational Safety and Ergonomics
Training Program. Application of the skills and techniques learned in program to the
recognition, evaluation, and control of occupational safety hazards. Students will work in a
local company and provide “consultative services” in occupational safety.

PUBH 285: Occupational Health: Interdisciplinary Approaches
Overview course on occupational health focusing on interdisciplinary approaches to address
complexities of workplace exposures, impact of work-related hazards, and interactions on
health. Here students attend lectures conducted by an interdisciplinary team of faculty,
participate in joint interdisciplinary workplace walk-throughs, and develop and present joint
research-based projects

ENV 135: Industrial Toxicology
Toxicological assessment of and a case presentation of related exposure is given. A conceptual
approach is utilized to design appropriate programs to prevent worker ill health due to
industrial toxicant exposure. In this course students attend interdisciplinary classes either on-
campus or on-line, participate in “live” chat sessions, and jointly prepare and present a paper
on a chemically-related issue e.g. radon exposures, danger in dry cleaning, or cyanide in gold
processing — all student projects.

In terms of the sequence/curriculum, sample curricula for each degree are shown below. Required
safety/ergonomics courses are shown in bold. All courses are three credit hours unless otherwise
specified. Note that while the ENV 135 course was not a specified “required” course in the
curriculum of the recently graduated students, their overwhelmingly positive response to this course
has changed its status from an elective to a required course in these curricula.
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Sample MSIE curriculum:
Semester 1:IE 514 Manufacturing Product Engineering
IE 544 Occupational Biomechanics
IE 723 Production Planning, Scheduling and Inventory Control
IE 601 Industrial Engineering Seminar (1 credit hour)
Semester 2 IE 601 Industrial Engineering Seminar (1 credit hour)
IE 540 Human Factors in Systems Design
IE 541 Occupational Safety Engineering
ST 516 Experimental Statistics For Engineers II
Semester 3 ENV 135 Industrial Toxicology (2 credit hours)
IE 741 Systems Safety Engineering
IE 695 Master's Thesis Research
Semester 4 IE 796A Applied Practicum In Occupational Safety
PSY 745 Human Performance
PUB 285 Occupational Health: Interdisciplinary Approaches (2 credit hours)
IE 695 Master's Thesis Research

Safety Concentration: The above sample curriculum shows one set of course options available to the
students. To satisfy the Safety concentration requirements, students can select from the courses (or
equivalents) listed below. Courses in italic type face are required for the trainees. In total there are 17
credit hours of required safety and ergonomics coursework and an additional 2 credit hours of safety
and ergonomics electives.

IE 540: Human Factors in Systems Design

IE 541: Occupational Safety Engineering

IE 544: Occupational Biomechanics

IE 741: Systems Safety

IE 796A: Applied Practicum in Occupational Safety & Ergonomics

PUBH 285: Occupational Health: Interdisciplinary Approaches — offered at UNC-CH

ENVR 135: Industrial Toxicology — offered at UNC-CH

IE 796B: Research Practicum in Occupational Safety & Ergonomics

ENVR 134: Air and Industrial Hygiene — offered at UNC-CH

ENVR 137: Occupational Safety and Ergonomics — offered at UNC-CH

ENVR 138: Health Hazards of Industrial Operations — offered at UNC-CH

MAE 510: Effects of Noise and Vibration

MAE 514: Industrial Noise Control

EPID 125: Injury and Violence as Public Health Problems — offered at UNC-CH

EPID 160: Principles of Epidemiology — offered at UNC-CH

EPID 168: Fundamentals of Epidemiology — offered at UNC-CH

EPID 268: Theory and Quantitative Methods in Epidemiology — offered at UNC-CH

EPID 276: Occupational Epidemiology — offered at UNC-CH

Required Applied Practicum in Occupational Safety & Ergonomics: The applied practicum is part
of the programs for the express purpose of giving trainees an introductory work experience specific to
occupational safety and ergonomics. Trainees perform a specific, defined work project through an
assigned employer. Each trainee (or team, if a group project) prepares a technical report summarizing
the work experience and prepares and presents a seminar at the work site. The evaluation of the end
product of the project is evaluated by the sponsor and the course instructor. The projects completed
over the past three offerings of this course illustrate the technical content of the course.
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