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The high rates of injury
among young workers are a
pressing public health issue,
especially given the demand
of the job market for new
workers. Young and new work-
ers experience the highest
rates of occupational injuries
of any age group.

Incorporating occupational
safety and health (OSH) infor-
mation into the more than
20000 vocational and other
workforce preparation pro-
grams in the United States
might provide a mechanism
for reducing work-related in-
juries and illnesses among
young and new workers. We

assessed the status of includ-
ing OSH information or train-
ing in workforce preparation
programs and found there is
an inconsistent emphasis on
OSH information. (Am J Pub-
lic Health. 2005;95:404-411.
doi:10.2105/AJPH.2004.047241)

IN THE UNITED STATES, A
variety of programs exist to pre-
pare young people for work and
careers. These include schools
and programs dedicated to ca-
reer and technical education,
commonly known as vocational
education. Other training ap-
proaches include school-to-work
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programs and apprenticeships,
career academies, career cluster
initiatives, and various other fed-
erally and privately supported
programs that deliver skills train-
ing (Figure 1, Table 1). The prac-
tice of incorporating occupational
safety and health (OSH) informa-
tion and training (about hazards
and risks of work) into vocational
and other training programs has
not been widely recommended,
and the extent to which this oc-
curs has not been assessed.®***°
We review what is known about
the status of incorporating OSH
into vocational, career, and other
technical training. The benefits

are believed to include increased
job/career knowledge, safer
work behaviors, increased com-
petence when dealing with high-
risk occupational situations, and
reduced incidence of occupa-
tional injuries and illnesses.

Safety and health conditions
for vocational students during
their training and in their subse-
quent careers overlap with the
larger issues of safety and health
risks for young workers. Work is
a common part of the lives of
many adolescents. It has been
estimated that between 70% and
809% of teenagers work for pay
at some time during their high
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school years."*® Bureau of Labor
Statistics data reveal that between
1996 and 1998, a monthly aver-
age of 2.9 million workers aged
15 to 17 years worked during
school months, and 4.0 million
worked during summer months.*®
Overall, young workers aged 16
to 19 years have twice the injury
rate of workers of all ages.'*?°
An average of 67 workers per
year younger than 18 years died
from work-related injuries during
1992-2000. In 1999, an esti-
mated 84 000 teenaged workers
required treatment in hospital
emergency departments.® In a
survey of youths aged 14 to 16
years who have been injured
while working, 54% reported
having no instruction on how to
avoid injuries or how to work
safely with the equipment they
used."*! Direct and indirect costs
of occupational injuries to
teenaged workers have been

FIGURE 1-Programs for preparing people for work and career.

estimated to be approximately
$5 billion annually.?*

Although much vocational and
technical education typically
takes place when students are in
high school, what they may learn
in these programs sets the foun-
dation that may affect their work
experiences for many years to
come. Moreover, the nature and
organization of work is changing.
Young and new workers can ex-
pect to change jobs and employ-
ers many times during their
working lives.*> Presumably,
these changes will lead to an in-
creased likelihood of encounter-
ing new or different hazards or
risk scenarios, suggesting the im-
portance of an ongoing applica-
tion of generic OSH knowledge.

Vocational and technical educa-
tion and other forms of workforce
preparation are not confined to
young workers. These programs
also serve adult workers, who
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may change careers at various
times in their working lives.

VOCATIONAL, CAREER,
AND TECHNICAL
EDUCATION

Vocational, career, and techni-
cal education (defined in Public
Law 105-3322) has traditionally
been designed to provide individ-
uals with the academic and tech-
nical knowledge and skills the in-
dividuals needed to prepare for
careers. Vocational education in-
cludes competency-based applied
learning that contributes to the
individual’s academic knowledge,
higher-order reasoning, and
problem-solving skills; work atti-
tudes; general employability
skills; technical skills; and
occupation-specific skills. In
2002, the federal government
spent approximately $1.288 bil-
lion on vocational and adult edu-

cation.** However, the bulk of in-
vestment and policy direction for
vocational education lies within
state control. An estimated 11
million vocational and technical
students are attending 20000
programs in the United States.

The wide coverage of voca-
tional education offers a unique
opportunity to reach significant
numbers of workers with OSH
information. The US Office of
Vocational and Adult Education
reports that virtually every high
school student takes at least 1
vocational or career education
course, and 1 in 4 students takes
3 or more courses in a single
program area.”® In addition, one
third of college students are in-
volved in vocational programs,
and as many as 40 million adults
engage in short-term, postsec-
ondary occupational training.*®
The delivery of OSH as a funda-
mental part of vocational educa-
tion may set the tone for having
these students adopt safe work
practices as part of their orienta-
tion toward work. Most people
aged 20 to 65 years spend one
third of their waking hours at
work. Yet little time is spent edu-
cating workers about the health
impact that work can have on
their lives and the various ways
that they can minimize its nega-
tive effects. If students receive
OSH information or training as
part of secondary and postsec-
ondary vocational education,
this may be the only time many
workers are exposed to this
information.

In 1998, the National Institute
for Occupational Safety and
Health (NIOSH) examined the
results of an unpublished survey
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TABLE 1—Workforce Preparation Programs and OSH Aspects:
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United States

Workforce
Preparation Programs

Legislation/Body

Purpose

OSH Aspects

Vocational, technical, and
career education

Career clusters

National skill standards

School-to-work” programs

Workforce Investment Act®
programs

Apprentice programs

PL 105-332; Sec 3 (29)!

US Dept of Education; National Association
of State Directors of Career Technical
Education Consortium

PL103-227°

Provide individuals with academic and
technical knowledge and skills
for careers.

Develop comprehensive curriculum
frameworks for 16 career
clusters.>*

Develop core competency for jobs in

15 economic sectors.

Included in textbooks,2 government materials, but
not a part of teacher certification.

Effort to ensure that OSHA and EPA standards
incorporated in knowledge and skills required
for each cluster.

OSH topics included in core competencies for
manufacturing.® Skill standards complement

School-to-Work Opportunities Act”

Ensure that young workers acquire

existing voluntary standard for OSH training by
the American National Standards Institute.**
No information found on OSH topics.

Job Training Partnership Act*®

knowledge and skills to make
effective transition from school
to career-oriented work.>*"
Bring jobless persons into permanent
unsubsidized, self-sustaining
employment by training, basic

education, job counseling, and

No information found on OSH topics.

National Apprenticeship Act

12,13

placement.
Prepare individuals for careers in
skilled crafts and trades.

9,11

Active union and industry programs for incorporating
OSH topics in apprentice training programs.

conducted by the University of
Cincinnati in 1996. The survey
polled 50 state departments of
education on “vocational educa-
tion requirements for occupa-
tional safety and health” (R.
Nester, written communication,
1998). Of the 50 state depart-
ments of education, 30 re-
sponded. Safety and health re-
quirements for vocational
education were mandated by
only 40% of the responding
states. Although 879% of the re-
spondents indicated that students
were evaluated for OSH knowl-
edge in some fashion, the extent
and depth of the evaluation was
at the discretion of the instructor.
Preparation and certification of

teachers in OSH was not a re-
quirement for renewing the
licenses of vocational education
teachers. As for surveillance of
injuries and illnesses related to
vocational programs, less than
half of the responding states
(43%) required some form of
reporting (R. Nester, written com-
munication, 1998). Historically,
the practice of including OSH in
various workforce preparation
programs in the United Sates has
involved textbook writers and
publishers, teachers and advisory
committees, local school district
boards, state—county—municipality
regulators, the US military, school
insurance companies, federal
agencies and organizations in-
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Note. OSH = occupational safety and health; OSHA=Occupational Safety and Health Administration; EPA = Environmental Protection Agency.

volved in OSH, and parents’ or-
ganizations. Major textbook pub-
lishers in the United States often
include in each vocational and
technical book an introductory
section or chapter on the hazards
of the trade.®*” Depending on
the occupation, vocational educa-
tion teachers generally use 1 to
2 weeks at the beginning of the
school year to review hazards
and their controls. Each state de-
partment of education has devel-
oped competencies for their
teachers to meet every school
year. These competencies include
OSH. However, in some cases,
vocational and technical educa-
tional teachers may have had lit-
tle or no OSH training. A survey

conducted among 200 teachers
of vocational education identified
factors that would predict their
adoption of a potential vocational
training safety curriculum.?®
Those identified as having the
“intention to adopt” the curricu-
lum were teachers with the great-
est interest in and awareness of
adolescent safety education, the
organizational climate, and the
relative advantages of the new
curriculum over the old one.?®
Overall, there is practically no
literature that assesses the role
and value of OSH training in vo-
cational education.*~*" More
broadly, however, a rich litera-
ture has been identified that
demonstrates the long-term effec-
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tiveness of OSH training in work-
place training contexts.**~3° Most
of the studies identified in this lit-
erature were observational rather
that experimental in design (i.e.,
individuals or work groups were
not randomly assigned to train-
ing vs no training conditions).
Therefore, the validity of some of
the findings may be influenced
by self-selection. Nonetheless,
there is a consensus on the im-
portance and effectiveness of

workplace training. 3%~

RISKS AND HAZARDS IN
VOCATIONAL/TECHNICAL
SCHOOLS

Reviewing the integration of
OSH information into vocational
and technical training begins with
considering the school-related in-
jury or illness risks that exist for
students and teachers. No com-
prehensive statistics have been
published on injury or illness
rates in vocational schools or
among vocational students and
their teachers. Yet anecdotal re-
ports can be found. At a recent
international meeting, a voca-
tional construction teacher from
Quebec concluded that on aver-
age, 1 student per year in Que-
bec province had a finger ampu-
tated during training.** This
prompted the teacher’s school to
develop an active safety and
health program. In the United
States, the Fair Labor Standards
Act—largely unchanged for
decades—defines work activities
prohibited for young workers
through 17 nonagricultural and
11 agricultural hazardous occupa-
tions orders. The skills for some
of these occupations are taught in
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vocational and technical educa-
tion programs. Consistent with
the Institute of Medicine recom-
mendations in the report Protect-
ing Youth at Work," NIOSH
reviewed the hazardous occupa-
tions orders in light of current
data and literature.** In addition
to recommending revisions and
additions to hazardous occupa-
tions orders, NIOSH made
recommendations regarding
apprentice and student-learner
exemptions in cases in which su-
pervision and training could rea-
sonably be expected to protect
young workers from the hazards.
NIOSH also called for research
into the effectiveness of youth
OSH training programs to help
ensure that exemptions for ap-
prentice and student-learner pro-
grams are effective in facilitating
a safe training environment.**

OTHER WORKFORCE
PREPARATION

Vocational and technical edu-
cation is part of a wide range of
programs for workforce prepara-
tion in the United States. These
programs respond according to
different pressures or labor mar-
ket needs.*>*% Young people who
do not have appropriate career
preparation will experience enor-
mous difficulty in getting jobs, or
they will take dead-end jobs that
offer low status and little training
and are inadequate to support a
family.*” At least 5 efforts in the
United States represent frame-
works that counter this so-called
downward spiral of the youth
labor market and promote work-
force preparation. These are the
national skill standards, career
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clusters, school-to-work activities,
the Workforce Investment Act,
and apprentice programs. Some
of these complement and support
one another.

Skill Standards

At the national level, the na-
tional skill standards (Public Law
103-227)*® are a comprehensive
approach to achieving skill com-
petencies. The National Skill
Standards Board has organized
specifications for workforce
preparation and adopted a frame-
work of 15 economic sectors to
direct its work on developing skill
standards for curriculum, certifi-
cation, and employment. In 1997,
NIOSH became a participant in
the national skill standards efforts
and supported the integration of
OSH into the core and concentra-
tion skill standards for each sec-
tor.® The first skill standard to use
OSH information in core compe-
tencies involved manufacturing.
Overall, 20% of the language in
the manufacturing skill standards
pertains to OSH. Although the
federal law that established the
National Skill Standards Board
has expired, the work is still ongo-
ing and will likely affect the cur-
ricula of vocational, technical,
and other training institutions
that strive to produce competi-
tive, competent, skilled, and quali-
fied workers and professionals.
The national skill standards also
complement the existing national
voluntary standard for OSH train-
ing developed by the American
National Standards Institute.*

Career Clusters
Another approach to promot-
ing workforce preparation is the

career clusters initiative. Since
1996, the US Department of Ed-
ucation’s Office of Vocational
and Adult Education and states
have been working together to
develop and implement compre-
hensive curriculum frameworks
for 16 career clusters.®* A proj-
ect initiated in 2002 was de-
signed to ensure that the Occu-
pational Safety and Health
Administration (OSHA) and the
US Environmental Protection
Agency standards be (1) consis-
tently incorporated into the
knowledge and skills in the 16
career clusters; (2) linked to re-
lated academic standards, espe-
cially science standards; and

(3) supported by curriculum re-
sources to improve schools’ in-
struction in safety, health, and
the environment. This project is
being conducted in cooperation
with the National Association of
State Directors of Career Techni-
cal Education Consortium and
various federal partners, includ-
ing OSHA, NIOSH, the US Envi-
ronmental Protection Agency,
and the US Department of
Education.

School-to-Work Programs

In 1994, Congress passed the
School-to-Work Opportunities
Act” to ensure that young work-
ers acquire the knowledge and
skills necessary to make an effective
transition from school to career-
oriented work. The potential of
the act to provide young workers
with critical OSH skills is large
and has been recognized, but not
realized.”’ In 1998, the Institute
of Medicine in Protecting Youth at
Work recommended the follow-
ing': (1) the national evaluation
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of the School-to-Work Opportuni-
ties Act should include a compre-
hensive assessment of the suc-
cess of various programs in
conveying appropriate and effec-
tive workplace safety and health
information and training, and
(2) those practices found to be ef-
fective should continue after the
act expired in 2001. We found
no reports that described the im-
pact of school-to-work programs
on OSH training. However,
some school-to-work programs
continue.

Workforce Investment Act

The Job Training Partnership
Act of 1982 (the forerunner of
the Workforce Investment Act)
established the largest federally
funded civilian training program
in the United States.”" The pur-
pose of the Job Training Partner-
ship Act was to bring jobless
persons into permanent, unsubsi-
dized, and self-sustaining em-
ployment by providing training,
basic education, job counseling,
and placement. The Job Training
Partnership Act has included the
Migrant and Seasonal Farmwork-
ers Program, the Native Ameri-
can Program, the Summer Youth
Employment Training Program,
the Youth Fair Channel, and the
Job Corps. In 1998, the Work-
force Investment Act®* (PL 105-
220) enhanced the flexibility of
the Job Training Partnership Act
legislation.

Apprentice Programs
Apprentice programs are gen-
erally considered to be training
that is designed to prepare an
individual for a career in the
skilled crafts and trades. The
Code of Federal Regulations™
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(29 CFR 29) outlines the re-
quirements for registration of ac-
ceptable apprentice programs for
federal purposes and sets forth
labor standards that safeguard
the welfare of apprentices.”
Among the standards is the stipu-
lation that all apprentices receive
instructions in safe and healthful
work practices, both on the job
and in related instructions, that
are in compliance with the Occu-
pational Safety and Health Act of
1970 (PL 91-596)°* and subse-
quent amendments and appropri-
ate state standards. Graduates of
vocational programs often move
into apprentice programs.

STIMULATING
OCCUPATIONAL SAFETY
AND HEALTH AWARENESS

Various efforts have been initi-
ated to stimulate OSH awareness
in vocational and technical edu-
cation. Since 1996, NIOSH has
sponsored OSH awards that are
part of the annual Skills USA
competition®* for high school
students and 1 award to ac-
knowledge vocational instructors
in the Association for Career and
Technical Education.’® More re-
cently, NIOSH developed more
than 80 safety checklists for use
in vocational schools to assess
on-site hazards.®

Another pioneering approach
to stimulating OSH awareness
involves a pilot program in Texas
to deliver the OSHA 10-hour
construction course to vocational
high school students throughout
the state.”” The Texas Engineer-
ing Extension Service is partner-
ing with the Texas Industrial Vo-
cational Association to introduce
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safety and health training in the
public schools.”” The pilot pro-
gram involves training vocational
instructors as OSHA construction
outreach safety and health train-
ers. Vocational students are
trained in the OSHA 10-hour
course and receive a completion
card from OSHA Region VI,
which provides evidence to
employers that a prospective
employee has received basic
safety training.®”

Useful international models
exist for stimulating OSH aware-
ness. For example, Australia has
national guidelines for integrat-
ing OSH competencies into Na-
tional Industry Competency Stan-
dards.”® The stated goal of this
effort is to raise the level of OSH
competence of the workforce in
a consistent and cost-effective
manner. Internationally, OSH
considerations are included in
skills competitions among voca-
tional and technical students.®®

In Europe, there are various
examples of integrating or “main-
streaming” OSH into education.
The goal of these efforts is to
make risk management princi-
ples and “OSH thinking” an in-
trinsic part of the way decisions
are made and actions are taken
in the workplace. In such an at-
mosphere, OSH will not be just
an “add-on.” Workers and em-
ployers will come to the work-
place familiar with OSH and
risk prevention.’® Most European
Union member states have local
or national campaigns to intro-
duce OSH issues into education.
Critical conclusions from a 2002
European publication were that
risk education and OSH need to
be seen as high priorities by

stakeholders.? Tt is not enough
simply to create educational ma-
terials and provide them to
teachers. Teachers and trainers
should be specifically trained in
risk evaluation and OSH.

Since 1996, the International
Social Security Association has
been focusing on the integration
of OSH into vocational and tech-
nical education.* In 2003, the
second in a series of interna-
tional meetings was held in
Quebec to address how to better
integrate OSH into vocational
and technical education. At this
meeting, attendees were pre-
sented with a protocol entitled
the Quebec City Protocol for the
Integration of Occupational
Health and Safety Competencies
into Vocational and Technical
Education® The protocol was
developed under the auspices of
the Commission de la Santé et de
la Sécurité du Travail of Quebec
and the International Section on
Education and Training of the
International Social Security
Association.” The protocol rec-
ommended that educational
organizations, and specifically the
business organizations who must
provide OSH education in their
own fields, adopt the following
principles:

1. The educational institutions’
community will strive to develop
exemplary practices in the pro-
motion of safety and health and
therefore adopt policies and rules
to ensure their implementation.
2. Material, equipment, and the
environment must satisfy the rec-
ognized OSH standards and rules.
3. The elements of OSH associ-
ated with each step in the per-
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formance of a task must be inte-
grated into the educational pro-
cess for that step.

4. Mastery of the required knowl-
edge and recommended tech-
niques in OSH must be taken into
account during evaluation.*

Ultimately, the integration of
OSH into vocational and techni-
cal education will require collab-
oration between education and
OSH disciplines.

INTEGRATING
OCCUPATIONAL SAFETY
AND HEALTH INTO
GENERAL SECONDARY
EDUCATION

Since 1995, NIOSH has sup-
ported efforts to develop OSH
curricula for youths through ex-
tramural support programs. This
support resulted in curricula in
use in California and Massachu-
setts.”” In 2001, NIOSH con-
tracted with the National Safety
Council to explore the elements
critical to a comprehensive core
curriculum for young and new
workers.®* The effort was built
on the examination of the exist-
ing OSH curricula for youths and
a series of stakeholders’ discus-
sions in 3 cities to solicit views on
safety training for new and young
workers. The focus was on train-
ing needs and barriers. From
these discussions came the
conclusion that in too many
cases, current safety training for
teenaged workers is nonexistent,
ineffective, or based on out-
moded safety concepts. Specifi-
cally, vocational and technical
education programs that may
provide safety training as part of
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their skills development program
are sometimes based on out-
moded safety concepts that em-
phasize, for example, the use of
personal protective equipment
rather than modern approaches
that view safety as a process re-
quiring hazard analysis and reme-
diation.®* In addition, a formida-
ble disconnect exists between the
OSH community and those who
are in the best position to provide
OSH instruction to new and
young workers—including the
vocational-technical education
community, small business, and
so forth. In 2002 and 2003,
NIOSH convened a multidiscipli-
nary workgroup to develop a
basic OSH curriculum suitable
for younger and new workers.
The curriculum was built on the
existing products created through
NIOSH-funded cooperative
agreements.” In November
2003, a draft of this curriculum
was adopted by the Job Corps to
help train the 67 000 youths who
participate in their programs.
The draft curriculum is de-
signed to educate young workers
regarding 6 broad topics:

1. Understanding risks

2. Finding hazards

3. Making jobs safer

4. Dealing with emergencies
5. Knowing your rights

6. Taking action

In a pilot effort that will occur
during the 2005 school year,
NIOSH is collaborating with the
National Association of State Di-
rectors of Career Technical Edu-
cation Consortium to evaluate
the curriculum in public high
schools. Ultimately, some varia-
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tion of this curriculum should be
available to the general second-
ary school system nationwide.

COMMUNITY-BASED
APPROACHES

Community-based approaches
to deliver OSH training to teen-
aged workers also have been
demonstrated. In 1995, NIOSH
funded 3 projects to prevent
injuries to teenagers in the
workplace. The projects used
community-based approaches
to develop and deliver curricula
to high school students, provide
materials for employees and par-
ents, and develop strategies for
providing effective training®
Initially, the approach involved
bringing together groups within a
local community who have
interest in or responsibility for
the safety and health of young
workers. The projects’ research-
ers noted that active participation
of diverse community members
was necessary to develop a com-
prehensive educational approach
to young workers’ safety and to
maintain broad-based support.
This approach, among other tac-
tics, involved the development of
state teams—coalitions of agen-
cies and organizations whose
goal was to protect the safety
and health of young people in
the workplace. Important factors
identified by this project were
(1) teaching teenagers to recog-
nize their right to a safe working
environment and (2) knowing
how to identify hazards and ne-
gotiate with employers over un-
safe conditions. The state team
approach has the potential to be
evaluated by using state work-

place injury data, but such evalu-
ations have not yet occurred.”

CONCLUSIONS

Although the various ap-
proaches (vocational education,
career clusters, school-to-work,
curricula, skill standards, appren-
ticeships, and community-based
approaches) all have intuitive ap-
peal as useful means for enhanc-
ing young and new workers’
safety and health, little quantita-
tive information exists on (1) the
extent of OSH training provided
within these programs and (2) the
effectiveness of the program for
reducing occupational injuries
and illnesses. Ultimately, efforts to
evaluate incorporating OSH into
vocational-technical education
and other workforce preparation
programs will require studies that
evaluate programs in a systematic
manner. Additionally, training
alone will not lead to reducing the
incidence of occupational injuries
and illnesses. Young workers face
limitations in their ability to put
into practice what they learn in
training programs because they
lack experience, and sometimes
self-confidence, to raise safety and
health issues. There is also need
for management commitment to
OSH.?%99-5269 Without such com-
mitment, training will not be a
sufficient preventative because
employer investment in controls is
the first line of protection.®®

Ultimately, no one in the
United States should enter the
labor market without an aware-
ness of safety and health risks
and methods for dealing with
them effectively. Future working
generations should be equipped

Schulte et al. | Peer Reviewed | Government, Politics, and Law | 409



by their training with a genuinely
preventive knowledge base that
empowers them to participate
fully in designing safe workplaces
that meet the challenges of an
evolving global economy.®® m
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