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EXECUTIVE SUMMARY 

The National Institute for Occupational Safety 
and Health (NIOSH) is the Federal agency charged 
with conducting a national program of occupational 
safety and health research and dissemination. The 
purpose of this program is to establish and dissem­
inate scientific and public health information 
necessary to ensure safe and healthy working 
conditions for the 124 million American working men 
and warnen . 

In 1970, Congress passed the Occupational Safe­
ty and Health Act (PL 91-596) which created NIOSH 
and mandated that the Institute conduct research, 
training, and related activities that assure safe and 
healthy working conditions for all workers in the 
United States. In 1973, NIOSH became apart of the 
Centers for Disease Contra! (CDC), an arm of the 
Public Health Service in the Department of Health 
and Human Services. NIOSH is unique among 
Federal research institutions because it has the 
authority to conduct research in the workplace, and 
to respond to requests for assistance from employers 
and employees . 

NIOSH also consults with the Department of 
Labor (DOL) and other Federal, State, and local 
government agencies to promote occupational safe­
ty and health, and makes recommendations to DOL 
about worker exposure Iimits. 

NIOSH estimates that over 7,000 people are kill­
ed at work each year, and nearly 12 million non-fatal 
injuries occur in the workplace. In addition to death 
and injury, it is estimated that over ten million men 
and warnen are exposed to hazardous substances in 
their jobs that can eventually cause fatal or 
debilitating diseases . To help establish priorities in 
developing research and control of . these hazards, 
NIOSH developed a !ist of the ten leading work­
related diseases and injuries. They are: 

1. Occupational Lung Diseases 
2. Musculoskeletal lnjuries 
3. Occupational Cancers 
4. Occupational Cardiovascular Disease 
5. Severe Occupational Traumatic 

Injuries 
6. Disorders of Reproduction 
7. Neurotoxic Disorders 
8. Noise-lnduced Hearing Lass 
9. Dermatological Conditions 

10. Psychological Disorders 
In 1985, NIOSH held a symposium to develop 

strategies for preventing the first five of .these con­
ditions, and published the strategies in 1986. The re­
maining five conditions were discussed in a sym­
posium in 1986, and strategies were published in 
1988. In both symposia, NIOSH defined the nature 
of each disease, described preventive measures, and 
identified areas needing further research. Much of 
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the Institute's current program involves activities 
directed at the ten conditions on this !ist. 

This report presents a summary of highlights 
from the FY 1988 activities of NIOSH and meets the 
reporting requirements of sections 22 (f) and 26 of 
the Occupational Safety and Health Act of 1970. 

Recommended Standard for Occupational 
Exposure to Radon Progeny in Underground Mines: 
In 1988, NIOSH issued a criteria document, Criteria 
for a Recommended Standard ... Occupational 
Exposure to Radon Progeny in Underground Mines. 
Research in this document demonstrated that over 
a working lifetime, the Federal permissible exposures 
limit for radon still allowed a significant excess risk 
of lung cancer for underground miners. Although 
this risk declined with decreasing cumulative 
exposure, excess risk was still substantial for working 
lifetime exposure at one fourth of the current 
permissible exposure Iimit. 

NIOSH made four recommendations to the 
Mine Safety and Health Administration (MSHA) 
based on these findings . These are: 

• an annual exposure Iimit and average 
workshift concentration to comply with the 
cumulative Iimit; 

• a sampling and analytic strategy to account 
for variable concentrations and provide 
incentives for maintaining Iow exposures; 

• a respirator selection process for the use of 
these protective devices; and 

• prohibiting smoking in mines and encouraging 
miners to quit smoking. 

Endotoxins in Cotton Dust: Endotoxins in the 
dusts from carded cotton appear to have a causative 
role in the acute response .of persons exposed to 
cotton dusts . Levels of these endotoxins vary with 
the type of cotton carded and the geographic area 
in which it is grown. Studies indicated that cotton 
mills processing cotton from growing areas in the 
Western United States were Iess contaminated by 
endotoxin than those using cotton grown in other 
areas. 

NIOSH published a paper in the New England 
Journal of Medicine presenting a clear exposure­
response relationship for endotoxin in the absence 
of a similar relationship for cotton dust. Laboratory 
research demonstrated a strong correlation between 
acute pulmonary function changes and airborne 
endotoxin levels with no correlation between airborne 
cotton dust concentration and Jung response. This 
new information is the most significant development 
in the understanding of byssinosis over the past 15 
years, and it has stimulated development of new 
concepts regarding preventive strategies. 



Fatal Accident Circumstances and 
Epidemiology (FACE): The Fatal Accident Cir­
cumstances and Epidemiology (FACE) project 
describes fatal occupational injuries, identifies poten­
tial risk factors, and develops countermeasures for 
reducing injury. NIOSH distributes project informa­
tion to workers, company management and other ap­
propriate users through FACE reports, NIOSH 
Alerts and journal articles. During FY 1988, NIOSH 
modified the FACE study design to increase data 
validity and to reduce methodologic difficulties in ob­
taining appropriate controls. 

NIOSH also conducted a FACE Workshop at 
the National Mine Health and Safety Academy in 
Beckley, W.V. The workshop provided a forum for 
individuals from different disciplines to discuss pro­
blems of traumatic occupational deaths, and was at­
tended by health department officials, Department 
of Labor officials, OSHA personnel, union represen­
tatives, physicians, nurses, safety specialists, 
epidemiologists, and medical examiners. Attendees 
formed six task forces for increasing collaboration 
between NIOSH scientists and others interested in 
decreasing the number of occupational deaths. 

Revision of Respirator Certification Regula­
tion: More than 1,600 NIOSH/MSHA certifications 
are in effect for more than 7,000 industrial respirator 
models. Between six and seven million American 
workers wear NIOSH-certified respirators to protect 
themselves from hazards in their workplaces . Many 
of these certified respirators are worn in toxic or 
lethal environments where a momentary lapse in 
respiratory protection could result in serious injury 
or death. 

In 1987, NIOSH published a proposed revision 
to the current regulations specifying the performance 
tests and certification criteria for NIOSH certified 
respirators. The revisions were aimed at changing cer­
tification tests that were obsolete, and those not 
representing typical use conditions for NIOSH cer­
tified respirators. 

In 1988, the Institute held two public meetings 
to receive comments about the revisions. Based on 
the !arge number of comments, the Institute made 
extensive changes to its original proposal which will 
be published as a second proposal in 1989. 

Joint American Academy of Der­
matologists/NIOSH National Conference on 
Prevention of Occupational Dermatoses: The 
symposium was held in Washington D.C. and 
represented an important milestone in implementing 
the national strategy for the prevention of one of the 
ten leading occupational diseases and injuries. The 
American Academy of Dermatologists (AAD) has 
emerged as a leader in implementing these strategies 
for preventing occupational dermatological 
conditions. 
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Fourth Finnish-U.S. Joint Symposium on 
Occupational Safety and Health (With Swedish 
Participation): The symposium was held in Turku, 
Finland and was the fourth symposium deriving from 
a Memorandum ofUnderstanding signed in 1982 bet­
ween the U.S. Department of Health and Human 
Services and the Ministry of Social Affairs and 
Health of Finland. For the first time, scientists from 
the Swedish Institute of Occupational Health par­
ticipated in the program. 

The theme for this symposium was Occupational 
Safety and Health Research: the Leading Edge in 
Prevention. Topics discussed included the develop­
ment of the NIOSH strategy for preventing the ten 
leading work-related diseases and injuries in the 
United States; Finland's plans for improving occupa­
tional health services to meet the challenge of new 
workplace technology, and the increased frequency 
of musculo-skeletal disorders in Sweden associated 
with the shift to a service economy. 

Scientists from the three institutes presented 
papers on topics judged to be of mutual concern to 
all three countries. These included exposure assess­
ment, occupational allergies, occupational injuries, 
measures of physical and psychological workload, 
rancer epidemiology, and remedial approaches. 

Worker Notification: Informing workers of 
their potential exposure to occupational disease or 
injury, or worker notification, is anational issue in­
volving the Federal government, unions, and in­
dustry. NIOSH has been active in both studying and 
providing information about individual worker 
notification since 1977. Since that time, NIOSH has 
conducted pilot studies, submitted reports, and con­
vened panels of experts to study many aspects of this 
issue. 

In FY 1988, NIOSH participated in two worker 
notification efforts. The first resulted from a mor­
tality study NIOSH conducted in 1986 to evaluate 
the effects of carbon monoxide exposure on mortality 
from heart disease among bridge and tunnel officers. 
The study concluded that exposure to carbon monox­
ide was responsible for the excess rates of heart 
disease among bridge and tunnel workers. On the 
basis of these findings, in 1988, NIOSH, with the 
cooperation of the Triborough Bridge and Tunnel 
Authority of New York, and the Bridge and Tunnel 
Officers Benevolent Association contacted all surviv­
ing members of the study cohort and next-of-kin, in­
formed them of the study findings, recommended 
periodic individual monitoring for carbon monoxide 
exposure, and provided other pertinent health infor­
mation. (See also Occupational Cardiovascular 
Diseases.) 

In the second worker notification effort, as a 
result of the NIOSH mortality study, Union Carbide 
conducted notification of the cohort. Results from 



this 1986 study indicated that although overall mor­
tality from the cohort was lower than that of the 
overall mortality rate formales in the United States, 
excessive mortality was found for liver cancer, 
leukemia, pancreatic cancer, non-Hodgkins lym­
phoma, and arteriosclerotic heart disease. On the 
basis of these findings , Union Carbide informed its 
employees and retirees of the study results, and made 
recommendations for medical care and other preven­
tive measures . (See also Occupational Cancers.) 

NIOSH also provided technical expertise to State 
health departments on issues of worker notification, 
and briefed groups representing industry, labor, 
academia, and health officers on NIOSH plans for 
notification. 

VII International Conference on Coal 
Workers' Pneumoconioses: This conference was 
the seventh meeting on Coal Workers Pneumo­
conioses since the early 1930's, and was the largest 
of its type ever held. It was also the first time it was 
hosted in the United States. Over a thousand research 
physicians, scientists, and lawyers attended, represen­
ting fifty-seven countries . The size and scope of this 
conference illustrated the impact that the NIOSH 
preventive strategies for occupational lung disease 
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have had on Jung disease research world wide. Scien­
tists reported findings on the effects of silicosis, 
asbestosis, and other pneumoconioses. The con­
ference was sponsored by NIOSH and the Interna­
tional Labour Organization, and cosponsored by 
OSHA, MSHA, and the Bureau of Mines. 

Human Immunodeficiency Virus (HIV): 
NIOSH became involved in activities to prevent 
workplace exposure to bloodborne diseases in 1987, 
after a CDC publication of three cases of human im­
munodeficiency virus (HIV) infection transmitted to 
health care workers after exposure to the virus in the 
workplace. NIOSH activities include assessing 
workplace exposure to bloodborne diseases, and 
developing control technology, administrative con­
trols and recommending appropriate personal pro­
tective equipment, and disseminating information to 
worker groups at high risk. 

In FY J 988, NIOSH published the Joint Ad­
visory Notice for Protection Against Occupational 
Exposure to Hepatitis B Virus (HBV) and HIV. 
NIOSH also provided technical assistance to the 
Occupat'ional Safety and Health Administration 
(OSHA) in the Department of Labor in the prepara­
tion of ruiemaking proposals regarding new blood­
borne diseases. 
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INTRODUCTION 

BACKGROUND 
From earliest times, men and warnen have been 

subjected to injuries and illnesses associated with 
providing a livelihood for themselves and their 
families. Work hazards have posed a threat to people 
of all cultures, from primitive hunters and gatherers, 
agricultural and mining villages, through the 
industrial revolution, and into today's service and 
information economy. For much of our history, 
occupational hazards have been accepted as an 
unavoidable by-product of work. Often, the link 
between illness and exposure to harmful substances 
in the workplace went unrecognized. 

Today, although the relationship between 
exposure to toxins and illness and injury is better 
understood, technological advances are adding 
workplace hazards at an unprecedented rate. The 
National Institute for Occupational Safety and 
Health (NIOSH) estimates that between three and 
nine million American workers are exposed to 
potential carcinogens in their jobs each year. Eight 
million people in the United States are exposed to 
one or several of 750 neurotoxic agents. As many as 
15,000 chemicals pose reproductive hazards, such as 
birth defects, spontaneous abortions and infertility. 
And physical and psychological stresses imposed by 
service jobs are causing an increasing number of 
musculoskeletal and psychological problems. 

We look upon these hazards as intolerable: a 
person's means of earning a living should not be a 
source of pain and illness. In addition to the 
immeasurable costs suffered by sick or injured 
workers and their families, the United States loses 
billions of dollars in lost work days, insurance, 
medical and administrative costs. Such enormous 
costs are unnecessary. Research has shown that work­
related diseases and injuries can be prevented and 
controlled. 

GOVERNMENTINVOLVEMENT 
In 1798, the fifth Congress of the United States 

recognized the value of protecting the health of its 
workers, and established the first Federal health 
program--the Marine Hospital Service for merchant 
seamen. This program later became the U.S . Public 
Health Service, with responsibilities for protecting the 
health of all citizens, although its origins were in 
occupational heaith. 

The first permanent government agency devoted 
solely to occupational safety and health was 
established in 1914 as the Office of Industrial 
Hygiene and Sanitation. In subsequent decades, 
during several name and organizational structure 
changes, the Office developed into an organization 
committed to preventing injury and illness among 
America's workers. 
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The Occupational Safety and Health Act of 1970 
(PL 91-596) transformed the Office into the National 
Institute for Occupational Safety and Health 
(NIOSH), and placed it in the Department of Health, 
Education, and Welfare (now Health and Human 
Services). NIOSH became the lead Federal agency for 
research into occupational safety and health 
problems. 

In 1973, NIOSH became part of the Centers for 
Disease Control (CDC), an arm of the Public Health 
Service in the Department of Health and Human 
Services. CDC is responsible for safeguarding the 
health of all Americans by controlling or preventing 
disease and injury. 

By directing national efforts in scientific research 
and dissemination of its results, NIOSH strives to 
improve conditions in the workplace. All of the 
Institute's efforts are directed toward stewardship of 
the good health of the nation's workers. 

OSHA: THE REGULATORY AGENCY 
The 1970 Act also created the Occupational 

Safety and Health Administration (OSHA) as a 
regulatory agency and placed it in the Department 
of Labor (DOL). OSHA is responsible for 
promulgating standards for occupational safety and 
health, for enforcing those standards, and for 
investigating any suspected violation of standards . 
lt also provides consultation and training services for 
employers and employees. 

NIOSH: THE RESEARCH AGENCY 
NIOSH, by contrast, is a research agency. lt is 

responsible for protecting the health and safety of 
America's workers by conducting research and 
analyzing the results to prevent illness and control 
hazards in the workplace. In addition to the 
Occupational Safety and Health Act, NIOSH has 
other legislative mandates under the Federal Mine 
Safety and Health Act and the Public Health Service 
Act. NIOSH also carries out responsibilities under 
the Toxic Substances Contra! Act, the Superfund 
Amendments and Reauthorization Act (SARA), the 
Clean Air Act, and the Outer Continental Shelf 
Lands Act. 

Because NIOSH is a scientific research agency, 
its influence depends on the scientific quality of its 
findings and recommendations. lt is unique among 
Federal research institutions in its ready response to 
requests for assistance from employers and 
employees, and it maintains broad interaction--both 
nationally and internationally--with other groups and 
individuals that have similar concerns to foster a 
cooperative effort in combating these problems. 

To help establish priorities, both internally and 
in its interactions with others, NIOSH scientists 
developed a !ist of ten leading work-related diseases 



and injuries (Table 1), and proposed strategies to 
prevent each of them. NIOSH invited leading experts 
to improve and elaborate on these strategies at two 
national symposia. The strategies define the nature 
of each problem, describe preventive measures that 
can be taken now, and indicate knowledge needed 
for the future. Common themes in the strategies 
include: 

• improved surveillance of hazards and health 
effects 

• identification of research needs 
• implementation of control measures before 

adverse health effects appear 
• the need for better definitions and 

diagnoses of certain conditions 
• better preparation before introducing new 

agents and processes 
• education, especially about risks 
• improved training in basic concepts of 

occupational health for primary care 
providers, professionals, design engineers, 
and others. 

TABLE I 
Leading Work-Related Diseases 

and Injuries--United States 

1. Occupational Lung Diseases 
2. Musculoskeletal lnjuries 
3. Occupational Cancers 
4. Severe Occupational Traumatic lnjuries 
5. Occupational Cardiovascular Diseases 
6. Disorders of Reproduction 
7. Neurotoxic Disorders 
8. Noise-lnduced Hearing Loss 
9. Dermatological Conditions 

I O. Psychological Disorders 

NIOSH ACTIVITIES 
To carry out its mandated duties, NIOSH: 

• conducts research, experiments, or 
demonstrations, either directly or by grants 
and contracts; 

• develops innovative methods and 
approaches to deal with occupational safety 
and health problems; 

• produces criteria for toxic substances and 
physical agents that 1) describe safe 
exposure levels for various employment 
periods, including (but not limited to) 
exposure levels at which no employee will 
suffer impaired health or functional 
capacities or diminished life expectancy 
resulting from work experience, and 2) 
emphasize ways to discover latent disease 
and establish causal relationships between 
work conditions and diseases/injuries; 
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• determines, on written request, whether a 
given substance has potentially toxic effects 
in the concentrations normally found or 
used in the workplace; 

• serves as a principal focus for training 
programs that increase the number and 
competence of personnel engaged in the 
practice of occupational safety and health; 

• publishes an annual !ist of all known toxic 
substances and the concentrations at which 
such toxicity is known to occur; 

• develops and coordinates appropriate 
reporting procedures to help accurately 
describe the nature of national occupational 
safety and health problems; 

• conducts and publishes industrywide studies 
on the potential for illness, disease, or loss 
of functional capacity resulting from 
chronic or low-level exposure of workers to 
industrial materials, processes, and stresses; 

• consults with DOL; other Federal, State, 
and local government agencies; industry 
and employee organizations; and other 
appropriate individuals, institutes, and 
organizations to promote occupational 
safety and health; 

• surveys toxic substances and hazardous 
physical agents in mines and recommends 
worker exposure limits to the Mine Safety 
and Health Administration (MSHA), DOL; 

• administers the x-ray surveillance program 
for coal miners; 

• tests and certifies respirators and coal mine 
dust measuring devices. 

These tasks are organized into four program 
strategies: identification, evaluation, control, and 
dissemination. 

ldentification: Before action can be taken to 
reduce or eliminate occupational health and safety 
hazards, the hazards must first be identified. NIOSH 
identifies problems in two ways. First, it responds 
to requests from employers or employees and their 
representatives for investigations of.health and safety 
hazards in the workplace. Results of these 
investigations, called Health Hazard Evaluations 
(HHEs), are made available to all involved and 
interested parties and to the Department of Labor. 

Second, NIOSH conducts surveillance. 
Although no national program exists for surveillance 
of occupational safety and health, NIOSH uses data 
available from the Bureau of Labor Statistics, the 
Social Security Administration, the National Center 
for Health Statistics, the National Institute for 
Environmental Health Sciences, the National Cancer 
Institute, the National Safety Council, State 



workers' compensation files, State vital statistics and 
other State files, hospital discharge data, and the 
National Electronic lnjury Surveillance System. In 
addition, NIOSH conducts its own surveillance 
activities, including the National Occupational 
Exposure Survey (NOES), the National Occupational 
Health Survey (NOHS), the National Occupational 
Health Survey of Mining (NOHSM), the National 
Study of Coal Workers' Pneumoconiosis, and the 
National Traumatic Occupational Fatality project. 

Evaluation: NIOSH evaluates work-related 
health problems to help understand their cause and 
severity. This is done primarily through targeted 
laboratory and field research. The Institute developed 
its suggested list of ten leading work-related diseases 
and injuries as an aid to setting priorities and focusing 
its activities and resources on the most important 
problems. 

Control: The ultimate goal of the Institute's 
prevention program is to control work-related 
diseases and injuries by discovering, assessing, and 
improving measures that can reduce occupational 
hazards. This, too, is accomplished through targeted 
research in the areas of control technology and 
personal protective equipment. In the latter category, 
NIOSH, in conjunction with MSHA, tests and 
certifies respirators based on their compliance with 
requirements in 30 CFR 11 and 30 CFR 74. 

The Institute maintains analytical chemistry 
and biological expertise to support its laboratory 
research and field studies. Air and biological samples 
are analyzed, and new methods are developed for 
sampling and measuring toxic materials. 

Dissemination: To be effective in protecting 
workers, the results of research must be applied in 
the workplace. To help accomplish this, NIOSH 
disseminates its research findings to all organizations 
and individuals who are in positions to put them into 
practice. 1) NIOSH makes recommendations for 
standards and submits them for regulatory action by 
OSHA and MSHA. These recommendations are 
produced in the form of Criteria Documents and 
testimony before the regulatory agencies. 2) NIOSH 
presents its findings at scientific meetings and also 
publishes Current lntelligence Bulletins, the NIOSH 
Manual of Analytical Methods, control technology 
assessments, hazard alerts, fact sheets, research 
reports, and articles in scientific journals and the 
CDC Morbidity and Mortality Weekly Report 
(MMWR). 3) NIOSH conducts training courses in 
occupational safety and health, supports 14 
Educational Resource Centers for training 
professionals in these fields, and strives through its 
projects, Minerva and SHAPE, to incorporate 
occupational safety and health principles into the 
curricula of schools of business and engineering. 
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4) NIOSH maintains a library, several databases, a 
mailing list of 18,000 professionals, and a publication 
office to answer questions and to distribute 
publications on occupational safety and health 
matters. 5) NIOSH provides for data retrieval 
through its NIOSHTIC data base and information 
from the primary research literature to support 
occupational safety and health professionals who 
help prctect workers at hazardous waste sites. 6) 
NIOSH responds to queries from individuals in the 
continental United States through its toll free 
number, 1-800-35-NIOSH. 

ORGANIZATION OF THE INSTITUTE 
To address health and safety problems for 

America's workers, NIOSH coordinates the efforts 
of a variety of trained scientists: physicians, nurses, 
industrial hygienists, epidemiologists, toxicologists, 
chemists, physicists, engineers with various special­
ties, behavioral scientists, ergonornists, psychologists, 
and sociologists, as well as statisticians, educational 
specialists, and writers. 

The Office of the Director for the Institute is 
supported by an Office of Program Planning and 
Evaluation; an Office of Administrative and 
Management Services; and a Grants Program Activi­
ty, all located in the CDC facility in Atlanta, Georgia; 
and by a liaison office in Washington, D.C. 

The Institute also has seven divisions, two in 
Morgantown, West Virginia, and five in Cincinnati, 
Ohio (Table II). NIOSH industrial hygienists are 
assigned to regional offices that serve the U .S. Public 
Health Service in Atlanta, Boston, and Den ver. 

Dil'ision of Biomedical and Behavioral Science 
(DBBS): DBBS conducts research via both 
laboratory and worksite investigations focused on 
toxicology, stress, ergonomics, and the effects of 
physical agents. 

The Division's toxicology program emphasizes 
the development and evaluation of sensitive methods 
for assessing adverse effects of workplace exposures 
to reproductive and neurotoxic hazards; development 
of methods for biological monitoring to evaluate 
exposures to workplace chemicals; and studies of 
factors that affect toxicity in the workplace such as 
combination exposures, percutaneous absorption, 
and physical activity. Additional research is directed 
at cardiotoxic hazards and animal studies of early 
developmental disorders in offspring of exposed 
parents. 

Stress research involves investigations of job 
demands and workplace conditions that produce 
emotional and mental strains and related 
psychological disorders. Current studies are directed 
at the impact of new technology, the development 
of methods to rate job stress and strain, and the 
evaluation of worksite stress reduction efforts. 



Ergonomics research in DBBS is concerneo with 
techniques for limiting overexertion hazards in lifting 
jobs and reducing wear-and-tear musculoskeletal 
injuries of the upper and lower limbs due to poor tool 
design, work station layout, or tasks necessitating 
repetitive, forceful movements. Guidelines to reduce 
biomechanical stressors and musculoskeletal strains 
inherent in such work are being developed and 
evaluated to determine their effectiveness in the 
workplace. 

Physical agents research evaluates occupational 
hazards posed by noise, heat, vibration, and non­
ionizing radiation . Noise studies address the risks to 
hearing of impulse versus steady-state noise and the 
adequacy of current hearing conservation practices . 
Improved instrumentation and methodologies for the 
evaluation of occupational hazards resulting from 
worker exposures to physical agents are being 
developed. 

Division of Physical Sciences and 
Engineering (DPSE): DPSE conducts worksite and 
laboratory research to develop procedures and 
equipment for the control and measurement of 
occupational health hazards . lt also provides 
analytical support for the lnstitute's research efforts 
and operates a quality control reference program for 
industrial hygiene laboratories. 

The control technology program is designed to 
prevent occupational diseases and injuries before they 
occur by assisting employers, especially smaller 
businesses, in better design and operation of the 
workplace. This work involves identification and 
evaluation of effective engineering controls used in 
a variety of processes and industries . The division 
promotes the transfer and widespread application of 
these preventive engineering control measures. 

DPSE conducts research to develop and improve 
methods for analysis of toxic substances found in the 
workplace using state-of-the-art analytical 
instrumentation. Research is also conducted to 
establish performance requirements for direct 
reading, area, and personal instrumentation used in 
the evaluation of exposures to hazardous levels of 
chemical and physical agents. 

The quality of the nation's analytical data on 
workplace environments is assessed through the 
NIOSH Proficiency Analytical Testing (P AT) pro­
gram. The division (working with the American In­
dustrial Hygiene Association), determines the 
analytical competence of participating laboratories, 
and assists those laboratories in improving analytical 
performance. The division also encourages and sup­
ports development and promulgation of national 
guidelines for accreditation of industrial hygiene 
laboratory facilities; selects and develops standard 
reference materials for use in the measuremerit of in­
dustrial hygiene hazards; and provides quality 

7 

assurance in the analysis of the lnstitute's laboratory 
and field programs and contract laboratories. 

DPSE provides analytical chemistry support to 
the Institute's laboratory research and field investiga­
tion programs, including routine measurement of 
samples by established methods, special measurement 
of complex samples, and short-term development of 
methods by using state-of-the-art analytical 
instrumentation. 

Division of Respiratory Diseases Studies 
(DRDS): DRDS is the lnstitute's focal point for 
epidemiological research on occupational respiratory 
diseases. The division designs, conducts and inter­
prets cross-sectional and prospective morbidity and 
mortality studies of occupational respiratory disease. 
Field studies, including a health hazard evaluations 
program for mines, with industrial hygiene, 
epidemiology and medical components, are con­
ducted at mines, mills, and other industrial plants 
where respiratory diseases may occur. 

Research is conducted on immunological 
mechanisms and cell biology/physiology, including 
the role' of microbiological organisms, to elucidate 
the effects of environmental exposure associated with 
occupational respiratory diseases and to identify fac­
tors associated with early detection and differential 
rates of susceptibility to disease. 

DRDS plans, coordinates, records results, and 
prepares notifications of medical examinations man­
dated under the Federal Mine Safety and Health 
Amendments Act of 1977, and operates a certifica­
tion program for medical facilities and physicians 
who participate in the examination program. DRDS 
evaluates and approves employer programs for the 
examination of employees in accordance with 
published regulations and arranges for the examina­
tion of employees who work at locations not having 
an approved examination program. The division also 
conducts the National Coal Workers' Autopsy Pro­
gram and performs research into the post-mortem 
identification and quantification of occupational 
respiratory exposures . 

Division of Saf ety Research (DSR): DSR is 
responsible for the safety research program aimed at 
preventing or mitigating traumatic injury and death 
to workers . DSR plans and conducts laboratory and 
worksite studies to identify and establish effective 
methods for minimizing workers' risk to injury and 
disease through the use of personal protective equip­
ment, work practices, managerial approaches, and 
engineering controls . 

The division maintains various national 
surveillance data bases for detecting and monitoring 
the frequency of injuries in occupational settings, for 
risk assessment, for establishing research priorities, 
and for identifying problems for the occupational 
safety and health community. The div.ision conducts 



general occupational injury surveillance, including 
the collection, analysis, and interpretation of injury 
statistics. DSR works with State agencies to upgrade 
injury surveillance and to conduct epidemiologic 
studies of occupational injuries and their etiology. 

To identify and document effective methods for 
reducing musculoskeletal and acute traumatic 
injuries, DSR studies the effects of workplace 
environment factors on safety, and provides technical 
assistance on problems requiring expertise in 
ergonomics, engineering, and related disciplines. 
Using safety techniques that account for all elements 
of an operating system, the division analyzes 
operations to identify hazards and develop strategies 
that will prevent injuries. 

The division evaluates, certifies, and maintains 
records of respirators and of instruments for 
measuring dust in coal mines. To ensure that 
respirators continue to meet regulatory requirements, 
DSR audits, develops and reviews performance 
requirements, standards, and guidelines for 
certification. The division conduc•s field evaluations 
and laboratory research on the performance of 
personal protective equipment including respirators 
and protective clothing. 

Division of Standards Development and 
Technology Transfer (DSDTT): DSDTT serves as 
the focal point for the development and review of 
scientific policy in the Institute. DSDTT develops and 
maintains a system of current information profiles 
that identify the number of potentially exposed 
workers, manufacturing production volumes, toxicity 
and severity of the hazard, and the status of research 
studies in Federal agencies and the private sector. 
Using these profiles, the division identifies those 
substances, industries, and occupations that pose an 
unacceptable safety and health risk, and sets priorities 
for which recommendations should be developed or 
revised and which research should be conducted. 

DSDTT compiles, analyzes, and critiques ex­
isting detailed scientific and technical information in 
preparing recommendations for the prevention of 
selected occupational safety and health hazards. The 
most complex of these recommendations take the 
form of Criteria Documents, which include en­
vironmental limits, requirements for medical ex­
aminations, personal protective equipment, employee 
notification of hazards, work practices, engineering 
controls, worker training, monitoring, and record­
keeping. The second form of recommendation, the 
Current Intelligence Bulletin (CIB), disseminates new 
scientific information about occupational hazards. 
A CIB may focus on a previously unrecognized 
hazard or may report new data on a known hazard. 
lt gives background information about the hazard 
and outlines recommended action for controlling ex­
posures. A third form of recommendation is the 
Alert, which is a short narrative of new findings 
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or case histories published with the intent to reduce 
injuries, disease, or fatalities through prevention 
strategies. Alerts aretargeted to persons in a position 
to intervene directly in the workplace to quickly 
eliminate the problem or reduce th:! risl: . The division 
also prepares special occupational hazard reviews and 
risk assessments of potential workplace hazards. 

In cooperation with DOL, the division develops 
and coordinates the Institute's testimony for hearings 
on proposed standards to support scientific and 
technical considerations. As appropriate, DSDTT 
prepares recommendations for emergency temporary 
standards in support of DOL. 

DSDTT annually revises the legislatively 
mandated toxic substances list, the Registry of Toxic 
Effects of Chemical Substances (RTECS). The 
division also develops and maintains the NIOSH 
computer-based technical abstract information 
system (NIOSHTIC) and other computer-oriented 
information resources such as the Document Infor­
mation Directory System (DIDS) which catalogs 
NIOSH documents (e.g., Hazard Evaluation and 
Technical Assistance, Control Technology, In­
dustrywide Study, contract and grant, Fatal Accident 
Circumstances and Epidemiology, and miscellaneous 
reports; numbered publications; training documents; 
testimonies; and scientific journal articles resulting 
from NIOSH research). 

DSDTT manages a clearinghouse for NIOSH 
technical information on occupational safety and 
health. The division establishes liaison with 
government and nongovernment sources, including 
international organizations, to obtain and 
disseminate technical data. 

Division of Surveillance, Hazard Evalua­
tions, and Field Studies (DSHEFS): DSHEFS 
conducts surveillance of the nation's work 
force and its environs to make an early detection and 
continuous assessment of the magnitude and extent 
of job-related illnesses, exposures, and hazardous 
agents. 

DSHEFS conducts legislatively mandated health 
hazard evaluations (HHE's) and industrywide epi­
demiological research. The objective of the 
industrywide studies program is to conduct occu­
pational health studies, the results of which are 
used to help make ''industry-wide'' recommen­
dations regarding safe levels of exposure in the 
workplace. These studies are designed to answer 
specific research questions important to occupa­
tional health and are accomplished by conducting 
various types of epidemiological mortality/morbidity 
and exposure-assessment studies to 1) identify the 
occupationally related causes of disease in the 
working population and their offspring, 2) determine 
the incidence and prevalence of acute and chronic 
effects from work-related exposures to toxic and 



hazardous substances and determine at what level of 
exposure or dose these effects occur, and 3) provide 
information needed to develop recommended stan­
dards for the control of occupational health hazards. 

On request, DSHEFS investigates the causes of 
workplace illnesses and accidents and determines 
through on-site HHEs whether a substance, practice 
or condition is a present or potential hazard. Depend­
ing on the problem, the division may send industrial 
hygienists or dispatch a team of specialists that may 
include physicians, nurses, chemists, toxicologists 
and engineers. After the field investigation, DSHEFS 
completes a final report which is then sent to OSHA 
and to both the employer and the employee represen­
tative in the plant involved. 

Using new and existing data sources from 
government agencies (Federal, State, and Iocal), 
labor, industry, registries, physicians, and medical 
centers, DSHEFS conducts surveillance to detect 
occupational health and exposure problems early and 
to assess their on-going magnitude and extent. 
DSHEFS also evaluates and validates studies on the 
reporting systems for occupational illness to help 
develop methods that will measure the magnitude of 
the occupational health problem nationally. 

DSHEFS also provides, on request and on a self­
initiated basis, technical assistance, demonstrations, 
and consultation on technical matters pertaining to 
occupational safety and health to other Federal, State 
and local agencies, an.d other technical groups, 
unions, employers, and employees. 

Division of Training and Manpower 
Development (DTMD): DTMD imple~ents 
Scction 21 of the Occupational Safety and Health 
Act, which mandates the training and education 
functions. The division develops continuing 
education programs to maintain and improve the 
competence of the occupational health and safety 
professional and paraprofessional work force. 

DTMD provides short-term technical training 
courses, including seminars, independent study 
packages, and specialized workshops to Federal, 
State, and local governments; private industry; labor 
unions; and other organizations. The curriculum 
development program designs and produces course 
packages and other training materials for Institute­
sponsored training programs, including presentations 
by in-house faculty and those conducted by 
universities and other outside training organizations. 

The educational resource development program 
continually assesses manpower needs for 
occupational health and safety practitioners and 
researchers on a nationwide basis. To help meet the 
demand for such personnel, DTMD administers a 
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major trammg grant program, through trammg 
project grants and the 14 Educational Resource 
Centers (ERCs), to foster the development of aca­
demically-based training programs for occupational 
health nurses and physicians, industrial hygienists, 
toxicologists, epidemiologists, and safety 
professionals. In addition, two intramurally 
supported programs, Project Shape and Project 
Minerva, influence the basic educational processes 
for practicing engineers and managers, respectively, 
by helping incorporate occupational safety and health 
principles and concepts into existing curricula at 
schools of engineering and business administration. 

Grants Program Activity: This office advises 
the Institute on the development and progress of 
NIOSH-sponsored extramural research; cooperates 
with the Institute's divisions and offices to stimulate 
grant applications for research and demonstration 
projects in relevant priority areas; monitors in-depth 
reviews from consultant experts of grant proposals; 
conducts secondary reviews of grant proposals; 
receives and evaluates reports of grant-supported 
projects; and coordinates the grants program with 
the lnstitute's intramural and contract research and 
with related programs in other HHS units, U .S. 
Department of Labor, U.S. Department of the 
lnterior, and other agencies. 

INFORMATION CONT ACTS 
NIOSH publications are available from: 

Publications Dissemination, DSDTT 
National Institute for Occupational 

Safety and Health 
4676 Columbia Parkway, Cincinnati, Ohio 45226 

(513) 533-8287 

A toll free number is provided in the continental 
United States for requesting Health Hazard Eval­
uations and technical information: 

1-800-35-NIOSH 

FY 1988 Administrative Summary 
NIOSH operated in FY 1988 with 776 allocated 

full-time equivalents and a total budget of 
$69,688,000, of which $9,718,000 was allocated for 
training grants and $6,224,000 for research grants. 
In all, l 14 research/demonstration grants were active 
during some portion of FY 1988, and 73 awards were 
made. Currently, 16 officers from the CDC Epidemie 
Intelligence Service (EIS) are assigned to NIOSH. 

This report presents a summary of highlights 
from the FY 1988 activities of NIOSH and meets the 
reporting requirements of sections 22(f) and 26 of the 
Occupational Safety and Health Act of 1970 (P. L. 
91-596). 



IDENTIFICATION 

SURVEILLANCE 
One of the primary goals of NIOSH is the 

development of a comprehensive, nationwide system 
for surveillance of occupational diseases and injuries. 
NIOSH is developing a system that provides com­
plete surveillance data as quantitative measures of oc­
cupational health events. These data are accumulated 
through a Memorandum of Understanding with the 
Bureau of Labor Statistics and the National Center 
for Health Statistics; cooperation with the 
Surveillance Coordinating Group of the Centers for 
Disease Contra!; and the establishment of the 
NIOSH Surveillance Coordinating Activity and 
Group. NIOSH will use these data to determine the 
need for public health action and to ascertain the ef­
fectiveness of intervention programs. 

The NIOSH surveillance plan, published in FY 
1987, has six objectives: 

• Develop a model occupational disease 
reporting system for health care providers; 

• Incorporate occupational health issues into 
national and regional surveys; 

• lmprove hazard surveillance; 

• Develop uniform information and share 
methodology; 

• Disseminate information and share 
methodology; and 

• Perform surveillance of conditions described 
in the NIOSH Proposed National Strategies 
for the Prevention of Leading Work-Related 
Diseases and lnjuries. 

In support ofthese goals, NIOSH conducted the 
following activities: 

SENSOR: The Sentinel Event Notification 
System for Occupational Risks (SENSOR) is a net­
work of physicians and State health departments 
operating through cooperative agreements between 
NIOSH and participating States. The objective of 
SENSOR is to promote reporting of illnesses andin­
juries in the workplace. Sentinel doctors in SENSOR 
States report cases of potentially work-related illness 
to their State health departments for analysis. If the 
illness is determined to have resulted from exposures 
in the workplace, the health department notifies the 
worker and evaluates co-workers' health and 
workplace conditions. 

In FY 1988, NIOSH began funding cooperative 
agreements for SENSOR with three States; Massa­
chusetts, New York, and Ohio; and continued fun­
ding agreements made in FY 1987 to California, Col­
orado, Michigan, New Jersey, Oregon, Texas, and 
Wisconsin . 
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In FY 1988, NIOSH continued to collect data 
on incidences of carpal tunnel syndrome, occupa­
tional asthma, pesticide poisoning, Iead poisoning, 
and silicosis. In FY 1989, the scope of the system is 
to be expanded to collect data on pneumoconioses, 
occupational bums, and hypersensitivity pneumon­
itis. 

Capacity-Building Cooperative Agree­
ments: In FY 1988, NIOSH funded the final year 
of its five-year cooperative agreements for Capacity 
Building in Occupational Safety and Health. These 
cooperative agreements were made to enhance sur­
veillance capabilities of occ'upational disorders at 
State, territorial and local levels, and emphasized oc­
cupational safety and health activities and injury and 
fatality surveillance. Cooperative agreements were 
made with Colorado, Kentucky, Massachusetts, New 
Jersey, North Dakota, Ohio, South Carolina, 
Virginia and Wisconsin. 

Standard Case Definitions: The Board of 
Scientific Counselors formed a subcommittee to 
critically review standard case definitions, which met 
to review and propose a surveillance definition of 
work-related carpal tunnel syndrome. NIOSH has 
also completed drafts of standard case definitions for 
silicosis, and, with the Association of Environmen­
tal and Occupational Health Clinics, will further 
evaluate a standard definition for occupational 
asthma. 

National Center for Health Statistics: An 
Occupational Health Supplement was administered 
as part of the 1988 National Health Interview Survey 
(NHIS). NHIS was administered as a door-to-door 
survey to 50,000 households, and all data have been 
collected. The survey is to determine the prevalence 
of work-related conditions including back pain, hand 
and wrist discomfort, dermatitis, and mucosal irrita­
tions of the ear, nose and throat. 

Inventory of Surveillance Systems: NIOSH 
conducted an inventory of all surveillance activities 
underway at the Institute during FY 1988. A com­
pendium of these activities was developed including 
a listing of all activities in each division of the In­
stitute and a brief description of each project. 
NIOSH defined surveillance systems as ongoing 
systematic collection and analysis of data on trend 
monitoring for specific occupationally related health 
conditions or occupational exposures. Surveillance 
projects are studies conducted for a finite period to 
identify specific conditions or cases, exposures, and 
intervention strategies that may later be integrated 
into a surveillance system. 



Silicosis in Foundry Workers: Prevention of 
silicosis is possible through controlling levels of 
workers' exposure to silica. NIOSH, with the sup­
port of the CDC Prevention Research and Develop­
ment Program, is conducting a project to explore the 
feasibility of environmental control of silica levels in 
foundries in Ohio. NIOSH initiated a cooperative 
agreement making Ohio part of the NIOSH Sentinel 
Event Notification System for Occupational Risks 
(SENSOR). Under this agreement, Ohio will em­
phasize foundries as the primary target industry for 
workplace evaluations. 

During FY 1988, the Ohio Department of Health 
prepared a !ist of plants with foundries. Activities and 
interventions for silicosis will be evaluated by com­
piling and analyzing silica dust levels collected by 
State and Federal inspectors in these foundries. Ohio 
also analyzed workers' compensation claims for 
silicosis over . the past two years. 

In FY 1989, the State will compile silica dust 
measurements taken in compliance with regulations 
at these workplaces, and where appropriate, conduct 
or coordinate effective evaluations to reduce silica 
exposures. Then the State will determine whether 
preventive recommendations have been followed, and 
whether silica dust levels have been reduced. 

NHANES III: 
In FY 1988, NIOSH completed the development 

of two study modules to be included in the third Na­
tional Health and Nutrition Examination Survey 
(NHANES III) . NIOSH also participated in develop­
ing the preliminary design of data quality control pro­
cedures to be carried out for these modules for the 
duration of the survey. The two study modules are 
components of the NHANES III, in which, over the 
next six years, approximately 40,000 people will be 
interviewed and an estimated 30,000 will also be ex­
amined. Results from the two modules will provide 
NIOSH with pulmonary and neurobehavioral data. 

NIOSH used other currently available data 
systems for the following: 

0 Approximately 200,000 data requests are filled 
from the National Occupational Hazard 
Survey (NOHS) data base each year. In FY 
1988, NIOSH filled requests for information 
from within NIOSH, from industry, other 
Federal agencies, State agencies, academia, 
foreign countries and from private citizens . 

• NIOSH continued gathering information for 
the National Occupational Exposure Survey 
(NOES) !ist of product ingredients from trade­
name products. In FY 1988, NIOSH mailed 
187,000 requests for product ingredients and 
received 99,800 responses. 
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• To help determine the prevalence of 
pneumoconiosis in coal miners, NIOSH 
received and evaluated autopsy reports from 
over 3,000 former underground coal miners. 
The study demonstrated that 13 percent of the 
miners had silicosis, and that quartz particles 
remained in the lungs long after exposure. 
NIOSH also continued screening coal workers 
for coal workers pneumoconiosis (CWP) 
under its CWP Chest X-Ray Screening Pro­
gram. Under this program, which was begun 
in 1970, all miners are eligible to receive an 
x-ray examination at least once every five 
years at NIOSH-certified facilities. Findings 
from each evaluation are confidential, but if 
the miner is found to have CWP, the miner 
has the right under MSHA's authority to be 
transferred to other work without reduction 
in pay. 

• NIOSH analyzed data from the National 
Center for Health Statistics' multiple-cause­
of-death listings to determine the prevalence 
of silicosis. Analysis showed a downward 
trend in deaths with silicosis over the past 15 
years (See Occupational Lung Diseases) . 

• NIOSH continued development of the In­
stitute's Job/Exposure Matrix to provide a 
national data base to identify potential oc­
cupational hazards throughout the country. 
In FY 1988, NIOSH linked the matrix with 
information from the National Health Inter­
view Surveys. This linkage represents a 
mechanism for associating health effects with 
specific chemical exposures. 

• In support of the Environmental Protection 
Agency's epidemiologic program to develop 
sensitive/specific early markers for occupa­
tional disease, NIOSH is evaluating hospital 
workers to determine whether certain 
biological markers, such as chromosome aber­
rations and hemoglobin alkylation, are 
associated with exposure to ethylene oxide. 
Laboratory analysis of industrial hygiene and 
cytogenetic results was begun in FY 1988 and 
will continue during FY 1989. 

• Cooperation with the Conference of State and 
Territorial Epidemiologists continued toward 
the goal of an occupational disease-reporting 
system. In FY 1989, NIOSH will present fin­
dings from surveillance of occupational Iead 
poisoning carried out in five States and will 
encourage and offer assistance to other States 
to participate in similar surveillance activities. 

• Numerous uses were made of Social Security 
Disability Files, Occupational Safety and 
Health Administration records, Annual 



Survey tapes from the Bureau of Labor 
Statistics, Employment Earnings records, 
Health Interview Surveys, Workers' Compen­
sation files, National Health and Nutrition 
Examination Survey II, Mine Safety and 
Health Administration records, the Sup­
plementary Data System, and County 
Business Patterns. 

• NIOSH submitted four National Occupa­
tional Health Survey-Mining (NOHSM) com­
modity reports to MSHA, and completed ap­
proximately 80 mine surveys . 

• NIOSH researchers used Ohio Workers' 
Compensation data to identify cases of work­
related lead poisoning, and identified sources 
of continuing lead exposure and problems 
related to control of lead hazards. As a result 
of these findings, NIOSH researchers made 
recommendations to employers and 
employees to reduce or eliminate the lead 
hazards. NIOSH is exploring the value of 
compensation data for identifying and preven­
ting other occupational diseases. (See 
Neurotoxic Disorders.) 

HEALTH HAZARD EVALUATIONS 
Another means for identifying occupational 

health problems is through the NIOSH Health 
Hazard Evaluation Program. The Institute responds 
to requests for technical assistance or hazard evalua­
tion of workplace health problems by conducting 
medical, industrial hygiene, and epidemiologic in­
vestigations. These results are made by employees 
and their representatives, employers, and Federal, 
State, and local agencies when health problems arise 
or are suspected from exposure to chemical, biologic, 
or physical agents in the workplace. 

NIOSH received 394 requests for Hazard 
Evaluation/Technical Assistance (HETA) FY 1988, 
and completed 434 HET A's (some of which were 
requested in the previous year). NIOSH completed 
and disseminated 93 full technical reports, 262 letter 
reports following site visits, and 79 other closing 
statements. Types of exposures that prompted re­
quests for HET A's are listed in Table III. 

Health Hazard Evaluations of special signif­
icance were: 

• High incidence of carpal tunnel syndrome 
among workers at a !arge meat packing 
facility; 

• Evaluation of hospital personnel exposure to 
ribavirin, an antiviral drug administered as an 
aerosol; 

• Evaluation of high incidence of asthma 
attacks at a meat processing plant; 
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• Evaluation of employee exposure to PCBs at 
a PCB incineration facility; 

• Evaluation of the effects of smoke inhalation 
in fire fighters at Yellowstone National Park 
during the 1988 forest fire; and 

• Evaluation of the cause for respiratory effects 
in workers at a narcotics production com­
pany. 

Representative findings of completed Health 
Hazard Evaluations included: 

• Electrical burnout of fluorescent light ballasts 
resulted in PCB air/surface levels above 
background requiring ventilation; 

• A high prevalence of musculoskeletal dis­
orders including carpal tunnel syndrome, 
ganglionic cysts, and tendonitis were found in 
ammunition assembly production; 

• Workers at a turkey processing plant exper­
ienced ergonomic related injuries of carpal 
tunnel syndrome and other musculoskeletal 
problems; 

• Researchers looked for residual concentra­
tions of PCB, dioxin, and furans after a 
transformer burned in an office building, and 
found that levels were below cleanup criteria 
following decontamination; 

• Hazardous waste incinerator workers were ex­
posed to PCBs at levels in excess of guidelines 

. recommended by NIOSH; skin findings and 
serum PCB were not correlated; 

• Workers in vapor/solvent decontamina­
tion operation fot PCB contaminated 
transformers were exposed to dioxins and 
furans . 

• Exposure to cadmium caused kidney disease 
in production workers; 

• Vitreous china workers were exposed to ex­
cessive concentrations of respirable silica 
dusts. Respiratory symptoms and pulmonary 
function impairment was found; 

• Hazardous exposures to heat, noise, asbestos, 
coal dust and silica were identified in a 
municipal coal and refuse derived fuel power 
plant. 

• Meat processing plant workers occupational­
ly exposed to proteolytic enzymes meat 
tenderizers developed asthmatic reactions; 

• A potential hazard exists from exposure to 
smoke generated by electrocautery knives dur­
ing reduction mammoplasty surgical 
procedures. 



EVALUATION 

OCCUPATIONAL LUNG DISEASES 
Because the lung is subject to exposure from 

many industrial dusts, fumes, and fibers, this organ 
is both a means of entry for toxic substances and a 
target for injury and disease. Some toxic substances 
recently introduced into the workplace have been 
identified as harmful to pulmonary tissue, but 
because the disease or injury process can be very long, 
their effects may not be seen until 30 to 40 years after 
exposure. NIOSH is evaluating substances found in 
the workplace and their effects on this vital organ. 

Endotoxins in Cotton Dust: Endotoxins in 
the dusts from carded cotton appear to have a 
causative role in the acute response of persons 
exposed to cotton dusts . Levels of these endotoxins 
vary with the type of cotton carded and the 
geographic area in which it is grown. Studies 
indicated that cotton mills processing cotton from 
"western" growing areas were less contaminated by 
endotoxin than were those using cotton grown in 
other areas. 

NIOSH published a paper in the New England 
Journal of Medicine presenting a clear exposure­
response relationship for endotoxin in the absence 
of a similar relationship for cotton dust. Laboratory 
research demonstrated a strong correlation between 
acute pulmonary function changes and airborne 
endotoxin levels with no correlation between airborne 
cotton dust concentration and lung response. This 
new information is the most significant development 
in the understanding of byssinosis, (a respiratory 
disease caused by exposure to fibers of cotton or flax) 
over the past 15 years, and it has stimulated 
development of new concepts regarding preventive 
strategies . 

Lung Testing Equipment: NIOSH developed 
a specialized lung function (spirometry) testing device 
for use by NIOSH and the National Center for 
Health Statistics in their National Health and 
Nutrition Examination (NHANES) study. This 
spirometry system has been evaluated and meets all 
of the recommendations of the American Thoracic 
Society . 

Silicosis: Silicosis is a slowly progressive 
disease resulting in impairment of lung function, 
found in workers after prolonged exposure to dust 
containing silica. NIOSH demonstrated that 13 
percent of the more than 3,000 miners autopsied as 
part of the National Coal Workers Autopsy Study 
had silicosis, and that quartz particles less than 1 
micrometer remained in the lungs long after 
exposure. The final report was completed and 
delivered to the Bureau of Mines (BOM) for the 
development of control technology for these 
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respirable particles. 

NIOSH also made significant progress in 
developing and testing models for silicosis and 
byssinosis. Testing of the responses to silica and 
cotton demonstrated major changes in lung cell 
functions as weil as overall changes in lung functions. 

A scanning electron microscopy technique was 
developed for the analysis of surface composition 
properties of crystalline silica. NIOSH is currently 
receiving samples to be used in support of respiratory 
disease studies and respirator research. Test results 
indicate that surface composition of a particle and 
absorbed substances may radically alter its toxicity. 

NIOSH developed a computer programming 
capability to analyze National Center for Health 
Statistics multiple cause of death listings for silicosis. 
Preliminary tabulations indicate a downward trend 
in deaths with silicosis over the past 15 years, showing 
831 deaths with silicosis in U .S . residents in 1970, 
and 334 deaths with silicosis in I 985 . A presentation 
was given on "Multiple Cause of Death Data for 
Occupational Respiratory Diseases" to State health 
department representatives at the NIOSH 
Surveillance Workshop in November I 988 . 

Histopathological standards for diseases 
associated with exposure to silica and nonfibrous 
silicate minerals were published in the Archives of 
Pathology and Laboratory Medicine. In previous 
years NIOSH published standards for coal workers' 
pneumoconiosis and asbestosis in the same journal. 

Mine Dust Exposures: NIOSH completed a 
project involving the interaction of benzo [a] pyrene 
(B[a]P) and occupation-related particulates on a 
cellular defense mechanism, the interferon system. 
B[a]P is a widespread environmental pollutant, and 
evidence indicates that it is a carcinogen. When B[a]P 
is acted upon by enzymes in the body, many of its 
metabolites, or by-products, adversely affect the 
ability of cells to manufacture interferon when they 
are exposed to viruses. Inhibition of this cellular 
defense mechanism causes cells to be more vulnerable 
to viruses and the growth of tumors. Particulates 
such as metals, asbestos, and coal enhance the 
adverse effect of B[a] P on the interferon system. 
These findings were published in the Journal of 
Interferon Research, and a final report is being 
prepared for publication in 1989. 

Final reports on the anthracite surface coal 
miners and on MSHA coal mine dust exposure data 
have been completed. Results of these studies suggest 
the need for a greater emphasis on dust control, and 
medical surveillance for surface coal mine drillers, 
helpers, and bulldozer operators. 



Occupational Asthma: As part of an ongoing 
investigation of pulmonary reactivity to industrial 
agents, NIOSH completed reports describing 
reactions to exposures of vanadium pentoxide. This 
compound is widely used as a catalyst for a number 
of reactions and in the production of high strength 
steel alloys. Occupational exposure can also occur 
from contact with ash remaining after some types of 
fuel oil are burned. 

Varying Ievels of exposure to vanadium 
pentoxide produced corresponding asthmatic 
responses accompanied by acute inflammatory 
reactions. Analysis indicated that toxic, nonallergenic 
inflammatory mechanisms can be involved in the 
development of pulmonary hyperreactivity to 
vanadium pentoxide. 

Asbestos: NIOSH completed research on an 
inter-Iaboratory variability of asbestos fiber counting 
data using the phase contrast microscope technique. 
The research will inform industrial hygiene 
laboratories on how to report variability of results. 
Scientists also studied how electrostatic effects impact 
asbestos sampling. This research will help analysts 
and industrial hygienists improve efficiency in 
asbestos sampling. Findings from this research were 
published in the Journal of Applied Industrial 
Hygiene. 

Studying Pulmonary Genotoxicants: 
Researchers established a DNA synthesis (DNA 
repair) assay for the multi-genetic endpoint 
genotoxicity assay system using primary Jung cells . 
Results of evaluation indicate that the system is useful 
for studying industrial pulmonary genotoxicants. 

MUSCULOSKELETAL INJURIES 
Musculoskeletal disorders occur more frequently 

than any other health problem, affecting nearly half 
the workforce during their working years. Back 
problems, inflarried joints, sprains, strains and 
disorders of the ankle, knee and shoulder exceed any 
other single health disorder in terms of lost earnings 
and worker compensation payments. These disorders 
occur not only in purely physical occupations, but 
are appearing with greater frequency in the service 
sector and in office settings. 

Ergonomie Hazards: Researchers determined 
that hand and wrist manipulations and upper torso 
light duty arm movements accounted for 30 percent 
of the musculoskeletal exposure reported in the 
National Occupation Exposure Survey (NOES). 
Approximately 20 percent of all exposure occurred 
in industries manufacturing machinery and electrical 
equipment. In addition, there appeared to be a 
greater risk of exposure to musculoskeletal hazards 
in smaller industries employing between 100 and 250 
people. 
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Information from the National Occupational 
Health Survey-Mining (NOHSM) data set indicated 
that almost 25 percent of all exposures to 
musculoskeletal hazards in the mining industries were 
to the neck and back. Occupations at greatest risk 
to exposure for ergonomic hazards are general 
Iaborers and mechanics working at surface facilities. 

Carpal Tunnel Syndrome: Carpal tunnel 
syndrome is a repetitive motion injury resulting from 
frequent, repetitive movements of the wrist. Tendons 
in the wrist become swollen and press against the 
nerve in the carpal tunnel, causing pain and loss of 
motor ability in the hand. 

In response to a request from OSHA, NIOSH 
provided technical assistance for an enforcement 
action in a meat processing plant. As part of the 
evaluation, staff analyzed 200 tasks for 
biomechanical analysis. These results, along with the 
medical record data, were used to assess the risk of 
carpal tunnel syndrome and other chronic trauma 
disorders suffered by workers in this plant. Final 
results of this evaluation will be completed in 1989. 

Knee Injuries: NIOSH scientists are developing 
techniques for determining biomechanical stresses 
imposed on the knee joint, found in jobs such as 
carpet laying. A new kinematic system allowed more 
detailed analyses of reactions at the knee joint caused 
by postures and movements associated with carpet 
laying work. These data, together with force data 
obtained from a biomechanical model, will provide 
a means for rating high risk activities involving the 
lower extremities and the benefits of control 
interventions such as the use of knee pads. 

Scientists also developed a prototype kneeling 
pad dosimeter to measure Ioad factors such as 
kneeling time, kneeling frequency, and knee-impact 
which can then be related to a physiological response. 
A method for monitoring such responses was 
developed; liquid crystal thermography patches 
reflect increased accumulation of heat and "hot 
spots" on knees as a result of workload and length 
of time spent kneeling. Efforts are underway to 
validate the thermographic measures through similar 
"patch" tests on persons having chronic knee 
problems. 

Nursing Personnel: In conjunction with the 
Johns Hopkins School of Public Health, NIOSH 
published a comprehensive annotated bibliography 
of research on low back injuries among nursing 
personnel. The bibliography will provide useful 
information in identifying and developing effective 
prevention strategies and help researchers avoid 
duplication of research. 

Low Back Pain: NIOSH completed its Low 
Back Atlas (LBA) of Standardized Tests and 



Measures. For the first time in medical history, 
clinicians and researchers will be able to use standard, 
reproducible test criteria and terminology in assessing 
low back pain. Use of the LBA will help improve 
surveillance and communications among people who 
study low back injury by allowing for a standard 
collection of data about symptoms of movement 
dysfunction in low back problems . 

Publication of the LBA completes the first phase 
in the development of a comprehensivc NIOSH Low 
Back Evaluation (LBE) System. The goal of the LBE 
is to provide a scientifically valid approach for 
diagnosing low back injuries and targeting effective 
treatment and rehabilitation regimens, and for 
improving ergonomic job assessment in the 
workplace. 

Work Practices Guide to Asymmetrie Lifts: 
NIOSH prepared a revised lifting equation modeled 
after an earlier equation developed in 1981. The new 
equation provides for an action limit and maximum 
permissible limit and adjusts for the effects of handles 
and asymmetric lifting. Members of the NIOSH 
iifting committee prepared an outline for the revised 
Work Practices Guide for Permissible Limits for 
Asymmetrie Lifts, which will be transmitted to 
OSHA in 1989. 

Over-head Work: NIOSH initiated 
laboratory research to delineate shoulder and neck 
muscle fatigue associated with over-head work. Initial 
research established relations between workload, 
work pace and duration in a simulated parts insertion 
task involving shoulder, neck and upper arm 
movements. Researchers found that subjects can 
adjust work durations to offset more demanding 
workload or work pace factors to minimize discom­
fort. Results of these experiments will provide data 
to be used in developing an equation to define 
acceptable work-rest levels, similar to the equation 
used to evaluate safe lifting levels. 

Compensation: NIOSH initiated efforts to 
review workers' compensation claims for cumulative 
trauma disorders in Ohio to identify work situations 
with on-going musculoskeletal problems. 

OCCUPATIONAL CANCERS 
Although the long latency periods associated 

with cancer development make it difficult to identify 
causative agents, several environmental factors have 
been suggested as contributing to the process: diet, 
alcohol, drugs, tobacco, pollutants, and occupational 
exposures . 

More than 50,000 synthetic chemicals are 
currently in use in the workplace, and approximately 
1,000 new chemicals are introduced eadi year. 
Because cancer is the second leading cause of death 
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in the United States, NIOSH is working to determine 
links between workplace exposures and the incidence 
of cancer, and to reduce the incidence of occupa­
tional cancer by developing ways to control or pre­
vent these exposures. 

Epidemiologie Studies: NIOSH is conducting 
epidemiologic studies of potential carcinogens to 
which workers are exposed in a variety of 
occupations. In each of the studies, scientists are 
assessing the association between exposure to a 
potential carcinogen and the risk of developing 
cancer. Antimony, beryllium, vinyl chloride, diese! 
exhaust, halowax, lead chromate paints, TDI, and 
radon daughters are among the substances being 
studied. NIOSH is also studying methanol, 
acrylonitrile, glycol ethers, 1, 3 butadiene, and 
methylene dianiline to determine to what extent 
workers are exposed to them. 

Occupational Cancer Surveillance: NIOSH 
is providing technical assistance to groups involved 
in developing population-based registries in Detroit, 
San Francisco, and in Massachusetts. The primary 
objective of these registries is to identify high risk 
industries and occupations for cancer in these areas. 

Coal tar pitch: Workers in road paving, 
roofing, and smelting operations may be exposed to 
the fumes of coal tar pitch. NIOSH utilized the 
biological monitoring method for 1-pyrenol in urine 
as a marker of worker exposure to polyaromatic 
hydrocarbons (PAHs) derived from coal tar pitch. 
This method was used in a study of workers exposed 
to P AHs in the anode bake area of an aluminum 
reduction plant. 

Urine samples from workers were collected both 
before and after their workshifts. Workers showed 
concentrations of 1-pyrenol that were about five 
times higher than levels found in controls who 
smoked. These results indicate that urinary 1-pyrenol 
can be used to assess occupational exposure to P AHs 
containing pyrene. Results of this study were 
presented to the 196th American Chemical Society 
National Meeting in September ·1988. 

MBOCA: Methylene bis-orthochloroaniline 
(MBOCA) is a chemical additive to which workers 
are exposed during the manufacture of plastics. 
Although MBOCA is no longer manufactured in the 
United States, NIOSH is studying approximately 500 
workers who were exposed when it was last 
manufactured in this country . Sixty-seven of these 
participants agreed to have cystoscopy examinations. 
Two participants--both under 30 years of age--were 
found to have tumors of the bladder. As a result, 
cystoscopy was offered to the other individuals in the 
study. These examinations were completed in FY 
1988, and NIOSH published an article describing 



the tumors diagnosed in the study in the American 
Journal of Industrial Medicine. A full report of the 
study will be published in FY 1990. 

Chemical Plant Workers in Kanawha 
Valley: NIOSH is conducting an epidemiologic study 
assessing the association between exposures in a large 
chemical plant in Kanawha Valley, W.V. and the risk 
of developing cancer and other chronic diseases. In 
FY 1988, NIOSH completed data abstraction for the 
coal hydrogenation study. Researchers also collected 
hospital records and coded them for selected causes 
of death including liver cancer, leukemia, pancreatic 
cancer, non-Hodgkins lymphoma and arteriosclerotic 
heart disease. Researchers found excessive mortality 
for these causes. As a result of the research, the 
company notified plant employees and retirees of the 
findings and provided recommendations for medical 
care and other preventive measures. (See Worker 
Notification, Executive Summary.) 

Ethylene Oxide: As part of the need to 
improve the prevention aspects of controlling 
ethylene oxide exposure in hospitals, NIOSH 
performed a hazard assessment for ethylene oxide 
sterilizers. This assessment identified a number of 
potential process failure sources and subsequent 
recommendations for improvement not previously 
identified in field surveys. Assessment information 
will be disseminated working with the American 
Hospital Association and sterilizer manufacturers. 

Dioxin: As part of a !arger study on the effects 
of 2, 3, 7, 8-tetrachlorodibenzo-p-dioxin on the body, 
NIOSH is evaluating this type of dioxin to determine 
whether it is a carcinogen. The Dioxin Morbidity 
Study involves 600 workers at two plants that 
manufacture chemicals contaminated with dioxin. 
These workers were matched with an unexposed 
individual of the same gender, race, age (plus or 
minus five years), and community of residence. 
Researchers conducted an in-home demographic and 
occupational history interview for each of the 
workers and the unexposed cohorts, and completed 
medical examinations for 280 workers and 261 
unexposed individuals . Results reveal that workers 
exposed to dioxin have levels of dioxin in serum that 
can be up to 30 times higher than those found in the 
general population. 

SEVERE OCCUPATIONAL 
TRAUMATIC INJURIES 

Severe occupational traumatic mJuries may 
result in amputations, fractures, eye loss, lacerations, 
and death. NIOSH estimates that at least ten million 
persons suffer traumatic injuries on the job each 
year, about 7,000 of which are fatal. In 1987, 
occupational injuries cost Americans 75 million lost 
workdays and $42.4 billion wages, msurance, 
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medical and administrative costs. These figures may 
underestimate the total costs to industry and do not 
include the immeasurable toll in human suffering. 

Fatal Accidents: Through the Fatal Accident 
Circumstances and Epidemiology (FACE) project, 
NIOSH provides surveillance and technical assistance 
to identify potential risks for occupational fatalities, 
and develops and disseminates countermeasures to 
reduce their future occurrence. The project attempts 
to expand results obtained from a relatively small 
number of fatality investigations to prevent similar 
deaths in an entire population of workers at risk. 

During FY 1988, the FACE project was restruc­
tured to improve ways of conducting on-site fatality 
investigations. NIOSH increased the scope of the 
FACE program by training State workers to utilize 
FACE data gathering methodology in their investiga­
tions. NIOSH also improved validity of field data 
by revising the data collection instrument used in con­
ducting on-site investigations, and changed the study 
design from a case cbntrol to case study design. 
NIOSH conducted 47 FACE investigations in 11 
States. 

NIOSH published four Alerts (See Publications 
for titles of Alerts) and distributed approximately 
10,000 copies of A Guide to Safety in Confined 
Spaces. 

NTOF: The National Traumatic Occupational 
Fatality (NTOF) database provides a comprehensive 
count of occupational deaths resulting from trauma 
for people over 16 years of age in the United States, 
utilizing State data sources to create a national 
database. The database is being used to monitor 
trends in occupational fatalities and to identify 
occupations at highest risk of fatal injury so that 
prevention efforts can be effectively implemented. 

In FY 1988, NTOF was updated to include 
automated records of fatal occupational injuries 
from 1980-1985 for all 50 States and the District of 
Columbia. The first six years of these data have been 
published and reported to public health professionals 
around the country. 

Homicide, Rape and Assault: NIOSH 
completed a study describing industries and 
occupations at risk for homicide and other injuries 
resulting from violent behavior toward employees. 
Using Ohio workers' compensation claims, 
researchers found that law enforcement officers, 
gasoline and service station workers, real estate 
agents and managers, hotel and moteL employees, 
and foöd store workers are at higher risk of homicide, 
rape and assault in their jobs than are workers in 
other occupations . Results of this study were 
published in the June 1988 Journal for Occupational 
Medicine. 



Suicides at Work: NIOSH completed and 
submitted for publication in 1989 a study of 
workplace suicides. Results indicated that military 
personnel were at higher risk of dying from suicide 
at work because they spend more time in the 
workplace and had increased exposure to more lethal 
weapons, (i.e. guns). 

Falls from Painted Steel Structures: NIOSH 
completed an evaluation of hazards associated with 
pre-painted structural steel. Research findings 
supported claims that some types of structural steel 
coatings cause beams to become slippery, and 
supported the generally accepted value of minimum 
coefficient of friction necessary to keep workers from 
slipping. The scientists advised that workers should 
be made aware that contaminants on the bottoms of 
shoes can increase the slipperiness of coated beams. 
Results of this research were published in the Center 
for Excellence in Construction Safety Newsletter. 

Safe Distance Requirements for Mechanical 
Power Presses: NIOSH completed an epidemiologic 
study indicating that 18-year-old press operators had 
especially excessive amputation rates compared to 
older operators. The laboratory study provided data 
to develop a more accurate formula for calculating 
the safe distance for locating dual palm button 
actuators on power presses based upon palm button 
location and new hand speed data. The analysis of 
press-related injuries helped characterize the 
circumstances as.sociated with amputations on 
presses. Results were published in a book chapter and 
in the Journal of Safety Research, and presented at 
the International lndustrial Ergonomics and Safety 
Conference in J une 1988. Results of this research will 
also be used by OSHA when considering revisions 
of the standards for power press safety. 

Robotics Safety: NIOSH completed a pilot 
study on human reaction to dangerous motions . The 
experiment provided scientific documentation for an 
otherwise unsubstantiated standard for slow speed 
thresholds. 

OCCUPATIONAL CARDIOVASCULAR 
DISEASES 

Each year, more Americans die from 
cardiovascular disease than from any other cause. 
Lifestyle factors such as cigarette smoking, diet, and 
obesity play an important role in deciding whether 
a person will devclop cardiovascular disease. 
However, exposure to toxic substances in the 
workplace can also be contributory . Over I ,400 
chemicals listed in thc Registry of Toxic Effects of 
Chemical Substances (RTECS) have notations on 
cardiovascular activity. NIOSH is studying effects of 
workplace factors to assess cardiac toxicity. 
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Cardiac Toxicants: NIOSH is studying cellular 
and molecular cardiac toxicology by developing in 
vitro methods for screening potential cardiotoxins, 
and evaluating mechanisms of actions of known 
cardiotoxins. In FY 1988, scientists continued 
studying toxic effects of allylamine, and submitted 
a report to Toxicology and Applied Pharmacology 
on the effects of allylamine on oxidative 
phosphorylation and electron transport in cardiac 
mitochondria. 

Scientists also tested the effects of a stimulant 
on an enzyme in cultured heart cells, and found that, 
in order to get heart cells to respond to stimulants 
in culture, a co-factor such as insulin is needed. 
Several years ago it had been demonstrated that 
adrenergic stimulation increased cardiac activity in 
the body, but until now, this effect had not been 
observed in cultured cells . This phenomenon will 
serve as a physiological end point for assessing the 
effects of cardiac toxicants on receptor mediated 
responses in cultured heart cells. 

Video Image Analysis: NIOSH developed a 
technique using video image analysis to measure 
surface area of cardiac myocytes (heart cells) in 
culture. This capability will allow scientists to assess 
the effects of cardiac toxicants on myocyte growth. 

A video image analysis method was also developed 
for measuring cell motion, and was used to measure 
contractility of cardiac myocytes . Rate, velocity of 
contraction, and peak acceleration of contraction can 
all be measured for cardiac myocytes maintained in 
a flow-through chamber. Scientists used this method 
to study the cardiac depressant effects of halogenated 
hydrocarbons. Preliminary data indicates that this 
effect is reversible. 

ldentifying Occupations at Higher Risk for 
Cardiovascular Disease: During FY 1988, NIOSH 
initiated a surveillance effort to identify high risk 
occupations through use of National Health and 
Nutrition Examination Study (NHANES) data. 
NIOSH will use the data to define job context 
variables associated with cardiovascular disease. 
Preliminary findings indicate that managers have 
higher odds of cardiovascular mortality than blue 
collar workers. lt was not determined that similar 
odds exist for other types of illnesses. 

DISORDERS OF REPRODUCTION 
Occupational exposure to toxic substances may 

result in reproductive problems such as spontaneous 
abortions, birth defects , sterility or impotence . 
NIOSH is seeking to identify teratogens, mutagens 
and other hazards to reproduction and develop a 
means of controlling or preventing exposure to them. 

VDT Users: NIOSH is conducting a 
reproductive epidemiologic study using reproductive 



history questionnaires to investigate clusters of 
spontaneous abortions among video display terminal 
(VDT) users. Approximately ten million women in 
the United States u~e VDT's in their jobs. NIOSH 
selected an industry with a large population of female 
full-time VDT users and is interviewing them about 
their pregnancy outcomes. During FY 1988, NIOSH 
contacted 81 percent of the study population, and 
96 percent of these women agreed to participate. 
Researchers have now completed interviewing the 
women, and are collecting medical and vital records. 
The study is expected to be completed in December 
1989. 

Assessing Reproductive Hazards in the 
Workplace, a symposium sponsored by NIOSH and 
the National Institute of Environmental Health 
Sciences (NIEHS), was held in June 1988. Topics 
discussed included new methods for analysis of 
reproductive effects, and reports and evaluations of 
completed studies. 

The symposium featured speakers from NIOSH, 
OSHA, the Environmental Protection Agency, the 
Food and Drug Administration, NIEHS and the 
National Center for Toxicology, and was attended 
by physicians, university researchers, industrial 
hygienists, and officials from the National Institutes 
of Health and the National Institute for Childhood 
Health and Human Development. The proceedings 
were published as a special issue of the journal 
Reproductive Toxicology in 1988. 

Semen Analysis: NIOSH has been studying 
hazardous exposures on the male reproductive system 
for several years, and has completed the data 
collection phase of a longitudinal study to provide 
baseline data for various semen measurements used 
in evaluating effects of workplace exposures. 

The current test battery for evaluating semen 
samples does not evaluate how toxic agents affect 
genetic information encoded during spermatogenesis. 
NIOSH is evaluating methods to assess mutations in 
germ cells in semen samples obtained from laboratory 
animals exposed to mutagens, as well as semen 
samples from workers exposed to chemical mutagens. 
In FY 1988, NIOSH scientists selected two methods 
for in-depth evaluation: flow cytometric analysis to 
determine DNA stability; and isolation of sperm 
chromosomes for studying chromosome 
characteristics. 

Wives of Workers Exposed to Dioxin: As 
part of the !arger study on the effects of 2, 3, 7, 
8-tetrachlorodibenzo-p-dioxin on the body, NIOSH 
is studying effects of this type of dioxin on the 
reproductive system. (Also see Occupational 
Cancers .) To assess affects of dioxin on the 
reproductive system, researchers contacted the wives 
and former wives of workers exposed to dioxin, and 
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the wives of a cohort group of unexposed individuals. 
Approximately 85 percent of the women agreed to 
participate, and completed a reproductive history 
questionnaire. This research will help NIOSH 
determine whether exposure to dioxin causes adverse 
reproductive effects such as spontaneous abortions 
and reduced fertility. 

Monitoring Reproductive Health of 
Working Women: Current monitoring methods for 
evaluating reproductive health of working women 
have low sensitivity because they rely on memory and 
medical records which may be incomplete. These 
methods only detcct significantly-impaired 
reproductive health such as spontaneous· abortions. 
NIOSH conducted a bibliographic search to 
determine what clinical methods are available for 
determining earlier and more sensitive indicators of 
reproductive health. These indicators will help 
researchers focus on reproductive problems, such as 
inability to conceive. Among such potential 
indicators are ovulation, hormone profiles, and 
uterine cytology. 

Surveying Reproductive Health of Working 
Parents: Findings from four NIOSH surveillance 
analyses are being prepared for journal publication. 
Researchers used birth and fetal death certificates 
received from the New York City Health Department 
to analyze congenital malformation and maternal and 
paternal employment, and low birth weight and 
maternal and paternal employment. The goal of these 
projects is to establish a flow of birth and fetal death 
data to NIOSH, to support measurement of 
reproductive outcomes, and to set priorities for 
further NIOSH research. 

In another study of parental employment and 
birth outcome, researchers analyzed six years of birth 
and stillbirth records from the State of Washington. 
Researchers created a computer file from certificates 
for approximately 493,000 live births and 3,400 
stillbirths, and tabulated parental employment 
categories by various birth outcomes including sex, 
plurality, malformation, birth status, weight by sex, 
and type of exposure. The parental employment 
categories were created by grouping types of 
workplace exposures together (workers exposed to 
solvents, meta! workers, etc.) and by social dass. 
Results of this study are being prepared for 
publication. 

RF Radiation: NIOSH is currently conducting 
several studies of the effects of radiofrequency (RF) 
radiation on the reproductive system. RF radiation 
exposure may occur where workers use heat sealing 
equipment for plastics, and when curing some 
furniture sealing glues. 

In one of the studies, researchers recorded two 
complementary types of RF radiation exposure 



measurements: RF radiation exposure in body 
currents, which are induced in the body as the worker 
becomes part of the RF electrical circuit; and 
radiative fields, which are generated around the 
operator by stray emissions from heat sealers. 

Researchers coIJected blood and semen samples 
from study participants to assess blood hormone 
Jevels and semen quality, and made industrial hygiene 
measurements of acids, hydrocarbons, and other 
chemicals to determine whether there were 
confounding chemical exposures. A reproductive 
health questionnaire and medical examination were 
administered to the 56 study participants, and results 
from the questionnaire have been analyzed. The 
study will be completed in 1989. 

Additional RF radiation research measured 
body currents in workers exposed to RF radiation 
while using dielectric heaters at a waterbed factory 
in Indiana. Researchers found that about 33 percent 
of the body cu·rrents exceed the Iimit proposed by the 
American National Standards Institute (ANSI). 
NIOSH also developed equipment to measure 
magnetic-fields, and will design new sensors for 
magnetic-field induced body currents. 

Effects of Industrial Alcohols on Prenatal 
Development: NIOSH assessed a total of 13 
industrial alcohols for standard teratology, four of 
which were also assessed for behavioral teratology. 
Using laboratory rats, researchers completed 
inhalation exposures and data analyses for standard 
teratology assessments of alcohols used in 
manufacturing processes, including 1-octanol, 
1-nonanol, and 1-decanol. Because of their low 
volatility, only low-level vapor concentrations of 
these three alcohols could be generated, and these 
concentrations did not produce developmental 
toxicity. Off spring from rats exposed to tertiary­
butanol were also assessed for behavioral teratology, 
but few significant changes were detected. 

Waste Anesthetic Gas in Dental Operating 
Areas: NIOSH initiated field research on developing 
controls for waste anesthetic gas exposures (nitrous 
oxide) in dental operating areas. (See Controls.) 

NEUROTOXIC DISORDERS 
The nervous system controls motor, sensor, and 

cognitive functions of the body. Over 850 chemicals 
have been identified as potential toxins to this system, 
and many of these are neurotoxic at or below levels 
that cause other health effects . They also may be 
present at exposure Jevels below those needed to 
produce other, more obvious effects . 

Neurotoxins cause diverse effects ranging from 
numbness and tingling in the hands and feet, to 
impairment of work ability. Neurotoxins affecting 
the central nervous system can cause chariges in 
cognitive functions and personality. NIOSH 
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estimates that 7. 7 million workers are exposed fuIJ 
time to one or more neurotoxic agents. 

NCTB Reliability Assessment: NIOSH is 
participating in a cross-cultural reliability assessment 
of the Neurobehavioral Core Test Battery (NCTB) 
recommended by the World Health Organization 
(WHO) and NIOSH. NIOSH established contacts 
with six countries in Latin America to stimulate 
further interest in the reliability assessment, and held 
a dass to teach administration in the NCTB for Latin 
American scientists who indicated an interest in the 
cross-cultural assessment or in using the NCTB. 
NIOSH also trained scientists from Beijing and 
Guangzhou in the People's Republic of China, 
Japan, Austria, and .the United States. 

For the U .S. portion of the reliability 
assessment, NIOSH tested 240 workers at two 
worksites. The subjects were tested for memory, 
coordination, ability to Jearn and repeat simple tasks, 
and manipulation. Researchers will develop baseline 
information from these results, and will use them to 
test neurotoxicity of chemicals. 

Spray Paint Agents: NIOSH continued 
studying neurotoxicity of aliphatic hydrocarbons, 
which are found in surface coating industries in spray 
paint agents and dyes. Researchers studied effects of 
aliphatic hydrocarbons on the startle reflex of rats 
and mice exposed to methyl ethyl ketone and methyl 
isobutyl ketone, two compounds found in spray 
paints. 

These studies demonstrated that mild 
neurobehavioral performance decrements are reliably 
found in subjects folJowing exposure to acetone at 
the NIOSH recommended exposure Iimit to 250 parts 
per million for four hours. The performance 
decrements closely parallel blood acetone 
concentrations in the exposed subjects. 

Dioxin: In 1984 and 1985, NIOSH developed 
a protocol for a cross-sectional study of workers 
exposed to dioxin. The study included morbidity and 
mortality studies for the effect of dioxin on the body 
(See Occupational Cancers). As part of this protocol, 
testing for certain neurologic disorders will be 
evaluated in fiscal year 1989. 

Lead Poisoning: NIOSH researchers con­
ducted a series of folJow-up investigations at work­
sites identified from the Ohio workers' compensa­
tion system as having cases of work-related Jead 
poisoning. Sources of continuing Jead exposure and 
problems related to control of Iead hazards were pin­
pointed, and recommendations were made to 
employers and employees to reduce or eliminate the 
Jead hazards. 

While workers' compensation data do not give 
a complete enumeration of illnesses caused by 



hazards in the workplace, they can be used to identify 
hazardous working conditions and can serve as a 
basis for follow-up investigations. The value of 
compensation data in the identification and 
prevention of other occupational diseases is currently 
being explored. 

NOISE-INDUCED HEARING LOSS 
Over nine million Americans may be subject to 

noise-induced hearing loss because their jobs involve 
processes that produce noise. NIOSH research has 
shown that hearing protectors often give less than 
half the noise attenuation they are reported to 
provide. Because noise damages the inner ear, this 
type of hearing loss is irreversible and cannot always 
be corrected with hearing aids. During the ten-year 
period from 1978-1987, workers' compensation 
claims for occupational hearing impairment cost 
nearly $1 billion. 

Impact Noise: NIOSH research indicated that 
impact noise produced substantially greater hearing 
loss than did continuous noise, even though the two 
conditions had the same noise energy. These results 
suggest that criteria for safe noise exposures based 
on acoustic energy considerations may not provide 
sufficient protection to workers subject to impact 
sounds. Results of this study are being prepared for 
publication in 1989. Future studies will evaluate 
which parameters of impact noise (rise time, peak 
level, repetition rate) are most significant in inducing 
hearing loss. 

Hearing Conservation Manual: A group of 
national experts in hearing conservation assembled 
to assist NIOSH staff in developing a manual 
describing effective hearing conservation programs 
and practices. The manual will be released in 1989. 

Factors Causing Changes in Hearing: 
NIOSH continued analyzing audiometric records 
from company hearing conservation programs to 
determine factors relative to hearing changes. 
Analysis of one of these data bases revealed that 
employees with high blood pressure were more likely 
to show shifts in hearing than those with normal 
pressure readings, and that women tend to show 
fewer changes in hearing than men. A report of these 
findings is being prepared for publication in 1989. 

Hearing Protectors; NIOSH researchers 
continued to collect data on the effects of wearing 
hearing protectors in noisy environments, and their 
influence on speech reception for both normal and 
hearing-impaired listeners. NIOSH is also conducting 
research to determine the feasibility of improving 
speech communications in high noise fields. 
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DERMA TOLOGICAL CONDITIONS 
Toxic substances in the workplace may enter the 

body through the skin, or affect the skin directly, 
causing dermatological disease or disorders. 
According to recent data from the Bureau of Labor 
Statistics, dermatological conditions resulting from 
occupational exposures account for 34 percent of all 
occupational diseases. Although most prevalent in 
agriculture and manufacturing, these disorders affect 
workers in many occupations. 

Joint American Academy of Der­
matologists/NIOSH National Conierence on 
Prevention of Occupational Dermatoses: The 
American Academy of Dermatologists (AAD) and 
NIOSH jointly sponsored a symposium to explore 
ways of implementing the national prevention 
strategy for dermatological conditions. AAD has 
been innovative in contributing to the prevention of 
occupational dermatoses, and its leadership is impor­
tant to accomplishing the goals set forth in NIOSH 
prevention strategy. 

Chemical Protective Clothing: NIOSH 
continued its involvement in researching and 
disseminating information on Chemical Protective 
Clothing (CPC) and is developing a guide for 
selecting CPC. A senior NIOSH researcher is current 
chairman of the Federal Work Group on Chemical 
Protective Clothing and Equipment, which was 
formed to coordinate federally funded CPC research. 
The work group includes members from EPA, 
OSHA, the Coast Guard, Los Alamos National 
Laboratories, the United States Fire Administration, 
and the National Aeronautics and Space 
Administration. The Army and Navy also participate 
on the work group. 

NIOSH continued to research the chemical 
resistance of Chemical Protective Clothing, focusing 
on how permeation occurs. Researchers are 
attempting to determine how chemical and material 
composition affect permeation by studying the 
transport of liquid chemicals through polymer 
materials. Continuing research also included an 
interlaboratory validation of a proposed American 
Society of Testing and Materials pesticide permeation 
test method. 

Health Hazard Evaluations: NIOSH 
completed 20 Health Hazard Evaluations at 
workplaces where employees reported skin problems 
including rashes, irritations, bums and allergic 
reactions. 

PSYCHOLOGICAL DISORDERS 
Job stress can result in several psychological 

disorders, such as emotional and behavioral 
disturbances, and mental and psychosomatic 
illnesses. Studies have shown that many factors may 



contribute to job stress, including work overload, 
Jack of control over one's work, nonsupportive 
supervisors or co-workers, limited job opportunities, 
role ambiguity, rotating workshifts, and machine­
paced work. 

These factors can cause anxiety and irritability, 
substance abuse, psychiatric disorders, and somatic 
complaints such as headaches and gastrointestinal 
symptoms. Stressful working conditions may also 
have a systemic influence, as suggested by recent 
studies of stress-related immunologic suppression. 

Video Display Terminals: NIOSH sponsored 
a workshop presenting methods for reducing stress 
and strain from work at Video Display Terminals 
(VDT). Methods included equipment/ work station 
redesign, changes in job content, clinical treatment 
of symptomatic workers, and labor/management 
initiatives . Select papers from this workshop will be 
published for use as models for more widespread 
application of stress prevention techniques in VDT 
work. 

Nursing Horne Staff: NIOSH researchers 
found that the major problems creating stress for 
nursing home staff were patient lifting, physical and 
verbal abuse from patients, time prcssures, and 
crowding. Du ring FY 1989, researchers will delineate 
speci fic stressors amenable to intervention. 

ldentifying Risks for Mental and 
Cardiovascular Disorders: NIOSH researchers 
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used Social Security Administration beneficiary data 
files and the Position Analysis Questionnaire job 
ratings to identify occupational risks for mental and 
cardiovascular disorders . Beneficiary data files 
indicated elevated risk for mental disability in 
clerical/ sales, service, and agricultural occupations. 
Risk for cardiovascular disorders was higher than 
expected for professional/technical/management, 
machine trades, and structural workers . Merging the 
beneficiary data with the job ratings failed to reveal 
a clear association between particular job activities 
and disorders. 

Extended Workshifts: Continued testing of 
the NIOSH fatigue test battery was conducted at two 
test sites where the work week had been shortened 
from an eight-hour workday to a twelve-hour 
rotating work shift. Decrements in performance and 
alertness, and reports of reduced sleep were 
associated with the langer shift hour in both worksite 
studies . Results were published in Human Factors 
1988. 

In a related study, researchers identified and 
analyzed interventions for minimizing excessive 
fatigue and promoting better adjustment to extende::l 
workshifts. Intervention included shift rotations, 
napping, exposure to bright lights to adjust circadian 
rhythms, dietary changes for promoting relaxation 
or alertness, short-acting benzodiazepines to promote 
day sleep after night work, and exercises for 
promoting alertness and adjusting circadian rhythms. 
Critical reviews of these interventions will be 
submitted for publication in 1989. 



CONTROL 
Exposure to harmful substances and conditions 

in the workplace can be controlled by eliminating 
hazardous materials from the work site, modifying 
work procedures, and placing a barrier between the 
hazard and the worker. NIOSH responds to requests 
for assistance in controlling workplace hazards by 
evaluating exposures and finding ways to help 
prevent them. The Institute's control activities 
include testing and certifying respirators, evaluating 
chemical protective clothing, and developing and 
testing ventilation systems. 

Respirators: NIOSH evaluated respirators and 
coal mine personal sampling units in accordance with 
regulations, and issued a total of 574 certification 
decisions (approvals, extensions, or denials). NIOSH 
also performed 90 post-certification evaluations on 
respirators purchased from the open market, and 
performed 27 in-plant quality assurance audits of 
maufacturers ' production facilities. NIOSH 
investigated 19 complaints from respirator users and 
28 defects found by the NIOSH respirator audit 
program. The NIOSH Certified Equipment List was 
updated and published in April 1988. 

Two public meetings were held to receive 
comments on the Institute' s revised respirator 
certification regulations (proposed 42 CFR 84). The 
new regulations will stimulate development of 
improved respirators that when properly used, will 
increase protection against workplace agents 
responsible for hazardous exposures. 

NIOSH continued to examine the performance 
of respirators . Researchers collected performance 
data at a battery manufacturing plant for a study to 
determine workplace protection factors (WPF), and 
in a study of the protection afforded fire fighters by 
self-contained breathing apparata (SCBA). 
Laboratory studies of aerosol respirator filtration 
efficiency and methods of modeling respirator 
performance continued in FY 1988. 

The John M. White award was presented to Dr. 
Ernest Moyer in 1988 by the American lndustrial 
Hygiene Association (AIHA) Respirator Committee 
for the best respirator paper of 1987, ''Organic Vapor 
(OV) Respirator Cartridge Testing--Potential Jonas 
Model Applicability.'' 

A project titled "Firesmoke" is using in­
facepiece sampling to evaluate the performance self­
contained breathing apparatus (SCBA) used by fire 
fighters during structural fire fighting activities, and 
characterizing the exposures encountered by means 
of industrial hygiene techniques and medical 
monitoring. Successful surveys demonstrated that a 
mixed sampling approach including sorbent 
collection , whole gas sampling into collection bags, 
and direct reading monitors could be used to 
characterize exposures. 
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Bioaerosol Sampling Techni(!ues: NIOSH 
initiated a research project to evaluate alternate 
bioaerosol samplers, with an emphasis on sampling 
efficiencies. The goal of this research is to fill voids 
in the knowledge about bioaerosol sampling 
techniques that will apply in biotechnology and in 
evaluating indoor air quality problems. 

Wood Dust: Laboratory research was 
completed on control of wood dust produced during 
contour routing. The control techniques that were 
developed achieved a significant reduction (80 to 90 
percent) in wood dust emissions. This research, along 
with previous work on wood shapers and horizontal 
belt sanders, will provide useful control feasibility 
information for OSHA in its deliberations on an 
occupational health standard for wood dust. 

Chemical Dusts: Field research was completed 
on evaluating control measures (work table 
modifications, varied local exhaust techniques, and 
low-velocity fresh air supply) that will reduce dust 
exposures during weighing of chemical powders. 

Enzyme Fermentation Processes: NIOSH 
completed research on a control technology 
assessment of enzyme fermentation processes used 
in the pharmaceutical industry. This research can be 
used to establish baseline information on the 
equipment and related occupational safety and health 
practices used in this industry. 

Halogen Gas: NIOSH initiated research on a 
sampling and analytical method for halogen gases 
(chlorine, bromine and iodine) that will simplify field 
techniques used by industrial hygienists . 

Ethylene Oxide: As part of the need to 
improve the prevention aspects of controlling 
ethylene oxide exposures in hospitals, a hazard 
assessment was performed for ethylene oxide 
sterilizers. This assessment identified a number of 
potential process failure sources and subsequent 
recommendations for improvement that had not been 
identified in field surveys . This information will be 
disseminated via the American Hospital Association 
and sterilizer manufacturers . (See also Occupational 
Cancers .) 

Air Curtain: Research was completed on an 
air-curtain exhaust ventilation system for controlling 
formaldehyde exposures from wood panel veneering 
presses. Reduction levels of approximately 94 percent 
were achieved. 



Waste Anesthetic Gas in Dental Operating 
Areas: NIOSH initiated field research on evaluating 
and developing controls for exposure to waste 
anesthetic gas (nitrous oxide) in dental operating 
areas . Control of these exposures is important 
because of the causal association with workers' 
miscarriages and malformations in their offspring. 
This research is being conducted in collaboration with 
the American Dental Association, the National 
Institute of Dental Research and the CDC Center for 
lnfectious Diseases. (See also Disorders of 
Reproduction.) 

Methylene Chloride in Furniture Stripping: 
NIOSH initiated a control technology assessment of 
exposure to methylene chloride found in furniture 
stripping. This program will develop recommenda­
tions on engineering controls, work practices and per­
sonal protective equipment that should be used to 
protect workers from exposure to this neurotoxin. 
Furniture stripping operations are generally small 
businesses, so a national dissemination effort will be 
mounted to transfer recommendations to associations 
that can oversee implementations of control 
programs. 

NIOSH Manual of Analytical Methods: 
NIOSH completed and disseminated a supplement 
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to the 3rd Edition of the NIOSH Manual of 
Analytical Methods containing 51 new or modified 
methods. The manual describes more than 200 
sampling and analytical methods for approximately 
350 substances, and is used nationally and interna­
tionally as a primary source for these methods. As 
a result of a Memorandum of Understanding between 
NIOSH and the Canadian Centre for Occupational 
Health and Safety, the manual is now available in 
electronic format. 

Formaldehyde: NIOSH initiated research on 
a sampling and analytical method for determination 
of formaldehyde in airborne dust. lf successful, the 
method will allow industrial hygienists to measure 
both formaldehyde vapor and formaldehyde that is 
adsorbed to dust and fibers. 

Sampling Expired Breath: NIOSH continued 
laboratory research on direct and integrated sampling 
methods for solvents in expired breath. The sampling 
device ·was also used in a field study of workers 
exposed to methylene chloride, a compound found 
in furniture stripping chemicals. To date, three 
technical articles have been prepared as a result of 
this laboratory and field research . 



DISSEMINATION 

Only when results from research on occupa­
tional hazards are widely disseminated can they be 
implemented to prevent hazardous conditions in the 
workplace. NIOSH uses its research findings to in­
form legislators, workers, employers and others who 
strive to improve the safety and health of workers. 

NI OSH also uses its findings to recommend 
criteria and standards; issue hazard alerts, intelligence 
bulletins, manuals and scientific journals; to develop 
education and manpower training; and to consult 
with industry and Iabor representatives . The follow­
ing section discusses some of the highlights of the In­
stitute's dissemination activities during FY 1988. 

POLICY DEVELOPMENT-­
CRITERIA AND STANDARDS 

NIOSH provided comments to OSHA on the 
following subjects: 

Permissible Exposure Limits to Air 
Contaminants: NIOSH testified at OSHA hearings 
on generic, industrywide standards applying to 
workplace air contaminants. Over 600 chemicals 
found in the work place have the capacity to 
contaminate air in the workplace by becoming 
airborne. 

Hazardous Waste Operations and 
Emergency Response: This rule sets standards for 
the protection of workers at hazardous chemical 
disposal facilities. NIOSH provided comments based 
on a research project with the Coast Guard, OSHA, 
and EPA. The Institute recommended exposure levels 
at which protective clothing should be worn, and 
commented on proposed sampling procedures and 
training programs at disposal facilities. 

HBV /HIV Occupational Exposure: In a 
coordinated effort with the Center for Infectious 
Disease, NIOSH provided comments to OSHA for 
an advance notice proposed rule for blood borne 
diseases and vaccination/immunization for Hepatitis 
B Virus (HBV) and for worker handling of needles. 

Control of Hazardous Energy Sources: 
Lockout/Tagout: NIOSH commented on this 
general industry standard applying to any energy 
source . Lockout/Tagout refers to ways of preventing 
machinery from being activated during maintenance. 
Energy sources can be Iocked out, whereby a lock 
is placed on the circuit preventing accidental 
activation; or tagged out, ,.··hereby a tag is placed on 
control levers warning oth:.:Y workers not to turn on 
the machine. 
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NIOSH testified that Iockout is more effective 
than tagout in controlling hazardous energy sources 
because it prevents accidental activation (from con­
trols being pressed by something leaning against 
them, wires dragging across them, etc.) and should 
be used whenever possible. 

Safety Standards for Excavation in 
Construction: NIOSH testified in support of 
OSHA's proposed rule for standards providing 
guidelines for safe walling and slopes in excavation 
ditches. The NIOSH position on these standards was 
based on the Institute's Fatal Accident Circumstances 
and Epidemiology (FACE) data. 

Ethylene Oxide: NIOSH research has shown 
that ethylene oxide, a sterilizing agent used in 
hospitals, has harmful effects on the reproductive 
system. (See Disorders of Reproduction.) At OSHA 
hearings on a proposed rule for limiting exposure to 
ethylene oxide, NIOSH testified that peak exposure 
standards are necessary and should be included in the 
rule. NIOSH used health hazard evaluation data to 
demonstrate the feasibility of operating under peak 
exposure limits. 

Electrical Safety Related Work Practices: 
This rule addressed work practices, personal 
protective equipment and lockout/tagout procedures 
to safeguard workers from electrocution. The 
standards were designed for the safety of electrical 
workers within private facilities and persons (for 
example, tree trimmers) who work in close proximity 
to electrical power Iines. NIOSH provided FACE 
data on electrocutions, and recommended that 
lockout procedures be used whenever possible. 

NIOSH testimony at MSHA hearings addressed 
the following: 

lonizing Radiation Standards for 
Underground Meta/ and Nonmetal Mines: 
NIOSH recommended lower Iimits for exposure 
based on the Institute's risk assessment which 
indicates an increased risk of lung cancer that 
correlated to radon exposure in underground mines. 
NIOSH published its criteria document for Radon 
Progeny in Underground Mines, which included 
results of this risk assessment. 

Mine Ventilation: NIOSH testified on 
MSHA's new mining ventilation rule. NIOSH advis­
ed MSHA of its findings that chronic overexposure 
to respirable coal mine dust were occurring in 
longwall mining. 

Eledric Mine Lamps: The Institute 
commented on MSHA standards for new technology 



electric mine lamps. NIOSH recommended that the 
new lamps not be introduced until testing procedures 
for them are developed in detail. 

Mobile Equipment Automatie Warning 
Devices: NIOSH provided comments about 
MSHA's rule which would call for automatic 
warning devices such as backup lights and beepers 
on mobile equipment. NIOSH supported this rule 
and added that mobile equipment should also have 
safety belts. 

Hazard Communieation: NIOSH commented 
on MSHA's Hazard Communication Rules. 

Automatie Emergeney-Parking Brakes: 
NIOSH agreed with MSHA that there should be a 
standard to have automatic parking brakes, and 
further specified that equipment should have safety 
belts. 

Comments were also transmitted to EP A on 
polychlorinated biphenyls in electric transformers 
and hexavalent chromium . 

Poliey doeuments: In FY 1988, NIOSH 
prepared the following documents for dissemination : 

• Seven policy documents including; Radon 
Progeny in Underground Mines (Criteria 
Document); Weiding, Brazing, and Thermal 
Cutting (Criteria Document); Summary of 
Recommendations for Occupational Safety 
and Health Standards; Current Intelligence 
Bulletin #50 011 Carcinogenic Effects of 
Exposure to Diesel Exhaust; Current 
I ntelligence Bulletin Summary; 
NIOSH/Swedish Grain Dust Document; and 
Guidelines for Protecting the Safety and 
Health of Health Care Workers. 

• Four NIOSH Alerts: DMEA; Unstable 
Surfaces of Stored Grain; Electrical Energy; 
and Gallium Arsenide; 

• Thirty-five Occupational Safety and Health 
Guidelines for Chcmical Hazards; 

• Seventeen International Programme for 
Chemical Safety (1 PSC) data cards; 

• "NIOSH Rccommendations for Occupational 
Safety and Health Standards" was published 
in the Morbidity and Mortality Weekly Report 
(MMWR). 

TRAINING AND PUBLIC 
INFORMATION 

Training Grants: A total of 48 training grant 
applications were received and reviewed. NIOSH 
visited two Educational Rcsource Centers (ERC's) in 
lllinois and Texas and approved their renewal 
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applications for 2 years. Grants were awarded to : 
14 ERC's $8.25 Million 
25 Training Projects $1.30 Million 

1 Industrial Medical Center $ .24 Million 

Continuing Edueation: A total of 474 trainees 
received education in the Iatest research and 
technological advances at 24 NIOSH continuing 
education courses. The Educational Resource Centers 
(ERC's) provide continuing education to 17,383 
trainees through 389 courses . 

Sehools of Business-Projeet Minerva: The 
cooperative agreement with the Minerva Education 
Institute was funded for a second year to promote 
the prevention of occupational injuries and illnesses 
through the education of students in schools of 
business. Project activities included: 

e an evaluation of a training technique using a 
simulation model for introducing safety and 
health issues to students and practicing 
managers, done in collaboration with the 
College of Business Administration at Xavier 
University in Cincinnati, Ohio; 

• an exhibit presenting the goals and objectives 
of Minerva Project at the American Academy 
of Management Annual Meeting; 

• a business faculty workshop promoting 
occupational safety and health issues in 
business college curricula at West Virginia 
University, attended by faculty from 12 
States; 

• an overview of the Minerva Project presented 
at the annual meeting of the Organizational 
Resource Counselors in Washington, DC. 

• the addition of three new members to the 
Minerva Institute Board of Trustees; 

• development of an 1800 member mailing !ist 
of individuals requesting information and 
materials related to Project Minerva; 

• a visit from a member of the Canadian Board 
of Safety and Health to the NIOSH facility 
in Cincinnati to explore the possibility of 
introducing Minerva materials into Canadian 
Business Schools; 

• a contract awarded to develop occupational 
safety and health materials for inclusion in 
collegc business texts. 

Sehools of Engineering--SHAPE: The Safety 
and Health Awareness in Preventive Engineering 
(SHAPE) Engineering Faculty Network (EFN) 
continued to expand and in FY 1988 had over IOO 
participants. A presentation on Project SHAPE was 
delivered at the annual meeting of the Engineering 



Dean's Council. 
The safety and health accreditation criteria 

adopted by the Accreditation Board for Engineering 
and Technology (ABET) are being implemented for 
the first time during the 1988-89 school year. Plans 
are underway to develop guidelines for institutions 
and ABET program evaluators during FY 1989 that 
will assist in implementing the new ABET criteria. 

Curriculum Development: Through its cur­
riculum development activity, the Institute creates 
and revises courses and educational materials based 
on new research findings, technological advances and 
changing job requirements of workers. In FY 1988, 
NIOSH updated several of its courses, including 
Organization Theory and Program Development for 
Occupational Health Nurses and Sampling and 
Evaluating Airborne Asbestos Dust. NIOSH also 
outlined new courses in Occupational Toxicology, 
Epidemiology, and Stress Management, and in­
troduced a course schedule reflecting eighteen months 
of training programs . 

NIOSH tested a training program that utilizes 
a self-assessment questionnaire to help personnel 
recognize safety and health hazards in the utility in­
dustry. NIOSH anticipates that the industry associa­
tion will recommend this training approach at power 
generation facilities. 

ATPM Cooperative Agreement: The 
Association of Teachers of Preventive Medicine 
(A TPM) revised the Directory of Educational Op­
port unities in Occupational Medicine, and 
disseminated a limited number of copies at the 
Prevention 1988 meeting. A copy with further revi­
sions suggested by meeting participants will be 
printed and disseminated to all medical schools in FY 
1989. 

Working through a CDC Cooperative Agree­
ment, NIOSH and ATPM held a meeting of Direc­
tors of Occupational Medical Residency Programs, 
and established the Occupational Medical Residen­
cy Directors Group for the advancement of occupa­
tional medicine as a specialty. 

Hazardous Substance Training: The Hazar­
dous Substance Training Program (HST) was 
established at NIOSH with funds provided through 
an Interagency Agreement with the National Institute 
for Environmental Health Sciences (NIEHS). 
NIOSH awards grants to Educational Resource 
Centers to develop and implement courses for train­
ing State and local professionals engaged in hazar­
dous waste activities. 

lmproving Health Risk Messages: NIOSH 
used previously developed guidelines for improving 
health risk messages to workers exposed to toxic 
chemicals in their jobs to evaluate existing messages 
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(Manufacturers Safety Data Sheets) and to develop 
and test modified messages at two work sites. 

Results at both work sites showed improvement 
in worker knowledge of the chemicals, but the 
modified messages did not improve knowledge more 
than the original messages did. And while messages 
generated greater knowledge of the chemicals, they 
did not create more interest in their effects. 

These results suggest that the important factor 
in improving worker knowledge may be simply direc­
ting workers' attention to health risk information. 
The results also indicate that there are limitations in 
the use of printed material alone to _promote a 
substantial protective behavior by workers. The 
NIOSH guidelines acknowledge that in addition to 
printed messages, effective health risk communica­
tions require training and other more active health 
and safety measures. 

Quantitative Risk Assessment: Risk Assess­
ment is a tool for maximizing use of available infor­
mation for decision making . NIOSH staff have 
presented assessments on the risk of Jung cancer for 
underground uranium miners, feasibility evaluations 
on assessments for risks of chronic lung disease and 
cancer associated with exposure to silica, and on the 
risk of cancer associated with man-made mineral 
fibers. Through the NIOSH/Massachusetts Institute 
of Technology Cooperative Agreement, risk assess­
ment techniques have included pharmacokinetic 
modeling of human exposure to 1,3-butadiene and 
assessment of cancer risks; pharmacokinetic model­
ing of exposures to glycol ethers and risk assessments 
on developmental toxicology and male reproductive 
system risks; and pharmacokinetic modeling and 
acrylamide exposure and neurotoxicity risks . 

Information Transfer: During FY 1988, 
NIOSH completed 7,935 requests for in-hause 
material and responded to approximately 7,600 re­
quests for occupational safety and health informa­
tion. These included queries received on the NIOSH 
toll-free telephone number. Also, NIOSH filled 
34,800 requests for Institute publications, and pro­
vided exhibits at ten conferences. 

NIOSH continued to expand its three primary 
data bases . The NIOSHTIC data base was increas­
ed by over 10,000 abstracts to approximately 157,200. 
Approximately 4,500 new chemicals, 11,000 new 
synonyms, and 72,000 data lines were added to the 
Registry of Toxic Effects of Chemical Substances 
(RTECS). And the Document Information Directory 
System (DIDS), which is comprised of citations for 
NIOSH developed articles, documents, contracts, 
and other materials increased from 6,572 to 7,509 
records . 



NIOSH Toll-Free Number: In FY 1987, 
NIOSH established a toll-free number that may be 
used by callers in the continental United States to 
request Health Hazard Evaluations or other technical 
information . In FY 1988, NIOSH received 4,354 calls 
on this number. The calls were from all 50 States and 
the District of Columbia, and were received from 
television viewers who had seen Specials on Video 
Display Terminals and Carpal Tunnel Syndrome; 
NIOSH offices; OSHA regional offices; Public 
Health Services regional offices; readers of magazine 
articles where NIOSH information was published; 
Directory Assistance, and by previous callers. 
Information disseminated as a result of these calls 
included: 
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Television Packets 
(Video Display Terminals Report) 
Television and Magazine Packets 
(Carpal Tunnel Syndrome) 
NIOSH Publications and Reports 

Health Hazard Evaluation Forms 
Guidance for Indoor Air 
Quality Investigations 
Training 
Miscellaneous 

Asbestos 
Chemicals or Solvents 
Personal Protective Equipment 
Other 

Total 

207 

525 

839 
21 

346 

136 

208 

742 
186 
894 

4,354 
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