Defining Industrial Hygiene

Industrial hygiene is the science of anticipating, recognizing,
evaluating, and controlling workplace conditions that may cause
workers' injury or illness. Industrial hygienists use environmental
monitoring and analytical methods to detect the extent of worker
exposure and employ engineering, work practice controls, and other
methods to control potential health hazards.

There has been an awareness of industrial hygiene since antiquity.
The environment and its relation to worker health was recognized as
early as the fourth century BC when Hippocrates noted lead toxicity
in the mining industry. In the first century AD, Pliny the Elder, a
Roman scholar, perceived health risks to those working with zinc and
sulfur. He devised a face mask made from an animal bladder to
protect workers from exposure to dust and lead fumes. In the second
century AD, the Greek physician, Galen, accurately described the
pathology of lead poisoning and also recognized the hazardous
exposures of copper miners to acid mists.

In the Middle Ages, guilds worked at assisting sick workers and their
families. In 1556 the German scholar, Agricola, advanced the science
of industrial hygiene even further when, in his book De Re Metallica,
he described the diseases of miners and prescribed preventive
measures. The book included suggestions for mine ventilation and
worker protection, discussed mining accidents, and described
diseases associated with mining occupations such as silicosis.

Industrial hygiene gained further respectability in 1700 when
Bernardo Ramazzini, known as the "father of industrial medicine,"
published in Italy the first comprehensive book on industrial
medicine, De Morbis Artificum Diatriba (The Diseases of Workmen).
The book contained accurate descriptions of the occupational
diseases of most of the workers of his time. Ramazzini greatly
affected the future of industrial hygiene because he asserted that
occupational diseases should be studied in the work environment
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rather than in hospital wards.

Industrial hygiene received another major boost in 1743 when Ulrich
Ellenborg published a pamphlet on occupational diseases and
injuries among gold miners. Ellenborg also wrote about the toxicity
of carbon monoxide, mercury, lead, and nitric acid.

In England in the 18th century, Percival Pott, as a result of his
findings on the insidious effects of soot on chimney sweepers, was a
major force in getting the British Parliament to pass the
Chimney-Sweepers Act of 1788. The passage of the English Factory
Acts beginning in 1833 marked the first effective legislative acts in
the field of industrial safety. The Acts, however, were intended to
provide compensation for accidents rather than to control their
causes. Later, various other European nations developed workers'
compensation acts, which stimulated the adoption of increased
factory safety precautions and the establishment of medical services
within industrial plants.

In the early 20th century in the U. S., Dr. Alice Hamilton, led efforts
to improve industrial hygiene. She observed industrial conditions
first hand and startled mine owners, factory managers, and state
officials with evidence that there was a correlation between worker
illness and their exposure to toxins. She also presented definitive
proposals for eliminating unhealthful working conditions.

At about the same time, U.S. federal and state agencies began
investigating health conditions in industry. In 1908, the public's
awareness of occupationally related diseases stimulated the passage
of compensation acts for certain civil employees. States passed the
first workers' compensation laws in 1911. And in 1913, the New York
Department of Labor and the Ohio Department of Health established
the first state industrial hygiene programs. All states enacted such
legislation by 1948. In most states, there is some compensation
coverage for workers contracting occupational diseases.

The U.S. Congress has passed three landmark pieces of legislation
relating to safeguarding workers' health: (1) the Metal and
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Nonmetallic Mines Safety Act of 1966, (2) the Federal Coal Mine
Safety and Health Act of 1969, and (3) the Occupational Safety and
Health Act of 1970 (Act). Today, nearly every employer is required to
implement the elements of an industrial hygiene and safety,
occupational health, or hazard communication program and to be
responsive to the Occupational Safety and Health Administration
(OSHA) and the Act and its regulations.

Keep in mind, the principles of Recognition, Evaluation and
Control (REC) forms the basis of IH management.

Defining Exposure

Evaluation of the environmental factors may be done through:

® Measurement of exposure intensity

® Determination of exposure frequency, and duration

® Comparison with regulatory, professional, and internal standards
® Judgment made through weighting all factors

Exposure refers to the contact between the outer boundary of the
human body and a pollutant or mixture of pollutants. For an
exposure to take place it would require the presence of a pollutant
and the contact between the person and that medium, quantified by
concentration of the contaminant and the time of contact. Exposure
Assessment may be done in these ways:

® Route of exposure: Inhalation, ingestion, dermal, injection

® Magnitude of exposure: Concentration in media (ppm, mg/m3,
f/cm3)

® Duration of exposure: Minutes, hours, days, lifetime

® Frequency of exposure: Daily, weekly, seasonally
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