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1 SAFETY AND INDUSTRIAL HYGIENE 

1.1 concepts of hygiene and industrial security:  

What is 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 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. 
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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 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. 

 

 

How Are OSHA and Industrial Hygiene Related? 

 

Under the Act, OSHA develops and sets mandatory occupational safety and health 

requirements applicable to the more than 6 million workplaces in the U.S. OSHA 

relies on, among many others, industrial hygienists to evaluate jobs for potential 
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health hazards. Developing and setting mandatory occupational safety and health 

standards involves determining the extent of employee exposure to hazards and 

deciding what is needed to control these hazards, thereby protecting the workers. 

Industrial hygienists, or IHs, are trained to anticipate, recognize, evaluate, and 

recommend controls for environmental and physical hazards that can affect the 

health and well-being of workers.  

 

More than 40 percent of the OSHA compliance officers who inspect America's 

workplaces are industrial hygienists. Industrial hygienists also play a major role in 

developing and issuing OSHA standards to protect workers from health hazards 

associated with toxic chemicals, biological hazards, and harmful physical agents.  

 

They also provide technical assistance and support to the agency's national and 

regional offices. OSHA also employs industrial hygienists who assist in setting up 

field enforcement procedures, and who issue technical interpretations of OSHA 

regulations and standards. Industrial hygienists analyze, identify, and measure 

workplace hazards or stressors that can cause sickness, impaired health, or 

significant discomfort in workers through chemical, physical, ergonomic, or 

biological exposures. Two roles of the OSHA industrial hygienist are to spot those 

conditions and help eliminate or control them through appropriate measures. 

 

 

Occupational safety and health (OSH) also commonly referred to as occupational 

health and safety (OHS) or workplace health and safety (WHS) is an area 

concerned with the safety, health and welfare of people engaged in work or 

employment. The goals of occupational safety and health programs include to 

foster a safe and healthy work environment.  OSH may also protect co-workers, 

family members, employers, customers, and many others who might be affected by 

the workplace environment. In the United States the term occupational health and 

safety is referred to as occupational health and occupational and non-occupational 

safety and includes safety for activities outside of work. 

 

Occupational safety and health can be important for moral, legal, and financial 

reasons. In common-law jurisdictions, employers have a common law duty 

(reflecting an underlying moral obligation) to take reasonable care for the safety of 

their employees,[3] Statute law may build upon this to impose additional general 

duties, introduce specific duties and create government bodies with powers to 

regulate workplace safety issues: details of this will vary from jurisdiction to 

jurisdiction. . Good OSH practices can also reduce employee injury and illness 

related costs, including medical care. 
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Definition 

 

 

Workers cutting marble without any protective gear, Indore, India 

As defined by the World Health Organization (WHO) "occupational health deals 

with all aspects of health and safety in the workplace and has a strong focus on 

primary prevention of hazards."[4] Health has been defined as "a state of complete 

physical, mental and social well-being and not merely the absence of disease or 

infirmity." [5] Occupational health is a multidisciplinary field of healthcare 

concerned with enabling an individual to undertake their occupation, in the way 

that causes least harm to their health. Health has been defined as It contrasts, for 

example, with the promotion of health and safety at work, which is concerned with 

preventing harm from any incidental hazards, arising in the workplace. 

 

Since 1950, the International Labour Organization (ILO) and the World Health 

Organization (WHO) have shared a common definition of occupational health. It 

was adopted by the Joint ILO/WHO Committee on Occupational Health at its first 

session in 1950 and revised at its twelfth session in 1995. The definition reads: 

 

"Occupational health should aim at: the promotion and maintenance of the highest 

degree of physical, mental and social well-being of workers in all occupations; the 

prevention amongst workers of departures from health caused by their working 

conditions; the protection of workers in their employment from risks resulting from 

factors adverse to health; the placing and maintenance of the worker in an 

occupational environment adapted to his physiological and psychological 

capabilities; and, to summarize, the adaptation of work to man and of each man to 

his job. 

 

"The main focus in occupational health is on three different objectives: (i) the 

maintenance and promotion of workers’ health and working capacity; (ii) the 

improvement of working environment and work to become conducive to safety and 

health and (iii) development of work organizations and working cultures in a 

direction which supports health and safety at work and in doing so also promotes a 

positive social climate and smooth operation and may enhance productivity of the 

undertakings. The concept of working culture is intended in this context to mean a 

reflection of the essential value systems adopted by the undertaking concerned. 

Such a culture is reflected in practice in the managerial systems, personnel policy, 

principles for participation, training policies and quality management of the 

undertaking." 
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Those in the field of occupational health come from a wide range of disciplines 

and professions including medicine, psychology, epidemiology, physiotherapy and 

rehabilitation, occupational therapy, occupational medicine, human factors and 

ergonomics, and many others. Professionals advise on a broad range of 

occupational health matters. These include how to avoid particular pre-existing 

conditions causing a problem in the occupation, correct posture for the work, 

frequency of rest breaks, preventative action that can be undertaken, and so forth. 

 

History 

 

 

Harry McShane, age 16, 1908. Pulled into machinery in a factory in Cincinnati and 

had his arm ripped off at the shoulder and his leg broken without any 

compensation. 

The research and regulation of occupational safety and health are a relatively 

recent phenomenon. As labor movements arose in response to worker concerns in 

the wake of the industrial revolution, worker's health entered consideration as a 

labor-related issue. 

 

In 1833, HM Factory Inspectorate was formed in the United Kingdom with a remit 

to inspect factories and ensure the prevention of injury to child textile workers. 

 

In 1840 a Royal Commission published its findings on the state of conditions for 

the workers of the mining industry that documented the appallingly dangerous 

environment that they had to work in and the high frequency of accidents. The 

commission sparked public outrage which resulted in the Mines Act of 1842. The 

act set up an inspectorate for mines and collieries which resulted in many 

prosecutions and safety improvements, and by 1850, inspectors were able to enter 

and inspect premises at their discretion. 

 

Otto von Bismarck inaugurated the first social insurance legislation in 1883 and 

the first worker's compensation law in 1884 – the first of their kind in the Western 

world. Similar acts followed in other countries, partly in response to labor unrest. 

 

Workplace hazards 

Although work provides many economic and other benefits, a wide array of 

workplace hazards also present risks to the health and safety of people at work. 

These include but are not limited to, "chemicals, biological agents, physical 
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factors, adverse ergonomic conditions, allergens, a complex network of safety 

risks," and a broad range of psychosocial risk factors. 

 

Physical and mechanical hazards 

 

 

At-risk workers without appropriate safety equipment 

Physical hazards are a common source of injuries in many industries. They are 

perhaps unavoidable in certain industries, such as construction and mining, but 

over time people have developed safety methods and procedures to manage the 

risks of physical danger in the workplace. Employment of children may pose 

special problems. 

 

Falls are a common cause of occupational injuries and fatalities, especially in 

construction, extraction, transportation, healthcare, and building cleaning and 

maintenance.] 

 

An engineering workshop specialising in the fabrication and welding of 

components has to follow the Personal Protective Equipment (PPE) at work 

regulations 1992. It is an employers duty to provide ‘all equipment (including 

clothing affording protection against the weather) which is intended to be worn or 

held by a person at work which protects him against one or more risks to his health 

and safety’. In a fabrication and welding workshop an employer would be required 

to provide face and eye protection, safety footwear, overalls and other necessary 

PPE. 

 

Machines are commonplace in many industries, including manufacturing, mining, 

construction and agriculture, and can be dangerous to workers. Many machines 

involve moving parts, sharp edges, hot surfaces and other hazards with the 

potential to crush, burn, cut, shear, stab or otherwise strike or wound workers if 

used unsafely. Various safety measures exist to minimize these hazards, including 

lockout-tagout procedures for machine maintenance and roll over protection 

systems for vehicles. According to the United States Bureau of Labor Statistics, 

machine-related injuries were responsible for 64,170 cases that required days away 

from work in 2008. More than a quarter of these cases required more than 31 days 

spent away from work. That same year, machines were the primary or secondary 

source of over 600 work-related fatalities. Machines are also often involved 

indirectly in worker deaths and injuries, such as in cases in which a worker slips 

and falls, possibly upon a sharp or pointed object. The transportation sector bears 

many risks for the health of commercial drivers, too, for example from vibration, 
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long periods of sitting, work stress and exhaustion. These problems occur in 

Europe but in other parts of the world the situation is even worse. More drivers die 

in accidents due to security defects in vehicles. Long waiting times at borders 

cause that drivers are away from home and family much longer and even increase 

the risk of HIV infections. 

 

Confined spaces also present a work hazard. The National Institute of 

Occupational Safety and Health defines "confined space" as having limited 

openings for entry and exit and unfavorable natural ventilation, and which is not 

intended for continuous employee occupancy. Spaces of this kind can include 

storage tanks, ship compartments, sewers, and pipelines. Confined spaces can pose 

a hazard not just to workers, but also to people who try to rescue them. 

 

Noise also presents a fairly common workplace hazard: occupational hearing loss 

is the most common work-related injury in the United States, with 22 million 

workers exposed to hazardous noise levels at work and an estimated $242 million 

spent annually on worker's compensation for hearing loss disability. Noise is not 

the only source of occupational hearing loss; exposure to chemicals such as 

aromatic solvents and metals including lead, arsenic, and mercury can also cause 

hearing loss. 

 

Temperature extremes can also pose a danger to workers. Heat stress can cause 

heat stroke, exhaustion, cramps, and rashes. Heat can also fog up safety glasses or 

cause sweaty palms or dizziness, all of which increase the risk of other injuries. 

Workers near hot surfaces or steam also are at risk for burns.[20] Dehydration may 

also result from overexposure to heat. Cold stress also poses a danger to many 

workers. Overexposure to cold conditions or extreme cold can lead to hypothermia, 

frostbite, trench foot, or chilblains. 

 

Electricity poses a danger to many workers. Electrical injuries can be divided into 

four types: fatal electrocution, electric shock, burns, and falls caused by contact 

with electric energy. 

 

Vibrating machinery, lighting, and air pressure can also cause work-related illness 

and injury. Asphyxiation is another potential work hazard in certain situations. 

Musculoskeletal disorders are avoided by the employment of good ergonomic 

design and the reduction of repeated strenuous movements or lifts 
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