
Preventive Medicine and Health Care 

E-ISBN: 978-93-7020-716-5 

Chapter 25 

OCCUPATIONAL HEALTH AND DISEASE 

 

322 

OCCUPATIONAL HEALTH AND DISEASE 

 

ABSTRACT 

 

Occupational health is a crucial aspect of 

public health and has gained significant 

attention in recent years, with evolving 

challenges and innovations in response to 

changes in the working environment. The 

subject occupational health focuses on 

promoting and maintaining the well-being 

of workers across all sectors. World 

Health Organization emphasizes disease 

prevention and enhancement of physical, 

mental, and social health. Contemporary 

occupational health encompasses a wide 

array of risks and challenges, moving 

beyond traditional industrial settings to 

commercial, agricultural, and service 

industries. 

 

The chapter explores the significance of 

preventive medicine in the workplace and 

examines modern approaches such as 

ergonomics, which optimize work 

environments for improved worker safety 

and efficiency.  

 

Keywords:  Occupational Health, 

Preventive Medicine, Ergonomics, 

Workplace Hazards, Occupational 

Diseases, Worker Well-being 

 

Authors 

 

Dr. Trupti Sonone 

ACME Physiotherapy  

Clinic, Pune. 

 

Dr. Gurvinder Singh 

Quantum University 

Roorkee. 

 

 

 

 

 

 

 

 

 



Preventive Medicine and Health Care 

E-ISBN: 978-93-7020-716-5 

Chapter 25 

OCCUPATIONAL HEALTH AND DISEASE 

 

323 

I. INTRODUCTION 

 

Occupational health plays a vital role in preventive health care, focusing on 

promoting and preserving the physical, mental, and social well-being of workers 

across various occupations, as defined by the World Health Organization. It 

encompasses all aspects of health and safety in the workplace, prioritizing 

primary prevention of potential hazards. Workers' health is influenced by 

several factors, including risks related to cancer, accidents, musculoskeletal 

conditions, respiratory issues, hearing impairment, circulatory problems, stress, 

infectious diseases, and more. The primary goals of preventive medicine and 

occupational health are to prevent diseases and ensure the overall well-being of 

workers. The methods used in occupational health are similar to those in 

preventive medicine, such as epidemiology, statistics, medical screenings, and 

health education. In essence, occupational health is a specialized application of 

preventive medicine within the workplace. 

 

Ergonomics 

 

Ergonomics is a widely recognized field and an essential part of modern 

occupational health services. The word "ergonomics" comes from the Greek 

words ergon (work) and nomos (law), which means "the science of adapting 

workplaces to workers." The training inergonomics focuses on optimizing the 

design of machines, tools, equipment, production processes, workplace layouts, 

methods, and work environments to improve the efficiency of workers. The 

ergonomic application helps to significantly reduce work injuries and improve 

the overall health and efficiency of workers.  

 

Objectives of Occupational Health 

 

1. Preserve and promote health and ability to work of workers; 

2. Improve working environmental conditions and make it favorable for health 

& safety.  

3. Ensure effective management systems, personnel health policies, principles 

of participation, and management practices volunteering about quality to 

improve safety and health at work.[5] 

 

Occupational Environment: "Occupational environment" refers to the external 

conditions and influences in the workplace that affect the health of workers. [3] 

Modern industrial workers face highly complex environments with three main 

interactions.  
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1. Human with Physical, Chemical, and Biological Agents: Workers are 

exposed to various hazards, including physical factors like heat, noise, and 

radiation; chemical agents such as toxic dust and gases; and biological risks 

like viruses and bacteria. 

 

2. Human with Machine: The use of machinery in industries can lead to 

accidents due to unguarded machines, poor installation, and lack of safety 

measures. Long hours in poor postures can cause fatigue and 

musculoskeletal issues. 

 

3. Human and Human: Psychosocial factors, including relationships among 

workers, leadership styles, job satisfaction, and working conditions, 

significantly impact workers' health and efficiency. Stress from both work 

and home environments can affect overall well-being and productivity. 

 

In modern occupational health, a holistic view is taken, recognizing that work 

and domestic environments are interconnected, with stress in one often affecting 

the other. Occupational health seeks to maintain a dynamic balance between 

workers and their environments. 

 

Categories of Occupational Hazards 

 

OSHA (Occupational Safety and Health Administration) recognizes five 

categories of hazards that may be encountered in the workplace: physical 

hazards, chemical hazards, biological hazards, safety hazards, and ergonomic 

risks.[6] 

 

Physical Hazards 

 

1. Heat and Cold: In many industries, workers face heat hazards, leading to 

burns, heat exhaustion, heat stroke, and cramps. High temperatures can 

decrease efficiency and increase fatigue. Industries like foundries, glass, 

steel, and textile manufacturing often have hot spots like ovens and furnaces. 

High temperatures are also found in deep mines, such as the Kolar Gold 

Mines in Mysore. Cold work hazards include chilblains, frostbite, and 

general hypothermia. 

 

2. Light: Poor lighting can cause eye strain, headaches, and chronic eye 

conditions like "miner's nystagmus." Excessive brightness or glare can lead 

to visual fatigue and accidents. 
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3. Noise:  Noise in industries can cause temporary or permanent hearing loss, 

nervousness, fatigue, and decreased efficiency. The impact depends on noise 

intensity, duration, and individual susceptibility. 

 

4. Vibration:  Workers using pneumatic tools may experience vibration 

injuries, leading to conditions like "white fingers" and joint issues in the 

hands, elbows, and shoulders. 

 

5. Ultraviolet Radiation:  Exposure occurs mainly during arc welding, leading 

to eye conditions like conjunctivitis and keratitis, though these usually 

resolve without lasting damage. 

 

6. Ionizing Radiation:  Used in medicine and industry (e.g., X-rays, 

radioisotopes), ionizing radiation can cause genetic changes, cancer, and 

other serious health issues. The maximum permissible exposure is 5 rem per 

year. 

 

A. Chemical Hazards 

 

Chemical hazards are widespread across industries, with their risks increasing 

due to the introduction of new and complex chemicals. These hazards can 

impact workers through three primary routes: Skin absorption, inhalation, and 

ingestion. The severity of the effects depends on the duration and level of 

exposure, as well as individual susceptibility. 

 

1. Skin Absorption: Chemicals in industries can cause dermatitis, eczema, 

ulcers, or cancer. Compounds like TNT and aniline, especially aromatic nitro 

and amino chemicals, can be absorbed through the skin, leading to systemic 

health effects. Occupational dermatitis is prevalent, often caused by exposure 

to substances such as machine oil, rubber, X-rays, caustic alkalis, and lime. 

 

2. Inhalation: Dust, especially dust less than 5 microns (respirable dust), can 

be inhaled and cause lung diseases such as pneumoconiosis.  
 

Inorganic dusts: Such as silica and carbon, as well as organic dusts such as 

cotton and jute, are common in various industries.  
 

Gases: Industrial gases, including asphyxiating gases (eg. carbon monoxide) 

and anesthetic gases (for example, chloroform) pose significant health risks.  
 

Metals and compounds: Metals such as lead, mercury and arsenic are 

dangerous when inhaled as dust or fumes. Health effects depend on the 



Preventive Medicine and Health Care 

E-ISBN: 978-93-7020-716-5 

Chapter 25 

OCCUPATIONAL HEALTH AND DISEASE 

 

326 

duration and concentration of exposure, but many chemical poisonings can 

be treated if exposure is stopped.  

 

3. Ingestion: The ingestion of chemicals such as lead, mercury and arsenic, 

often through contaminated hands, food or cigarettes, can lead to 

occupational diseases. Most of the ingested substance is excreted, but some 

can enter the blood. 

 

B. Biological Hazards 
 

People who work on agricultural land and those who work with animals and 

animal products are particularly at risk of biological hazards. Workers can be 

exposed to various infectious agents and parasites in the workplace, which can 

lead to occupational diseases such as brucellosis, leptospirosis, anthrax, 

psittacosis, tetanus, encephalitis, fungal infections and others.  

 

C. Physical Hazards 

 

This is something that can lead to injuries in an accident at work. These may 

include slip hazards, working machinery, electrical hazards or any other 

potentially dangerous conditions that may exist in a workplace.  

 

D. Ergonomic Risk Factor 

 

Ergonomic risk factors include repetitive actions, such as lifting heavy loads or 

using tools with significant vibration. There are two other categories that can be 

described as hazards: mechanical hazards and psychological hazards. 

 

Mechanical Hazards: These mainly concern the risks associated with the use 

of special machines in the industry, such as protruding and moving parts, etc.  

 

Psychological Risks: Psychosocial hazards in the workplace arise from the 

inability of workers to adapt to unfamiliar environments, which leads to 

frustration, insecurity and low job satisfaction. These problems can lead to 

psychological and behavioral problems such as anxiety, depression and 

substance abuse, as well as psychosomatic illnesses such as headaches, 

hypertension and heart disease. Factors such as education, cultural background 

and job expectations affect the suitability of the employee. In addition, physical 

factors such as heat and noise can exacerbate mental health problems. As 

industries evolve with automation and technology, psychosocial risks become 

increasingly important. 
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Occupational Diseases 

 

The Protocol to the Occupational Safety and Health Convention, 1981, defines 

“occupational disease” as: any illness arising due to exposure to one or more 

risk factors associated with working activity. [4]  

 

Table 1: Occupational Disease Due to Different Diseases 

 
Type of Agent Occupational 

Disease 

Description References 

Physical Agents    

Noise Noise-Induced 

Hearing Loss (NIHL) 

Permanent hearing damage 

caused by prolonged 

exposure to loud noise in 

the workplace. 

OSHA, 2020; 

WHO, 2021 

Extreme 

Temperatures 

Heat Stroke, 

Hypothermia 

Health issues arising from 

prolonged exposure to 

extreme hot or cold 

conditions. 

WHO, 2020; 

OSHA, 2022 

Ergonomic Stress Musculoskeletal 

Disorders (MSDs) 

Repetitive strain injuries 

caused by poor posture, 

repetitive movements, or 

improper ergonomic setups. 

WHO, 2017; 

CDC, 2020 

Radiation Radiation Sickness, 

Cancer 

Exposure to ionizing 

radiation can lead to skin 

damage, cancers, and other 

long-term health effects. 

IARC, 2018; 

WHO, 2021 

Vibration Hand-Arm Vibration 

Syndrome (HAVS) 

A condition caused by 

regular and frequent use of 

hand-held vibrating tools, 

leading to circulation and 

nerve damage. 

Health and 

Safety 

Executive 

(HSE), 2020; 

Bovenzi et al., 

2015 

Chemical 

Agents 

   

Asbestos Asbestosis, Lung 

Cancer, 

Mesothelioma 

Respiratory diseases caused 

by inhaling asbestos fibers, 

which can lead to scarring 

of the lungs or cancer. 

IARC, 2012; 

CDC, 2021 

Benzene Leukemia, Blood 

Disorders 

Long-term exposure to 

benzene can cause bone 

marrow suppression and 

increase the risk of 

leukemia. 

OSHA, 2020; 

NIOSH, 2021 

Solvents (e.g., 

Toluene) 

Neurological 

Damage, Liver 

Prolonged exposure can 

lead to central nervous 

NIOSH, 2021; 

IARC, 2018 
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Damage system disorders, liver 

damage, and kidney issues. 

Lead Lead Poisoning Inhalation or ingestion of 

lead dust can cause 

neurological issues, anemia, 

and kidney damage. 

CDC, 2020; 

WHO, 2020 

Silica Silicosis Inhalation of fine silica dust 

can cause lung disease, 

including silicosis and lung 

cancer. 

OSHA, 2020; 

IARC, 2012 

Carbon 

Monoxide 

Carbon Monoxide 

Poisoning 

Inhalation of carbon 

monoxide can lead to 

headaches, dizziness, and in 

severe cases, death. 

WHO, 2017; 

NIOSH, 2020 

Pesticides Pesticide Poisoning, 

Cancer 

Chronic exposure to 

pesticides can lead to 

neurological issues, 

reproductive problems, and 

cancer. 

WHO, 2017; 

CDC, 2021 

 

Table 2: Diseases Due to Biological Agents 

 
Biological 

Agent 

Occupational 

Disease 

Description References 

Bacteria    

Mycobacterium 

tuberculosis 

Tuberculosis (TB) Respiratory infection 

transmitted through airborne 

particles, often affecting 

healthcare workers and those 

in close contact with patients. 

CDC, 2020; 

WHO, 2020 

Staphylococcus 

aureus 

Staph Infections 

(including MRSA) 

Skin and wound infections, 

sometimes leading to more 

serious conditions like 

pneumonia or sepsis 

CDC, 2020; 

WHO, 2020 

Salmonella Salmonellosis Infection caused by Salmonella 

bacteria, often due to handling 

contaminated food or animal 

products. 

CDC, 2021; 

WHO, 2020 

Staphylococcus 

aureus 

Staph Infections 

(including MRSA) 

Skin and wound infections, 

sometimes leading to more 

serious conditions like 

pneumonia or sepsis. 

CDC, 2020; 

WHO, 2020 

Viruses    

Hepatitis B  

and C 

Hepatitis B and C Viral infections affecting the 

liver, commonly transmitted in 

healthcare settings or through 

needle stick injuries. 

CDC, 2021; 

WHO, 2020 
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Influenza Virus Influenza (Flu) Respiratory illness transmitted 

through droplets, especially 

affecting healthcare workers 

and others in high-risk settings. 

CDC, 2020; 

WHO, 2020 

Parasites    

Toxoplasma 

gondii 

Toxoplasmosis Infection caused by handling 

contaminated soil, animal 

feces, or undercooked meat, 

often affecting agricultural 

workers. 

CDC, 2020; 

WHO, 2020 

Leishmania 

species 

Leishmaniasis Parasitic infection transmitted 

through the bite of infected 

sandflies, common in workers 

exposed to endemic areas. 

WHO, 2020; 

CDC, 2021 

Schistosoma 

species 

Schistosomiasis Parasitic infection from contact 

with contaminated water, 

affecting workers in areas with 

poor sanitation or water 

management. 

WHO, 2020; 

CDC, 2021 

 

Diseases due to Physical Agents 
 

A. Heat: Heat illness is a widespread global issue and consistently ranks as the 

leading cause of weather-related fatalities. Humans are homeothermic, 

meaning we regulate our body temperature between 36.5°C and 37.5°C 

(97.7°F to 99.5°F). The body can handle temperatures from 35°C to 41°C 

(95.0°F to 105.8°F) through processes like evaporation, convection, 

conduction, and radiation. Thermoreceptors in the skin, organs, and spinal 

cord transmit information to the preoptic area of the hypothalamus, which 

triggers autonomic and behavioral responses to maintain body temperature. 

These responses include vasodilation, particularly in peripheral 

arteriovenous anastomoses (AVA), increased sweating via sympathetic 

cholinergic receptors, and a reduction in metabolic activity to decrease 

internal heat production.[14] 
 

Risk factors for heat-related illness include: 

 High temperatures and humidity 

 Heat waves (three or more days above 32.2°C/90°F) 

 Age (older adults and young children) 

 Obesity 

 Infections 

 Hydration status 

 Alcohol consumption 
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Symptoms  

Heat illness symptoms vary depending on the type of injury, which can 

include [14,15]: 

Heat edema 

Heat rash (Miliaria or prickly heat) 

Heat cramps 

Heat syncope 

Heat stress 

 

A study by Morabito et al. found a link between warm weather (25–28°C) 

and increased work-related hospitalizations in Central Italy from June to 

September between 1998 and 2003. Fogleman et al. also reported higher 

odds of acute injuries in aluminum smelter workers when the heat index 

exceeded 32°C. However, variations in indoor and outdoor heat exposure 

across different work areas may have influenced injury risk. 

 

B. Cold: Cold injuries result from exposure to cold environments during 

physical activity and are categorized into three types: 

 

Hypothermia (core temperature below 35°C/95°F) 

Freezing-tissue injuries of the extremities 

Non-freezing injuries of the extremities [16] 

 

Hypothermia happens when the body loses heat more quickly than it can 

generate, causing a decline in core temperature. This can happen rapidly or 

over time, caused by cold temperatures, inadequate clothing, wet conditions, 

poor nutrition, prolonged exposure, and uncovered skin. 

 

Peripheral vasoconstriction is a key response to cold exposure, reducing 

blood flow to the skin and extremities to limit heat loss and increase 

insulation. This decreases heat transfer between the core and the body's outer 

layers (skin, fat, and muscle), leading to a drop in skin temperature. 

Insulation becomes maximal when skin temperature falls below 31°C 

(89°F). However, this protective response lowers skin temperature and blood 

flow, contributing to cold injuries, particularly in the hands and fingers, 

which also lose dexterity due to vasoconstriction. [17,26] 

 

C. Vibration: Frequent exposure to vibrations transmitted through the hands 

can lead to a collection of symptoms and disorders affecting the blood 
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vessels, nerves, and other parts of the body, known as hand-arm vibration 

syndrome (HAVS). A considerable number of workers may develop HAVS 

from using vibrating power tools. This condition is chronic and worsens over 

time, making early detection and preventive measures essential for managing 

the health risks associated with vibrating tool use.[18] 

 

Raynaud’s Syndrome 
 

This is also known as vibration white finger (VWF), is a more severe 

condition that can develop from prolonged use of vibrating hand tools, 

especially in cold environments. This disorder is most commonly observed 

in individuals who work with equipment such as chain saws, grinders, 

pneumatic drills, hammers, and chisels. Forestry workers in colder climates 

are particularly vulnerable. Early symptoms of VWF include tingling and 

numbness in the fingers, followed by episodes of blanching. During 

recovery, the fingers may become red and painful. In more severe cases, 

vibration exposure can cause damage to the tissues, bones, and joints, 

potentially leading to complications like gangrene. VWF can be avoided by 

using ergonomically designed tools, limiting the duration of exposure to 

vibrations, and keeping the hands warm in cold conditions. [19,21] 

 

D. Pressure 
 

Decompression Sickness 
 

This is also known as caisson disease, occurs due to changes in atmospheric 

pressure, either high or low. When individuals are exposed to increased 

pressure, such as deep-sea divers or tunnel workers, nitrogen gas, which is 

fat-soluble, dissolves in body fluids and tissues. If decompression happens 

too quickly, the gas exits the solution and forms bubbles in the tissues, 

leading to symptoms like limb pain (commonly referred to as "the bends"), 

shortness of breath, chest pain, headaches, dizziness, collapse, coma, and in 

severe cases, death. Similarly, under normal atmospheric pressure, gases 

dissolved in body tissues can form bubbles if pressure drops rapidly, such as 

when aviators in unpressurized aircraft ascend too quickly. Immediate 

treatment for decompression sickness involves rapid recompression in a 

chamber, followed by controlled decompression. To prevent the condition, 

adequate time must be given during decompression to allow the body to 

naturally eliminate the excess nitrogen gas. [20,21] 
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Pneumoconiosis 

 

Pneumoconiosis is a category of lung diseases that results from inhalation of air 

containing dust and fibers, whether organic or inorganic. This develops when 

fine particles accumulate within the lungs, which induce the inflammatory 

response; the immune response may be caused by chronic exposure to 

substances believed by the body to be injurious. [7] Dust particles sized 

between 0.5 to 3 microns can cause pneumoconiosis. It reduces working 

capacity due to fibrosis and other complications. The risk depends on factors 

like the dust's chemical composition, fineness, concentration in the air, duration 

of exposure, and the individual's health status. [3,7] Additionally, 

pneumoconiosis may be superimposed with other infections like tuberculosis 

which may worsen the condition.  

 

Some common diseases occurring due to dust are Silicosis, Anthracosis, 

Bagassosis, Byssinosis, Asbestosis, and Farmers Lungs. 

 

1. Silicosis: Occupational exposure to silica dust has long been associated with 

lung disease, with one of the earliest accounts attributed to Hippocrates 

around 400 BC, describing respiratory issues in miners. Silica, the most 

abundant mineral on Earth, is a major component of many rocks. When 

inhaled, respirable silica particles are small enough to penetrate deep into the 

lungs, reaching the terminal bronchioles and alveoli. These particles are not 

easily cleared by the body's immune defenses, leading to a harmful cycle of 

inflammation and lung tissue damage that eventually results in silicosis. 

Silicosis is the most widespread occupational lung disease globally and is 

marked by progressive, irreversible pulmonary fibrosis, which leads to 

restrictive lung disease. 

 

On high-resolution computed tomography (HRCT) scans, common 

radiographic signs of silicosis may include numerous bilateral centrilobular 

nodules and ground-glass opacities. If there is focal consolidation 

accompanied by air bronchograms, intra-alveolar material buildup, and 

thickening of the alveolar and septal walls, a “crazy-paving” pattern may be 

evident. Pulmonary function can vary depending on disease severity. In early 

stages, lung function might be unaffected [4], but in advanced silicosis, 

pulmonary function tests often show decreased lung volumes, reduced forced 

vital capacity (FVC), forced expiratory volume in one second (FEV1), and 

impaired diffusion capacity. [8,3] 
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2. Bagassosis: Bagassosis is an interstitial lung disease caused by inhaling 

bagasse, the fibrous residue from sugarcane after sugar extraction. It occurs 

due to an immune response to inhaled antigens, resulting in widespread 

bronchoconstriction and parenchymal inflammation. Symptoms include 

severe shortness of breath, cough, fever, malaise, and weight loss. Physical 

examination often reveals crepitations, primarily in the lung bases, but they 

can be widespread in severe cases. Chest X-rays typically show 

bilateral opacities.[9] 

 

3. Asbestosis: Asbestosis is an interstitial lung disease caused by inhaling 

asbestos fibers, commonly affecting workers in industries like shipyards, 

mining, and aerospace. Community exposure can also occur through the use 

of asbestos in road surfaces, playgrounds, and landfills. The disease develops 

as asbestos fibers accumulate in the lungs, leading to macrophage activity 

and fibroblast proliferation, resulting in interstitial fibrosis. Symptoms 

typically appear after 10 to 20 years of exposure and include progressively 

worsening dyspnea. Cough and wheezing are rare unless the patient also 

smokes. Severity depends on the exposure's duration and intensity. Chest X-

rays reveal diffuse reticulonodular infiltrates at the lung bases and shaggy 

heart borders, while HRCT shows ground-glass opacities and diffuse 

interstitial fibrosis, aiding in diagnosis.[10] 

 

4. Byssinosis: Byssinosis is an asthma-like condition affecting textile workers 

exposed to raw cotton, flax, or hemp. Inhaling cotton dust causes airway 

narrowing, chronic bronchitis, and reduced lung function. Symptoms, 

including chest tightness and shortness of breath, typically occur on the first 

workday after a break and improve with continued exposure, distinguishing 

byssinosis from asthma. Chronic exposure can lead to obstructive lung 

disease similar to both asthma and COPD. X-rays may show hyperlucency, 

flattened diaphragm, emphysema, and diffuse haziness in the lower 

lungs.[11,12] 

 

5. Farmer’s Lungs: Farmer's lung, or hypersensitivity pneumonitis, is an 

immune response to inhaled antigen with predominant inflammation in the 

small airway and interstitial area. Presentation in most includes fever, 

myalgias, and poor oxygen saturation. The typical acute imaging would have 

diffuse ground glass opacities as well as the presence of centrilobular 

nodules, mosaic patterns, and air trapping. Septal thickening, fibrosis, areas 

of bronchiectasis, and findings indicative of pulmonary hypertension usually 

appear during chronic evolution. [13] 
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Work Related Musculoskeletal Disorders 

 

Work-related musculoskeletal disorders (WMSDs) are painful conditions 

affecting muscles, tendons, and nerves, often caused by repetitive movements or 

awkward postures. Common examples include carpal tunnel syndrome, 

tendinitis, and tension neck syndrome. Since most jobs involve the use of arms 

and hands, WMSDs primarily impact the hands, wrists, elbows, neck, and 

shoulders, though they can also affect the legs, hips, and back. These disorders 

arise from repetitive actions like bending, gripping, and twisting, especially 

when done forcefully and without sufficient recovery time. Key risk factors 

include fixed body positions, continuous repetition, and concentrated force on 

specific areas like the hands or wrists. WMSDs result in muscle, tendon, or 

nerve injuries, with pain being the most common symptom, alongside joint 

stiffness, muscle tightness, and swelling. Assessing WMSDs involves reviewing 

workplace tasks to identify potential risks based on the frequency, intensity, and 

duration of the worker’s activities. Work-related musculoskeletal disorders and 

their significant costs are a major issue in the workplace. To minimize the risk 

of occupational injuries, it is essential to establish a safe working environment 

and ensure that all employees understand, embrace, and apply ergonomic 

principles.[22,23,25] 

 

Diseases of Psychological Origin 

 

Job strain, which arises from an imbalance between work demands and the level 

of control over one's job, is frequently cited as a contributing factor in the 

development of hypertension in today's society. Stress, driven by a variety of 

factors, is complex and challenging to evaluate both physiologically and 

psychosocially. A deeper investigation into this relationship, considering the 

multiple dimensions of job strain, could yield practical strategies for both 

individual health management and broader public health interventions.[24] 

 

Prevention of Occupational Diseases 

 

Principles and Measures 
 

Identifying workplace hazards is the initial step in preventing occupational 

diseases. By employing a grouping method to categorize hazards, risks can be 

systematically recognized and addressed. Additionally, assessing the adequacy 

and effectiveness of existing control measures, implementing further 

appropriate actions, and enhancing monitoring efforts are crucial in preventing 

occupational illnesses. The following hierarchy of control measures can be 
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applied, as needed, to manage various hazards in the work environment with the 

goal of preventing occupational diseases. 

 

A. Elimination of Hazards in the Workplace 

 

The most effective way to prevent occupational illnesses is by eliminating 

hazards from the work environment. Ideally, work processes that introduce 

potential hazards should be avoided altogether. When hazards are absent, 

employees are not at risk of developing work-related diseases. 

 

Example: By adhering to relevant regulations, prohibiting the use of asbestos 

spray or any asbestos-containing insulation materials for thermal, acoustic, or 

other types of insulation can help prevent diseases like asbestosis and 

mesothelioma. These diseases are caused by inhaling asbestos fibers during 

work processes. 

 

B. Substitution with Safer Alternatives 

 

When it's not possible to entirely avoid hazardous work processes, safer 

alternative materials, tools, or machinery should be used whenever feasible to 

minimize health risks for employees. 

  

Examples 

 

1. Replacing asbestos with fiberglass can prevent workers from developing 

asbestos-related diseases. 

 

2. Using toluene as a substitute for benzene as a solvent reduces the risk of 

leukemia, a disease linked to benzene exposure. Additionally, switching to 

water-based cleaning agents instead of organic solvents can help lower the 

incidence of dermatitis among workers. 

 

3. In sandblasting processes, replacing sand, which contains high levels of 

silica, with metal shots can prevent silicosis. 

 

4. Opting for low-noise machinery over louder options can lower the risk of 

occupational hearing loss. 
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C. Engineering Control Measures 

 

When it is not feasible to fully eliminate or substitute hazards in the workplace, 

other measures must be implemented to reduce employees' exposure. One 

effective strategy is to control hazards at their source through engineering 

methods. These measures include: 

 

1. Enclosure: Enclosing hazardous work processes can help limit employees' 

exposure, thereby reducing potential health risks. 
 

Example: Enclosing rock crushing operations in a quarry can prevent 

workers from inhaling silica dust, thereby reducing the risk of silicosis. 

Similarly, using enclosed machines to disinfect endoscopes can protect 

employees from developing occupational asthma caused by glutaraldehyde 

inhalation. 

 

2. Isolation: Separating employees from hazardous processes or materials is 

another way to minimize risk. Automation or remote operation can be 

employed when necessary to limit direct exposure. 
 

Examples 
 

 When removing asbestos-containing materials, isolating the area from the 

rest of the work environment can prevent the airborne spread of asbestos 

fibers, protecting workers from diseases like asbestosis and 

mesothelioma. 
 

 Installing insulating materials around heat sources, such as hot water 

pipes or steam pipes, in confined spaces like kitchens or cabins, can 

reduce ambient temperatures and help protect workers from heat-related 

illnesses, such as heat stroke. 

 

3. Wet Methods:Water spraying can be used to reduce airborne dust or fibers, 

lowering the risk of workers inhaling these substances. 
 

Examples 
 

 Spraying water on construction sites when vehicles are moving can help 

suppress airborne silica dust, protecting workers from silicosis. 
 

 Properly using wet wiping techniques during construction and demolition 

can minimize the release of asbestos dust, reducing the likelihood of 

workers contracting diseases like asbestosis or mesothelioma. 
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4. Good Ventilation System: A well-designed ventilation system not only 

introduces fresh air into the workplace, assuring comfortbut also helps in the 

removal of injurious substances to protect health. Ventilation can either be 

natural or mechanical. Commonly, mechanical ventilation involves a device 

that circulates air either into or out of the workspace. Where hazardous 

substances are concentrated or generated from particular locations, 

additional local exhaust ventilation is advisable to effectively remove or 

reduce such substances to less harmful levels. 
 

Examples 
 

 The use of a negative pressure ventilation system in isolation wards for 

infectious patients can prevent the spread of pathogens, protecting 

healthcare workers and other patients. 
 

 In confined spaces like underground pipes, exhaust fans can remove toxic 

gases, while blowers supply fresh air, reducing the risk of accidents from 

toxic gas inhalation or oxygen deficiency.  

 

D. Administrative Measures 

 

1. Development, Implementation, and Monitoring of a Safety Management 

System and Guidelines There is a need for every employer, irrespective of 

the industry in which they operate, to develop a safety management system 

relevant to the nature of their work. The guidelines and operational 

procedures must be clearly communicated to the employees so that they may 

understand how to work safely and why. Monitoring should be done without 

fail to ensure that employees adhere strictly to these guidelines that 

safeguard their health and safety. 
 

Examples 

 Establishing infection control protocols and ensuring employee 

compliance can significantly lower the risk of contracting infectious 

diseases such as hepatitis B, tuberculosis, and SARS. 

 Developing and enforcing proper manual lifting techniques and team 

lifting procedures can help prevent conditions like tenosynovitis in the 

hands and forearms caused by repetitive or improper lifting activities. 

 

2. Provision of Suitable Tools and Mechanical Aids:   Providing employees 

with appropriate tools and mechanical aids not only reduces physical strain 

but also enhances productivity, benefiting both employers and employees. 
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Examples 

 Using a stable stool to shorten the reach distance when handling items at 

height can help prevent over extension of the upper limbs, reducing the 

risk of musculoskeletal disorders. 

 Employing equipment such as mincers, mixers, and can openers can 

minimize the need for forceful and repetitive wrist and forearm 

movements, lowering the chances of developing tenosynovitis. 

 

3. Routine Repair and Maintenance: Tools, equipment, machinery, 

ventilation systems, and protective gear are commonly used in many 

workplaces. Regular maintenance and repairs are essential to ensure these 

items function efficiently, protecting the occupational health of workers. 
 

Example 

 Routine maintenance of equipment like trolleys and hand tools can 

prevent workers from exerting excessive force due to malfunctioning 

equipment, thereby reducing the risk of musculoskeletal disorders. Job 

rotation and appropriate rest breaks. 

 

4. Employee Rotation and Rest Breaks: Where feasible, rotating employees 

between different work stations can reduce their prolonged exposure to 

specific workplace hazards. Additionally, scheduling appropriate rest breaks 

allows employees time to recuperate, thereby lowering the risk of 

occupational illnesses. 
 

Examples 

 Alternating employees between noisy and quieter environments can 

reduce their prolonged exposure to excessive noise, decreasing the risk of 

noise-induced hearing loss. 

 Rotating workers involved in physically demanding tasks, such as 

construction labor, or repetitive upper-limb tasks, like cleaning, to other 

positions or providing rest breaks with stretching exercises can help lower 

the risk of musculoskeletal disorders. 

 

5. Providing Information and Training: Equipping employees with relevant 

information and training enables them to recognize workplace hazards and 

understand the preventive measures they need to adopt. When employees are 

well-informed about occupational safety and health, they are more likely to 

take proactive steps in following safety protocols to prevent workplace 

diseases. 
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Employers should provide essential information on hazardous chemicals, 

such as Safety Data Sheets (MSDS), so employees are aware of chemical 

properties, Material potential health impacts, and necessary safety 

precautions to prevent conditions like dermatitis, occupational asthma, or 

chemical poisoning. 
 

Every organization should also create a contingency plan tailored to its 

operations and conduct regular drills. This ensures employees know how to 

respond swiftly and effectively in emergencies, minimizing the impact of 

incidents. 
 

Example: Developing and practicing emergency evacuation procedures for 

chemical spills in factories, rescue protocols for oxygen deficiency in 

confined spaces, and plans for radioactive material leaks in laboratories can 

help employees respond appropriately, reducing the risk of exposure to 

hazardous substances and the associated occupational diseases. 

 

E. Personal Protective Equipment  

 

Although controlling hazards at source is an ideal way to prevent occupational 

diseases, the use of appropriate personal protective equipment (PPE) will be the 

last resort if different control measures cannot eliminate or reduce the hazards to 

meet relevant standards. PPE should be used to complement other control 

measures since PPE alone is not sufficient for safeguarding the health of 

employees. In using PPE, one should pay attention to the correct way of 

wearing such equipment regular checking of its effectiveness, cleanliness and 

hygiene as well as properstorage after use. 

 

For Example: By wearing goggles or using face shields, welders can prevent 

kerato conjunctivitis caused by direet sight of ultraviolet rays. 

 

F. Environmental Monitoring 

 

Environmental monitoring not only indicates the levels of hazards in the work 

environment but also reflects the effectiveness of existing control measures. If 

the level of hazards exceeds the relevant standards, then the health of employees 

working in or near such environment may be at risk. Therefore, regular 

environmental monitoring is an important step for preventing occupational 

diseases. 

 

For Example: Before any work in a confined space, employers should appoint 

a competent person" to conduct risk assessments and air monitoring to reduce or 
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control the risk of such work to employees. Employers should conduct 

continuous air monitoring, if necessary, for early detection of the release of any 

harmful substances and their concentrations in air so that appropriate response 

can be taken to protect workers from gas poisoning. 

 

Health surveillance 

 

Environmental monitoring can only give the level of hazards in the workplace 

that can be dangerous for workers' health. It is in health surveillance that the 

early detection of health problems resulting from work can take place for 

employees to seek appropriate treatment and apply necessary precautions at 

work in due time. 

 

For Example: The law requires that employees working in mines, quarries, or 

with compressed air undergo pre-employment and regular medical check-ups, 

including chest X-rays, when necessary, to prevent silicosis and other 

compressed air-related illnesses. 

 

G. Personal Hygiene and Vaccination 

 

Personal hygiene plays a crucial role in preventing occupational diseases. 

Employees should adhere to safety guidelines, avoid eating, drinking, or 

smoking in the workplace, and wash their hands thoroughly after work and 

before meals to prevent the ingestion of chemicals, bacteria, or other harmful 

substances. Additionally, any cuts or abrasions should be promptly treated to 

minimize the risk of infections. While vaccination can help reduce the risk of 

certain infections, it does not offer protection against all potential workplace 

illnesses. 

 

For Example: To avoid lead dusts from getting into the body through eating 

and drinking, soldering material production employees should not eat, drink or 

smoke at the workplace. They should also wash their hands thoroughly after 

work and before eating and drinking. 

 

H. Legislation 

 

Society has a responsibility to protect workers' health across various 

occupations, recognizing that workers are more important than the machines 

they operate. Workers should not risk their health and safety while employer’s 

profit. To address this, factory laws have been established worldwide, including 

in India, to regulate industry conditions and ensure worker welfare. [2] 
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Key Laws in India Include 

 

1. The Factories Act, 1948: Governs labor safety, health, and welfare in 

factories. 

2. The Employees’ State Insurance Act, 1948: Provides social security for 

workers in case of sickness, maternity, or injury. 

3. The Mines Act, 1952: Ensures safety measures for mine workers. 

4. The Minimum Wages Act, 1948: Ensures fair wages for workers. 

5. The Maternity Benefit Act, 1961: Provides maternity leave and benefits for 

women workers. 

 

These laws set standards to protect workers’ health, safety, and well-being, 

ensuring ethical and safe work environments. 

 

II. SUMMARY 

 

Occupational health is a public health discipline focused on ensuring the highest 

level of physical, mental, and social well-being for workers across various 

industries. It addresses a broad spectrum of hazards categorized into five main 

types: physical (e.g., noise, heat), chemical (e.g., toxic dusts, solvents), 

biological (e.g., bacteria, viruses), ergonomic (e.g., repetitive movements), and 

safety (e.g., machinery, electrical risks). Occupational diseases, such as 

pneumoconiosis, byssinosis, and occupational cancers, arise from long-term 

exposure to these hazards, while psychological disorders like stress and anxiety 

are also prevalent. Preventive measures include eliminating or substituting 

hazards, engineering and administrative controls, and using personal protective 

equipment (PPE) as a last resort. In India, various laws like the Factories Act 

and the Employees’ State Insurance Act are in place to protect workers’ safety 

and health. Effective occupational health management is crucial for creating 

safe, productive, and ethical work environments. 

 

With evolving workplace dynamics and emerging hazards, there is a growing 

need for continuous assessment, education, and legislative adaptation to ensure 

that occupational health standards remain robust and comprehensive. 
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