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CHAPTER 1 

Introduction to Safety Engineering  

STRUCTURE  

 Learning objectives 

 Evolution of safety 

 Improvements required 

 Safety organization 

 Safety functions 

 Workplace operations requiring safety 

 Safety benefits 

 Review questions 

 

LEARNING OBJECTIVES  

After reading this chapter, you should be able to: 

 Comprehend how safety becomes important in industrial practices. 

 Understand worker‘s viewpoint towards safety and accidents. 

 Understand how safety is organized in large industries. 

 Identify safety functions and workplace operations that need safety 

precaution. 

 

EVOLUTION OF SAFETY  

The big level expansion started taking form with the beginning of 

nineteenth century but safety could not become the concern of industries. With 

expansion of industrial behaviors, the sizes of industries multiplied and so did 

the number of workers in individual industries. The productivity of workers 

increased at tremendous rate and also the product excellence was visibly 

controlled and improved. Though, all these growths did not produce any 

concern to human values, safety, and common well being of factory workers. 

Through the beginning of twentieth century lack of safety concern and 

consciousness began to speak upon the health of the industry. Adverse health 

effects began to run rampant in job spaces. The number of serious industrial 

accidents began to rise. It was then that a few enlightened and progressive 
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factory managers started feeling the necessity of abating the causes of rising 

number of accidents, serious injuries to workers and poor health circumstances 

in job spaces. 

The early thrust started with taking care of cuts and bruises and broken 

bones of factory workers. The responsibility was mainly entrusted upon 

personnel managers, maintenance foremen, or plant engineers. Such persons 

tried to evolve methods of safe working through providing guards on 

machines, shields on implements or through creation workers to use gloves 

and wear glasses throughout some specific action. Soon these persons were 

replaced through safety engineers or supervisors and safety managers. Such 

require was felt greatly through two industry giants, viz., steel industry and 

rail road establishment. Yet the personnel made responsible to prevent 

accidents were not specifically trained for the job but were chosen from 

accessible force based upon their wide experience in a scrupulous industry. 

The situation sustained until 1912 when in USA Cooperative Safety 

Congress was organized. The Electrical Engineers from steel industry took 

lead in organizing this conference. The congress resulted in establishment of 

National Safety Council (NSC) in USA. This body was given charter to take 

responsibility to seem after prevention of accidents and development of safety 

programmes. In post 1920 era many safety codes were formulated through 

American Standards Association. 

The onset of Second World War caused a setback in safety movement 

both in Europe and America. This era was marked through workers' demand 

for higher wages, their insistence on unionizing and union rights. There was a 

perceptible transform in government attitude towards sacrificing safety 

thoughts in favor of desire to win war. The management also urbanized false 

notion that safety was a nonproductive action. This setback was short existed 

and soon the attitudes of governments and management started paying more 

attention to safety characteristics of industrial workers. 

The industries started including newer characteristics in safety 

concerns. The noise, dust, fumes, heat, mists, and radiation etc. got 

incorporated in the rising lists of hazards in industry. This became necessary 

because the industrial behaviors widened extremely mainly and scopes of 
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industrial behaviors expanded. This renewal of interest was followed through 

governments paying more attention to safety programmes and big industries 

began to organize special trainings to their engineers. These steps helped 

augment the number of suitably trained per1sonnel in the region of industrial 

safety. New disciplines were added to safety practice in industry. These were: 

industrial hygiene, health physics, ergonomics, design engineering, 

illumination engineering, audiology, and workers' compensation claim 

management. Each of these meadows had twin targets of safeguarding 

workers' health and life and improving productivity. Tremendous amount of 

research job and enunciation of safety theories propelled safety practice into 

academic body of knowledge and information. It has now become possible for 

engineers and managers to specialize in safety engineering and safety 

management through education system. It has now become imperative that a 

chief executive of an industry is equally conscious of safety and excellence. 

Safety, health, and environmental controls have become essential staff 

functions. In mainly industries today safety discovers lay as one of significant 

industrial behaviors beside with manufacturing, research, design and 

development, purchase, sales, service and profits. 

 

IMPROVEMENTS REQUIRED  

The outlining of connection of safety engineering, with excellence, 

productivity, profit etc. has also tended to make impediments in successful 

implementation of safety programmes. The safety professionals tend to 

become overzealous and often are inclined to neglect cost benefit ratio and 

payback of their practices. It has also been observed that several workers 

illustrate resistance to adopt new safety events when confronted first time. A 

successful safety drive often comes after a number of false starts. 

 

Successful safety programmes are management initiated but workers 

dependent. It is always significant to take cognizance of workers' 

comprehension of safety and any specific safety programme. In a survey a big 

cross-part of workers was consulted and it was establish that employees of big 

organizations are more safety conscious than those of little organizations. The 
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common feeling in the middle of workers was that safety was the 

responsibility of management. They also thought government necessity create 

rules for safety and intervene more regularly in this regard. They thought 

sound safety programmes, training and drills were necessary for safety of 

workers in job lay. A little proportion of workers only thought that they were 

adequately trained and showed dependence on coworkers for safety thinking 

that they knew better. It was noted in the survey that the employees who did 

not receive safety training were liable to experience twice as several on-the-

job accidents as those who had received safety training. The workers who had 

met accidents were not ready to accept their responsibility towards accident 

while approximately 85% of them agreed that accidents could have been 

avoided. 

The common consensus in the middle of the workers was that safety 

programmes and training should be organized, frequent inspection and 

enforcement of safety rules be followed, better and, more safety equipment be 

provided and their maintenance be ensured. 

 

SAFETY ORGANIZATION  

Every industry necessity has a safety organisation with well defined 

objective and well recognized functions. It has been experienced that safety 

policies often fail if safety functions are distributed or made section of 

behaviors of many departments. Under the system of distributed 

responsibilities the safety functions have often been accounted to corporate 

managers through personnel and human resource department, operational 

office or legal office. Such practices had often obliterated the successful 

implementation of safety programmes. 

Safety functions become successful if they are controlled through a 

single department with safety personnel interacting with other behaviors 

functionally. A top stage corporate manager necessity supervise safety 

organisation in a big industry. Safety director or manager at industry stage 

may statement to corporate manager. There may be many managers reporting 

to safety director who would seem after special safety functions such as fire, 

environment, occupational health, claim for compensation etc. These 
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managers will necessarily interact with all other departments wherever 

workers are involved. 

A safety person should not be a narrow specialist but a broad based 

expert with human values as main plank. Teamwork and cooperation with 

others are other attributes required for a successful safety person. An 

appropriate organization chart for big and highly safety conscious industry is 

shown in Figure 1.1.  

 

Fig. 1.1 Organization Chart for Big and Highly Safety Conscious Industry  

 

 
 

This figure clearly identifies the safety functions comprehensively and 

four stages of responsibility are recognized. 

Stage 1  

This is a corporate stage and there should be a company director who 

will be occupied in formulating safety policies at corporate stage. These 

policies will be issued from time to time if changes are made. He will have to 

see that safety audits are made at proper times. His necessity is readily 

accessible for required advice and guidance to all safety personnel. The 

company director necessity appoints a common manager safety at company 

stage. 
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procedure. They will give all support for maintenance of environment and its 

preservation. Extremely importantly the personnel at stage 4 will conduct 

safety drills. 

 

SAFETY FUNCTIONS  

In the statement in relation to the safety organization several functions 

have been mentioned. Yet, a clear account is lacking. Without much 

elaboration a list of safety functions is presented here. The safety functions 

are: 

 Environmental manage 

 Health and safety information system 

 Industrial hygiene 

 Industrial safety 

 Occupational health  

 Property conservation 

 Safety in material handling 

 Workers' compensation claim management 

 

WORKPLACE OPERATIONS REQUIRING SAFETY  

The operations performed through workers in their workplace are of 

dissimilar nature but they involve some machine, equipment, and material. 

The safety precautions are adopted for machines and operations performed on 

them. Several operations require hazardous material or material in hazardous 

state. Here some operation which are either machine/equipment or material 

specific are described which would require safety practices to be involved. No 

effort will be made to describe the safety procedure to be adopted. 

 

 Electrical assembly and fabrication 

 Electronic assembly and cleaning 

 Use of electrical apparatus 

 Use of chemical mediators and chemical treatments 

 Use of biological materials and treatments 
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 Use of acidic and alkaline materials 

 Toxic vapor applications 

 Use and manufacture of mists, dust 

 Use of boiler and use of compressed air and gas 

 Use of combustible and toxic gases and liquids 

 Processing of radioactive sources and treatments 

 Painting and mixing of paints 

 Spraying of paints and liquid metals 

 Welding gas and electric, brazing and soldering 

 Wood cutting and working 

 Sawing metal and wood 

 Sanding 

 Sand blasting and shot peening 

 Burning and furnace application 

 Casting and foundry practice 

 Digging 

 Climbing 

 Masonry job 

 Hoisting and lifting 

 Machining on lathes and mills 

 Shearing 

 Cutting 

 Drilling 

 Jointing 

 

SAFETY BENEFITS  

An industry or a company that follows safety programmes is benefited 

in many ways. The benefits are shared flanked by employer and employees 

directly and consumers are indirectly benefited. A sound safety policy will 

avoid or reduce greatly the accidents whereby the employer will save cost of 

lost man-hours and down-machine time. The employer will also save on 

paying compensation and replacement or repair of equipment. The employees 
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feeling safe to job will illustrate better productivity. Also since a sound safety 

policy will guarantee an adequate compensation, the employees will job 

without apprehension and psychological pressure. The latter factor often 

causes accidents. The increased productivity and excellence consciousness 

will produce goods which will be to the liking of the customer. 

 

REVIEW QUESTIONS  

 How did the concept of safety in industry evolve? 

 What are the impediments in implementation of safety functions? 

 Describe an ideal safety organization for a large company. 

 Describe various work-related operations that attract safety 

precautions. 
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CHAPTER 2 

Occupational Safety  

STRUCTURE  

 Learning objectives 

 Occupational health problems 

 Taking care of occupational safety 

 Standards for occupational safety and health 

 Confined space standard 

 Hazardous waste and material standards 

 Record keeping 

 Incidence rates 

 Information dissemination 

 Government responsibilities 

 

LEARNING OBJECTIVES  

After reading this chapter, you should be able to: 

 Identify industrial situation creating health risks. 

 Understand risks in working in confined space and with hazardous 

materials. 

 Know how to maintain record of employees‘ health. 

 Comprehend the importance of dissemination of information on 

occupational health and injury. 

 Know that government agencies are required to keep watch on industry 

and follow their safety programmes 

 

OCCUPATIONAL HEALTH PROBLEMS  

 

Many health troubles have been established to be rooted in kind of job, 

equipment and job lay. It was in eighteenth century when definite observations 

were made that workers Suffered from job specific diseases. The occupational 

diseases were established to have dealings with handling of harmful materials, 

with irregular or unnatural movements of the body and the environment in 
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which the worker worked. In the nineteenth century the industrial revolution 

brought such changes as introduction of inanimate power to replace man and 

animal power and also substitution of machines for people. The steam power 

which replaced animal power posed new threats of injuries which could at 

times turn fatal. Introduction of new methods for converting raw materials also 

opened risks of injuries and diseases. A distant reaching consequence of 

industrial revolution was organization and specialization of job resulting in 

division of job. The specialization unluckily resulted in boredom and 

inattentiveness causing augment in workplace accidents. 

The pioneer efforts in the region of occupational safety were 

encouraged through specific health troubles. Lung troubles in coal miners 

were perceived as major health problem in 1800s. The problem was overcome 

through providing good ventilation and reducing number of working hours. 

Though, the problem recurred in the beginning of twentieth century both in 

Great Britain and USA. The resurgence of these troubles invited many 

Governmental and legislative reforms in occupational safety. The coal mining 

worldwide has posed troubles of health and accidents. Roof collapse and 

flooding has caused several deaths. Efforts through technology, legislation, 

and enforcement are continuously made to create mining operation safe. 

Silicosis has been recognized as yet another problem faced through 

miners and tunnel borer when they have to dig through silica. Intense interest 

for safety against silicosis was aroused in last quarter of last century when 

electronic industry by silicon based devices grew with highest pace. Mercury 

poisoning due to use and discharge of mercury nitrate and methyl mercury into 

water were accounted in 1940s. Again legislative actions were brought in 

force to fight the menace. Asbestos fibers of microscopic size released from 

ageing asbestos products are capable of causing lung cancer. The asbestos has 

been used for many structures, structures and as insulator in power industry. 

While its use is now cut down to minimum, special equipment and training are 

mandatory for workers occupied in removal of asbestos from old structures 

and structures. 

Besides materials that are mixed, the rising diversity of materials like 

many kinds of steels, nonferrous alloys, plastics, composites by fibers and 
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plastics bring their own hazards throughout processing, machining, and 

casting. There are many procedures being added to extensive conventional 

procedure list. Explosive forming and explosive welding, photochemical 

machining, laser machining and chemical machining have introduced disease 

and accident related risks. The automation of traditional and non traditional 

machining procedures have also enlarged the active region of injuries. Many 

procedures of painting and plating involve continuous breathing of air laden 

with dangerous compounds. The other procedures of similar nature are 

grinding, vitreous enameling, and pottering. 

Older Worker  

Features of Illnesses and Injuries  

Just as to the New Jersey Census of Fatal Occupational Injuries, more 

workers age 55 and older (n=234) died than younger workers in three 

categories: transportation incidents (42% versus 34%), falls (18% versus 

14%), and fires/explosions (6% versus 3%) from 1991- 2000. The majority of 

the 234 fatal injuries in older workers throughout this era occurred in the 

occupations of Operators, Fabricators, and Laborers (34%), Precision 

Manufacture, Craft, and Repair (23%), and Technological, Sales, and 

Administrative support (15%). Industry clusters mainly affected were 

Construction (20%), Government (15%), and Transportation and Public 

Utilities (15%). 

In 2001, a total of 160,231 injuries and illnesses in those age 55 and 

older in private industry nationwide required recuperation absent from job 

beyond the day of the incident, just as to the U.S. Department of Labor's 

Bureau of Labor Statistics (BLS). Whereas there were 5,930 nonfatal 

occupational injuries and illnesses that resulted in lost work time in the middle 

of workers age 55 and older in the New Jersey private sector. Mainly of these 

reports were in the occupational category of Operators, Fabricators, and 

Laborers. The industry division mainly affected was Services. The nature of 

injury/illness accounted mainly regularly was sprains and strains. The source 

of injury/illness was floor and ground surfaces, and falls on the similar stage 

was the mainly general incident accounted. 
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Also, in 2001, workers employed in New Jersey state and local 

government experienced a total of 2,189 nonfatal occupational injuries and 

illnesses involving days absent from job. For these workers, mainly of the 

reports were in service occupations and in the Services industry. Like their 

private industry counterparts, the nature of injury/ illness mainly accounted 

was sprains/ strains. The mainly frequent source of injury/illness was floor or 

ground surfaces. Falls on similar stage, overexertion, and get in touch with 

substance and equipment were the mainly general incidents accounted. 

Furthermore, a BLS revise on median days absent from job—the key 

survey measure of severity—accounted that older workers may sustain 

especially disabling circumstances such as broken bones and multiple injuries 

more regularly than younger workers; and similar injuries, such as a fracture, 

requires a longer recuperation time for older workers. This revise also 

indicated older workers became disabled through a fall more often than 

younger workers. 

What Can the Older Worker Do?  

Talk about medical circumstances and your skill to job with your 

personal physician. Underlying medical circumstances may put you at 

increased risk and susceptibility to injury. Early discovery and treatment of 

sensory impairments (hearing loss or visual impairment) can reduce your risk 

for injury. Wellness plays a critical section – take steps to lower your risk of 

disease. Augment your knowledge in relation to the chronic diseases such as 

heart disease, cancer, diabetes, osteoporosis, and arthritis. 

Understanding the role these circumstances can play in rising 

occupational injury is the first step toward reducing your risk of injury. 

Chronic diseases are in the middle of the mainly general and costly of all 

health troubles, but they are also in the middle of the mainly preventable. 

 

TAKING CARE OF OCCUPATIONAL SAFETY  

The mainly important development in occupational safety and health 

has been the introduction of legislative events adopted through many 

governments. Such legislations have specifically been based upon the 
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principle of assuring safe and healthful working circumstances to every 

working man and woman with objective of preserving human possessions. 

The occupational health and safety acts have purposes including following. 

 Encouraging employers and employees to reduce workplace hazards. 

 Implementing new safety and health programmes. 

 Improving existing safety and health programmes. 

 Encouraging research to innovate ways of dealing with workplace 

safety and health troubles. 

 Establishing the rights of employers and employees concerning 

improvement of workplace safety and health. 

 Monitoring the job-related injuries and illness through a system of 

reporting and record keeping. 

 Rising number and improving the competence of safety and health 

professionals through organized training. 

 Generating information data on injuries, diseases, training programmes 

and safety personnel. 

 

The occupational safety Acts are planned to cover all employees (even 

if single) and all kinds of employers from manufacturing and construction to 

retail and service organisation. The specific regions to be taken care of 

through Acts are: fire protection, electrical installations, sanitation, air 

excellence maintenance and repair of machines, posting of notices and 

warnings, reporting of accidents and illness, maintaining written compliance 

programme and training employees. It is imperative that government should 

frame rules that are mainly enforceable. The rules which cannot be enforced 

create employees and employers equally disillusioned and the safety is 

affected. It is further essential that the employers should become well-known 

with standards applicable to their industrial practices. Provision of protection 

equipment and gears may be at times hard and costly but employers forced 

through safety rules enforcement power will have to create all arrangements in 

workplace. Many examples of protection events may vary from such easy 

items as safety hats, overalls, hand gloves, eye shields, or goggles to 

radioactive safety gears and radiation measuring devices. The last mentioned 
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are not only necessary in nuclear processing plants but also establishment 

occupied in radiological non-destructive testing. 

The Coverage  

This ordinance covers approximately all workplaces—spaces where 

employees job. In addition to factories, construction locations and catering 

establishments, other spaces, such as offices, laboratories, shopping arcades, 

educational organizations also approach under the ambit of the law. Though, 

there are a few exceptions, namely  

 An aircraft or vessel in a public lay;  

 The lay occupied through the driver of a land transport vehicle when it 

is in a public lay (but other employees working in the vehicle are 

sheltered);  

 Domestic premises at which only domestic servants are employed; and  

 Spaces where only self-employed persons job.  

 

The Roles of the Duty holders  

Under this ordinance, everyone has a role to play in creating a safe and 

healthy workplace.  

 Employers should contribute to safety and health in their workplaces 

through:  

o Providing and maintaining plant and job systems that do not 

endanger safety or health;  

o Creation arrangement for ensuring safety and health in 

connection with the use, handling, storage or transport of plant 

or substances;  

o Providing all necessary information, instruction, training, and 

supervision for ensuring safety and health;  

o Providing and maintaining safe access to and egress from the 

workplaces; and  

o Providing and maintaining a safe and healthy job environment  
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 Occupiers of premises should take responsibility for ensuring that  

o The premises;  

o The means of access to and egress from the premises; and  

o Any plant or substance kept at the premises are safe and 

without risks to health to any person working on the premises, 

even if they do not directly employ that person on the premises.   

 Employees should also contribute to safety and health in the 

workplaces through :  

o Taking care for the safety and health of persons at the 

workplace; and  

o By any equipment or following any system or job practices 

provided through their employers.  

 

Enforcement of the Ordinance  

The Commissioner for Labour is empowered to issue improvement 

notices and suspension notices against action of workplace which may make 

an imminent hazard to the employees. Failure to comply with the notices 

constitutes an offence punishable through a fine of HK$200,000 and 

HK$500,000 respectively and imprisonment of up to 12 months.  

Occupational Safety and Health Regulation  

The Occupational Safety and Health Regulation, made under the 

ordinance, sets down some vital necessities for accident prevention, fire 

precaution, workplace environment manage, hygiene at workplaces, first aid, 

as well as what employers and employees are expected to do in manual 

handling operations. The main provisions of the Regulation are:  

 To prevent accidents through:  

o Ensuring that the plant is properly intended, constructed and 

maintained and that all dangerous sections are effectively 

guarded;  

o Ensuring that all dangerous regions are securely fenced.  
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 To prevent fire through:  

o Providing illuminated 'EXIT' signs in excess of all exits and 

clear directions to them;  

o Keeping all means of escape in a safe condition and free from 

obstruction;  

o Creation sure that all exit doors can easily be opened from 

inside the workplace or are unlocked;  

o Providing appropriate and adequate fire safety events.  

 To give a safe and healthy job environment through:  

o Keeping the workplace clean and ensuring that it is adequately 

lit and ventilated;  

o Providing adequate drainage.  

 To ensure hygiene through:  

o Providing adequate lavatory and washing facilities, as well as 

adequate supply of drinking water.  

 To give first aid through:  

o Keeping adequate first aid facilities on the premises and 

appointing designated employees to seem after them.  

 To ensure safe manual handling operations through:  

o Assessing and reviewing risks to the safety and health of 

employees who undertake manual handling operations;  

o Providing proper training and other necessary protective events 

for employees who undertake manual handling operations.  

 

STANDARDS FOR OCCUPATIONAL SAFETY AND HEALTH  

Many standards to serve the cause of occupational safety and health 

are formulated. The industries are required to adhere to such standards. The 

standards are described here in brief. 

 

CONFINED SPACE STANDARD  

Many examples of workplace exist in industrial practice where spaces 

are characterized through many restrictions. Such spaces are recognized as:  

 manholes,  
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 exhaust ducts,  

 boilers,  

 silos,  

 vats,  

 pipelines,  

 underground vaults,  

 storage tanks etc.  

 

The features of such confined spaces are: limited openings for entry 

and exit, poor natural ventilation, continuous human occupancy not possible. 

The employer‘s necessity ensures safety of employees when working in such 

confined legroom and employee‘s necessity not has any adverse health effect. 

Only specified permitted employee‘s necessity is allowed to enter such spaces. 

It means that the industry necessity have permit system if job is to be done in 

these spaces. The standards necessity is formulated t? 

 Identify spaces that can be entered through permit,  

 Restrict entry to recognized legroom only to permit holders 

 Adopt such job practices which would avoid hazard, 

 Monitor the circumstances in confined legroom to see any hazardous 

situation likely to arise remain under manage and to seal the legroom 

occasionally to clean or remove any cause of hazard. 

 

All industries concerned in such confined legroom necessity are made 

to follow these standards irrespective of number of workers. 

 

HAZARDOUS WASTE AND MATERIAL STANDARDS  

Besides many industries—chemical, metallurgical, textile, leather, 

nuclear—there are several situations where workers are subjected to hazardous 

materials. The other group comprises fire fighters, police officers, ambulance 

and several hospital personnel. Standards in respect of occupational hazards 

are formulated to take care of the following. 
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 Each worker necessity has undergone training to identify, evaluate, and 

manage hazardous material. His necessity is able to give an emergency 

response to hazardous situation. 

 Each hazardous location necessity be examined and evaluated for its 

features before workers are allowed entry. This will pre-decide anti-

hazard method and procedure. 

 A location manage programme necessity identify zonal plan, 

communication point, and station for medical assistance. Out of many 

inculcated job habits in hazardous environment teamwork necessity 

take precedence. 

 Prior training on specific hazardous material necessity always is 

undertaken. 

 Periodical medical examination of workers handling hazardous 

waste/material is required to be arranged. 

 Besides engineering controls to restrict exposure risk the workers 

necessity use personal protective gear and equipment. 

 Air monitoring to measure hazardous material necessity be a routine 

practice. 

 The identities including names, official location, and specialization of 

key personnel necessity are widely publicized in the middle of the 

workers dealing with such materials and situation. 

 The workers leaving the hazard filled legroom necessity follow 

decontamination procedure. 

 There necessity be contingency plans to trade with emergency situation 

in which coordination of all concerned department of the company and 

any outside agency necessity be ensured. 

 

RECORD KEEPING  

Systematic procedure for collecting information on employees health, 

working circumstances and any accident require be recognized in a company. 

Many differences had lived flanked by employers and employees in respect of 

both health circumstances and safety events. The employers have complained 

that government sponsored documents could be interpreted in dissimilar ways 
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whereas the employees had the grudge/that organization known emerging 

safety regions quite belatedly. The requirement of record keeping may contain 

the following: 

 Good excellence of records necessity is prepared in simplified method. 

 Records should cover stakes of all vulnerable employees. 

 Employees should have access to records. 

 Guidelines for record keeping necessity are clearly outlined. 

 

It is significant to have general average for recording and reporting 

occupational illness and injury in dissimilar organisations. One such average 

defines an occupational injury as cut, fracture, sprain, or amputation resulting 

from a job related accident or from exposure involving a single incident in job 

environment. An occupational illness is defined as any abnormal condition or 

disorder other than one resulting from occupational injury caused through 

working in the existing working environment. Chronic illnesses or diseases 

resulting from inhalation, absorption, ingestion, or direct get in touch with 

toxic substances or harmful mediator‘s necessity also are incorporated in lists. 

All occupational illnesses or injuries resulting in one or more of the following 

necessity are accounted. 

 Death of one or more workers. 

 Absence from job for one or more days. 

 Restricted motion or restriction to the job an employee can do. 

 Loss of consciousness of one or more workers. 

 Transfer of a worker to another job. 

 Treatment required through a worker which is not in the first aid list. 

 

A sound policy of keeping information and maintaining transparency 

may be fulfilled through creating records of individual and a summary of all 

incidents. The model formats are described below as A and B. It is easily 

understood that record keeping in two formats will greatly help improve 

working circumstances of employees while facilitating employers in 

implementing safety and prevention of illness programme related to any job. 

Such record keeping may also bring out lacunae in safety policies, require for 
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training or lack of protecting equipment. The government agencies may also 

stay an eye on industry in respect of occupational health and safety. 
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INCIDENCE RATES  
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From records rates of incidences such as injury, illness, death, number 

of hours restricted from job can be calculated as percentage of total number of 

hours worked. All these data are recorded in the Log given in format B. The 

total number of hours worked is calculated on the foundation of 40 hours per 

week. 

 

If T denote total number of hours worked through all employees, then 

the incidence rate 

 

 
 

Number of weeks in a year is usually taken as 50, with allowance two-

week non working days. 

 

Instance  

Number of employees that received first aid and did not job for 4-3hrs, 

and the factory worked for 50 weeks throughout the year. Number of 

employees 40 Calculate total number of accessible hours for job, injury 

incidence rate, rate of cases in which job days were lost, rate of cases in which 

job hours were lost, job hour lost rate. 

 

Solution  
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INFORMATION DISSEMINATION  

The purpose of record keeping is best served if information is timely 

disseminated. The employees are required to be informed on all health issues 

concerning them and this purpose is easily achieved through posting 

information and notices. The site of posting should be permanent and the one 

where notices are displayed routinely. Following should be displayed 

regularly. 

 Rights and responsibilities of employees in respect of occupational 

health and injuries. The government agencies often print and publish 

posters in this context. Such posters necessity is displayed from time to 

time in general spaces like clubs, lunch rooms and job lay. 

 The notices and citations received from government regulating 

agencies necessity are likewise displayed. A copy of notice relating to 

any safety violation should be displayed close to the location of 

violation. Such notice necessity remain displayed for three days or 

until violation is corrected whichever is earlier. 
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in which open discussions and remarks through both employers and 

employees will be encouraged. 

The compliance officer necessity follows the visit through actions in 

the light of law applicable to scrupulous industry. The follow up action could 

be an easy statement (citation) in which violations are mentioned and 

warnings given with time limits prescribed to remove violation. The follow up 

action could also be imposition of fine within legally prescribed limits or even 

notice for closure of industry. The employer will of course have the right to. 

appeal and challenge any action in the court of law. The citation served 

through compliance power will be required to mention the following: 

 Other than serious Violation—which are not likely result in death or 

serious physical harm? There may be discretionary penalty on each 

violation. 

 Willful Violation—which the employer commits intentionally and 

knowingly. The employer is establish aware of circumstances volatile 

of safety and health events and has taken no steps to eliminate them. 

The penalty may be imposed for willful violation depending upon 

whether it is first time or repeated. 

 Repeat Violation—which may be of any order or intensity attracts 

strict action from compliance power. 

 Failure to correct prior violation. 

 

 

In addition to serving citation on violations of rules the compliance 

power has to look at all the records of incidences of illness and injuries, 

posting of reports and citations, notifying rules and potential risks and also 

arrangement of training. Falsification of records of illnesses or injuries is to be 

taken extremely seriously through inspection authorities. AU these actions are 

to be taken with express intent of improving working circumstances of 

workers and minimizing occupational ill health and injuries. 

Though, to stay legal procedure and rights in tact the employer is 

permitted to appeal to power or challenge a penalty in the court of law. The 

employer will be required to spell out extremely clearly the steps taken for 
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compliance, additional time required for further compliance and reasons for 

delay, the steps taken to protect employees from job related risks throughout 

interim era. The employer will also have to assure that detailed information 

has been properly posted for the benefit of the employees. 

 

REVIEW QUESTIONS  

 Discuss the occupational health problems. 

 What is confined space standard? 

 Explain the concept of record keeping 

 What are incidence rates? 

 Explain the impact of government responsibilities in occupational 

safety. 
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CHAPTER 3 

Work Related Health Problems  

 

STRUCTURE  

 Learning objectives 

 Factors affecting and controlling occupational health 

 Occupational lung diseases 

 Musculoskeletal injury 

 Occupational cancer 

 Occupational cardiovascular diseases 

 Severe occupational traumatic diseases 

 Disorders of reproduction 

 Neurotoxic disorders 

 Noise induced hearing loss 

 Dermatological conditions 

 Psychological disorders 

 Review questions 

 

LEARNING OBJECTIVES  

After reading this chapter, you should be able to: 

 Learn a number of diseases caused by occupation. 

 Know many factors that may cause occupational ill health and injury. 

 Sort out factors and means that may help workers to avoid injuries. 

 Identify working situations which are likely to result in occupational 

hazards. 

 

 

FACTORS AFFECTING AND CONTROLLING 

OCCUPATIONAL HEALTH  
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A number of factors obtaining in industry will affect the health of 

workers. Here we would list all such factors and basically naming them will be 

enough to bring out their significance and no effort is made to go in details. 

 Walking-Working Surface: Workers have to job or move on 

dissimilar surfaces while working. Such surfaces are characterized 

through finish, holes, and wall openings. The workers may job on fixed 

industrial stairs, fixed and portable wooden and metal ladders, 

scaffoldings which may be both fixed and movable. 

 Means of Exit: The employees should have safe, accessible, and 

efficient means of exiting the job lay or structure under any 

emergency. Such exits should be clearly and legibly marked and made 

recognized to employees. These exits call for special design skills for 

the workplace. 

 Movable Platforms: Not all but some industries use powered platform 

to move workers, material, and equipment. There may be platforms 

required for structure maintenance or lifts for workers. In some cases 

platforms are mounted on vehicles and they can be elevated vertically 

and rotated in any horizontal plane. 

 Noise Exposures: Many equipment and procedures generate noise of 

varying intensity and frequency. In this respect ventilation system, 

metal shaping plants, metal cutting machines, power generating units, 

compressed air, and procedure steam are significant. The noise may 

cause hearing loss either when sudden and violent or extensive term 

and persistent. In both cases the injury is compensable. Though, it is 

recognized that if high frequency noise can cause hearing loss in 

excess of an era of time, the low frequency noise will take slightly 

longer time to cause hearing loss. In circumstances where noise is 

likely to cause injury the workers necessity wear snugly fitting ear 

plugs of rubber, wool, or plastics. The muffs covering the whole ears 

may give better protection. Though, eliminating the source of noise or 

reducing its intensity necessity always is an option. Vibration caused 

through machines could be a source of noise. Proper base to eliminate 

or reduce vibration could be one solution. 
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 Hazardous Material: Handling and storage of flammable and 

combustible liquids always pose threat to occupational safety. Fire and 

explosion are of scrupulous importance. A big number of hazardous 

materials have been recognized. The workers I necessity know which 

hazardous materials they are by and management necessity always put 

its effort for minimizing the risk to exposure. The use of hazardous 

materials necessity is under nationwide surveillance and efforts 

necessity is directed for early discovery and continuous assessment of 

the magnitude and extent of occupational illness, disabilities, deaths, 

and exposure to hazardous mediators through new and existing data 

sources from workers, management, physicians, and hospitals. The 

hazardous materials commonly used comprise compressed gases 

(acetylene, hydrogen, oxygen, and nitrous oxide), flammable and 

combustible liquids (spray finishing, dip tanks), explosive and blasting 

mediators, storage and handling of liquefied petroleum gases, storage 

and handling of anhydrous ammonia. Asbestos, coaltar pitch volatiles, 

ether, vinyl chloride, arsenic, cadmium, benzene and cotton dust are 

also hazardous materials. 

 Personal Protective Equipment: This equipment is necessarily 

required throughout working to protect face, eyes, respiratory system 

hands, and clothes. Additionally in many industrial behaviors heads 

and feet have to be protected. Equipments like shields, goggles, masks, 

gloves, overalls, hats, and boots are commonly used. The workers in 

painting (spray) shop are provided with protecting clothing. They may 

be provided with masks and special arrangement for suction of spray 

may be required. It is to be noted importantly that protective gears are 

not only to be used through the workers but also through those who 

investigate an accident due to leakage of gas or chemicals. The 

protective gears necessity is easy to don because their use is associated 

with stress of working. 

 Medical and First Aid: Depending upon the kind of job the industry 

necessity create arrangement for readily accessible medical facility. A 

surrounding clinic may serve the purpose. Though, properly trained 
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first aid personnel necessity always is accessible. Hand bums and eye 

injury due to ingress of injurious corrosive material may require quick 

treatment. Eye flushing and body showering may be performed 

through first aid worker. The first aid workers are trained to move the 

body of a victim essentially beside length and not sideways. They also 

know that head, back, legs, and arms are supported and that the injured 

person should be pulled on a blanket, tarpaulin or even a piece of a 

plastic, taking care that injured section is not strained. First aid box 

with necessary supplies is necessary equipment. One significant factor 

is proper training of personnel to take care of coworkers in the event of 

any emergency. They should know how to shift an injured worker to 

lie of medical help. They necessity know how to call medical help. 

 Fire Protection: Fire protection and extinguishing devices require to 

be installed at proper spaces in the job lay and proper notices for use of 

such devices necessity is posted close to the device or on the device. 

Employer necessity ensures that fire brigade will be accessible if and 

when required. The general fire protection devices are portable fire 

extinguishers, standpipe and hose systems, automatic sprinkler system, 

and fixed fire extinguishing systems working on chemicals, gaseous 

mediators, water spray, and foam. The workplace necessity has fire 

alarm and fire discovery system. Occasional fire drills and informing 

employees on fire risks and use of fire fighting equipment necessity are 

resorted. Fire exits from workplace necessity are conspicuously 

marked. The fire exit design necessity suit both "escape" and "rescue". 

Escape refers to effort through a worker to leave the scene of fire while 

rescue refers to attempts made through others to save the workers from 

affected region. 

 Materials Handling and Storage: Material handling is an extremely 

significant procedure in working lay. The materials are handled in 

unfinished, semi-finished, and finished states. Big diversities of 

material handling equipments are used. The major risks are involved 

throughout shifting, suspending, and moving suspended material. If the 

material is in molten state the risks is further multiplied. The 
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equipment used is: powered trucks, overhead and gantry cranes; 

crawler locomotive and truck cranes, derricks, slings, helicopters. The 

maintenance of these equipments as per standards is to be followed 

through industry and their safety and readiness may be checked any 

time. 

 Guards for Machines and Equipment: Many machines and equipment 

used for manufacturing require guards for protecting the operator from 

any injury. These machines contain: Wood working machinery, 

abrasive wheel machinery, mills in the rubber and plastic industry, 

mechanical power presses, forging machines, mechanical power 

transmission tools. Many portable apparatus like drills and grinders 

also require to be protected. The personal safety or protecting devices 

have to be used in all welding and metal cutting operations in which 

gas flame or electric arc is used. Use of goggles, guards, and gloves is 

highly recommended. 

 Others: The list of factors that affect the occupational health and that 

require average organizing, scrutiny, inspection, surveillance and 

certification is extremely extensive. In this part effort has been made to 

identify these factors in common general industrial environment. 

Special environment obtaining in mining, railroad, shipyard, marine, 

extensive shoring has not been incorporated. Special equipment and 

procedures in this industry will call for dedicated care and solutions. It 

may also be pointed out that all industries require electrical power 

connections, power cables, switch gears, transformers, and at times 

generators. Protection from leakage shocks sparks and fire due to 

electrical use is a significant factor in industrial safety and health. Use 

of average and certified electrical units and proper earthling are 

essential vital precautions. Workers working in environment where 

electricity leakage is likely to the workers necessity be encouraged to 

use insulated gloves and boots. In electrical circuits the "weak link" in 

shape of fuse is one of mainly significant method of providing 

protection. Mechanical fuses are provided in boilers to safeguard 
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workers from occupational hazards. Breakable shear pins are used in 

rotating mechanical sections to avoid damage and harm to worker. 

 

OCCUPATIONAL LUNG DISEASES  

Exposure to harmful particles, chemicals, vapors, or gases while at job 

can lead to a diversity of health troubles including diseases like mesothelioma, 

asbestosis, and silicosis. Some of the more general irritants contain organic 

materials (animal dander, grain dust), chemicals (beryllium), and asbestos 

particles.  

Effects of Particle Exposure  

Dissimilar kinds of particles produce dissimilar reactions in the body 

including: 

 Allergies: Often associated with animal dander. 

 Lung Irritation: This is often the result of chronic exposure to asbestos 

or other industrial dusts 

 Cancer: General cancers contain lung cancer and mesothelioma (cancer 

of the lining of the chest and lungs) 

 Apoptosis: The death of cells situated throughout airways and within 

the alveoli 

General Occupational Lung Diseases and Their Causes  

 Asbestosis, caused through exposure to asbestos particles. Often 

establish in the middle of people who worked in shipyards, asbestos 

mines, and factories that refined or used asbestos to manufacture 

products. 

 Black lung (Coal worker‘s pneumoconiosis) which affects coal 

workers  

 Chronic Beryllium disease (CBD), which affects workers in a diversity 

of metallurgical occupations  

 Byssinosis (brown lung disease) often occurs in cotton and textile 

workers when bacteria released from cotton or other materials are 
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inhaled and grows with the lungs. This is often associated with poor 

ventilation systems.  

 Hypersensitivity pneumonitis, this can affect people who job in office 

structures whose air-conditioning systems are contaminated through 

sure fungi and bacteria.  

 Occupational asthma, can affect people who job with a diversity of 

materials. This comprises animals (dander), carbonates (urethanes), 

dyes, epoxy resins and enzymes used in detergent, leather goods, latex, 

and automotive paints  

 Silicosis often urbanized through people who worked with clay, sand, 

and stone dust including miners, stone cutters, and sandblasters.  

How Diseases Develop  

Pneumoconiosis is the classification of diseases that develop as the 

result of occupational exposure to dust. Occupational lung diseases develop 

based on the size and kind of particles inhaled and where the inhaled particle 

end up. Superior particles are more likely to get stuck in the nose and superior 

airways but smaller particles can reach the alveoli where they can potentially 

be absorbed into the bloodstream.  

When inhaled particles approach in get in touch with the wall of the 

airway they do not become airborne again. This is described authentication 

and can happen in one of four ways:  

 Sedimentation: When gravity causes particles to settle, tends to 

happen in superior airways. 

 Inertial impaction: Often occurs in the nose and superior airways, it 

happens when an airway changes direction  

 Interception: This shape of authentication occurs with fibrous dust 

particles (including asbestos fibers) or any other irregular formed 

particles. Due to their form they often avoid authentication through 

sedimentation or inertial impaction but are deposited in the walls of the 

bronchioles which are lined with epithelial cells. 
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 Diffusion: Behavior of little aerosol particles which encounter and are 

affected through molecules of air. 

 

Alveolar authentication, the procedure of particles settling in the 

alveoli, often occurs with particle diameters of flanked by 1 and 7 microns. 

Throughout regular breathing (at rest) in relation to the 10% of compact 

particles of 0.5 to 1 micron diameter are deposited in the alveoli with the vast 

majority being exhaled. 

Protection Mechanisms  

The nose is able to filter the majority of compact particles superior 

than 20 microns and in relation to the half of the particles 5 microns in 

diameter. Though there is a wide difference in how efficiently an individual is 

able to filter particles and filtering rates vary depending on breathing rate and 

whether a person is resting because the mouth lacks these filters which create 

a person more susceptible to authentication. The lungs characteristic three 

protection mechanisms including: 

 Mucus, a secretion produced through mucous membranes, that protects 

epithelial cells through coating foreign particles so that they can be 

coughed out of the body. 

 Cilia, microscopic hairs that row the airways and effort to brush 

foreign particles out of the lungs 

 Macrophages, special cells (alveolar macrophage) that effort to engulf 

and digest particles and can signal lymphocytes and other immune 

system cells to respond to specific pathogens. Human macrophage 

cells are approximately 21 microns in diameter and are capable of 

digesting a number of particles but they cannot digest asbestos fibers 

which can cause the cell to burst.  

Preventing Occupational Lung Disease  

Reducing exposure to harmful mediators in the workplace, in addition 

to a reduction in cigarette smoking, can help prevent a major proportion of 
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lung disease. To prevent occupational lung diseases, a comprehensive strategy 

is required - one which combines medical and environmental surveillance, 

reduction, and removal of exposures, promotion of health and education, 

regulation, research and enforcement. None of the individual strategy 

components should be ignored if the effectiveness of prevention events is to be 

maintained.  

The main objective of a strategy for the preventing occupational lung 

disease should be to protect workers from being exposed to dangerous stages 

of hazardous substances. To implement the strategy, changes in job practices 

and technical controls are often required. Employers are encouraged to set up 

comprehensive information and training programs and to develop on the 

foundation of sound educational principles to inform workers, engineers, 

managers and healthcare professionals in relation to the dangers of airborne 

particles and manage events installed to mitigate them. 

Several public health professionals feel systematic studies are required 

to get reliable data in relation to the occupations and industries that are at a 

risk for occupational lung disease. Also required are studies that can help 

measure the incidence and prevalence of ailments in all kinds of industries that 

use hazardous materials. 

An essential requirement is to set up stringent and medically-based 

regulation of exposure stages for all kinds of substances recognized to cause 

occupational lung disease. In situations where not much information is 

accessible in relation to the safe stages, it is necessary to expedite research in 

order to give an appropriate platform for effective regulation. In some regions 

OSHA regulations fail to reflect existing medical knowledge (for instance, 

cases where stages recommended through NIOSH are more stringent). When 

the regulatory agencies and the plant industrial hygienists develop acceptable 

exposure stages they should consider all potential diseases caused through a 

given substance. To prevent exposure to respiratory toxins in the workplace, 

there are specific steps with the following recommendations: 

 Substitution is the best method to prevent hazardous emissions (i.e. 

replacing hazardous substances with those that are less hazardous). 
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 Imposition of rigorous engineering controls is the second best method 

to prevent airborne exposure. This would contain ventilation and 

procedure design which does not allow release of gases and toxic 

particles into the air.  

 Use of protective gear and respirators has been shown to be the least 

satisfactory method of preventing occupational respiratory exposures. 

This method should be used only if other methods cannot cope with the 

problem or hazard. 

 All approaches used for reducing exposure to hazardous substances in 

the workplace should be supported through stringent enforcement of 

law and through periodic review of current legal standards that regulate 

occupational exposure.  

 

MUSCULOSKELETAL INJURY  

Musculoskeletal injury (MI, not to be confused with myocardial 

infarction) refers to damage of muscular or skeletal systems, which is usually 

due to a strenuous action. In one revise, roughly 25% of almost 6300 adults 

received a musculoskeletal injury of some sort within 12 months—of which 

83% were action-related. MI spans into a big diversity of medical specialties 

including orthopedic surgery (with diseases such as arthritis requiring 

surgery), emergency medicine (acute presentations of joint and muscular pain) 

and rheumatology. In several cases, throughout the healing era after a 

Musculoskeletal injury, an era in which the healing region will be totally 

immobile, cast-induced muscle atrophy can happen. Routine sessions of 

physiotherapy after the cast is removed can help return regain strength in limp 

muscles or tendons. Alternately, there exist dissimilar methods of electrical 

stimulation of the immobile muscles which can be induced through a device 

placed underneath a cast, helping prevent atrophies.  

Signs and Symptoms of MSI  

Workers may notice pain, numbness, tingling, or weakness while on 

the job. Sometimes pain is presently section of the normal human condition 
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and can be ignored. Other times, it can be a manifestation of an injury or 

disease. To lessen the likelihood of an injury or disease, it may be necessary to 

reduce exposures to physical movements at job that have the potential to lay 

workers at risk of injury (like strain) or disease (like tendonitis or carpal tunnel 

syndrome). It is significant to note that each individual‘s response to a 

physical exposure is dissimilar. The human body was intended to be active, so 

eliminating all physical action is also unhealthy. It is also significant for 

employers and workers to recognize the signs and symptoms that could 

indicate an MSI. Signs (which can be observed) could contain swelling, 

redness, and/or difficulty moving a scrupulous body section. Symptoms 

(which can be felt but not observed) could contain numbness, tingling, and/or 

pain. 

Signs and symptoms of MSI may appear suddenly—for instance, from 

a single incident—or they may appear slowly in excess of a longer era. If you 

are experiencing signs or symptoms of MSI, inform your supervisor and 

statement to the first aid attendant, if there is one. An MSI may be treated 

more effectively if it is exposed and accounted early. 

Potential Health Effects  

An MSI can affect your skill to perform tasks at job and at house. 

Early signs or symptoms of MSIs can progress into circumstances such as the 

following, which can have extensive-term effects: Muscle strains to the neck, 

back, shoulders, or legs 

 Tendinitis (swelling of a tendon, a group of tissue that attaches muscle 

to bone) 

 Carpal tunnel syndrome (pressure on a nerve in the wrist, resulting in 

numbness, tingling, pain, or weakness in the hand, wrist, or forearm) 

Treatment  

Treatment will vary just as to the kind of MSI. Treatment can contain 

the application of cold or heat, medication, physical therapy, and even surgery. 

An MSI may be treated more effectively if it is exposed and accounted early. 
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Risk Factors  

The factors that contribute to the risk of MSI are described risk factors. 

A risk factor is something that may cause or contribute to an injury. Two or 

more risk factors can be present at one time, rising the risk of injury. Workers 

may not always be able to identify all the risk factors in a task. Though, it is 

significant for workers to recognize situations when they are at higher risk. 

For instance, if a worker necessity bends awkwardly to lift a heavy substance 

in a cramped region, the worker will be exposed to a greater risk of MSI than a 

worker who uses a mechanical lifting device or one who has sufficient room to 

follow safe lifting procedures. The physical risk factors for MSI are the 

physical demands of a task, including: 

 Force 

 Repetition 

 Job posture 

 Local get in touch with stress 

 

For each of these risk factors, it is significant to consider duration (how 

extensive) and magnitude (how much). Other risk factors that can affect these 

physical demands contain: 

 Layout and condition of the workplace or workstation—for instance, a 

workstation that is too high or too low can make awkward working 

postures 

 Features of objects handled—for instance, an substance that is slippery 

or has no handles may cause awkward postures and require greater 

force to handle the substance in a stable manner 

 Environmental circumstances of the workplace—for instance, cold 

temperatures or drafts reduce blood flow to the hands and arms, 

requiring more grip force 

 Organization of job tasks—for instance, a worker performing a 

diversity of dissimilar tasks throughout the day is likely at less risk of 

injury than a worker who has small diversity and is exposed to the 

similar risk factor for a longer time 
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The mere attendance of MSI risk factors may not in itself result in an 

injury. It depends on, for instance, how great the force is, and how extensive 

the worker is exposed to the risk. It can also depend on individual features that 

vary from worker to worker (such as height, gender, and the body‘s skill to 

trade with the risk factors). The physical risk factors for MSI are explained 

beside with examples and illustrations of some job behaviors that may expose 

workers to these risk factors. You will almost certainly be able to identify the 

similar risk factors in some of your behaviors outside the workplace. 

Force  

The force that a worker exerts on a substance is a physical risk factor. 

Muscles and tendons can be overloaded when you apply a strong force against 

a substance. Holding a lighter substance (such as a mouse) for extensive 

periods can also expose workers to a risk of MSI. There are three kinds of 

action that require force: Force involved in lifting, lowering, • or carrying 

 Force involved in pushing or pulling 

 Grip force 

Lifting, Lowering, or Carrying  

Lifting, lowering, or carrying a substance or person requires force. 

Fig. 3.1 A Worker Requires Exerting More Force to Lift a Heavy 

Substance than a Light One. 

 
 

Pushing or Pulling  

Force is needed for pushing or pulling a substance. 
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