
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� INTRODUCTION 

Our main goal in managing occupational safety and health is to prevent injury 
and illness at the workplace. We all want to work in a safe environment free from 
occupational illnesses. Any employee will tell you, that he or she does not want 
to be injured while at work. Unfortunately, we still see workers getting injured at 
their workplaces, due to accidents. 
 
Injuries are caused by accidental release of energy. To some extents, the injury is 
so severe that it leads to death. What we need to know why accidents are caused 
and it is our duty to find the causes so that we can prevent their recurrences.  
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LEARNING OUTCOMES 

By the end of this topic, you should be able to: 

1. Explain trauma injury and death in relation to occupational safety; 

2. Describe the costs of injuries and deaths; 

3. Describe how to prevent occupational illnesses through identifying 
health hazards at the workplace; 

4. Describe the effects of temperature extremes as an occupational  
health hazard; 

5. Describe the effects of ionising radiation as an occupational  health 
hazard; and 

6. Describe how to manage hazardous chemicals as an occupational 
health hazard. 
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Once we are aware of the hazards and the effects on people, we can plan and 
implement the correct control measures. You will be involved in identifying the 
hazards, communicating the hazards to the affected workers, developing 
programmes to eliminate the hazards and so on. This will be an important part of 
your job as a safety and health professional. 

 TRAUMA INJURY AND DEATH 

According to Dictionary.com trauma is „a body wound, produced by a sudden 
physical injury, as from accident‰.) 
 
An occupational trauma injury is caused by accidental contact with or release of 
energy sources present at the workplace. These energy sources could either be 
stored energy or kinetic energy. An example of stored energy is compressed air 
in a gas tank, while an example of kinetic energy is a running fan blade. 
 
It is easier for us to observe and evaluate trauma incidents than to study 
occupational illnesses. Trauma has no latency period meaning that it occurs in 
real time. Unlike illnesses, we can observe the outcome of trauma almost 
instantly. Hence, it is easier to identify the root cause and to fix the problem. In 
most cases, trauma injuries and deaths are preventable. Trauma injury can be 
minor or major. Figure 6.1 shows an x-ray of a minor injury to the hand. 
 

 
 Figure 6.1: An x-ray of a minor injury to the hand 

Source: http://img2.timeinc.net 

6.1 
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In Malaysia, a total of 99 fatal accidents were reported in 2009, resulting in 185 
trauma-related deaths. Most of the fatalities occurred in the construction 
industry, followed by the manufacturing sector. 
 
When comparing the statistics, you should use fatality rates instead of fatality 
cases. This is to ensure that comparison among the different industries takes into 
account the number of workers involved. 
 
For each industry, we can link specific high risk activities to fatalities. In the 
construction industry, the top causes of fatalities are falls,  struck by objects  and 
electric shock. Hence, you must focus your accident prevention efforts on jobs 
with the highest risk of death, such as electricians or people working at high 
elevations. 
 
We also need to prevent trauma injuries. Unplanned release of energy or the 
contact with an energy source can lead to these injuries. Common energy sources 
are summarised in Table 6.1 below: 
 

Table 6.1: Common energy sources 

Common Energy Sources 

Mechanical/machinery Dust  

High voltage Wind 

Chemicals/poisons Noise 

Thermal/heat Vibration 

Thermal/cold Biological 

Fires/flames Hydraulic pressure 

Molten metals Elevated work platform 

Welding works Moving vehicles 

Explosives Sharp objects/edges 

Flammable gases Radiation 

Compressed gases Laser/microwave 

 
In reducing the number of injuries, we must target the most severe injuries 
because those are the most costly. Injuries with lost work days are considered as 
the most severe injuries. By linking potential injuries to the jobs, you can 
properly address the risks associated with the jobs. 
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Next, we will look at how injuries have an impact on business, especially on the 
costs associated with deaths, injuries and illnesses. 
 

 
 

 

 COST OF INJURY AND DEATH 

Occupational injuries, illnesses and deaths cost money. We hear about workers' 
compensation and medical costs as the direct costs, but what about the hidden 
costs, such as loss of production time? It is almost impossible for us to determine 
the actual costs of the hidden or indirect costs.  The Iceberg Theory suggests that 
we only see a small portion of the costs of an accident � the tip of the iceberg. The 
bulk of the costs is hidden under the surface. See the following Figure 6.2 for an 
illustration of the Iceberg Theory. 
 

6.2 

(a) Define trauma injury. 

(b) What are the energy sources that can cause trauma injury? 

(c) What is the most costly type of injury? 

SELF-CHECK 6.1 

Visit www.dosh.gov.my and search for the statistics on occupational 
deaths. Download the PDF files for the last two years and discuss the 
changes (decrease/increase in the different sectors) in your next 
tutorial meeting. 

ACTIVITY 6.1 



 TOPIC 6    OCCUPATIONAL INJURIES AND ILLNESSES � 119 

 
Figure 6.2: The Iceberg Theory  

Source: http://www.focusedperformance.com/iceberg 

 
See Table 6.2 below for examples of hidden costs: 
 

Table 6.2: Examples of hidden costs 

Hidden Costs 

Lost productivity Time to conduct investigation 

Reduced product quality Management and supervision time 

Missed deliveries Workforce with lower morale 

Replacement for llabour/overtime  Damaged equipment/property  

Training new worker Damaged public image/brand name 

Higher insurance premium Damaged labour-management relations 

Process interruptions/yield losses Damaged customer/community relations 
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The perception that investments in safety and health programmes do not pay 
back to the company is untrue. An organisation actually tends to lose more when 
accidents occur. Companies can make financial gains when their workers do not 
get hurt or fall sick. You should collect the relevant data on injuries and illnesses 
to support your initiatives. Even a small improvement can be a good motivation 
to continue safety efforts. Just take a look at companies that gives priority to 
safety and health, such as Shell. Why do they continue to implement 
programmes such as The 12 Life Saving Rules with the message of coming home 
safely, if these programmes are not beneficial to them? Improved workplace 
safety creates a better working environment, higher job satisfaction and higher 
morale. 
 
You should be aware that occupational illnesses are not as easily identified. 
Usually, doctors who are general practitioners (physicians), do not ask the 
patients regarding their nature of work and their employment history. 
Consequently, many occupational illnesses go undetected and unreported.  
 
You must engage occupational health doctors (OHD) to assist you in determining 
occupational illnesses, such as illnesses due to exposures to hazardous chemicals, 
ergonomics, heat and noise. 
 
Occupational illnesses are caused by two types of exposures: 

� Acute exposure : the symptoms are immediate. 

� Chronic exposure : the symptoms are delayed.  
 
You and the employees too, must inform the OHD of the exposures so that the 
OHD can carry out proper assessment and diagnosis. The time between exposure 
and the onset of symptoms could be as short as a few hours, to as long as 30 
years (for example lung cancer due to asbestos exposure). So, early detection is 
critical. 
 

 
 

(a) Describe direct and hidden costs of accidents.

(b) What are the hidden costs of occupational accident? 

(c) What are the types of exposures leading to occupational illnesses? 

SELF-CHECK 6.2 
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 IDENTIFYING HEALTH HAZARDS 

If we want to prevent occupational illnesses, we must: 

(a) IIdentify the health-related hazards,  

(b) EEvaluate them, and  

(c) CControl them.  
 
Table 6.3 below shows the four categories of occupational health hazards. 
 

Table 6.3: Four categories of occupational health hazards 

PHYSICAL CHEMICAL BIOLOGICAL ERGONOMICS 

 
Vibration 

 
Noise 

 
Temperature 

 
Pressure 

 
Radiations 

 
Dust 

 
Irritant 

 
Toxic 

 
Mists 

 
Vapours 

 
Gases 

 
Fumes 

 
Insects 

 
Moulds 

 
Fungi 

 
Viruses 

 
Bacteria 

 
Poorly designed 

tools or work areas 
 

Improper lifting 
 

Awkward posture 
 

Repeated motions 
 

Lighting 
 
 

 
You should focus your prevention efforts by identifying the most commonly 
reported illnesses. These illnesses can differ from one job to the other. For 
example, for repetitive work in the assembly line, muscular-skeleton-disorder 
(MSD) could be a leading ailment. Meanwhile, operators using solvents, such as 
isopropyl alcohol or acetone could suffer from skin disorders if they do not use 
the right protective equipment. 
 

6.3 

Why is it important to engage OHD to assist you in detecting 
occupational illnesses? Why not just engage any doctors? Share your 
opinion with your classmates during your next tutorial meeting. 

ACTIVITY 6.2 
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Exposures to high noise can cause hearing loss. This condition is irreversible, 
although the use of hearing aids can help. You should take note that workers 
with reduced ability to hear warning alarms can be at risk in the workplace.  
 
Although not common, ionising and non-ionising radiations can be found in the 
workplace too. Exposures to these health hazards can also lead to occupational 
illnesses such as leukaemia. 
 
Workers may be exposed to chemicals if not handled correctly. Find the 
information on health hazards, such as from the Material Safety Data Sheet 
(MSDS), and put up appropriate control measures, including communicating the 
hazards to the workers. 
 
As a safety and health practitioner, your duty is to implement the hazard 
communication programme so that the workers are made aware of the health 
hazards they face at the workplace, such as temperature extremes. 
 

 
 

 

(a) What are the three steps of preventing occupational illnesses? 

(b) What are the four categories of occupational health hazards? Give 
examples of hazards for each category. 

(c) Where can you find information on health hazards?

SELF-CHECK 6.3 

One of the latest and deadliest occupational health hazard is the 
spread of viruses at the workplace. Search for information on 
Influenza A H1N1 pandemic and list down the preventive measures. 
Discuss your findings in your online discussion. 

ACTIVITY 6.3 
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 TEMPERATURE EXTREMES 

The normal temperature of the human body is 37 degrees Celsius. The body 
balances between heat gain and heat loss through sweating and shivering. The 
ideal working conditions for most people are at temperatures between 19 and 26 
degrees Celsius, with a humidity of 45%.  
 
How does the body lose heat? Sweating and its evaporation cause heat loss. In a 
cold environment, the temperature difference between the surface of the body 
and the surrounding causes body heat loss. If there is wind, the rate of heat loss 
will increase. Heat is also lost through inhaling cold air and the evaporation of 
water from the lungs.  
 
Blood circulation ensures that heat is balanced throughout our body. Lesser 
amount of blood passing through the outer body parts result in reduced heat 
loss. However, this natural body defence can also cause frostbite if the body parts 
are exposed to extremely low temperatures for a long period of time. 
 
Extreme cold environment can be a health hazard because when body 
temperature falls below 33 degrees Celsius, the body will experience 
hypothermia, which can lead to death. You should prevent workers from cold 
stress which can restrict movement and affect alertness. They must wear 
adequate protective clothing if they work in extremely cold environment � that is 
below 4 degrees Celsius. You should also prevent moisture from fogging and 
frosting eye shields, which limits visibility. 
 
The opposite of cold stress is heat stress, which may result from extremely hot 
environment or from the clothing worn by the workers. Heat stress can occur in 
people working in the areas with: 

� High humidity; 

� Radiant heat sources; 

� High air temperatures; 

� Strenuous physical activities; 

� Direct contact with hot objects; and 

� Enclosed clothing/protective clothing. 
 
When you examine heat stress cases, you should consider these personal factors: 

� Age; 

� Body weight; 

6.4 
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� Physical fitness; 

� Degree of acclimatisation; 

� Body metabolism; 

� Use of drugs or alcohol; and 

� Medical conditions. 
 
You must also be aware of the effects of heat stress, such as: 

� Rashes; 

� Cramps; 

� Fainting; 

� Exhaustion; and 

� Heat stroke. 
 
To some extent, we can naturally adapt to heat exposure. However, when 
continuously exposed to temperature extremes, our bodies may not be able to 
maintain normal body temperature. This will eventually lead to illnesses or 
injuries. 
 

 
 

 
 

(a) How does the body balance between heat gain and heat loss? 

(b) Why should we avoid cold stress at the workplace? 

(c) What are the two main factors that can cause heat stress? 

SELF-CHECK 6.4 

(a) Find the definition of „heat stroke‰ from MedTerm Dictionary at:   
http://www.medicinenet.com. 

(b) List down five measures to prevent heat stroke and share with 
your classmates in your next tutorial meeting. 

ACTIVITY 6.4 
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 IONISING RADIATION 

Radiation is a form of energy. It is released as waves which ionise the atoms, 
including the atoms that make up our tissue, hence affecting our health. Ionising 
radiation includes: 

� Alpha particles; 

� Beta particles; 

� Gamma and X-rays; and 

� Neutrons. 
 
Sieverts (Sv) and roentgen equivalent in man (rem) are the units used in 
measuring the biological risks (dose equivalent) when exposed to ionising 
radiation. You can limit the exposure by controlling these three parameters: 

� The time a person is exposed to radiation; 

� The distance between the radiation source and the person; and 

� The shielding between radiation source and the person. 
 
By regulating the time workers are exposed to the radiation area, you can limit 
the amount of radiation they receive. The amount of radiation decreases as it 
travels over a distance.  The amount is inversely proportional to the square of the 
distance, as shown in this example: 

Amount at source  = 1  Sv 

Amount at 2 meters away = �¼ Sv 
 
The level of radiation absorption is determined by the material and the thickness 
of the material used for shielding. For example: 

� Use air purifying respirators to filter alpha particles; 

� Use aluminium sheet to block beta particles; 

� Use lead to absorb gamma/X-rays; and 

� Use thick concrete to stop the penetration of neutrons. 
 

6.5 



 � TOPIC 6 OCCUPATIONAL INJURIES AND ILLNESSES 126 

 
 Figure 6.3: Shielding the radiation  

(SSource: http://www.nrc.gov) 

 
Figure 6.3 above illustrates the shielding of radiation with different materials. 
 
You should not allow a worker to exceed the maximum exposure of 50mSv/year 
because overexposure can lead to serious health effects, such as tissue burns and 
damaged DNA. These will then lead to acute or chronic health problems such as 
fatigue, vomiting, cancer and even death. 
 
In Malaysia, the authority for radiation safety enforcement is The Malaysian 
Atomic Energy Licensing Board (AELB). You must obtain appropriate 
competency and license from AELB prior to conducting operations involving 
ionising radiation. 
 

 
 

(a) What are the four sources of ionising radiation?

(b) What are the three parameters used to limit radiation exposure? 

(c) What is the best shield against gamma and X-ray radiation? 

(d) What health problems can ionising radiation cause? 

SELF-CHECK 6.5 
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 HAZARDOUS CHEMICALS 

We often deal with chemicals in the workplace. Hazardous chemicals are 
classified in Table 6.4 below. 
 

Table 6.4: Classification of hazardous chemicals 

HAZARDOUS CHEMICALS 

� Flammable 

� Oxidising 

� Explosive 

� Irritant 

� Harmful 

� Toxic 

� Corrosive 

 
You must first identify the hazardous chemicals you have in the workplace, then 
advise your management and the employees on the chemical hazards and how to 
protect themselves from the hazards. You should communicate effectively, for 
example, through the hazard communication programme (HCP). You must 
ensure that the chemical manufacturers, importers and suppliers include the 
hazards associated with the chemicals and provide information through: 

� Appropriate labels on containers; and 

� Material Safety Data Sheet (MSDS) or Chemical Safety Data Sheet (CSDS). See 
Figure 6.4 for example. 

 

6.6 

The Atomic Energy Licensing Board (AELB) is the government agency 
that enforces works related to radiation and radioactive material. Find 
out the Act and the regulations that the AELB enforces. Discuss in 
your next tutorial meeting. 

ACTIVITY 6.5 
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Figure 6.4: Example of information in MSDS 
Source: http://www.sciencestuff.com/msds 

 
To better manage the chemicals, you should study the requirements in the 
Occupational Safety and Health (Classification, Packaging and Labelling of 
Hazardous' Chemicals) Regulations 1997. 
 
When making your assessment, what important information from the MSDS 
should you use? You need to know the Permissible Exposure Limits (PELs) as 
well as the standard in the Occupational Safety and Health (Standards of 
Exposure of Chemicals Hazardous to Health) Regulations 2000. 
 
In addition to the labels on containers, you should also include other forms of 
warning, such as wall signages or signages at the entrance. Your employees 
should have easy access to the MSDSs of the chemicals they work with. The safe 
use of hazardous chemicals includes being aware of the chemicals used, 
periodically reviewing the MSDSs and diligently following the prescribed 
precautions. 
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Affected employee must be given the relevant information and training. You can 
get the information from the MSDSs for training that describe the ingredients of 
the product, the hazards, the required protective equipment, the procedures for 
safe handling and the recommended first-aid treatments. 
 
You should also identify the workers who are responsible for the management of 
the chemical. These workers should understand the hazards involved so that 
they are more willing to follow the safe work procedures. They need to know the 
control measures such as the local exhaust ventilation (LEV) and the correct 
methods of using protective equipment. You must ensure that they are 
adequately trained to effectively respond to chemical spills or leaks.  
 
When you anticipate chemical exposures, you should be familiar with some of 
the biological monitoring used to analyse contaminants in the body. Blood and 
urine tests are done to measure the amount of toxic substances that have entered 
the body.  
 
Blood test can identify blood cell production, liver function and kidney function. 
Meanwhile, urine tests are to check kidney function and the chemicals that enter 
the body due to work exposures. 
 
The workers medical history of lung, heart, kidney, liver and other chronic 
diseases are important for the OHD to diagnose diseases. To assist the OHD, X-
rays are used to determine the causes of breathing problems, such as exposure to 
asbestos or silica. 
 

 
 

(a) What are the two groups of hazard classifications?

(b) What are the two aspects a chemical supplier should provide? 

(c) Where can you find information on chemical ingredients? 

SELF-CHECK 6.6 

A worker is exposed to 500ppm of acetone vapour. Is the exposure 
above or below the PEL? Refer to USECHH Regulations. 

ACTIVITY 6.6 
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� Trauma injuries and deaths are caused by accidental contact with or release 
of energy sources. 

� Death and severe injuries can be reduced/avoided by focusing on accident 
prevention efforts on high risk jobs. 

� It is more difficult to prevent occupational illnesses as compared to 
occupational injuries. 

� The Iceberg Theory suggests that the indirect costs of injuries and deaths are 
larger than the direct costs. 

� Good safety management will lead to improved workplace safety, reduced 
accidents, better working environment, higher job satisfaction and higher 
morale. 

� Physical, chemical, biological and ergonomics hazards are the four types of 
workplace health hazard. 

� Although our bodies can adapt to surrounding temperature changes, the 
effects of extreme temperatures will be hazardous to our health and safety. 

� The effects of ionising radiation can be minimised by shielding, distance and 
controlling the exposure of time. 

� Physicochemical properties and health effects are used to determine 
chemicals that are hazardous to health. 

� Hazard identification, hazard evaluation, hazard control, hazard 
communication, chemical management, training and biological monitoring 
are essential in ensuring the safety and health of the affected workers. 
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Acute exposure 

Biological monitoring 

Chronic exposure 

Direct costs 

Hazard communication  

Heat stress 

Hidden costs 

Iceberg Theory 

MSDS 

Occupational Health Doctor (OHD) 

Occupational illness 

Radiation 

Shielding 

Trauma Injury 
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