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Abstract 

Carbon monoxide (CO) is a tasteless, colourless, odourless 
gas found in the fumes of fuels that contain carbon, such 
as wood, coal and gasoline. Poisoning by CO is almost 
certainly under-diagnosed and there could well be a large 
number of people currently being exposed and suffering 
the ill effects of exposure, unknowingly.The health effects 
associated with exposure to CO range from the more 
indirect cardiovascular and neurobehavioral effects at low 
concentrations to unconsciousness and death after acute or 
chronic exposure to higher concentrations of CO. All sorts 
of sources can release carbon monoxide, including cars, 
trucks, small gasoline engines (like lawnmowers), stoves, 
lanterns, furnaces, grills, gas ranges, water heaters and 
clothes dryers. The risk of poisoning is especially high 
when equipment is used in an enclosed place and 
ventilation is poor. Carbon monoxide poisoning can occur 
in victims of smoke inhalation during a fire. More than 
one-third of carbon monoxide-related deaths occur when 
the victim is asleep.  

1. Introduction 

Carbon monoxide (CO) is one of many universal 
contaminants of our environment that requires prevention 
and control measures to insure adequate protection of 
public health. A primary focus of air pollution control by 
industrialized societies has been the regulation of CO in 
ambient air and occupational settings. The term ambient 
air is interpreted to mean outdoor air available to the 
general public. Carbon monoxide can be dangerous, even 
in small amounts, because it blocks oxygen from going 
into your body and can lead to death in a very short time. 
It is odourless, tasteless and invisible, so you may be 
exposed without knowing. That is why carbon monoxide 
is sometimes called “the silent killer.” 

2. Causes of Carbon Monoxide Poisoning 

There are many places where you can be exposed to 
carbon monoxide while on the job. Some likely places for 
exposure are construction sites, boiler rooms, warehouses, 
pulp, paper and steel production facilities, around docks 
and blast furnaces and any place where fuel powered tools 
and equipment are used.  The following are few of the 
examples who are in high risk to CO exposure; 

• Forklift operator 
• Garage mechanic 
• Firefighter 
• Organic chemical synthesizer 
• Metal oxide reducer 
• Taxi driver 
• Construction worker 
• Diesel engine operator 
• Welder 
• Toll booth or tunnel attendant 
• Customs inspector 
• Police/Traffic officer 

 
Carbon monoxide is produced when fuels such as gas, oil, 
coal and wood do not burn fully. Burning charcoal, 
running cars and the smoke from cigarettes also produce 
carbon monoxide gas. Gas, oil, coal and wood are sources 
of fuel used in many household appliances, including: 

• Boilers 
• Gas fires 
• Central heating systems 
• Water heaters 
• Cookers 
• Open fires  

The main cause of accidental exposure to carbon 
monoxide (CO) is household appliances, such as cooking 
and heating devices, which have been damaged, 
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incorrectly installed or badly maintained. The risk of 
exposure to carbon monoxide from portable devices may 
also be higher in caravans, boats and mobile homes.  
Other possible causes of carbon monoxide poisoning 
include: 
 

• Blocked flues and chimneys – this can stop 
carbon monoxide escaping, allowing it to reach 
dangerous levels. 

• Burning fuel in an enclosed or unventilated 
space – for example, running a car engine, petrol-
powered generator or barbecue inside a garage, or 
a faulty boiler in an enclosed kitchen. 

• Faulty or blocked car exhausts – a leak or a 
blockage in the exhaust pipe, such as after heavy 
snowfall, could lead to a build-up of carbon 
monoxide. 

• Paint fumes – some cleaning fluids and paint 
removers contain methylene chloride 
(dichloromethane), which can cause carbon 
monoxide poisoning if breathed in. 

• Smoking shisha pipes indoors – shisha pipes burn 
charcoal and tobacco, which can lead to a build-
up of carbon monoxide in enclosed or 
unventilated rooms. 

3. Mechanism of the Toxic Action of Carbon 
Monoxide. 

Carbon monoxide enters the blood via the lungs. Inhaled 
CO combines with hemoglobin to form 
carboxyhemoglobin (COHb). Once this occurs, the 
capacity of hemoglobin to carry oxygen is much reduced. 
Carbon monoxide binds to haemoglobin with about 240 
times the affinity of oxygen and causes a left shift in the 
oxyhaemoglobin dissociation curve. These effects 
combine to reduce oxygen delivery to the tissues. 

In addition, carbon monoxide is transported dissolved in 
plasma and binds to intracellular myoglobin and 
mitochondrial cytochrome enzymes. Recent studies have 
shown that carbon monoxide may function as a local 
transmitter substance in the body playing a role in 
controlling permeability of the micro-vasculature and may 
increase adhesion of inflammatory cells and platelets to 
the capillary endothelium. Carbon monoxide poisoning 

leads to leakage of fluid across cerebral capillaries and 
thus to cerebral oedema. In those who have been exposed 
to enough carbon monoxide to produce unconsciousness, 
delayed neurological damage due to leuko-encephalopathy 
may occur. Damage tends to be focused on those parts of 
the brain lying at the boundaries of the fields supplied by 
two cerebral arterial systems, e.g. the basal ganglia. 
Neurological damage seems to be the result of free radical 
generation and lipid peroxidation. It is possible that the 
binding of carbon monoxide to cytochrome A3 reduces 
the capacity of cells to deal with free radicals. 

Carbon monoxide bound to haemoglobin has a half-life of 
about 320 minutes under normal circumstances. This can 
be reduced by exposing the patient to 100% oxygen: this 
reduces the half-life to 80 minutes; or to 100% oxygen at 2 
atmospheres pressure (hyperbaric oxygen) which reduces 
the half-life to 23 minutes. The half-life of carbon 
monoxide bound to mitochondrial cytochromes may well 
be much longer than that of carboxyhaemoglobin and 
hyperbaric oxygen has been suggested as being important 
in attacking this binding site. Carbon monoxide binds to 
fetal haemoglobin and shifts the already left-shifted fetal 
oxyhaemoglobin dissociation curve further to the left. The 
half-life of CO in the fetus is longer than that in the 
mother. 

4. Symptoms of Carbon Monoxide Poisoning 

The signs and symptoms of carbon monoxide 
poisoning are not always obvious, especially during low-
level exposure. Some people may also have a pre-existing 
condition with similar symptoms. 

4.1. Low levels of carbon monoxide 

The symptoms of exposure to low levels of CO can be 
similar to those of many other conditions, such as food 
poisoning and flu. However, unlike flu, carbon monoxide 
poisoning does not cause a high temperature (fever). 
The most common symptoms include: 

• Headache. 
• Nausea (feeling sick) and vomiting. 
• Dizziness. 
• Tiredness and confusion 
• Stomach pain 
• Shortness of breath and difficulty breathing  
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The symptoms may be less severe when away from the 
source of the carbon monoxide. 
The longer a person inhale carbon monoxide, the worse 
the symptoms will be. It may lose balance, vision and 
memory. 
Long-term exposure to low levels of carbon monoxide can 
also lead to neurological symptoms, including: 

• Difficulty thinking or concentrating. 
• Frequent emotional changes – for example, 

becoming easily irritated, depressed or making 
impulsive decisions  

4.2. High levels of carbon monoxide 

If a person have breathed in high levels of carbon 
monoxide gas, it is likely to experience more severe 
symptoms. These may include: 

• Impaired mental state and personality changes 
(intoxication). 

• Vertigo – the feeling that you or the environment 
around you is spinning. 

• Ataxia – loss of physical co-ordination, caused 
by underlying damage to the brain and nervous 
system. 

• Breathlessness and tachycardia (a heart rate of 
more than 100 beats per minute). 

• Chest pain caused by angina or a heart attack. 
• Seizures – an uncontrollable burst of electrical 

activity in the brain that causes muscle spasms. 
• Loss of consciousness – in cases where there are 

very high levels of carbon monoxide, death may 
occur within minutes. 

 
4. Manage the Risk 

Carbon monoxide poisoning risk can be managed by: 
1. Identifying work situations where CO may be a 

hazard – ie. wherever fumes from machinery are 
present and assessing the risk of exposure to 
dangerous levels of CO. 

2. Measuring CO levels and monitoring the 
exposure. 

3. Installation of CO alarms. 
4. Eliminate the need to use CO emitting machines 

– eg in the case of concrete cutters (ie. chasing 
saws), by designing buildings that require 
minimum cutting. 

5. Substitute with safer equipment – eg in enclosed 
or poorly ventilated areas, use electric, hydraulic 
or pneumatic power sources instead of petrol or 
gas motors. 

6. Plan ahead – eg where concrete cutters (ie. 
chasing saws) are to be used during construction, 
do so before the roof is built. 

7. Frequent inspection and maintenance of 
combustion equipment and fireplaces. 

8. Engineering controls – Example: Exhaust 
ventilation, via ducted piping attached to the 
equipment and piped to an outdoor area, to 
remove CO from the source. 
 

 
Fig. 1 Local exhaust ventilation 

 
9. Administrative controls – Example: 

Implementing time limits on machinery use and 
staff rosters to keep worker exposure below 
harmful levels. 

10. Protective equipment – Example: Where 
protection is needed, air-supplied respirators must 
be used. 

11. Information and training: CO hazard training 
should enable workers to work safely and react 
appropriately if things go wrong. Workers must 
be informed of all identified hazards at the 
workplace, given information, instruction, 
training and supervision in safe working 
procedures, including fitting, use, maintenance 
and storage of personal protective equipment. 
Workers must able to identify hazards and report 
them to a supervisor, and in particular able to 
recognise the symptoms of CO exposure.  

5. Exposure Limits 
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OSHA PEL: The current Occupational Safety and Health 
Administration (OSHA) permissible exposure limit (PEL) 
for carbon monoxide is 50 parts per million (ppm) parts of 
air as an 8-hour time-weighted average (TWA) 
concentration. 
 
NIOSH REL: The National Institute for Occupational 
Safety and Health (NIOSH) has established a 
recommended exposure limit (REL) for carbon monoxide 
of 35 ppm as an 8-hour TWA and 200 ppm as a ceiling. 
The NIOSH limit is based on the risk of cardiovascular 
effects. 
 
ACGIH TLV: The American Conference of Governmental 
Industrial Hygienists (ACGIH) has assigned carbon 
monoxide a threshold limit value (TLV) of 25 ppm as a 
TWA for a normal 8-hour workday and a 40-hour 
workweek. The ACGIH limit is based on the risk of 
elevated carboxyhemoglobin levels. 
 
6. Conclusion 

CO poisoning remains frequent and severe throughout the 
world, with a relatively high risk of immediate death, 
complications, and late sequelae; furthermore, CO 
poisoning also often is overlooked. Efforts in prevention 
of Carbon Monoxide poisoning needs continue to be 
encouraged. 
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