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Chemical Health Hazards 
Meeting Objectives 

To define and explain different types of chemical health hazards and their symptoms. 
The result should be greater understanding of terms used in labels and MSDSs and of the 
need to work carefully with chemicals. 

Suggested Materials to Have on Hand 

· Container labels

· Material safety data sheets (MSDSs)

Introduction/Overview  

 You're aware that many chemicals are hazardous. They may have physical hazards, 
such as fire, explosion, or reactivity. Chemicals often also present health hazards. In other 
words, exposure to them may harm your health, sometimes very seriously. 

 Physical hazards are easy to define and identify with objective measures like flash 
point and boiling point. But health hazards may offer only a variety of symptoms, or 
sometimes no symptoms at all. In addition, there may be completely unrelated causes of 
the same symptoms, or even the same illnesses. 

 Today, we'll try to get a better understanding of chemical health hazards. 

General Hazards 

   Overexposure to certain chemicals may cause any number of health problems. 
One way we divide these problems is time: how long they take to develop and how long 
they last. 

     Acute problems usually occur soon after brief exposure. They usually don't last 
long, and may disappear when your exposure to the substance ends. 

     Chronic problems usually result from long-term exposure. It takes a long while, 
sometimes even years, for effects to show up. Once the problem develops, however, it 
may last a long time. 

      Some people think that acute problems are always less serious than chronic ones. 
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 That's not necessarily true. Some acute effects of exposure, like headaches or skin 
rashes, don't tend to have a major impact, but a lethal dose of a chemical can also 
meet the definition of acute--and kill you instantly. 

     Chronic effects are generally serious. Cancer and reproductive problems are 
chronic effects. Other ailments that fall into this category include anemia, chronic 
bronchitis, and liver damage. 

     Chemical health hazards are also divided by the route of exposure. As you know, 
chemicals can enter the body and cause health problems through: 

· Skin contact

· Eye contact

· Inhaling

· Swallowing

With some chemicals, any exposure route is dangerous. With others, the danger is 
greatest through one route. It's always important to know what to watch out for and 
protect against. 

Chemicals can cause a wide variety of health problems. There are different forms of 
exposure and different timetables during which problems make themselves known. That's 
why it's so important to be aware of health hazards and take all possible steps to avoid 
them. 

OSHA Regulations 

   Numerous OSHA standards regulate and limit exposure to individual hazardous 
chemicals. All such chemicals, however, are covered by the Hazard Communication 
Standard (29 CFR 1910.1200). As you know, that law gives you the fight to know about 
the hazards you face on the job and how to protect yourself from them. 

    No hazards are more serious than health hazards. And, as were already seen, 
they're not easy to pin down. That's why OSHA added a mandatory Appendix A to the 
Hazard Communication Standard. It defines health hazards, and includes information 
that we'll cover in this meeting. 

Identifying Hazards 

    OSHA tries to make health hazard definitions as objective as possible. It sets out 
criteria in a second Appendix to the Hazard Communication Standard. While chemical 
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manufacturers, importers, and employers have a choice of ways to identify health 
hazards; they are expected to use these criteria. 

    Since cancer is a big concern, OSHA directs them to evaluate "all available 
scientific data on carcinogenicity" for a chemical. The appendix notes that such 
research-based information is available from OSHA itself, the National Toxicology 
Program, and the International Agency for Research on Cancer. 

    For any health hazard, OSHA prefers studies of the chemicals effects on human 
beings whenever possible. However, some chemicals have only been tested on animals, 
and OSHA says to use those results to predict health effects on exposed workers. 

    When it comes to including health information on MSDS's, OSHA recommends 
reporting any scientific studies with "statistically significant conclusions" on a chemical's 
health effects. In other words, the health hazard warnings on MSDS's are the result of the 
most complete, careful scientific studies available. 

    Scientific studies identify potential health hazards and alert you to possible 
problems. They can't tell you how to recognize signs of these problems. Chemical 
exposure may affect any part of your body and change how body parts function. But 
your body doesn’t clearly announce such major changes. For example, shortness of 
breath is one symptom of lung damage. But not everyone will experience, or notice, that 
symptom to the some degree. 

    In addition, it may not be obvious what caused the problem. You could be short of 
breath because you smoke or overexerted yourself, for instance. You could have been 
exposed to a chemical or even very bad air pollution outside the job without even 
realizing it. 

   We also don't fully know the health hazards of every chemical. Many have just not 
had enough testing. 

    Those complications make caution very important. An MSDS will list every potential 
health effect known to the chemical's manufacturer. Read that information carefully 
before you use a chemical. Then follow all the listed precautions to prevent exposure. 

    Also tune in to your own body. Be aware of any changes and of signs of possible 
problems. Take advantage of the medical checkups you're offered if you work with 
substances like lead. It's always best to note and treat a health problem in its earliest 
stages, no matter how large or small the problem is. 

Protection against Hazards 

 The Hazard Communication Standard maintains that knowledge is power. You have 
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a right to know how OSHA defines health hazards. Here are the examples OSHA Includes 
in the Hazard Communication Standard Appendix. 

1. Carcinogen. OSHA considers a chemical a cause, or potential cause, of cancer if
it's defined as one by the International Agency for Research on Cancer, listed by the
National Toxicology Program's Annual Report on Carcinogens, or regulated as a
carcinogen by OSHA.

2. Corrosive. A chemical is a corrosive. If it is visibly destroys, or irreversibly changes,
living tissue that it contacts. In testing criteria, a corrosive is a chemical that destroys
or irreversibly changes the structure of tissue of albino rabbits after four hours of skin
contact.

3. Highly toxic. OSHA says a chemical is highly toxic if it has a median lethal dose per
kilogram of body weight of:

· 50 milligrams or less when swallowed by albino rats that weigh 200 to 300
grams

· 200 milligrams or less in 24 hours of continuous contact with the bare skin of 2
to 3 kilogram albino rabbits

OSHA also defines a chemical's risk based on concentration in air. It's highly toxic if its 
median lethal concentration in air inhaled for an hour by 200 to 300 gram albino rats 
is up to 200 parts per million for gas or vapor or up to 2 milligrams per liter of mist, dust, 
or fume. 

4. Irritant. A chemical that's not corrosive can still be an irritant that makes the skin or
eyes red, itchy, etc., temporarily. OSHA rates a chemical an irritant based on results
from specific tests on the skin and eyes of animals.

5. Sensitizer. Sometimes exposure to a chemical doesn't cause immediate problems.
A sensitizer is a chemical that causes a substantial portion of exposed people or
animals to develop an allergic reaction after repeated exposure.

6. Toxic. OSHA defines a chemical as toxic if it has a median lethal dose per kilogram
of body weight of:

· 51 to 500 milligrams when swallowed by 200 to 300 gram albino rats.

· 201 to 1000 milligrams with 24 hours of continuous contact with the bare skin of 2
to 3 kilogram albino rabbits 

OSHA also defines a chemical as toxic. If its median lethal concentration in air 
inhaled for an hour by 200 to 300 gram albino rats is 201 to 2,000 parts per million for gas  
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or vapor or up to 3 to 20 milligrams per liter of mist, dust, or fume. 

7. Target organ effects. Chemical exposure can also damage major body organs.
The OSHA Appendix includes examples of these health effects and symptoms to give
you an idea of the range of chemical health hazards.

· Liver damage, with symptoms like jaundice and liver enlargement, can be
caused by overexposure to hepatotoxins--chemicals like carbon tetrachloride
and nitrosamines

· Kidney damage, with symptoms like fluid buildup in the body and proteinuria,
can result from overexposure to halogenated hydrocarbons or uranium.

· Nervous system damage, signaled by behavioral changes, reduced motor
functions, or unconsciousness, may develop from overexposure to neurotoxins
like mercury or carbon disulfide.

· Reduced hemoglobin or red blood cell function can deprive the blood of
oxygen. The skin may turn blue or the victim may lose consciousness.
Overexposure to carbon monoxide or cyanides can create this problem.

· Lung tissue may be irritated or damaged by exposure to chemicals like silica
or asbestos. Symptoms include coughing, chest tightness, or shortness of
breath.

· Sterility, birth defects in children, and other reproductive problems may result
from overexposure to toxins like lead or DBCP.

· Skin rashes, irritations and other problems can be caused by exposure to a
variety of cutaneous chemicals such as ketones and chlorinated compounds.

· Eye and vision problems, including conjunctivitis or caracal damage, can
result from eye contact with organic solvents and acids.

Safety Procedures 

    This OSHA sampling of chemical health hazards points out the many possible risks 
you could face on the job. Right-to-Know gives you the right to know about these risks. It 
also gives you the right to know how to protect yourself from hazards--and the 
responsibility to use what you know to stay safe. 

     Every chemical has different hazards and different protections. Learn about 
hazards from labels, MSDS’s, and your safety training. Follow instructions. Take every 
recommended step to protect yourself from the hazards you face on a particular Job  
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with a particular substance. 

    Keep these general guidelines in mind: 

· Follow manufacturer's instructions and company procedures for chemicals
and equipment.

· Don't take shortcuts on any job.

· Check containers regularly for leaks and keep them closed when they're not
in use.

· Report all spills immediately' clean them up only If you're trained, equipped,
and assigned to the task.

· Make sure your work areas are ventilated.

· Wear the protective clothing recommended by the MSDS and provided by
your employer.

· Inspect all PPE carefully before each use.

· Remove and dispose of contaminated clothing properly, according to
company procedures.

· Don't bring food, drinks, or cigarettes into the work area.

· Wash thoroughly before eating, drinking, or smoking.

· Clean tools, equipment, and clothing that were exposed to hazardous
chemicals before they're used again.

· Dispose of all contaminated materials properly.

It's also important to be able to act quickly and properly if you or a co-worker is 
exposed to a hazardous chemical. Every second can count. 

Since you can't always be sure how serious the exposure is, call for medical help. 
Then check the MSDS for first-aid steps. These procedures are not the same for every 
substance, but they often call for actions like these: 

· Skin contact: Remove contaminated clothing and wash the exposed skin with
water for at least 15 minutes.

· Eye contact: Flush the eyes, including under the lids, with water for at least 15
minutes.
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· Inhalation: Get the victim to fresh air right away. The person may need
artificial respiration.

· Swallowing: Get immediate medical attention. Follow MSDS Instructions
carefully. Different chemicals require very different treatment.

Suggested Discussion Questions 

1. What is the difference between acute and chronic health problems?

2. Which routes can chemicals take into the body?

3. What kinds of tests do chemical manufacturers use to identify health hazards?

4. What are carcinogens?

5. What are some of the organs or body functions that can be damaged by
chemical exposure? 

6. Where do you get information on a chemical's hazards?

7. What are some ways you protect yourself from chemical exposure?

8. What do you do for someone who inhales a chemical?

9. What do you do if a chemical splashes on your skin or into your eyes?

10. Are there any other questions?

Wrap-Up 

Exposure to some chemicals can harm your health. There are many types of 
exposure, with results that range from uncomfortable to deadly. Since it's not easy to pin 
down health hazards, or their symptoms, it’s best to be very cautious. 

Always check health hazard information on labels and material safety data sheets. 
Even if tests haven't proved the hazard beyond any doubt, don't take chances. Assume 
there is a hazard, find out what type of exposure is risky, and follow MSDS safety 
instructions. Handle chemicals as if they are hazardous, and wear all the PPE that's 
assigned. If you are exposed, get immediate medical attention and take the first-aid 
steps listed on the MSDS. 

If you use your right to know to protect yourself, you can prevent the chemical 
exposures that could cause health problems.



Copyright © 2006 Business & Legal Reports, Inc. 

Sample Handout 
Chemical Health Hazard Checklist 

Be aware of chemical exposure health hazards 
� Acute: Occur quickly after brief exposure and often end when exposure does.

� Chronic: Develop over time, from repeated exposure, and may be long-lasting.

� Skin Contact: Can irritate or damage skin and get into the system.
� Eye Contact: Can irritate or damage the eye or vision.
� Inhaling: Can damage lungs, internal organs, and even cause death.
� Swallowing: Can damage internal organs and even cause death.
There are many types of chemical health hazards:
� Carcinogen: Causes or may cause cancer.
� Corrosive: Destroys or damages skin or other tissue on contact.
� Toxic and highly toxic: Poisonous if it enters body through inhaling, swallowing, or skin contact.

� Irritant: Temporarily inflames the skin or eyes.
� Sensitizer: Creates an allergic reaction after repeated exposure.
� Major body function changes: Includes damage to the liver, kidneys, respiratory system, blood or lungs. 

� Reproductive problems: Causes sterility or children with birth defects.
Protect against chemical health hazards:
� Read about hazards and their symptoms on labels and MSDS’s.
� Be alert for and report symptoms linked to chemical exposure.
� Use chemicals and equipment according to company procedures and manufacturer's instructions.

� Inspect containers regularly for leaks.
� Keep containers closed when not in use.
� Report or clean up all spills immediately, following company rules.
� Check that chemical work areas are ventilated.
� Wear all PPE required by the MSDS and company procedures.
� Inspect PPE before use and remove it after use in ways that prevent contamination.

� Don't bring food, drinks, or cigarettes into areas with chemicals.
� Wash thoroughly before you eat, drink, or smoke.
� Don't use chemically-exposed tools and equipment unless they were thoroughly decontaminated.

� Dispose of all contaminated materials properly.
Know what to do for chemical exposure
� Check MSDS for specific instructions.
� Get medical help immediately.
� Follow proper first-aid procedures if possible. For example:
� Remove clothing immediately after skin contact and wash exposed skin with water for 15 minutes.

� Immediately flush eyes with water for 15 minutes.
� Move inhalation victim to fresh air and provide artificial respiration if necessary.

� Check the MSDS before helping a swallowing victim to be sure of the correct treatment.


