
Harmful Effects and Emergency Response – Script
1. This unit will discuss harmful effects that can be caused by pesticide exposure and emergency response. You will learn the concepts of hazard, exposure and toxicity and how they relate to one another, routes of pesticide exposure, the main types of harmful effects caused by pesticides, how to avoid these effects, signs and symptoms of exposure, first aid for exposure and finally, heat stress will be discussed.

2. The information presented follows closely with the content in Unit 6 of Florida’s Core Manual. A copy of this manual may be purchased from the UF/IFAS Extension bookstore.

3. Most pesticides are designed to harm or kill pests. Because some pests have systems similar to the human system, some pesticides can harm or kill humans. Fortunately, humans usually can avoid harmful effects by avoiding being exposed to pesticides.

4. Humans may be harmed by pesticides in two ways – they may be poisoned or injured. Pesticide poisoning is caused by pesticides that harm internal organs or other systems inside the body. Pesticide-related injuries usually are caused by pesticides that are external irritants.

5. Pesticides that are chemically similar to one another cause the same type of harmful effects to humans. These effects may be mild or severe, depending on the pesticide involved and the amount of overexposure. But the pattern of illness or injury caused by each chemical group is usually the same. Some pesticide chemical families can cause both external irritation injuries and internal poisoning illnesses.

6. Some pesticides are highly toxic to humans; only a few drops in the mouth or on the skin can cause extremely harmful effects. Other pesticides are less toxic, but too much exposure to them will cause harmful effects also.

7. With this in mind, a good equation to remember is: 

HAZARD = TOXICITY x EXPOSURE

Hazard is the risk of harmful effects from pesticides. Hazard depends on both the toxicity of the pesticide and exposure received in the situation.

8. When a pesticide comes into contact with a surface or an organism, that contact is called a pesticide exposure. For humans, a pesticide exposure means getting pesticides in or on the body. The toxic effect of a pesticide exposure depends on how much pesticide is involved and how long it remains there. There are four types of exposures: oral, inhalation, ocular and dermal.
9. Avoiding and reducing exposures to pesticides will reduce the harmful effects from pesticides. Avoid exposure can be accomplished by using safety systems, such as enclosed cabs, wearing the correct personal protective equipment, washing exposed areas often, and keeping personal protective equipment clean and in good operating order.

10. In most pesticide handling situations, the skin is the part of the body that is most likely to receive exposure. Evidence indicates that about 97 percent of all body exposure that happens during pesticide spraying is by contact with the skin. The only time that inhalation is a greater hazard than skin contact is when workers are in poorly ventilated spaces and are using a fumigant or other highly toxic pesticide that carries inhalation risk.

11. The amount of pesticide that is absorbed through the skin and eyes into the body depends on: the pesticide itself and the material used to dilute it, the area of the body exposed, and the condition of the skin exposed. Oil based pesticides, such as emulsifiable concentrates, are in general, absorbed most readily. Water-based and dry pesticides are absorbed less readily. The genital area of the body is the most absorptive; but, the scalp, ear canal, and forehead are also highly absorptive. Cuts, abrasions, and skin rashes allow more readily absorption than intact skin. Hot, sweaty skin will absorb more pesticide than dry, cool skin.
12. One of the best ways to avoid pesticide exposure is to avoid situations and practices where exposures commonly occur.

13. Oral exposures often are caused by not washing hands before eating, drinking, smoking or chewing, mistaking the pesticide for food or drink, accidentally applying pesticides to food, or splashing pesticide into the mouth through carelessness or accident.

14. Inhalation exposures often are caused by prolonged contact with pesticides in closed or poorly ventilated spaces, breathing vapors from fumigants and other toxic pesticides, breathing vapors present immediately after a pesticide is applied, and using a respirator that fits poorly or using an old or inadequate filter, cartridge or canister.
15. Dermal exposures often are caused by not washing hands after handling pesticides, splashing or spraying pesticides on unprotected skin, wearing pesticide-contaminated clothing, applying pesticides in windy weather, wearing inadequate personal protective equipment, and touching pesticide-treated surfaces.

16. Eye exposures often are caused by splashing of spraying pesticides in eyes, applying pesticides in windy weather with no eye protection, rubbing eyes or forehead with contaminated gloves or skin, and pouring dust, granule, or powder formulations without eye protection.

17. Toxicity is a measure of the ability of a pesticide to cause harmful effects. Toxicity depends on the type and amount of active ingredient, carrier or solvent, inert ingredients and type of formulation.

18. The toxicity of a pesticide is measured by subjecting laboratory animals or tissue cultures to different dosages of the active ingredient and of the formulated product over various time periods. These toxicity studies help to estimate the risk that the pesticide may cause harmful effects in humans.

19. Some people react more severely or more mildly than estimated. Some people seem to be especially sensitive to individual pesticides or to groups of similar pesticides. Since there are usually a choice of pesticide to choose for a particular problem, consideration may be given to the toxicity of the pesticide chosen.

20. Pesticides can cause three types of harmful effects: acute, delayed and allergic.

21. Acute effects are illnesses or injuries that may appear immediately after exposure to a pesticide – usually within 24 hours. Studying a pesticide’s relative capability of causing acute effects has been the main way to assess and compare how toxic pesticides are. Acute effects can be measured more accurately than delayed effects, and they are more easily diagnosed than effects that do not appear until long after exposure. Acute effects are usually obvious and often reversible if appropriate medical care is given promptly. Pesticides cause four types of acute effects: oral, inhalation, dermal and eye.

22. The mouth, throat and stomach can be burned severely by some pesticides. Other pesticides that are swallowed will not burn the digestive system, but will be absorbed and carried in the bloodstream and may cause harm in various ways. For some pesticides, swallowing even a few drops from a splash or wiping the mouth with a contaminated glove can cause illness.
23. Typical precautionary statements on pesticide labeling include: acute inhalation effects, acute dermal and skin irritation effects, and acute eye effects. There will be specific language such as “harmful or fatal is swallowed,” “harmful or fatal if inhaled,” and “harmful or fatal if absorbed through the skin,” and so on.
24. Delayed effects are illnesses or injuries that do not appear immediately after exposure. Often the term, chronic effects, is used to describe delayed effects, but this term is applicable only to certain types of delayed effects. Besides chronic effects, other delayed effects include developmental and reproductive effects, and systemic effects. Delayed effects may be caused by repeated exposures or a single exposure that causes a harmful reaction that does not become apparent until much later.
25. Some pesticides cause delayed effects only with repeated exposure over a period of days, months, or even years. For example, if a small amount of pesticide is absorbed into the body from a one-time exposure, it may not be enough to cause illness. But if that small amount is absorbed day after day, enough poison will be absorbed into the body to cause illness.
26. In some cases, a single exposure to a pesticide could adversely affect the exposed person’s health after a period of time. For example, large exposures to paraquat, a herbicide, may cause severe or fatal lung injury that does not appear for 3 to 14 days after the initial exposure. After an exposure, paraquat slowly builds up in the lungs and destroys lung cells.

27. Chronic effects are illnesses or injuries that appear a long time, usually several years, after exposure to a pesticide. Some of these effects that have been suspected from certain pesticides include production of tumors, cancer and genetic changes. Typical precautionary statements on pesticide labeling addressing chronic effects may include “this product has been shown to cause cancer in laboratory animals,” and “this product contains an ingredient which has been determined to cause tumors in laboratory animals.”
28. A developmental effect is an injury or illness that occurs to a fetus in the womb of woman who has been exposed to a pesticide. These effects include birth defects and illness or death to a fetus. Reproductive effects are injuries to the reproductive system of men and women. These may include infertility or sterility in men or women, and impotence in men. A typical precautionary statement on pesticide labeling is “this product may be hazardous to your health. This product has been determined to cause birth defects in laboratory animals.”
29. A systemic effect is an illness or injury to a system of the body that does not appear immediately after exposure to a pesticide. Such effects include blood disorders, known as hemotoxic effects, nerve or brain disorders, also called neurotoxic effects, skin disorders, such as rash or irritation, lung and respiratory disorders, and liver and kidney disorders. Typical labeling statements concerning systemic effects include “may produce kidney or liver damage upon prolonged exposure,” and “inhalation may cause delayed lung, nerve, or brain injury.”

30. Because of the time delay between the exposure and observable effect, and because many other types of exposures may occurred during the delay, it is sometimes difficult to identify the cause of a delayed effect. Although some pesticides cause these effects in laboratory animals, further studies are needed to determine if humans are affected the same way.

31. What would happen if there is clear evidence that a pesticide may cause any of these delayed effects in humans, even after the pesticide has been on the market for some time? The Environmental Protection Agency can take any number of actions including removing the pesticide from use, requiring label warning statements about the possible effect, require specific personal protective equipment be worn, change label statements concerning rates, method of application, reentry, harvest, slaughter or grazing intervals, and restricting the product’s use to certified applicators.

32.  Allergic effects are harmful effects that some people develop in reaction to substances that do not cause the same reaction in most other people. Allergic reactions are not thought to occur during a person’s first exposure. The first exposure causes the body to develop repelling response chemicals to that substance. A later exposure results in the allergic response. This process is called sensitization. Poison ivy, for example, can cause allergic reactions in many people; but, turfgrass may cause similar effects, a skin rash, in relatively few people.
33. Allergic effects include asthma, skin irritation, such as rash, blisters and open sores, and eye and nose irritation. Unfortunately, there is no way to predict which people may develop allergies to pesticides. However, some people seem to be more chemically sensitive than others. Typical precautionary label statements may include “may be a skin sensitizer” and “this product may produce temporary allergic side effects characterized by redness of the eyes, mild bronchial irritation, and redness or rash on exposed skin areas.”
34. Allergic effects are external irritant, but more severe problems occur in cases involving pesticide poisoning. Pesticide poisoning may cause nausea, vomiting, diarrhea, stomach cramps, headache, dizziness, weakness, confusion, excessive sweating, chills, thirst, chest pains, difficult breathing and muscle cramps or aches. Some families of pesticides cause distinctive poisoning signs. For example, organophosphate and carbamate insecticides often cause very small, pinpoint pupils of the eyes.

35. A good reference that discusses pesticide poisoning signs that are caused by various families of pesticides is available through the Environmental Protection Agency or from the U.S. Government Printing Office. All users of pesticides should be aware of the kinds of harmful effects that may be caused by the pesticides that they handle. There is also information found on harmful effects caused by various pesticides in the Florida Core Manual.

36. Anyone who suspects that they may have been exposed to a pesticide should consult with a medical professional as soon as possible. The pesticide label should be taken along so that the attending medical professional will have instructions on what should be done in treating the problem.
37. Next, let’s review some basic first aid procedures for pesticide exposures to the skin, eyes, respiratory tract and swallowed pesticides. With skin exposures, drench skin and clothing with plenty of water. Any source of relatively clean water will do. All personal protective equipment should be removed as well as contaminated clothing. Wash skin and hair thoroughly with a mild liquid detergent and water. If the skin is burned, cover loosely with loose, clean cloth or bandage. Ointments, greases, powders or other drugs in first aid treatment of burns should not be applied.

38. If pesticides should get in the eye, wash eyes quickly but gently. Use an eyewash dispenser if available. Otherwise, hold the eyelids open and wash with a gentle drip of clean water positioned so that it flows across the eye rather than directly into the eye. Rinse for about 15 minutes and do not use chemicals or drugs in the rinse water as they may increase the injury.
39. If a pesticide is inhaled, the victim should move or be moved to fresh air immediately. Artificial respiration should be applied if breathing has stopped or if the victim’s skin is blue.

40. If a pesticide is swallowed or gets in the mouth, the victim should have the mouth rinsed with plenty of water. The label will have first aid statements regarding treatment and specific directions if vomiting should be induced or not.

41. If the label states to induce vomiting, the victim should be face down or kneeling forward. Placing a finger at the back of the throat or giving syrup of ipecac will start the process. The victim should not be given salt solutions.

42. Do not induce vomiting if the victim is unconscious or having convulsions, or has swallowed a corrosive poison or an emulifiable concentrate. These can cause severe burning or even death.
43. Heat stress is an illness that occurs when the body is subjected to more heat than it can tolerate. It’s not caused by pesticides, but can affect pesticide handlers who are working under hot conditions. Personal protective equipment can increase the risk of heat stress by limiting the body’s ability to cool. Many of the symptoms that are commonly associated with pesticide exposure are identical to those of heat stress, such as headache, dizziness, heavy sweating and clammy skin.
44. Photo credits.


