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The Health Hazards Manual for Artists has sold about 68,000 copies since its first publication in 1975. The Health Hazards Manual for Artists started out as a series of seven articles published in 1974–75 in Art Workers News, a publication of the New York based Foundation for the Community of Artists. These articles were compiled into the first edition of the Health Hazards Manual for Artists, which was only 32 pages long. In subsequent editions, it was expanded to the present 185 pages.


The sixth edition of the Health Hazards Manual for Artists has been updated and several new sections added. The sections on printmaking, ventilation, waste disposal, and respirators have been updated and expanded, and a new chapter on alternative media and modern technology added. And of course, the appendices on Occupational Health Clinics and Safety Supply Sources, and the bibliography, have been updated.


Much of the focus of the changes in the fifth edition of the Health Hazards Manual for Artists had been to make it more user-friendly for art students, and still keep it up-to-date for working artists. This was continued in the sixth edition. In addition, Angela Babin is a co-author of this edition. Angela had reviewed the last two editions of the Health Hazards Manual for Artists, but is now a formal co-author.


—Michael McCann, PhD, CIH


Angela Babin, M.S.


December, 2007












Part One


HOW ART MATERIALS AFFECT YOU




One


                                                


WHAT IS THE PROBLEM?


Are many art materials hazardous? In 1974, when author Mike McCann first began writing and lecturing about the health hazards of art and craft materials, people found it hard to believe. Convincing people—including artists, school and college officials, and the health professions—that there is a problem was the first and hardest step. The first edition of Health Hazards Manual for Artists was a major factor in promoting the awareness of this problem.


The original concern was based on the fact that artists were using many of the same chemicals as industry. And it was known that industrial workers were developing occupational diseases from exposure to these chemicals. The problem was that artists were using these chemicals, often at home, without adequate precautions and usually without even knowing that these chemicals were dangerous. Thus there was concern that artists could develop the same occupational diseases as workers in industry.


And that concern has been shown to be valid. Innumerable case studies have shown that artists can develop dermatitis, lead poisoning, silicosis, liver and kidney damage, nerve damage, reproductive problems, carbon monoxide poisoning, cancer, and similar ailments—all occupational diseases caused by chemical exposure. Industrial hygiene studies involving air sampling have shown, in many instances, that artists can be exposed to hazardous chemicals at concentrations above legal standards.


In 1981 the National Cancer Institute conducted a study of the causes of deaths of artists. This study involved 1,598 artists whose obituaries were published in Who’s Who in American Art between 1940 and 1969. Death certificates were obtained for 1,253 men and 345 women artists, and their causes of death were compared to the causes of death for all United States men and women. This proportionate mortality study, as it is called, found that male artists had a statistically significant greater number of deaths from heart disease, leukemia, and cancers of the brain, kidney, bladder, colon and rectum. The study also found that the leukemia and bladder cancers were more frequent among painters than sculptors and other artists.


For women artists, the statistically significant increased rates of death were from rectal cancer, breast cancer, and lung cancer. Since there were fewer women than men in the study group, it was harder to find statistically significant results.


This type of epidemiological study does not prove that art materials caused these excess deaths, but simply says there is a statistical relationship between being an artist and developing these diseases. However, workers in industry using the same chemicals that artists use also have excess rates of these same types of cancers.


Now that it has been more generally accepted that art materials can cause occupational diseases among artists, the problem becomes what can be done about it.


The problem of art hazards has several aspects to it, including the presence of extremely toxic chemicals in many art materials, inadequate labeling of art materials, the lack of adequate training of students about art hazards in the schools, and improper diagnosis of illnesses caused by exposure to toxic art materials.


Many art materials still contain very hazardous chemicals that are often unnecessary because adequate substitutes are available. The classic example is flake white in oil paints. A few painters say it is a necessary pigment but most painters have long ago replaced it with zinc white or titanium white. Other examples of chemicals that should be eliminated include cadmium in low melting silver solders for jewelry, asbestos in talcs and clays or as insulation, and lead compounds (including lead frits), radioactive uranium oxide in pottery glazes, and turpentine as a paint solvent. Cadmium fumes, asbestos, and uranium oxide all have been shown to cause lung cancer, and lead compounds are well known as a cause of nerve damage, kidney damage, and reproductive system damage. Turpentine can cause kidney damage, allergies, and is absorbed through the skin.


Some progress has been made in the area of safer substitutes. The Nuclear Regulatory Commission banned uranium compounds in enamels in 1984. In the 1980s, several art material manufacturers came out with lines of lead-free pottery glazes and enamels. Asbestos is still a major problem in talcs and clays, but some companies are experimenting with talc-free clays and there are some asbestos-free talcs available. Benzene, which can cause leukemia, was eliminated from art materials such as paint strippers in 1978. Turpentine can be replaced by odorless mineral spirits in most cases.


There has been a lot of progress in the area of the labeling of art materials. The problem was that, prior to 1988, the Federal Hazardous Substances Act only required labeling of chemicals that are immediately or acutely toxic. Warnings about the long-term or chronic hazards of art materials had not been mandatory and almost no manufacturer listed chronic hazards. As the result of congressional and various state legislative hearings on art hazards, the question of chronic hazard labeling became a major concern during the 1980s.


In the early 1980s, a voluntary labeling standard (ASTM D-4236) requiring warning labels about chronic hazards of art materials was developed under the auspices of the American Society for Testing and Materials (ASTM). This voluntary standard was developed by representatives from industry, artists’ organizations, toxicologists and other interested parties, including one of the authors of this book.


Starting in 1985, art materials with chronic hazard labeling certified by the Arts and Crafts Materials Institute (ACMI), an industry trade association that originally dealt with children’s art materials (see Chapter 21 on Children’s Art Materials), began to appear on the market. The ACMI CL seal is found on art materials for adults that are certified to be properly labeled for any known health risks and is accompanied by information on the safe and proper use of such materials.


The problem with the voluntary standard approach is that it allowed each manufacturer to decide whether it wanted to put a chronic hazard warning label on its products. Many of the larger manufacturers of fine art materials did so, but most crafts manufacturers and small manufacturers did not put chronic hazard warning labels on their art materials.


We favored the mandatory labeling of the chronic hazards of art materials, as did many others. It should not be up to the manufacturer to decide whether it wants to put warning labels on its products. During the mid 1980s, laws requiring chronic hazard labeling of art and craft materials and banning toxic chemicals in children’s art materials were passed in California, Florida, Illinois, Oregon, Tennessee, and Virginia.


At the same time, lobbying went on in Washington by many artists’ organizations and the U.S. Public Interest Research Group in support of a national labeling law. This was even supported by many manufacturers and their trade associations since they did not like different labeling requirements in different states, nor the fact that companies not putting warning labels on their products had a competitive advantage. As a result, in 1988 Congress passed the Labeling of Hazardous Art Materials Act. This law amended the Federal Hazardous Substances Act to make ASTM D-4236 into law, and required the Consumer Product Safety Commission to define what is a chronic hazard. The law also allowed the Consumer Product Safety Commission to obtain court injunctions against any school that purchased chronically toxic art supplies for use in elementary school.


One of the major problem areas is the schools where art is taught. We have found hazardous art materials being used without suitable precautions at every level from preschool through elementary and secondary schools to colleges. A reason for this is that many teachers still do not know about the hazards of art materials they use or how to work safely. In addition, school administrators often do not pay attention to teachers’ requests for proper ventilation or proper protective equipment. This has resulted in lawsuits by injured students against both teachers and schools.


This is not to say that all teachers and schools are not addressing the problem of art hazards. Many art schools, school districts, and teachers’ organizations have had speakers from the Center for Safety in the Arts to educate them about art hazards. In addition, the Center for Safety in the Arts performed many inspections of art schools and school districts at their request to ascertain hazards and make recommendations for their correction. Further the National Association of Schools of Art and Design (NASAD) in the mid-1980s included safety as an essential part of certifications or recertifications of college art programs.


Teaching about the hazards of art materials and how to work safely should occur when students first learn art techniques. If included in the art and art-education curriculums in our schools, this would ensure that the next generation of artists knows about the hazards of their materials and how to work safely with them.


The present generation of artists, however, also needs to be informed about art hazards. We tried to accomplish this by giving lectures and workshops for artists’ organizations and by publishing a large amount of information on art hazards. In addition, the Art Hazards Information Center, a project of the Center for Safety in the Arts, answered about fifty written and telephone inquiries daily on art hazards. Unfortunately, this service stopped when the Center for Safety in the Arts closed in 1995 due to lack of funding.


Artists do get ill from overexposure to hazardous art materials and it is essential that they can obtain a proper diagnosis of their illness. Unfortunately, most physicians do not have any training in the toxic effects of chemicals and cannot properly diagnose such an illness. In fact, we have seen instances where illnesses diagnosed as psychosomatic have been identified as lead poisoning once the artist went to a physician with training in occupational medicine. If in doubt, you should not hesitate to go to a physician with the needed expertise. Today, there are dozens of occupational health clinics around the country with expertise in the toxic effects of chemicals found in art materials. (See Appendix 1.)
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RISK FACTORS


Just how hazardous to health are art materials? The actual risk involved depends on several factors, most importantly length, frequency, and amount of exposure, the toxicity of the material, total body burden, effects of exposure to multiple chemicals, and personal susceptibility. In addition, of course, a chemical has to contact or enter the body to cause injury.


CONDITIONS OF EXPOSURE


How much material you are exposed to, for how long, and how often, are crucial factors determining the total potential exposure to a chemical.


For example, an artist who is exposed only to a cup of a toxic solvent for a few minutes a day is much less likely to develop problems than an artist who might use several pints of the same solvent over a period of some hours. Similarly, exposure to toxic materials once a week or month is much less hazardous than daily exposure.


In some instances, an artist working long hours preparing for a show or at the end of the school term could have greater exposure than a worker in industry using the same chemical eight hours a day. For example, the Threshold Limit Values (TLVs) used in industry to determine supposed safe levels of exposure to a chemical are based on an eight-hour work day. This means that there are eight hours of exposure to the chemical, and then the body has sixteen hours without exposure to detoxify and excrete the chemical. If, however, you are working twelve or more hours a day, then you have twelve hours of exposure to the chemical instead of eight hours, and your body has only twelve hours instead of sixteen hours to get rid of the chemical.


TOXICITY


The toxicity of a chemical is defined as its ability to cause damage to the human body. The more toxic the chemical, the less it takes to injure you. For example, small amounts of lead white pigment can cause poisoning if ingested, whereas the body can tolerate much larger amounts of iron oxide pigments without ill effects. Lead therefore has a higher toxicity than iron. Whenever possible, you should choose the least toxic art material in order to minimize the chances of injury.


TOTAL BODY BURDEN


The total body burden of a chemical is the total amount of that chemical in the body from all possible sources. For example, if you are doing stained glass, you might get a body burden of lead from exposure to lead fumes from the solder, lead dust from the came, and possibly lead pigments.


However, one can also have exposure to lead from non-working sources, for example, from the environment or home, that contribute to the total body burden. These include lead from drinking water that comes through lead pipes, from renovation on lead-containing wall paint, from any nearby smelters, and from lead in food or drinks that resulted from the dissolving of lead from pottery glazes on cups and other food and drink containers. All of these sources can contribute to the total amount of lead in your body—the total body burden.


MULTIPLE EXPOSURES TO CHEMICALS


Exposure to many different chemicals can also increase the risk and extent of injury to a particular organ. For example, damage to the lungs resulting from excess exposure to carbon arc gases, solvent vapors, cigarette smoke, air pollution, and the like. In some cases, this effect is not a simple additive effect but can be a multiplicative or synergistic effect. An example is smoking and asbestos exposure. Smokers have a tenfold increased risk of lung cancer compared to nonsmokers. Nonsmokers who work with asbestos have about a fivefold excess risk of lung cancer. Smokers who work with asbestos, however, can have about a fifty- to ninety-fold excess risk of lung cancer.


Similarly, exposure to many chlorinated solvents (e.g. carbon tetrachloride or trichloroethylene) and alcoholic beverages can have a serious and possibly even fatal synergistic effect.


The major problem is that it is impossible to test all the combinations of chemicals to which we are exposed to determine these possible synergistic effects. This becomes an important reason to minimize exposure to all chemicals to the greatest extent possible.


PERSONAL SUSCEPTIBILITY


If two people are in the same studio and have the same exposure to toxic chemicals, one might get ill and the other might not. Why? The reason is the individual susceptibility of people and the existence of high-risk groups.


One of the highest-risk groups is children because of their low body weight and several other reasons. The problems of children and art materials will be discussed further in chapter 21. Other high-risk groups include smokers, heavy drinkers, asthmatics, people with chronic heart, liver, or lung disease or other problems, pregnant women, and the elderly.


People with a variety of disabilities are also at higher risk. For example, solvents could induce epileptic seizures in susceptible people, and noise in woodshops could further damage the residual hearing of people with hearing impairments.


ROUTES OF ENTRY INTO THE BODY


There are three common ways in which toxic substances can enter the body:


(1) by skin contact, (2) through inhalation, and (3) through ingestion.


Skin contact is the most frequent way in which materials enter the body. Our skin has a defensive barrier consisting of an outer waxy coating and a layer of dead cells intertwined with a tough protein called keratin. Normally this barrier protects the skin against chemicals and physical injury. However, many substances—acids, caustic alkalis, organic solvents, peroxides, and bleaches—can readily destroy this protective coating and attack the skin layers underneath, causing various types of skin ailments.


Some chemicals—phenol (carbolic acid), turpentine, benzene, toluene, and methyl alcohol, for example—can even penetrate farther and enter the bloodstream to travel to other parts of the body. By stripping away the protective waxy skin coating, many organic solvents make it possible for other chemicals to penetrate the skin’s barrier. In addition, many chemicals may be absorbed through contact with the eyes. Obviously, the way to prevent these hazardous substances from entering the body through the skin or eyes is to ensure that the chemicals don’t contact the skin or eyes.


The second most common way for substances to enter the body is through breathing in their vapors, spray mists, gases, fumes, smoke, and dusts. Some substances—for example, glacial acetic acid (a “stop bath” in photography), sulfur dioxide gas from kilns, welding fumes, and noxious gases resulting from overheating of many plastics—can immediately damage the sensitive linings of the airways and lungs. Others, especially dusts, can cause chronic diseases. One of the important factors here is the size of the particles. Finer particles enter deeper into the lungs. Large particles can get trapped by the mucus of the nose and upper respiratory passages, where they can be swallowed or spit up. The shape of the substance is also relevant. Thin needle-shaped asbestos fibers can actually stick into the lung.


Whether or not a substance gets beyond the lungs to affect the rest of the body depends on how soluble it is in the blood.


The third method of exposure is through ingestion. This occurs more often than many people realize through mouth contact with contaminated hands, food, and cigarettes. This can especially be a problem for artists whose studios are in their living quarters. The habit of pointing paintbrushes with the lips can be particularly dangerous. Another source of ingestion is inhaled dusts that are carried up into the throat by lung-clearance mechanisms, and then swallowed. Once in the stomach, the body’s defenses act to absorb the harmful materials into the bloodstream slowly, and in small amounts. However, this is often not sufficient to prevent poisoning.
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EFFECTS OF ART MATERIALS ON THE BODY


Now that we have seen how dangerous art materials enter the body, let us look at how the materials can damage the body. One of the first things we have to know is the difference between acute and chronic illness. An acute illness is one that occurs as a result of a single, often large, exposure and that occurs within a short period after the exposure. Examples are burns from exposure to concentrated acids and chemical pneumonia from overexposure to cadmium fumes from silver soldering. A chronic illness is one that occurs after exposure over a period of months, years, or even decades, often from low levels of exposure. Chronic illnesses can occur in two ways: from buildup of a chemical in the body, as in chronic lead poisoning; or from an accumulation of damage to the body from repeated exposures to the chemical. In the latter case, the chemical does not accumulate in the body; only the damage it does builds up. Examples of the latter are nerve damage from exposure to certain solvents, cancer, and chronic bronchitis.


THE SKIN


As mentioned earlier, many materials can harm the skin directly. In fact, skin ailments are the most frequent kind of occupational hazard caused by chemical substances. Most artists whom we have talked to have had at some time or another a rash, burn, or other skin problem caused by working with art materials.


Skin diseases caused by chemicals are mostly of two types: direct irritation and allergies.


Chemicals that cause direct irritation (irritant dermatitis) are called irritants, and affect everyone who comes in sufficient contact with them. The types of damage that can appear include reddening, itching, blistering, thickening, hardening, and flaking of the skin. In some cases, it takes a long time and repeated exposure to show damage. The condition lasts as long as exposure continues and usually disappears some time after contact is ended. Irritants commonly encountered by artists include acids, alkalis, organic solvents (xylene, toluene, and other aromatic solvents, chlorinated hydrocarbons, turpentine, petroleum solvents, ketones) and such others as chromium compounds, arsenic compounds, and fiberglass.


Besides irritants that affect everybody, many substances are sensitizers and cause allergies. While most sensitizers affect only a few people, some are so strong they will affect large numbers of people. Allergies don’t occur at the first exposure. Often a person can work with a material for years before developing a sensitivity to it. After that, however, the sensitivity never disappears and even very small amounts of the material can bring on the allergic reaction.


Some common sensitizers that affect many people include many plastics materials (in particular, epoxy resins and amine hardeners), chromate and bichromate salts, nickel and cobalt compounds, formaldehyde, turpentine, and many tropical woods.


Skin cancer is another type of skin disease that is of concern. The major problem is that we don’t know whether many common chemicals cause cancer or not because cancers usually take twenty to forty years to develop. Some substances—including arsenic compounds and lampblack—have been definitely shown to cause skin cancer. The major cause of skin cancer, however, is ultraviolet light. This is why people who work outdoors or who spend lots of time in the sun have high rates of skin cancer. Sources of ultraviolet radiation to which artists can be exposed include carbon arcs and arc welding and working in outdoor studios.


The eyes are even more sensitive than the skin to damage. Examples of eye problems are damage to the cornea from ultraviolet radiation, cataracts from infrared radiation, and conjunctivitis and other eye diseases from exposure to acids, ammonia and other alkalis, peroxide hardeners, and other irritants.


RESPIRATORY SYSTEM


Acute respiratory diseases result when strongly irritating airborne substances (such as ammonia, nitric acid etching gases, glacial acetic acid, ozone from welding) burn the tissues of the lungs or upper respiratory system. If the chemical dissolves in the fluids in the upper respiratory system, then acute bronchitis can result. Examples include overexposure to sulfur dioxide from kilns and to glacial acetic acid. If the chemical reaches the air sacs at the bottom of the lungs, then possibly fatal chemical pneumonia (pulmonary edema) can result. This can occur from overexposure to nitrogen dioxide from acid etching, ozone from arc welding, and cadmium fumes from silver soldering. In addition, hypersensitivity pneumonia is often an acute disease caused by exposure to redwood dust, ivory dust, mother-of-pearl, moldy cotton, and some feathers. Metal fume fever, a flu-like disease, can result from overexposure to zinc and copper fumes, in particular, from welding and foundry operations.


Chronic lung diseases, such as chronic bronchitis and emphysema, can result from repeated exposures over several years to low levels of airborne irritating substances. This results in damage to the larger airways that lead to the air sacs. Over the years, these chronic diseases can be progressive and result in more and more coughing and mucus production and an increased susceptibility to respiratory infections. Smoking is the major cause of these diseases, but they can also be caused by exposure to many other irritants including nitrogen dioxide, ozone, sulfur dioxide, acid soldering fluxes, and others.


Another major form of lung disease is pulmonary fibrosis (e.g. silicosis), a permanent scarring of the lung tissue. This can result from continual exposure to certain dusts, such as asbestos, silica from clays and many stones, beryllium, and redwood sawdust. This disease is similar to miners’ black lung.


Many materials including western red cedar and many tropical woods, formaldehyde, fiber-reactive (cold water) dyes, isocyanates (found in polyurethane resins), epoxy hardeners, turpentine, nickel compounds, and rosin core solder fumes can cause asthma or other respiratory allergies.


Respiratory cancer can be caused by exposure to lead and zinc chromate (chrome yellow and zinc yellow), asbestos, arsenic, cadmium, nickel, uranium oxide, and of course smoking. Hardwood dust may cause nasal and nasal sinus cancer; formaldehyde causes nasal cancer in animals.


HEART AND CIRCULATORY SYSTEM


If the lungs are severely damaged, this puts an enormous strain on the heart as it then has to pump more blood to try to get enough oxygen for the body. In fact, heart failure is a major cause of death for people with chronic bronchitis, emphysema, and pulmonary fibrosis.


However, the heart is also directly susceptible to many chemicals. Barium compounds, cobalt compounds, and several solvents—for example, methylene chloride, methyl chloroform, freons, and toluene—can cause heart damage, the latter by inducing changes in heart rhythms (arrhythmias) at high levels.
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