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ABSTRACT 

This descriptive study investigated health beliefs 

of female artists concerning reproductive occupational 

health hazards as well as described the artists' reproduc

tive histories. 

Data on 32 self-selected female artists were ob

tained using a written questionnaire developed by the inves

tigator . 

Results revealed that 50 percent of artists did not 

know what chemicals were in the art medium they utilized. 

Three fourths of the artists did not know that the chemicals 

could possibly impact their ability to get pregnant. 

The mean number of hours worked with art materials 

was 23.80 hours per week. Seventy-one percent of the ar

tists did not feel that this exposure time was a problem. 

Eighty-one percent of the artists reported they utilized 

safety precautions. 

The mean age of menarche the artists reported was 

12.31 years. Menstrual cycles of 27-31 days were reported 

by 50 percent of the artists. Fifty-six percent of the ar

tists reported they had never been pregnant. The remaining 

44 percent of the artists reported a total of 22 live 

births. 

x 



CHAPTER I 

INTRODUCTION 

Increasing attention has been focused upon the arts 

industry in relation to the wide variety of toxic substances 

to which artists and craftspeople are exposed. There is a 

lack of knowledge that certain materials are hazardous to 

the artist's health and the resulting physical conditions 

have not been recognized by health professionals. Often, 

adequate safety precautions are not utilized (McCann 1979). 

It is estimated that 70-80 million people work in 

the arts and crafts as hobbyists (McCann 1983). Of these it 

is estimated that 40 million women work in the arts and 

crafts in some capacity; at least a quarter of a million of 

these work as professional artists (McCann 1978). 

Participation in art activities such as pottery, 

woodworking, ceramics, painting, silkscreening, sculpture 

and stained glass work can expose women to toxic substances 

which can impact reproductive function. It is not known 

what dosage or duration of exposure to art materials is 

necessary to affect reproductive function; however, it is 

known that certain materials used in art contain metals and 

organic solvents can impact reproductive function. 

1 
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Metals such as lead, used by potters and stained 

glass workers, and organic solvents such as benzene, found 

in paint and varnish removers, are known to be mutagens 

(Stellman 1979; Pries 1981). Exposure to mutagens can re

sult in spontaneous abortions and birth defects which can be 

passed on from one generation to the next (McCann 1979). 

Organic solvent chemicals such as toluene and xylene 

found in paint, varnish removers, lacquer, ink and plastic 

solvents have been associated with menstrual irregularities 

(Syrovadko 1977; Matsushita 1975). Additionally, the chemi

cals that are thought to cross the placental barrier and 

possibly cause damage to the fetus are the metals such as 

benzol and chlorinated hydrocarbons; and carbon disulfide 

(McCann 1979). 

Exposure through inhalation or skin contact to art 

materials without adequate safety precautions can predispose 

the female artist to hazards which can impact reproductive 

function. Nurses providing care to women during their re

productive years should be able to provide information 

alerting artists to the risk of possible toxicity of art ma

terials, if they themselves are aware of the effects of 

hazardous exposure. Data which assesses the amount of 

chemical exposure can be collected and analyzed through 

complete occupational histories. This history taking can 

then be used as an educational forum to alert artists of 

risks and to discuss preventive actions for toxic exposure. 
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Statement of the Problem 

This study was an initial attempt to collect infor

mation related to exposure of selected female artists to 

toxic substances which could impact reproductive function. 

What are the female artists' health beliefs concerning this 

exposure while doing their art? What are the female 

artists' knowledge of their reproductive systems? 

purpose of the Study 

The purpose of the study was twofold: 

1. To describe health beliefs of female artists con

cerning reproductive occupational health hazards; 

and 

2. To describe reproductive histories of selected fe

male artists. 

Significance of the Problem 

Review of the medical literature demonstrated that 

artists are at risk for ocupational health hazards specific 

to their profession (Graham 1981; Molina-Ballesteros 1980; 

DeRosa 1980; Feldman 1980; Baker 1980; Hunt 1979; Stellman 

1971). However, a review of professional art journals re

vealed a paucity of literature addressing the occupational 

health hazards of artists. Health issues which have been 

addressed are risks involved in working with lead, hazards 

involved in printmaking and importance of adequate 



ventilation (Dreggson 1977; Whitehead and Waller 1979, 1980, 

1981). Literature addressing specific risks impacting the 

reproductive system was not found in the art journals. 

The Center for Occupational Hazards was established 

in New York City in 1977 as a national clearinghouse for 

research and information on health hazards in the arts. 

Currently, the Art Hazards Information Center answers about 

50 written and telephone inquiries daily on art hazards 

(Rossal 1983). Of these 50 inquiries, it is estimated that 

five inquiries are pregnancy-re 1 a ted according to McCann 

{1983). Women are expressing concern about exposure to art 

materials and their effect on pregnancy. This would indi

cate a growing awareness of the problem of exposure to toxic 

substances in the arts. However, the actual numbers of 

women who work prior to and during pregnancy with art ma

terials are not available. The Center does publish a fact 

sheet on art materials and the reproductive system for 

artists (McCann 1976). 

As of January 1983, the March of Dimes has funded a 

research project to the Center for Occupational Hazards to 

assess the reproductive hazards of artists. The purpose of 

the project will be to examine what materials are currently 

utilized within the arts industry, to examine exposure time 

to art materials, to identify populations at high risk and 

to set priorities for epidemiological studies (McCann 1983). 
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Women artists are of sufficient number to warrant 

special consideration, as certain chemicals in the arts can 

affect the reproductive system. According to McCann (1978), 

a survey by the American Crafts Council in 1975 revealed 

that 72 percent of its 37,000 membership were women. He 

stated that 1970 census data found that 44 percent of the 

129,000 people listing their professions as painters or 

sculptors were women. The National Women's Caucus for Art 

has estimated that 50 percent of recipients of graduate art 

degrees are women (National Women's Caucus for Art). 

Within this comunity, there are currently 15 women 

in the Arizona Women's Caucus for the Arts. The Tucson 

Community Artist Project in Tucson has a membership of seven 

artists. Membership in the past few years has declined in 

both organizations due to economic reasons. 

Most professional artists do keep regular work 

hours. McCann (1978) stated that in a recent study of the 

crafts professionals of Vermont, the average workweek was 

34.1 hours with 46 percent of the artists working 40 or more 

hours per week. Consequently, the risk for exposure to 

hazardous materials is present. 

The risk of exposure for hobbyists is probably low

est as the time spent in contact with materials is less than 

with professional artists. However, they may be less in

formed of risks and adequate safety precautions (McCann 

1983) . 
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Artists who have studios in their homes often do not 

have proper safety precautions such as ventilation, masks, 

gloves, safety glasses or respirators. This lack of pre

caution can dispose the artist to hazardous exposure on a 

24-hour basis, possibly with contamination of the home 

(Rossal 1983) . 

An estimate of artists who have studios in the home 

is approximately 78 percent (Leggieri 1976). McCann (1978) 

postulated that the percentage of women artists with home 

studios would be higher in the case of married women artists 

with working husbands. 

Furthermore, the labeling of arts and crafts ma

terials is not adequate to forewarn artists of possible 

health hazards associated with the materials they utilize. 

"Unfortunately, a large percentage of the arts and crafts 

manufacturers are not living up to their moral and legal re

sponsibilities to sell safe and adequately labeled art ma

terials" (McCann 1980:161). 

The full range of environmental factors which can 

impact the reproductive system is still not fully compre

hended. It is known that variables such as social class, 

parity, infections, stress, smoking, drugs, chemicals and 

nutrition do have an impact on reproductive outcomes (Sulli

van 1976; Manson 1978; Haas 1979). Therefore it may be dif

ficult to see what causal relationships actually do exist. 
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According to the March of Dimes, seven percent of all new

borns in the United States have birth defects. 

Wilson (1977) estimated that in known cases of de

velopmental abnormalities, environmental agents account for 

10 percent of all birth defects. However, he also states 

that approximately 65-75 percent of the causes of develop

mental defects are not known and could be caused by environ

mental workplace toxins. 

Manson (1978) stated that approximately 560,000 

lives are claimed by infant death, spontaneous abortion, 

stillbirth and miscarriage as a result of defective fetal 

development. Additionally, Carr (1977) estimated that as 

many as 60 percent of all conceptions end in spontaneous 

abortions. 

Given the number of women engaged in the arts, the. 

lack of literature addressing the hazards of art materials 

as well as inadequate labeling of art materials, it would 

appear additional research is warranted. Furthermore, 

health care providers need to be alerted to the toxicity of 

art materials and to communicate this to the artist. 

Definitions 

1. Artist - a female who practices in one of the fine 
arts for greater than a one year period. 

2. Health beliefs - A set of perceptions an individual 
holds about her susceptibility to disease (ex
posure to art materials which could be toxic to 
the reproductive system), the seriousness of 
that disease on her life, and the benefits of 
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taking action {safety precautions) to reduce the 
threat of disease. 

3. Toxic substance - a chemical substance which may 
have an adverse effect on health or the environ
ment. Toxic Substance Control Act 1976. 

Conceptual Framework 

The framework for this study is set within the pri

mary level of prevention as well as the Health Belief Model 

(Becker and Maimer 1975). Figure 1 depicts the framework of 

this study. Primary prevention is viewed as 

specific protection against disease to prevent 
its occurrence. . . . Primary prevention ef
forts spare the client the cost, discomfort and 
threat to the quality of life that illness 
poses or, at least, delay the onset of illness. 
(Pender 1982:41) 

Providing education to artists concerning toxic art 

materials is viewed as primary prevention. Prevention of 

hazardous exposure would possibly hinder development of un

toward reproductive outcomes. 

The Health Belief Model provides a way for describ

ing health behavior undertaken by a person who has no symp

toms of illness. The model was developed by Rosenstock, 

Hochbaum and Kegeles in the 1950s and is oriented to the 

avoidance of illness. 

According to the model, the individual must believe 

he is personally susceptible to the disease and that the se

verity of the disease would impact his life with serious 

consequences. "Perceived susceptibility and severity having 



Modifying Factors ^7 Likelihood of Action 

v 
Female Artist 
Perception 

V 
Perceived 

susceptibility 
Perceived 

seriousness 

-> 

Demographic variables 
Knowledge of exposure 

to toxic art materials 

V 
Perceived Threat 
of Exposure to Art — 
Materials Which Could 
Be Toxic to the 
Reproductive System 

Perceived benefits of 
preventive action 

Perceived barriers to 
preventive action 

v 
Likelihood of using 

safety precautions 

A 

Cues to Action 

art journal 
art newsletter 
conference 
television 
friends 
library 
medical journal 

newspaper 
nurse 
physician 
educational 
rad io 
other 
toxicologist 

program 

Figure 1. Conceptual Framework for Study 

Adaptation from Becker and Maiman, "Selected sociobehavioral determinants of 
compliance with medical care." Medical Care, Vol. XIII, No. 1, Jan 1975. 

VO 
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a strong cognitive component are at least partly dependent 

on knowledge" (Rosenstock 1974:331). 

Becker (1975) combined the variable of perceived 

susceptibility and severity of illness to develop the cate

gory of perceived threat of illness, which is indicative of 

the negative aspect of illness and a predisposition for 

avoidance of illness. Given knowledge concerning the toxi

city of art materials, the female artist, it is assumed, 

would perceive an increased threat of illness and the poten

tial to impact reproductive function. 

Becker (1977) further developed the model to include 

modifying factors which impact the perceived threat of ill

ness. The three modifying factors are demographic variables 

such as age, sex, race, ethnicity; sociopsycho1ogic vari

ables such as personality, social class, peer and reference 

group pressure; and structural variables which include know

ledge base of the illness. This structural variable of 

knowledge of the disease is viewed as salient within this 

study. 

Cues to action such as mass media campaigns, 

friends, reminders from health care providers, and educa

tional programs are also viewed as affecting the perceived 

threat of the disease. The likelihood of taking preventive 

action is viewed as the perceived benefit of the specific 

action minus the perceived conceptual barriers to action 

(Becker 1977) . 
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Knowledge of the hazards associated with the arts 

industry is key to affecting preventive health behavior. 

Any action then taken to avoid illness would be viewed as 

beneficial. There would be a reduction in the suscepti

bility to the disease or reduction in seriousness of the 

disease should it occur (Rosenstock 1974). 



CHAPTER II 

REVIEW OF LITERATURE 

This chapter includes the identification of art ma

terials which could impact reproductive function, and the 

selected animal and human research studies demonstrating the 

mutagenicity and tetrogenicity of the identified toxic sub

stances. In addition, selected research studies on the 

health belief model, demonstrating how knowledge can impact 

behavior, are included. 

Medical journals have addressed the health hazards 

of toxic substance exposure such as lead, cadmium, benzene, 

toluene, and xylene in terms of systemic exposure. 

Most current standards for occupational ex
posure have been based largely on studies of 
male workers and little or no consideration has 
been given to reproductive effects. (Messite 
1978:13) 

Further attention is now being given to reproductive 

occupational health hazards; however, this research is not 

without its problems. Testing methods are developing ra

pidly in the area of reproductive toxicology and further re

search is needed (Manson 1978). 

Severs (1981) outlined the wide range of possible 

reproductive outcomes associated with parental exposure to 

occupational health hazards. He listed: 

12 
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altered fertility, single gene defects, chromo
somal abnormalities, spontaneous abortions, 
late fetal deaths, congenital malformations, 
altered sex ratio, altered gestational length, 
intrauterine growth retardation, neonatal 
deaths, infant deaths, developmental disabili
ties, behavioral disorders, chronic diseases 
and malignancies 

as possible untoward reproductive outcomes. 

In looking specifically at the woman's reproductive 

cycle, Pries (1981) presents stages where occupational 

health hazards might adversely affect the cycle. The first 

stage is an inadequate number of viable ova leading to in

fertility, followed by mutations in the DNA of the ovum 

prior to fertilization. These mutations may not be adequate 

to prevent fertilization but may result in teratogenesis 

such as fetal wastage, stillbirth or congenital defects. 

The fertilized ovum might not be able to implant in 

the uterine wall due to a hostile chemical environment as 

some toxins might secrete into endometrial tissue. The next 

stage is when the environmental toxin impairs the growth and 

development through the maternal fetaplacental effects. 

The early weeks of the pregnancy are the most vul

nerable due to the rapidly dividing, proliferating cells and 

higher proportion of undifferentiated cells. Immature re

pair and detoxification mechanisms are present. The placen

tal barrier is immature, rendering the fetus vulnerable to 

toxic effects. The final stage is the possible occurrence 

of toxins in the breast milk which can affect the newborn. 
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The knowledge base of chemicals as human mutagens, 

teratogens, fetal or embryotoxins and carcinogens is limi

ted. Mutagens are compounds causing heritable alteration in 

DNA that can damage egg and sperm cells prior to fertiliza

tion as well as the embryo (Manson 1978). Teratogens are 

agents capable of damaging the embryo via disturbance of ma

ternal homeostasis or by direct action on embryonic tissues 

(Manson 1978). Embryotoxins are agents which damage the fe

tus during the first two weeks of human development, and 

result in either cell damage that is repaired with develop

ment subsequently proceeding normally, or death (Sever 

1981). 

Toxic agents used by artists have been documented by 

the literature as impacting reproductive function as muta

gens, teratogens or carcinogens (Stellman 1977). Some 

agents have been shown to affect animals but not humans. 

Lack of human data does not indicate safety of these chemi

cals, but rather a lack of adequate research to answer the 

question of safety. Stellman (1977) in reviewing animal 

studies stated that it must be remembered that the differing 

metabolic pathways and genetic weaknesses of the test ani

mals do color the applicability of results to humans. 

Rao (1981) proposed six factors which are critical 

to teratology studies. He recommended studies be done with 

the appropriate species, sufficient numbers of animals be 
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utilized to allow for statistical evaluation, the proper 

dosage levels be utilized as well as the critical period 

during gestation and the route intended by man be utilized, 

and decisions be made on the basis of all available data. 

With these perspectives in mind, the review of the hazards 

of lead, cadmium and organic solvents was undertaken. 

Lead 

Historically, there is a reported association be

tween lead exposure to the mother and subsequent miscar

riages and stillbirths. In the late 19th and 20th cen

turies, women in the pottery and white lead industries felt 

that lead was an abortifact (Rom 1980). It was observed 

that lead, especially during the first trimester of preg

nancy, can have a profound effect on fetal development. 

However, it must be said that lead exposure in earlier times 

was at a much higher level. 

Bridbord (1978) asserted that the fetal exposure is 

the critical issue in the assessment of occupational ex

posure of women during the childbearing years. Female ar

tists exposed to lead during childbearing years are a popu

lation at risk. Molina-Ballesteros (1980) documented abnor

mally high levels of lead among potters who use lead mon

oxide in making pottery. Molina-Ballesteros studied two 

potter populations in the state of Jalesco, Mexico. Th<? 

first population of 198 people used lead monoxide in making 
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their pottery while the second population of 187 people did 

not use any lead monoxide in their pottery making. Blood 

analysis for lead in the blood was done as were hemoglobin, 

hematocrit and urinary delta-amino 1evu1inic acid. In the 

lead-exposed population, the blood lead concentration and 

urinary delta-aminolevulinic acid were found to be elevated 

in both sexes and in all ages studied. In comparison to the 

non-lead-exposed control group, this was significant statis

tically. Stellman (1977) also listed potters, lithographers 

and painters as being at risk for lead health hazards. 

In Hamilton (1974), a study by Torillo (1930) pre

sented evidence that printers in Milan, Italy, who were ex

posed to lead had untoward reproductive outcomes. He found 

that the Milan abortion rate in general was 4 to 4.5 per

cent, but among wives of printers the rate was 14 percent. 

Women printers experienced an abortion rate of 24 percent. 

Nogaki (1959) examined pregnancy outcomes of 104 

Japanese women before and after they began working with lead 

in a refinery. He showed an increase of miscarriage from 

45.6/1000 to 84/1000. The miscarriage rate for employees 

not exposed to lead was 59/1000 pregnancies. 

Multiple studies indicated that lead crosses the 

placental barrier and enters fetal tissues since the lead 

levels of the umbilical cord at birth are comparable to the 

levels in the mother's blood (Gershanik 1974). Gershanik et 

al. (1974) examined 98 maternal and neonatal paired blood 
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samples for lead content, and demonstrated a product moment 

coefficient of 0.6377; thus neonates are born with lead le

vels comparable to maternal levels. 

Fahim (1975) compared the pregnancy course and lead 

values in 249 pregnant women in Columbia, Missouri, to the 

course and lead values of 253 pregnant women in Rolla, Mis

souri, which is the seat of the country's lead belt. Re

sults indicated that 96 percent of the women in Columbia de

livered normally at term, compared to 70 percent at Rolla. 

In Columbia, 3 percent of babies were pre-term compared to 

13 percent at Rolla. Columbia had less than 1 percent pre

maturity reported compared to 17 percent at Rolla. Fahim 

also noted that the women in Rolla had experienced an in

creased incidence of menstrual irregularities such as amen

orrhea, dysmenorrhea, irregularity of menstrual cycles and 

menorrhag ia. 

Panovia (1972) as reported by Rom (1978) studied 140 

females exposed for 1 to 12 months to 7 gm/m^ of lead using 

a control group of 100 females working in a textile factory. 

In 37 percent of exposed females and 22 percent of controls, 

menstrual cycle disturbances were observed. He noted that 

particularly at risk were the 20-25 year age group 

population; they experienced an increase in prevalence of 

anovulatory cycles with a disturbed luteal phase. 
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The following experimental investigations using 

various animal species have shown toxicity by lead exposure 

on fertility, embryogenesis and the subsequent development 

of the offspring. 

Schroder et al. (1971) exposed five pairs of breed

ing mice and rats to 25 ppm lead in drinking water. Mice 

were allowed to breed as often as they would up to six 

months of age, and rats up to nine months of age or longer. 

Control animals received plain deionized water. Lead was 

toxic to mice, slightly less so to rats. However, it re

sulted in an increase in runting, reproductive failure and 

shortened lifespan compared to the control group. 

Stowe and Goyer (1971) fed 1 percent lead acetate to 

Sprague Dawley rats to ascertain reproductive ability and 

progeny of F-^ lead toxic rats. He found either paternal 

only or maternal only lead exposure in the rats contributed 

to the reduction in the mean pup weight and a reduction in 

pup survival. In those offspring whose parents were both 

given lead, the results were magnified. A control group 

showed no such changes. Stowe and Goyer (1971) classified 

the effects of lead upon reproduction in the rat as gameto-

toxic which appear to be irreversible, intrauterine which 

can result from placental transfer of lead, and extrauterine 

which can result from transmammary passage of lead from the 

dam to the pup. 
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Hildebrand et al. (1973) studied 120 sexually mature 

female and male rats which were divided into three groups: 

control and those treated orally with 5 meg or 100 meg of 

lead for 30 days. The females treated with 5 meg of lead 

experienced irregularity of the estrus cycle. The group re

ceiving 100 meg of lead had persistent estrus after a period 

of normal estrus and the development of ovarian follicular 

cysts with a concurrent reduction in corpus luteum cysts. 

Varma et al. (1974) fed 2 percent lead acetate in 

drinking water to 14 male Swiss mice for a four-week period. 

Five male mice drank tap water and served as concurrent con

trols. Results revealed that the mice fertility index de

creased by 50 percent compared to that of the control group 

as evidenced by a reduced pregnancy rate among the females. 

They reported that the statistical analysis of the mutageni

city index between the test and control groups was signifi

cant at p 0.1 in the third week and p 0.05 in the sixth 

week. 

Teratogenic effects of lead have been reported in 

the following three studies: Fern and Carpenter (1967) 

produced congenital skeletal malformations in hamster em

bryos following injection of the pregnant hamster on day 1, 

8 or 9 of gestation with various salts of lead (nitrate, 

chloride or acetate). The dosage of 50 mgm/kg was made up 

in distilled water and the volume of injection was stan

dardized at 1 ml/100 g body weight. Embryos were removed on 
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day 12 to 15 of the normal 16-day gestational period. Con

genital abnormalities included tail malformations, fused 

ribs, anophthalmia, spina bifida and exencephaly. 

Gilani (1973) demonstrated congenital cardiac anoma

lies by studying 8-day-old chick embryos which had been 

given injections of lead acetate into the albumin of the egg 

on the second day of incubation. Dosages of 0.005, 0.015, 

0.030, 0.050 or 0.080 mg/egg were injected into the egg 

albumin of five sets of 20 embryos each. There were 30 

control embryos. The incidence of cardiac abnormalities 

rose with increasing dosages of lead. 

Chromosomal aberration studies with lead exposure 

have been contradictory in nature. Beckman et al. (1982) 

studied variations in the frequencies of chromosomal aberra

tions in 10 lead-exposed smelter workers during a three-year 

period. The frequencies of chromosomal aberrations were 

found to be increased between 1976 and 1979, but the statis

tical significance of the incidence was low. Confounding 

factors such as altered smoking habits and simultaneous ex

posure to other toxic substances were discussed. It was 

concluded that variations in the frequency of chromosomal 

aberrations cannot with certainty be ascribed to changes in 

lead exposure. 



21 

Cadmium 

Cadmium, a metal used in silver brazing alloys in 

jewelry making, metal sculpturing, solder and welding, pre

sents a health hazard for artists (Bleyer 1978). Baker 

(1979) in an epidemiological study examined cadmium levels 

of exposed jewelry workers. Thirty-five employees were 

involved in interviews, physical examinations, and blood, 

urine and hair analyses for cadmium. Results showed that 

blood levels of exposed workers were approximately three 

times the levels of nonexposed workers. Workers who had 

reported symptoms of cadmium toxicity had higher blood 

levels of cadmium. Shortness of breath and chest pain and 

dizziness were evident in those with the highest blood 

levels. 

Studies on the effects of cadmium on reproduction 

have indicated as there has not been enough research in this 

area. Tsvetkova (1970) studied the effects on reproduction 

among 106 women workers ages 18-48 exposed to cadmium salts 

at 0.16-25 mg/m^ for 2-16 years. Adults showed no signi

ficant changes in menstrual cycle and the course and times 

of pregnancy were normal. Children born were found to weigh 

less than those of control workers. Four offspring had 

signs of rickets as opposed to none in the control group. 

There were 20 controls. No note was made as to other en

vironmental factors which could impact birthweight and evi

dence of rickets. 



Studies conducted on possible mutagenic effects are 

conflicting. DeKnudt and Leonard (1975) performed chromo

somal analysis on 35 cadmium plant workers who were exposed 

to fumes and dust of cadmium and lead. Twenty-three people 

were classified into a group exposed to high levels of lead 

(60 percent w/w) and cadmium (10 percent w/w) and no zinc, 

whereas 12 rolling mill workers were exposed to lower levels 

of lead (4 percent w/w) and cadmium (maximum 1 percent w/w) 

and higher levels of zinc. Results showed a higher yield of 

chromosomal abnormalities such as chromatid exchange, chro

mosome translocation, and disturbance of spiralization, to

gether with a lower number of structural aberrations ob

served in the cadmium workers in comparison to the rolling 

mill group. The confounding interaction effects of lead and 

zinc were not addressed in the study. x  

Bui, Lindsten and Nordberg (1974) studied chromo

somal analysis on five Swedish workers, exposed to cadmium 

5-24 years, average air exposure of 35 mg/m J  in the general 

air of the electrode department. Chromosomal analysis was 

done on four Japanese Itai-Hai patients and seven Japanese 

and Swedish controls. The study did not provide any evi

dence that cadmium induces chromosomal damage in vivo in 

man at these levels. 

Animal studies suggested the possibility of terato 

genicity. Samariwickrama and Webb (1981) administered Cd2 +  
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(1.25 mg/g) intravenously to pregnant rats between the 

eighth and fifteenth days of gestation. He reported hydro

cephalus is the most common abnormality when the dose is 

given between the eighth and twelfth days. He noted other 

malformations such as eye defects, gastroschiasis and um

bilical hernia also occurring during that gestational 

period. Barr (1973) studied the teratogenicity of cadmium 

chloride in doses of 16 m/kg Cd + +  in Wilstar rats from two 

commercial sources. Results showed intraperitoneal cadmium 

salt was highly teratogenic in both stocks when given on day 

9, 10 or 11 of gestation at dosage 16 m/kg Cd +  +  . Among 

anomalies found were anopthalmia or microphthalmia, hydro

cephaly, encephaocele, exencephaly, thin abdominal walls, 

undescended testes and anal atresia. 

Chernoff (1973) studied the teratogenic effects of 

cadmium in doses of 4-12 mg/kg CdCl 2  °r> four consecutive 

days, days 13-16 of gestation, when given subcutaneously to 

rats. A dose-related rise in fetal death rate, decreased 

fetal weight and increase in anomalies such as micrognathia, 

cleft palate, clubfoot and small lungs were noted. 

Organic Solvents 

Organic solvents such as benzene, toluene and xylene 

are known health hazards to artists (McCann 1979; Stellman 

1977). However, literature was sparse as to their impact on 

the reproductive system. 
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Holmberg (1979) studied mothers of children with 

congenital central nervous system defects and their matched 

pair controls. Information on exposure to organic solvents 

such as styrene, toluene, benzene and xylene was gained by 

interviewing the mothers as well as by visits to their 

places of work. Significantly more case mothers than con

trol mothers had been exposed to organic solvents during the 

first trimester of pregnancy. Noteworthy was the fact that 

two of the mothers had been exposed to solvents when their 

husbands did handicrafts at home. 

Gofmekler (1968) studied groups of female rats which 

were exposed by inhalation continuously to 670, 63.3, 56.6, 

20.4, 5.6 and 1 mg/m^ benzene vapor (209.7, 19.8, 17.7, 6.4, 

1.8 and 0.3 ppm) for 10-15 days prior to the impregnation. 

Rats exposed to the highest concentration demonstrated com

plete absence of pregnancy. The number of offspring was in

versely related to the benzene concentration. 

The above experimental results are dubious. There 

have not been many studies reported on effects due to in

halation exposure at vapor concentrations set by the Na

tional Institute of Occupational Safety and Health. 

McNerney (1973) reported that the effect of benzene 

on pregnant women and the subsequent effect on the fetus is 

not clear. However he stated that since placental transfer 

of benzene does occur, "consideration must be given to this 

potentiality" (McNerney 1973:59). 
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Matsushita (1975), as reported in the WHO Study 

Group Recommended Health Based Limits in Occupational Ex

posure to selected organic solvents noted dysmenorrhea in 19 

of the 38 toluene-exposed women in footwear manufacturing in 

comparison with three of the 16 controls. He reported 

menstrual dysfunction at mean concentration 250 mg/m^, range 

225-375 mg/m . Methodology was not described as the ori

ginal study was not available. 

Syrovadko (1977), as also reported by the WHO study 

group, examined 140 women exposed to toluene at concentra

tions between 25 mg/m^ and 450 mg/m^. Attention was given 

to gynecological findings. When compared to the control 

group, uterine prolapse was found in 7 percent as opposed to 

0.5 percent of the controls, and menstrual dysfunction in 41 

percent of the women versus 16 percent of the controls. The 

methodology was not described. It was noted that all 

changes occurred during the employment period. The original 

study was not available. 

Health Belief Model 

Although research has been done on the health belief 

model, few studies have addressed the structural variable of 

knowledge of threat of disease as impacting preventive 

health behavior. Studies which have examined this variable 

of knowledge of threat of disease are reviewed. Heinzelman 

(1962) studied 284 college students who had a history of 
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rheumatic fever and/or rheumatic heart disease based on a 

medical examination by family or school physician. Median 

age was 18 with approximately half of the group composed of 

females. Only 19 percent were currently on some form of 

prophylaxis. The student was asked to complete a self-

administered questionnaire focused on the knowledge of rheu

matic fever and beliefs about rheumatic fever. Addition

ally, he/she was asked about his experience with rheumatic 

fever contact with physicians, prophylaxis behavior in gene

ral and specific action in regard to a sore throat. Analy

sis of data revealed that certain beliefs concerning per

sonal susceptibility to another attack, self-definitions of 

the seriousness of the disease and the knowledge and beliefs 

about the disease, specifically the cause, possible conse

quences and preventative procedures were related to prophy

lactic behavior. Heinzelman suggested that the efforts di

rected at developing and strengthening the client's belief 

system would more than likely influence preventative behav

ior effectively. 

Kegeles (1965) surveyed beliefs about cancer detec

tion in taking papinicolau tests of 884 women. Knowledge of 

the pap test for cancer was asked by recall rather than by 

recognition. Almost 40 percent of the women interviewed 

said they had obtained at least one cervical test as a 
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special examination for cancer. Almost 8 percent of the 

total sample reported having more than one test. 

Results showed that groups of women who failed to 

define a cervical test as a cancer detection device tended 

not to report having the test at all. Analysis of belief 

data could not easily impute causal relationships. Findings 

suggested that cervical tests were obtained by a signifi

cantly greater number of women who believed professional 

judgement is better than self-diagnosis and that early diag

nosis is beneficial than by those who did not have these be

liefs. 

Stillman (1977) studied 122 women on their health 

beliefs and breast self-examination practices. Stillman 

found 87 percent of the sample scored in the high range for 

perceived susceptibility to breast cancer, and 97 percent 

scored in the high range for perceived benefits of breast 

self-examination. In an analysis of the relationships, re

sults showed that approximately a third of the subjects had 

high beliefs but never practiced breast self-examination. 

Stillman stated, "While a majority of women who held high 

beliefs in the perceived benefits and/or perceived suscepti

bility tended to practice breast self-examination to some 

degree, it is difficult to state unequivocally that beliefs 

cause behavior in this situation" (1977:126). 

Schiavone (1982) compared three teaching methodolo

gies to knowledge of noise and hearing conservation. Each 
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group of 15 workers completed a pretest which measured know

ledge of noise and hearing conservation prior to each teach

ing session. After the teaching session, the workers com

pleted an immediate and two weeks posttest- The study indi

cated that the methodologies utilized—group lecture, group 

lecture with videotape presentation and individual lecture— 

were effective means of increasing the workers' knowledge 

significantly. 

However, Schiavone stated that the lack of effect of 

previous learning as revealed on pretest scores emphasizes 

the fact that specific education does not ensure long last

ing cognitive and behavioral change. Schiavone's study de

monstrated cognitive change for two weeks. She recommended 

further study to determine if long term retention has oc

curred and if this knowledge is sufficient "to activate the 

health belief system of the worker in the direction of be

havioral change" (Schiavone 1982:59). 

Summary 

This chapter presented selected research studies on 

metals and organic solvents which affect reproductive oc

cupational hazards for artists. Selected studies on the 

Health Belief. Model, specifically looking at knowledge le

vels and perceived threat of disease, and how this affects 

health behavior, were also presented. 



CHAPTER III 

METHODOLOGY 

This chapter on methodology presents the research 

design, sample, measurement tool for data collection, pro

tection of human subjects, data collection and analysis of 

data. 

Research Design 

This study was designed to describe the health be

liefs of female artists concerning exposure to reproductive 

occupational health hazards. Additionally, reproductive 

histories of the female artists were documented. 

Information concerning exposure time to art ma

terials, knowledge base of exposure to art materials which 

could be toxic, beliefs concerning this exposure and safety 

precautions concerning the exposure were specifically ad

dressed. Specific demographic characteristics of artists 

including age, education level, income level, lifestyle and 

habits are presented. 

Sample 

A convenience sample of 32 self-selected female ar

tists, who had practiced their profession for a minimum of 

one year participated in the study. All participants 

29 
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comprehended and wrote the English language. Respondents 

were those self-selected female artists who were partici

pants in the Arizona Women's Caucus for the Arts Conference 

as well as female artists personally contacted by the inves

tigator through the Community Artists Project in Tucson. 

Protection of Human Rights 

Prior to data collection/ this study was submitted 

to the College of Nursing Ethical Review Subcommittee for 

Human Subjects and was deemed exempt. A copy of the letter 

from the Human Subjects Committee is in Appendix A. 

Participants read a disclaimer which described the 

research study. A copy of the disclaimer is in Appendix B. 

Freedom to withdraw from the study was guaranteed at any 

time. Completion of the questionnaire was viewed as consent 

for participation in the study. Confidentiality of the 

responses was assured. 

Development of the Instrument 

The instrument was a questionnaire developed by the 

investigator (Appendix C). The questionnaire format for in

formation gathering offers the participant the possibility 

of complete anonymity; there is no interview bias and it is 

generally less costly in terms of time (Polit and Hungler 

1978). 
The first draft of the questionnaire was developed 

from a review of the current available literature. The 
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questionnaire was then reviewed and modified based on 

recommendations of three female artists. The health belief 

questionnaire has five specific sections, each of which is 

d iscussed. 

The first part of the questionnaire assessed the 

amount of exposure time to art materials. Little data were 

found previosly for this information. According to a study 

of 603 artists conducted by Arizona State University College 

of Business in 1979 f  only 27 percent of artists relied 

solely upon their art as a basis for income; 78 percent 

supplemented their income with other jobs. It is noteworthy 

that of the 78 percent who supplemented their income, 48 

percent reported they taught in the art and cultural fields. 

With this in mind, the first five questions addressed ex

posure time. 

Question One asked, "How many years have you been 

working as an artist?" Those responding "Less than one 

year" were discounted from the study. Question Two asks how 

many hours per week the artists work at art. In a study 

reported by McCann (1978) of crafts professionals, the ave-

rate workweek was 34.1 hours with 46 percent working 40 or 

more hours per week. 

Question Three addressed whether or not the artist 

was employed in another position and, if so, whether she is 

further exposed to toxic materials, and the number of hours 

of exposure. 
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Question Four asked where the art studio was lo

cated. Leggieri (1976) reported that 78 percent of artists 

have studios in their homes. If the studio is in the home 

as opposed to off the home premises, there is a greater 

threat for low level continuous 24-hour exposure. 

Question Five further clarified the amount of total 

exposure time to art materials, asking if and how much time 

the artists spend doing art in their leisure time for plea

sure . 

The second section consisted of the assessment of 

what art materials are most commonly worked with, whether 

warning labels appear on art supplies, and the actual know

ledge level of risks associated with this art material use. 

Question Six asked what art materials are currently 

with. The March of Dimes has currently funded the 

for Occupational Hazards to examine this question, 

identify populations who are at high risk for ex-

as no literature was found to address this issue. 

Question Seven asked if the art supplies are ade

quately labeled with warnings. McCann (1980) stated they 

are not adequate to forewarn artists of possible risks. 

Question Eight asked for recognition of certain ma

terials which are documented in the literature as being pre

sent in art supplies. A list was used to help the memory of 

worked 

Cen ter 

and to 

posure, 
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the participant and to make clear the meaning of the ques

tion. 

There are known limitations to using a prompt in a 

questionnaire format. Selltiz et al. (1976) pointed out 

that omission of possible alternative responses may lead to 

bias, since the respondent can limit the responses to the 

alternatives provided. An omission of an alternative re

sponse may change replies to the question. For this reason 

Question Nine asked the artist if she knows the kinds of 

chemicals which are in the art material. However, it did 

not ask the artist to specify the kinds of chemicals. 

Question Ten assessed knowledge of the artist as to 

the possible risks of exposure to toxic art materials af

fecting reproductive function. If they were aware of risks, 

they were asked, how it affects reproductive function and 

where they obtained their information. Prompts to elicit 

where the information was obtained are utilized again, with 

the opportunity to write in under the "other" category any 

sources of information which were missed. 

The term "reproductive function" in the original 

draft was changed to "your ability to get pregnant" because 

the three artists who reviewed the questionnaire thought 

that artists might not recognize the former term. A range 

of responses such as changes in menstrual function, 

incidence of spontaneous abortions or stillbirth, or con

genital malformations would not be elicited. 
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The third section of the questionnaire specifically 

addressed the health beliefs of the artists as to the per

ceived threat of the exposure to art materials which could 

be toxic. 

Question Eleven specifically asked the artists if 

they thought that exposure to art materials is a problem for 

them. Whether they reply positively or negatively, they 

were asked to state their reasons. 

John Montgomery, Vice President and General Counsel 

of the National Paint and Coatings Association, spoke at the 

Conference on Art Hazards and the Arts and Crafts, addres

sing the issue of "Industry Viewpoint on Labeling Arts and 

Crafts Materials." In his address he spoke of a concerted 

artist response by "hundreds of artists" to lobby that lead 

not be banned in paints and related materials used by ar

tists, as white lead is "an essential ingredient for top 

quality artist colors" (Montgomery 1978:156). 

Question Twelve addressed the issue of whether or 

not an artist has chosen one art medium over another because 

of known toxic exposure. This question was added to the 

first draft on the recommendation of one female artist who 

reviewed the questionnaire, as she herself made such a 

choice. 
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Question Thirteen asked the artist whether she 

thought that poor nutritional intake enters as a factor 

compounding exposure to reproductive art hazards. 

The study of the 603 career artists conducted by 

Arizona State University College of Business states that the 

average income of career artists from all sources is 

$15,100—48 percent of that total directly coming from art

work. The median income was $10,000. The panel of artists 

who reviewed the original questionnaire recommended this 

question be included as they believed strongly that this was 

a definite influencing factor. 

Question Fourteen examined what, if any, safety pre

cautions were utilized by the artists. Recommended precau

tions in the literature suggest use of respirators, long-

sleeved clothing, rubber-type gloves, adequate ventilation 

systems and educational materials provided by manufacturers' 

warnings of risks (Geissert 1978; Anderson 1978; Guffy 1978; 

Goldwater 1978). 

The fourth section of the questionnaire focused on a 

description of the woman's reproductive history, specifi

cally a brief menstrual history and pregnancy outcome his

tory. 

The questions were extrapolated directly from the 

Tritium Study (1980) done by the Arizona Center for 

Occupational Safety and Health, with permission (Appendix 

D). The questionnaire was administered to 147 men and women 
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who were employed at American Atomics. The reproductive 

questionnaires in the Tritium Study were adopted from the 

National Institute for Occupational Safety and Health. The 

instrument was pilot tested and revised appropriately. 

For the purpose of this study, only those questions 

related to menstrual history and pregnancy outcomes were 

used for the sake of brevity and economy of time. The ori

ginal Tritium Study questionnaire took approximately 1-1/2 

hours to administer in an interview format. Modification 

was necessary for time economy. 

A panel of three certified nurse midwives reviewed 

this abbreviated reproductive questionnaire for content va

lidity. 

The last section of the questionnaire asked specific 

information of the artists including age in Question One, 

•educational level in Question Two, and income level in Ques

tion Three. This information yielded a profile of charac

teristics of respondents to the questionnaire. 

Question Four addressed the use of cigarettes while 

doing art, which literature documents as affecting untoward 

reproductive outcomes (Kline 1977). Questions Five and Six 

addressed personal health habits which would increase the 

risk of exposure through contamination of food and drink 

(McCann 1979). Finally, the artists were given an oppor

tunity to comment on their overall chemical exposure. 



37 

Data Collection 

Data were initially collected at the Arizona Women's 

Caucus for the Arts Conference. The questionnaire and dis

claimer were distributed in each of the 28 registrants' con

ference packets, along with a self addressed envelope to the 

investigator. The conference participants were encouraged 

to complete the questionnaire by the modera tor"during the 

conference's opening remarks. The investigator received six 

(21.4 percent) of the questionnaires by mail. Response set 

bias was evident as less than a 50 percent response rate 

occurred (Polit and Hungler 1978). 

The names of the additional female artists were 

given to the invesigator by artists in the Community Artist 

Project which serves a networking function for community 

artists. 

The remaining 26 female artists of the study sample 

were contacted by the investigator by telephone. The in

vestigator introduced herself, described the purpose of the 

study, and asked if the artists were interested in partici

pation in the study. All 26 artists contacted agreed to 

participate. No one refused. The investigator then took 

the questionnaires to the artists' homes and/or studios 

where the artist then completed the questionnaire. The 

questionnaire took approximately 15 to 20 minutes to com

plete. Three artists requested that the questionnaire be 
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mailed to them for time economy; all three returned the 

questionnaire promptly. 

Limitations of the Study 

Limitations of the Sample 

Only those female artists who participated in the 

Arizona Women's Caucus for the Arts Conference who volun

tarily completed the questionnaire and those female artists 

contacted through the Community Artists Project, who met the 

criterion of one year of professional practice, were in

cluded in the study. Response set bias was evident in the 

low return rate of the artists participating in the confer

ence. 

Limitations of the Design 

This study was limited to those female artists who 

voluntarily completed the questionnaire at the Women's Cau

cus for the Arts Conference and female artists associated 

with the Community Artist Project. This does not represent 

the entire female artist community within the state of Ari

zona, however, it was necessary in the interest of time eco

nomy. 

This study utilized a questionnaire of female ar

tists concerning exposure to reproductive occupational 

health hazards. As no tool was currently available to as

sess such health beliefs, the tool was developed by the 
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investigator. This is the major limitation of the study, as 

the questionnaire was not initially pilot tested. There is 

no proven reliability. Content validity was determined by a 

panel of three artists. 

The reproductive history questionnaire was also de

veloped by the investigator and has no proven reliability. 

Content validity was determined by a panel of three certi

fied midwives. This questionnaire is further limited by the 

participants' memory and willingness to report information 

as it is retrospective in nature. 

Economy of time and money dictated the design of 

this study. 

Methods of Analysis 

Frequency distributions were utilized to analyze the 

following female artist responses: 

1. age range; 

2* educational level; 

3. income level' 

4. number of years working as an artist; 

5. whether the artist is employed in another job; 

6* whether the artist did art work In her leisure time; 

7» the location of the studio; 

8« whether warning labels are present on art aateriala; 

9. whether artists had knowledge of chemical substances 

in art materials; 
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10. whether artists had knowledge of' chemical sub

stances* impact on the ability to get pregnant; 

11. the sources of information concerning toxic art ma

terials; 

12. whether exposure time to art materials is a problem 

for the artist; 

13. if consideration is given to choice of art medium 

due to hazardous art material exposure; 

14. if poor nutrition contributes to art hazards; 

15. menstrual cycle regularity; 

16. age of menarche; 

17. whether the artist smoked while doing her art; and 

18. whether the artist ate or drank while doing her art. 

Categorizations were constructed for tabulation of 

metals, chemicals and vapors to which artists are exposed in 

another job, and the safety precautions utilized by artists. 

A listing of art materials utilized and described by the ar

tists was done. 

In addition, Pearson product moment correlations 

were used to determine if significant relationships existed 

at the .05 level between the following variables: 

1. knowledge of chemicals in art materials worked with 

and number of years experience as artists; 

2. knowledge of chemical substances in art materials 

which can affect ability to get pregnant and number 

of years experience as an artist; 



41 

knowledge of chemical substances worked with and 

whether the artist considered exposure time to art 

materials a problem; 

the number of hours worked per week as artist and 

whether the artist considered exposure time to art 

materials a problem; 

knowledge of chemical substances in art materials 

and educational level; 

knowledge of chemical substances in art material 

which can affect ability to get pregnant and educa

tional level; 

whether the artist considered exposure time to art 

materials a problem and use of safety precautions; 

and 

knowledge of chemical substances in art material and 

use of safety precautions. 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF DATA 

This chapter presents and analyzes the data of the 

study. The health beliefs of the 32 female artists relative 

to exposure to toxic art materials which have a potential of 

impacting reproductive function are examined. The reproduc

tive histories of the female artists are described. 

Female Artist Characteristics in Relation to 
Age, Education and Income Level 

Age Range 

Table 1 displays the age range of the artists. Of 

the 32 female artists, 9 (28.1%) were in the age range 25-30 

years of age; 9 (28,1%) were in the 35-40 years of age cate

gory. All age groups were represented. The majority of ar

tists (84.4%) were women of reproductive years. 

Education 

Table 2 shows the educational level of the female 

artists. Seventeen (53.2%) of the 32 female artists indi

cated that they received a postgraduate college education. 

Thirteen (40.6%) had some college education, although not 

all had completed degree requirements. Only two (6.2%) 

hi 
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Table 1. Number and Percent of Female Artists by Age. 

n=32 

Age 
in years 

Frequency 
(n-32) 

Relative 
Frequency 

18-24 1 3.2 

25-30 9 28.1 

31-34 5 15.6 

35-40 9 28.1 

41-44 3 9.4 

44 + 5 15.6 

Total 32 100.0 

indicated their highest educational grade was high school. 

No one had just a grade school education. 

Table 2. Number 
tiona1 

and Percent of Female Artists by Educa-
Level. 

n=32 

Educational 
Level 

Frequency Relative 
Frequency 

Grade school 0 0.0 

High school 2 6.2 

College 13 40.6 

Postgraduate 17 53.2 

Total 32 100.0 
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Income Level 

Table 3 displays the results of income level, as in

dicated by the 31 female artists answering the question. 

Twelve (37.5%) of the artists earned less than $5,000 

annually. Five (15.8%) earned between $5,000-10,000 

annually, and five (15.81) earned $10,000-15,000 annually. 

Thus 7,1.0 percent of the artists had an annual income less 

than $15,000 a year. Three of the artists reported incomes 

of greater than $25,000 per year. 

Table 3. Number and Percent of Female Artists by Income 
Level. 

n-32 

Income Level Frequency 
(n»32) 

Relative 
Frequency 

* 

Less than 5,000 12 37.5 

5,000-10,000 5 15.6 

10,000-15,000 5- 15.6 

15,000-20,000 2 6.3 

20,000-25|000 4 12.5 

Over 25,000 3 • 9.4 

No response 1 3.1 

Total 32 100.0 
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Analysi s 

Of the four artists who earned income in the 

$20,000-25,000 range, three were in the 35-40 age range and 

one was in the 41-44 age range. All had indicated they 

worked 11 or more years as artists. Two of the artists had 

college degrees and two had postgraduate education. Three 

of these artists did work in other jobs, working 15, 25 and 

24 hours a week, respectively. Of the three artists who had 

an income level greater than $25,000, two were in the 44 + 

age range and one was in the 41-44 age range. Two had indi

cated they had worked 11 or more years as artists. One 

answered she had one to five years experience as an artist. 

One artist indicated she had a postgraduate education, one a 

college degree and one a high school education. Two of 

these artists did not work at another job. The other artist 

who had another job worked 20-30 hours per week in that job. 

Female Artists' Responses to 
Art Material Exposure 

This section of the data analysis examines the 

amount of exposure time to art materials, an inventory of 

the types of art materials to which artists are exposed, and 

whether or not warning labels on art materials are apparent 

to female artists. 
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Number of Years Working as an Artist 

Table 4 shows the number of years worked as artists 

in five year intervals. Of the 32 female artists, 18 

(56.2%) reported that they were working as artists for 11 or 

more years. Eight (25%) reported they had five to 10 years 

experience and only 6 (18.8%) reported one to six years ex

perience . 

Table 4. Number and Percent of Years Working as an Artist. 

n=32 

Category Frequency Relative 
Frequency 

Less than one year 0 0 

1-5 years 6 18. 8 

6-10 years 8 to
 

ui
 

•
 
o
 

11+ years 18 56.2 

Total 32 100.0 

Hours Worked Per Week as Artist 

Table 5 shows the number of hours per week the ar

tist works with art materials. Twenty six of the 32 respon

dents answered this question. The range of responses was 

two to 55 hours per week. The mean number of hours was 

23.80 hours. The median number of hours was 21.50. The 

most frequently occurring responses were 10, 20 and 30 
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Table 5. Number and Percent of Hours Worked Per Week a 
Arti st. 

n=32 

Hours per 
Week 

Frequency Relative 
Frequency 

2 2 6.3 

8 1 3.1 

10 4 12.5 

14 1 3.1 

20 4 12.5 

21 1 3.1 

25 3 9.4 

30 4 12.5 

35 2 6.3 

40 1 3.1 

42 1 3.1 

50 1 3.1 

55 1 3.1 

no response 6 18.8 

Total 32 100.0 

mean 
S.D. 
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hours, with four responses each. The standard deviation was 

13.48 hours. Table 5 shows the tabulated results. 

Analysis 

There appears to be no consistency in the number of 

hours worked per week by the artists. The range is wide; 

two to 55 hours. Six of the artists did not write in the 

number of hours worked as an artist; rather, the artist 

checked the line for "every day" or "every week." One would 

question whether the artists understood the question asked, 

since they did not write in the actual number of hours. It 

appears that the artists set their own hours individually 

and no pattern can therefore be established. 

Artists Employed in Another -Job 

Of the 32 respondents, 22 (68%) were employed in 

another job. Ten (32%) indicated they had no other employ

ment . 

Hours Per Week Worked in Other Jobs 

Table 6 shows the number of hours the artist works 

at jobs other than art. The number of hours worked in other 

jobs ranged from six to 40 hours per week. The mean number 

of hours was 15.9. The median was 15.5 hours. The most 

frequently occurring response was zero, with a frequency of 

10 artists who were not employed in another job. The stan

dard deviation was 14.2 hours. 
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Table 6. Number and Percent of Hours Per Week Worked at 
Other Jobs. 

n=32 

Hours 
Frequency 

Relative 
Frequency 

0 10 31.3 

6 1 3.1 

7 1 3.1 

10 2 6.3 

15 1 3.1 

20 2 6.3 

22 2 6.3 

24 1 3.1 

25 3 9.4 

30 2 6.3 

35 1 3.1 

40 3 9.4 

No response 3 9.4 

Total 32 100.0 

mean = 15.9 
S.D. = 14.2 
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Exposure to Metals, Chemicals, Vapors 
While Working at Another Job 

In response to the question, "What metals, chemicals 

or vapors do you work with on the job?" eight artists indi

cated that they were not exposed to any metals, chemicals or 

vapors. Fourteen of the 22 artists responded with a listing 

of those materials. The 14 artists replying in the affir

mative listed metals, chemicals and vapors to which they 

were exposed in multiple categories. 

The metals cadmium, copper, selenium, brass, alumi

num and steel were mentioned three times each. Four artists 

listed the vapors of spray fix, wax vapor, glues and in

secticides. Eleven of the artists listed liquid paper, 

paint thinners, oil base ink, water base ink, acrylics, 

paints, spray paints, glazes, oils, lead adhering solution, 

Fiberglas Resin, metal acetic acid, sodium thiosulphate, 

potassium, ferracyanide, ferric ammonium citrate, dicromate, 

carbon ribbons, muriatic acid, acetone, nail polish, var

nish, stain, clay potassium sulfate, and sodium bisulphate. 

Only turpentine and dyes were listed twice. In addition one 

artist listed "microwaves" and another listed "drugs." 

From the wide variety of metals, chemicals and 

vapors listed, it is obvious that over half of the artists 

are exposed to potentially toxic substances, which can fur

ther compound this risk of untoward health effects. 
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However, it must be stated that the amount of exposure time 

was not stated. 

Art Work in Leisure Time 

Eighteen (56.3%) of the artists responded that they 

did art in their leisure time. Seven (21.9%) marked that 

they did not and seven (21.9%) did not answer the question 

at all. Data in terms of number of hours doing art in their 

leisure time did not lend itself to analysis as 11 of the 18 

did not write in the number of hours. 

Location of the Studio 

Table 7 displays the location of the female artist's 

studio. Nineteen (59.4%) had studios in their homes. One 

(3.1%) had indicated that it was connected to her home, in 

the garage. Six (18.8%) indicated that it was on the premi

ses of their property as a freestanding building. Six 

(18.8%) indicated that it was on a property distant from 

their homes. The number of artists whose studios are lo

cated in their homes or on their home property (81.3%) was 

significant, as the chances of low level exposure to toxic 

art materials on a 24-hour basis may be greater (McCann 

1983) . 

Art Materials Listed by Artists 

All 32 female artists were able to list the art 

medium in which they worked. The range of responses for 
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Table 7. Number and Percent of Location of Female Artists' 
Studios. 

n=32 

Location Frequency Relative 
Frequency 

In the home 19 59.4 

Connected to 
the home 1 3.1 

Premises of 
Home Property 6 18.8 

Distant Property 
from Home 6 18.8 

Total 32 100.0 

each artist varied from 1 to 10 responses. The mode was 3, 

with 9 artists responding. The artist who mentioned only 

one medium wrote "photographic black and white chemicals." 

The actual list of materials contained 101 terms of 

art materials. Some artists were specific in their 

terminology, stating they used "silica, sand, acrylic 

paints, Celdspar 7, barium metal carbonate, oxides of vari

ous meta1s--zinc, copper, cobalt." Other artists wrote 

simply "paper and ink" or "stone and wood." One artist was 

a dancer and stated her medium was "my body, movement and 

dance." The list of actual art materials is listed in 

alphabetical order in Appendix E. 
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Although artists listed their art mediums, very few 

identified the actual chemical composition of the medium. 

Additionally, some products were listed by their brand 

names. Hercon-40 is an example of one art material listed 

by brand name. When the investigator looked for the actual 

chemical composition of this solution, it was not available 

on the label. 

Warning Labels on Art Materials 

Thirty one artists answered whether or not the art 

materials they worked with had warning labels. Sixteen 

(50.0%) indicated that the materials they used had warning 

labels on them. Fifteen (46.9%) indicated the art materials 

did not have warning labels. One artist wrote in, "I don't 

know." 

The question, "What kinds of warning labels are pre

sent on art materials?" would have given descriptive 

information. It would appear that manufacturers do put 

labels on art materials; however, from this population, 

approximately half notice the labels and the half do not no

tice the labels. 

Health Belief Responses of Female Artists 

The second section of the data examines health be

liefs of the female artists concerning reproductive occupa

tional health hazards. Results of recognition of chemicals 

utilized in art materials, whether or not the artist states 
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she has knowledge of chemicals in art materials, and whether 

the artist perceives the exposure time to art materials to 

be a problem, is presented. Additionally, the results of 

whether the artists have chosen their art medium in con

sideration of hazardous art materials exposure and the role 

of nutrition contributing to art hazards, and the precau

tions utilized by artists is presented. 

Recognition of Art Materials 

Table 8 presents data related to recognition of art 

materials. Of the eight art materials presented by the in

vestigator and drawn from a review of the literature, there 

were four items which were recognized most frequently by the 

artists. These four materials were lead, 20 (62.5%); cad

mium, 20 (62.5%); copper, 17 (53.1%); and benzene, 14 

(43.8%). The other four materials, toluene, xylene, buty-

cellosolve, and 2-ethoxythenal, were recognized an insigni

ficant number of times. 

Knowledge of Chemical Substances 

Thirty one artists answered the question, "Do you 

know what kinds of chemical substances are in your art ma

terials?" Fifteen (46.9%) indicated they did know, whereas 

16 (50.0%) indicated they did not know. One artist left the 

question blank. 
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Table 8. Number and Percent of Recognition of Art Materials 
by Female Artists. 

n = 32 

Art Materials 
& Substances Frequency 

' Relative 
Frequency 

Benzene 14 43.8 

Butylcellosolve 2 6.3 

Cadmium 20 62.5 

Copper 17 53.1 

Lead 20 62.5 

Toluene 5 5.6 

Xylene 7 21.9 

2-ethoxythenol 3 9.4 

Given the high educational level of this artist 

population, it would appear that this aspect of their edu

cation is lacking as 16 (50%) did not know the kinds of 

chemical substances in their art medium. 

Knowledge of Chemical Substances' Impact 
on Ability To Get Pregnant 

Twenty five female artists (78.1%) responded that 

they did not know if the chemical substances they worked 

with could impact their ability to get pregnant. Only six 

(18.8%) responded that they did know that the chemicals 

could impact their ability to get pregnant. 
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Of the six who answered that the substance could im

pact their ability to get pregnant, four elaborated on how 

this occurs. One respondent answered, "Many are toxic," an

other stated "Feeling woozy after breathing turpentine 

doesn't lead to high sexual desires." The third commented 

that "Long exposure to video screens or scopes can be a low 

level exposure to radiation which can affect reproductive 

organs." The fourth artist commented that her art medium 

did not affect her ability to get pregnant as she worked 

with wood and stone. One artist who checked "no," that she 

did not know if the chemical substances impacted her ability 

to get pregnant, chose to elaborate her answer with "I left 

all art material alone when I was pregnant." 

Sources of Information on Chemical Substances 
Which Could Impact Ability To Get Pregnant 

Table 9 shows the sources of information of chemical 

substances which could impact the ability to get pregnant. 

Six artists out of 32 respondents indicated they had infor

mation concerning chemicals which could affect one's ability 

to get pregnant. This represents only 15.6 percent of the 

total population of 32 artists. The most common source 

listed was art journals, with frequency of five responses. 

Conferences and friends were the next most frequently recur

ring responses with three each, representing 9.4 percent of 

the total population each. No artist indicated a health 

care provider, nurse or physician, as a source of 
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Table 9. Source of Information on Chemical 
Substances Which Could Impact Ability 
To Get Pregnant. 

n=6 

Information 
Sources Frequency 

Relative 
Frequency 

Art journal 5 15.6 

Art newsletter 1 3.1 

Conference 3 9.4 

Television 1 3.1 

Fr iends 3 9.4 

Library 2 6.3 

Medical journal 1 3.1 

Newspaper 2 6.3 

Nurse 0 0.0 

Physician 0 0.0 

Educat ional 
program 2 6.3 

Radio 1 3.1 

information. Given that 93.8 percent of the artists had a 

minimum of a college education, it would appear that the 

educational system did not provide artists with this infor

mation or how to get access to it. 

As only six of the 32'artists had the knowledge of 

chemicals which could possibly impact their ability to get 

pregnant and the resources to gain access to it, one might 
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speculate on the reasons for this occurrence. It could be 

that artists do not actively pursue information concerning 

toxic art material hazards. Such information might not be 

included in their educational preparation. 

Exposure Time to Art Materials 

Eight (25%) of the artists felt that the amount of 

time they are exposed to art material is a problem for them. 

Twenty three (71%) did not feel that it was a problem. One 

respondent did not answer. 

Of the eight artists who feel that their art is a 

problem for them, six commented on the reasons why. Answers 

included "Powdered pigments coupled with sanding create 

breathing difficulties," "High levels of dust are not good 

for the respiratory system," "Long hours, eye and back 

strain," "Progressive exposure to fumes not good," "Recently 

I became nauseated with a severe headache for several days 

after working for a prolonged period," "Dust—I noticed I'm 

coughing in the morning." 

Twenty three marked "no", they didn't feel it would 

be a problem. Of these, 14 commented on their reasons. 

Eleven stated that given the amount of exposure time and use 

of safety precautions, there was not a problem. Two artists 

responded that the specific choice of art medium reduced the 

threat of a problem. One of them stated, "I am only working 

with oil pastels and graphite; one reason is specifically 
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because they are a clean medium." Another stated, "I've 

looked into it and have switched products." 

Additionally, two artists commented that even though 

it was not a problem now, it is of concern to them. State

ments indicating this were ". . .not a problem at the moment 

though long range effects may be possible," and "I don't 

work with the chemicals that much. However, I do worry 

about some of them." 

The data reveal that although statistically exposure 

time is not a problem for the artists, however, the artists 

demonstrate a sensitivity and a concern for this exposure. 

Choice of Art Medium by Female Artists 

Of the 31 respondents to the question, "Is your ex

posure to hazardous art material a choice for you in your 

art medium?" 11 (34.4%) responded positively and 20 (62.5%) 

responded negatively. Two of the 11 artists whose choice of 

art medium was influenced by exposure to hazardous material 

wrote explanatory notes. "I prefer black and white to color 

partially because of the difference in toxicity," and "My 

choice of dyes is influenced." 

Nutrition Contributing to Art Hazards 

In response to the question, "Do you feel that poor 

nutrition contributes to the art hazards to which artists 
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are exposed?" only 26 artists answered the question. Four 

were left blank and two wrote in "not sure." 

Of the 14 (43.8%) "no" responses, four artists 

elaborated on the answers. Responses included "I don't know 

any artist that supports himself on art alone," "When I've 

been poorest I've received food stamps," "Even though their 

income is lower, I would say that most artists eat ade

quately. They just don't have money to spend on other 

things." One response in particular was interesting: "I 

believe that many artists are fairly well educated and take 

care of their nutrition needs better than would the average 

person. But I am also aware that chemicals would replace 

iron in the bloodstream and that anemic persons would be 

more susceptible to complications caused by malnutrition." 

Of the 12 (43.7%) "yes" responses, nine artists ex

plained their answers. The most frequently cited reason was 

that poor nutrition "lowered resistance and makes the artist 

more susceptible to disease." Again, the artists commented 

on insufficient funds: "Difficult to buy nutritious foods 

on a limited income." 

Safety Precautions Utilized 

Table 10 shows the types of safety precautions used 

by the artists. Responses were coded by the investigator 

based on answers written by the artist. Ventilation alone 
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was listed by 13 artists (40.6%). Mask and ventilation was 

the next most frequent answer with 5 (15.6%) responding. 

Table 10. Number and Percent of Safety Precautions Used by 
Female Artists. 

n=32 

Relative 
Precautions Frequency Frequency 

Ventilation 13 40.6 

Mask & Ventilation 5 15.6 

None 3 9.4 

No response 3 9.4 

Mask alone 2 6.3 

Mask & Gloves 2 6.3 

Gloves 1 3.0 

Miscellaneous 3 9.4 

Of those who specified ventilation, most indicated 

use of "open windows and doors" and "spraying outside." 

"Sophisticated ventilation" was mentioned once, but not the 

type of ventilation. Under the "miscellaneous" category, 

"coveralls," "well maintained, splinterless floors," 

"light," "eyeglasses," and "tongs" were listed. 

It appeared that the type of safety precautions 

utilized were specific for the type of art medium in which 

the artist worked. For example, one photographer used tongs 
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when working with chemicals as well as ventilation, leaving 

doors and windows open. 

However, three of the artists wrote in "none" and 

three left the question blank. One would have to question 

why these six artists (18.8%) did not use and/or list any 

safety precautions. 

Reproductive Histories of Female Artists 

The third section of the data describes the re

productive histories of this female artist population. 

Age of Menarche of Female Artists 

Table 11 shows the age that menstruation began for 

the 32 artists. The range was 9-15 years of age. The mean 

was 12.31 years, mode 11.0 years, and median 12.25 years. 

Standard deviation was 1.4 years. This range is comparable 

to that found in the general population (Friederich 1975). 

Menstrual Cycle Regularity 

Table 12 displays the menstrual cycle regularity of 

the female artists. Of the 31 artists responding, 16 (50%) 

answered that their menstrual cycle was 27-31 days in 

length. Eleven (34%) indicated cycles of 22-26 days of 

length. As 50% stated their cycles were 27-31 days, this is 

comparable to the general population whose average cycle is 

29.5 _+ 2 days (Schnatz 1975). 
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Table 11. Number and Percent of Age of Menarche of Female 
Artists. 

n=32 

Age Relative 
in years Frequency Frequency 

9 1 3.1 

10 1 3.1 

11 8 25.0 

12 8 to
 

m
 .
 

o
 

13 7 21. 9 

14 5 15. 6 

15 2 6.3 

Total 32 100.0 

mean = 12.31 
S.D. = 7.4 

Pregnancy History 

Eighteen (56.2%) of the artists had never been preg

nant. Fourteen (43.8%) artists responded that they had been 

pregnant. No one was pregnant at the time of the study. 

Of the 10 women who had live births, the number of 

live births ranges from one to six births for a total of 22 

live births. The mean was 2.2 births. Birth weights ranged 

from 5.3 to 9.10 pounds, which compares favorably to the 

general population. Two birth weights were missing. Four 

births were reported to be greater than two weeks late and 
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four births were reported to be greater than two weeks 

early. 

Table 12. Number and Percent of Menstrual Cycle Regularity 
of Female Artists. 

n=32 

Days Frequency 
Relative 
Frequency 

0-21 0 0 

22-26 11 34.4 

27-31 16 50.0 

32-35 1 3.1 

36 1 3.1 

Irregular 2 6.3 

No response 1 3.1 

Total 32 100.0 

Five of the 14 (35%) women experienced a spontaneous 

miscarriage, all of which occurred within the first two 

months of gestation. This compares to Carr's (1977) esti

mate that as many as 60 percent of all conceptions end in 

spontaneous abortion. There were a total of nine spontane

ous miscarriages. One woman experienced four spontaneous 

miscarriages, which she attributed to an ABO blood 



Table 13. Pregnancy Outcomes of Fourteen Female Artists. n=14 

Artist Number of Live Spontaneous Therapeutic 
Pregnancies Birth Miscarriage Abortion Stillborn 

1 1 1 

2 1 1 

3 1 1 

4 2 2 

5 2 1 1 

6 2 2 

7 3 1 2 

8 3 2 1 

9 4 2 1 1 

10 4 1 1 2 

11 5 1 4 

12 5 3 2 

13 6 6 

14 7 2 4 

cn 

Total 46 22 9 14 1 W  
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incompatibility. One woman had two spontaneous miscarriages 

and the other three women had one spontaneous miscarriage 

each. 

Nine women (64.6%) elected to have a therapeutic 

abortion. One woman indicated she had terminated four preg

nancies. Two women responded that they had terminated two 

pregnancies each. The remaining six women indicated that 

they had terminated one pregnancy each. Reasons cited for 

having a therapeutic abortion were as follows: "unplanned," 

"high fever first month of pregnancy," "choice," "unable to 

care for child," "rubella," "economics and less than one 

year after birth of child," "no kids," and "had all the 

children I wanted." These are not uncommon reasons for ter

minating pregnancies. One woman had a stillborn child due 

to an ABO blood factor incompatibility. 

Birth deformities, mental retardation 
or illness 

Only two of the 14 artists representing 22 live 

births indicated that their children were born with birth 

deformities, mental retardation or illness. One child had 

hyaline membrane disease and one child had minimal brain 

dysfunction. The child with minimal brain dysfunction had a 

hiatal hernia discovered later. Neither artist reported 

that anyone else in the family had the same conditions at 

birth or as an infant. 
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Lifestyle Responses of Female Artists 

The last section of the data examines lifestyle fac

tors of smoking, and eating and drinking patterns while ar

tists do their art. These specific factors were looked at, 

as the possibility exists of exposure through contamination 

of food and drink (HcCann 1979). Smoking is known to ad

versely affect reproductive outcomes (Kline 1977). 

Smoking 

Only three (9.3%) of the 32 artists smoked cigar

ettes. This compares with 32 percent of the general female 

population of the United States who smoked in 1976 (Bureau 

of Census 1980). Of the three who do smoke, one smoked a 

half pack a day for 10 years, one smoked two packs a day for 

17 years, and the third smoked a third of a pack a day for 

20 years. Two of the women who smoked indicated that they 

were never pregnant. The woman who smoked 1/3 pack of 

cigarettes a day for 10 years indicated she had been preg

nant five times, having one spontaneous miscarriage and four 

therapeutic abortions. 

Eating and Drinking 

Sixteen (50%) artists indicated that they did eat 

while they did their art. Fifteen (46.9%) indicated that 

they did not eat while doing their art. One artist did not 

respond to the question. Twenty seven (84.4%) artists indi

cated they drank while doing their art. Only 5 (15.6%) 



indicated they did not drink. Eight artists did not specify 

what they drank while doing their art; however, 19 artists 

did, often indicating multiple responses. The most fre

quently mentioned beverages were coffee (13), water (11), 

tea (6), soda (5), and juice (4). Three artists listed al

cohol and only one wrote milk. The combination of eating 

and drinking while doing art leaves open the possibility of 

ingestion of art materials (McCann 1983). 

Statistics 

Pearson product-moment coefficients were used to 

determine if significant relationships existed at the .05 

level. No significant relationship was found between know

ledge of chemical substances in art materials worked with 

and number of years experience as artists. Knowledge of 

chemical substances in art material which can affect ability 

to become pregnant and number of years experience as an 

artist also had no significant relationship. The knowledge 

of chemical substances worked with and whether the artist 

considered exposure time to art materials a problem did not 

demonstrate a significant relationship, nor did the know

ledge of chemical substances in art materials and the educa

tional level. No significant relationship was found between 

use of safety precautions and whether the artist considered 

exposure time to art materials a problem. Finally, the 
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knowledge of chemical substances in art material and use of 

safety precautions did not show a significant relationship. 

A negative correlation of -.42 existed indicating a 

weak inverse relationship (p=.03) between the number of 

hours per week worked as artists and whether the artists 

considered the exposure time to art materials a problem. It 

is not known what variable impacts the other. 

A negative correlation of -.35 existed indicating an 

inverse relationship (p=.052) between knowledge of chemical 

substances in art materials which can affect ability to get 

pregnant and educational level. It is not known what 

variable impacts the other. However the data suggests that 

given the high educational level of this artist population, 

there is a weak inverse relationship with the low level of 

knowledge of chemical substances which could affect the 

ability to get pregnant. 

Comments on Overall Chemical Exposure 

Sixteen (50%) of the female artists took time to 

comment on their overall chemical exposure. Artists com

mented on their perceived exposure, safety precautions util

ized and reasons they continue using their art mediums of 

choice. "While in undergraduate school I stopped my in

volvement with etching zinc plates because the stop-out and 

other chemicals even in a well ventilated area caused severe 

sharp pains in my chest to the point where I couldn't sleep 
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at night. In doing installations now I rarely work with ac

tual materials except in prolonged periods such as a week of 

constant work and then nothing for a while—I've had prob

lems breathing because of using spray paint, even outdoors, 

and plaster dust getting into my lungs." 

Commenting on perceptions of exposure, artists 

wrote: "I have asthma so I really watch what chemicals I 

get into," "I used to use acrylics, oils, metals, photo

graphic chemicals and silkscreen chemicals. I worry about 

cuts in fingers when using dyes and pigments," "I feel the 

inhalation of actual powdered pigments from sanding is more 

of a problem than fumes; also I do have skin contact with 

isoplex and acrylic paints. "The only chemicals to which I 

am exposed are sealers (for stone) which I use rarely and 

only outside. I feel that the dangers in my particular area 

are minimal considering media, and precautions taken." "I 

worry about some of the chemicals I am exposed to in my art 

work and in my life in general." The responses of artists 

commenting on safety precautions were: "Am aware need more 

ventilation in darkroom," "P-isky for my health but precau

tions are taken," "I used a treated mop for clay dust." One 

specifically addressed "concerned with pregnancy": 

When I was 19 to 21 years old I made silver 
jewelry. I gave it up when I became pregnant 
because I was afraid of the hazards of chemi
cals and sharp instruments around babies and 
children. I did not think of the substances' 
possible affect on my own ability to get preg
nant. It took me six months to get pregnant 
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but I don't think it had anything to do with 
chemicals because I didn't spend much time on 
jewelry. 

Another artist wrote, 

I think I am exposed to many hazardous chemi
cals but I would rather die than not do my 
art — I think I am a healthy person. I work 
hard to eliminate chemicals from my food and 
home environment. 

Other artists commented on their choice of art me

diums in relation to chemical exposure. 

I am generally aware that there is some hazard 
in working with the materials I use and I try 
to avoid those with the most danger like asbes
tos and lead. From what I have read, copper, 
which I use a lot of, is not a hazard. 

I do not use lead in a glaze for a pot 
because its toxic effects are known. I will 
use radioactive materials, however, in glazes, 
even though their effects on the human system 
are suspect at the present time. In the long 
run I will use materials that won't kill me 
immediately as long as they produce an effect 
that I want. 

And the last artist wrote, 

I am concerned about my exposure to dangerous 
fumes and dust but have continued to work in 
fiberglass resin because of the aesthetic po
tential of the material. Recently I became 
nauseated after a prolonged exposure to wet 
resin. I have not used resin since and am 
thinking of switching to a different medium, 
probably papermaking. 

From the responses, it appears that the artists have 

a rudimentary level of knowledge concerning art hazards. 

Only one artist addressed the pregnancy issue specifically. 

Hazards of the art chemicals were related more to general 

body systems and some artists did express concern for 
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exposure. The quality of the artists' responses indicate a 

personal recognition of exposure to art materials with 

potential deleterious effects and concern for the possible 

effects of this exposure even if the results were not sta

tistically significant. Their recognition of exposure to 

art materials which could be toxic did not deter them from 

their chosen way of life and their creative expression. 



CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS 

This study described the health beliefs of 32 female 

artists concerning reproductive occupational health hazards 

and the reproductive histories of these artists. A ques

tionnaire developed by the investigator was utilized to col

lect the data. The study population consisted of female ar

tists who practiced their art for a period of time greater 

than one year. 

This chapter presents a discussion of the findings. 

The findings are related to the conceptual framework and the 

review of the literature. Implications for health care 

professionals and recommendations for further research are 

suggested. 

Findings Related to the Review of the 
Literature and Conceptual Framework 

Sample Characteristics of Female Artists 

Twenty four (75%) of the 32 female artists were 

between the ages of 18 and 40 years. Thirty (93.8%) of the 

artists had a minimum of a college level education and 17 

(53.2%) of these artists had completed postgraduate work, 

indicating a well educated population. 
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Twenty two (71.0%) artists had an income less than 

$15,000 per year, and the majority of these (12 or 38.7%) 

reported less that $5,000 per year. With a median of 

$15,000 this compares to the average of Arizona artists as 

reported by the Arizona State University College of Business 

survey of artists in Arizona (1981). 

Eighteen (53%) of the female artists had 11 or more 

years of experience. It is possible that artists may have 

included years of education as years of experience. 

These artists answered that they worked a mean num

ber of 23.80 hours per week at art. This is less than the 

34.1 hours reported by McCann (1978) as the average number 

of hours per week of Vermont artists. However, it must be 

stated that six artists did not fill in the number of hours 

per week as an artist, which may have skewed the results. 

Eighteen (53%) of the artists reported they did art in their 

leisure time, the amount of which was not quantifiable. 

Twenty two (68.8%) of the artists were employed in 

an outside job which compares with the 78 percent reported 

by the Arizona State University study of artists. The mean 

number of hours per week spent at this other job was 15.9. 

While employed at the other job, artists were able to list 

seven metals, four vapors and 25 chemicals to which they 

were exposed in outside work. This exposure may compound 

their toxic substance risk. 
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Twenty six (81.3%) of the artists had their studios 

located on the home premises, which can contribute to low 

dose continuous 24-hour exposure to art materials (Rossal 

1983). This number is similar to the number of artists 

(78%) reported by Leggieri (1978) who have studios in their 

homes. Since the artists were not asked their marital 

status, it is not known whether HcCann's (1978) hypothesis 

that more married women would have studios in their homes 

would hold true for this population. 

The reproductive histories of the female artists 

were described. The age of menarche ranged from 9 to 15 

years with a mean of 12.31 years. The menstrual cycle in

terval for 50 percent of this artist population was 27-31 

days. Both these variables compare favorably to the general 

population (Friedrich 1975; Schnatz 1975). 

Eighteen (56%) artists reported they never were 

pregnant. The remaining 14 women (43.8%) had a total of 22 

live births. Two (6.37%) live births the artists reported 

had untoward reproductive outcomes. This compares to the 

reported number of newborns (7%) who have birth defects 

according to the March of Dimes. One artist reported her 

child was premature with hyaline membrane disease and the 

other reported the child had minimal brain dysfunction. No 

one reported similar problems by any family member. 
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Relationship of Findings to 
Conceptual Framework 

The conceptual framework for this study was adapted 

from the Health Belief Model of Becker and Maiman (1975). 

The female artists' perception of exposure to toxic art ma

terials which could impact reproductive function was 

examined. Twenty three (71.9%) of the artists felt that the 

amount of exposure time to art materials was not a problem 

for them and 20 (62.5%) did not make their choice of art 

medium with the toxicity of art material exposure in mind. 

Knowledge of the toxicity of art materials which 

could impact reproductive function was viewed as a modifying 

factor which would possibly impact the perceived threat of 

disease. This in turn would affect the likelihood of pre

ventive health behavior in terms of utilization of safety 

precautions. 

All of the artists were able to list the art ma

terials utilized in their work. However, approximately 50 

percent of the artists did not know what chemicals were in 

the art medium and three fourths of the artists did not know 

that the chemicals could possibly impact reproductive func

tion. The most frequently noted art materials recognized by 

prompting were lead (62.5%), cadmium (62.5%), copper (53.1%) 

and benzene (43.8%). These were substantiated in the 

literature review as being toxic substances in relation to 

the reproductive system (Pries 1981; Stillman 1979). Yet 



77 

the majority of artists, 81.2 percent, commented that they 

utilized safety precautions. It would appear that the ar

tists had a fundamental knowledge of possible hazards asso

ciated with art materials in terms of general body systems, 

but not of reproductive consequences. Furthermore, 

lifestyle habits such as eating and drinking while doing 

their art, with 16 (58%) and 27 (84.4%) of artists respond

ing, respectively, increases the possibility of contamina

tion and ingestion of art substances. It is questionable 

how sophisticated the artists' knowledge level is concerning 

safety precautions in light of this information. Safety 

precautions listed were very simple—"open doors and win

dows," "masks," and "tongs." 

Another modifying factor viewed as affecting per

ceived threat of disease and subsequently affecting preven

tive health action was the sources of information concerning 

reproductive occupational health hazards. Art journals, 

conferences and friends were listed in a limited way. No 

health care providers were"listed as being sources of such 

information. 

One critical question which was not asked was whe

ther it was important for the artist to become pregnant. 

This would impact the perceived seriousness of disease. 

Further clarification and assessment of perceived suscepti

bility and severity of toxic art substance exposure is 

necessary. 



Kegeles (1973) reviewed retrospective studies based 

on the health belief model. Since these studies investi

gated beliefs and behaviors, there is no way of knowing how 

one variable affects another—beliefs cause behavior or be

havior causes beliefs. This study affirms the fact as one 

asks, given a lack of knowledge concerning reproductive 

health hazards and few sources of information—both cues to 

action, what causes the behavior of utilization of safety 

precautions? Further exploration of barriers and benefits 

to health generating behavior such as the use of safety 

precautions is warranted. 

Implications for Health Professionals 

Given the educational level of this sample popula

tion, 93.8 percent having a minimum of a college education, 

one could surmise that the toxicity of art materials is not 

a part of their curriculum. It is necessary for health care 

professionals to impart this knowledge, provided they have 

the information as to risks involved in working with toxic 

art materials. Additionally, toxicologists and other health 

care professionals should work with art educators in their 

curriculum design to ensure that hazards in art materials 

are discussed, and safety precautions implemented. 

Occupational hazards of all types of chemical ex

posure need to be included in curriculums of the health care 

professional given the increasing number of women now in the 



79 

workforce (Stillman 1977). Health care professionals should 

routinely ask one's occupation of patients on all health 

histories, including chemical substance exposure. One sub

ject after completing the questionnaire asked for further 

resources concerning photochemicals to which she was ex

posed. She telephoned the Center for Occupational Hazards 

in New York and was given information concerning the toxic 

materials and their impact on the central nervous system. 

As she had been complaining of such symptoms, it was note

worthy that none of the specialists she had consulted had 

asked her about her occupation. 

Health care providers have a professional responsi

bility to inform and educate the patients in their care. 

However, it is the patients who must decide for themselves 

whether the benefits of their actions outweigh the risks. 

Recommendations for Further Research 

Implications for Future Research Design 

It is evident from this artist population that there 

is a wide variety in art medium expression. Not all artists 

are at risk for exposure to art chemicals. Therefore, it is 

recommended that only those artists whose exposure to art 

chemicals is constant, such as photographers, si 1kscreeners 

and potters, be targeted for future research. Artists who 

work with mediums such as dance and fibers entirely should 
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not be included as their chemical exposure does not appear 

to be significant. 

Consideration should be given to include male ar

tists in future research as the field of male reproductive 

toxicology advances. 

Recommendations for Future Research 

Following is a list of recommendations for further 

research. 

1. Revise the health belief questionnaire to include 

a. artist's own definition of primary occupation. 

b. have artists define chemical components of the 

art medium in which they worked. 

c. include the question, "Do you ever want to be

come pregnant?" 

d. include the question, "Is the artist her own 

source of support?" 

e. develop and test for validity and reliability a 

Knowledge Inventory of Chemicals for Art affect

ing reproductive function. 

f. eliminate the question, "Do you do art in your 

leisure time?" and substitute "How many hours do 

you do art work every week?" 

2. Restrict the sample size to women during their 

reproductive years. 



Restrict the sample to those artists who have a 

known toxic chemical exposure such as silk-

screeners, photographers and potters. 

Redesign this study to include a larger sample size 

of women during their reproductive years. 

Develop a longitudinal prospective study of both 

male and female artists during their reproductive 

years to examine reproductive outcomes. 
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THE UNIVERSITY OF ARIZONA COLLEGE OF NURSING 

MEMORANDUM 

Eileen Breslin 
3202 N. Country Club, D49 
Tucson, Arizona 85716 

Ada Sue Hinshaw, R.N., Ph.D. 
Director of Research 

Jan R. Atwood, R.N., Ph.D. 
Chairman, Research Committee 

April 19, 1983 

Human Subjects Review: Health Beliefs of Female 
Artists Concerning Reproductive Occupational Health 
Hazards 

Your project has been reviewed and approved as 
exempt from University review by the College of 
Nursing Ethical Review Subcommittee of the Research 
Committee, and the Director of Research. A consent 
form with subject signature is not required for pro
jects exempt from full University review. Please 
use only a disclaimer format for subjects to read 
before giving their oral consent to the research. 
The Human Subjects Project Approval Form is filed in 
the office of the Director of Research, if you need 
access to it. 

We wish you a valuable and stimulating experience 
with your research. 



APPENDIX B 

DISCLAIMER 

84 



85 

Health Beliefs of Female Artists Concerning 
Reproductive Occupational Health Hazards 

This research project is about health beliefs of 
selected female artists concerning health hazards which 
impact reproductive function. This questionnaire has been 
developed as part of this research study. 

This is an information-gathering questionnaire. 
There are no right or wrong answers and no value judgements 
are intended concerning any of the responses given. It is 
hoped that information gained can help health professionals 
in the occupational health and maternal-child fields, and 
provide for educational needs of female artists. 

The purpose of this questionnaire is to describe 
the knowledge level of occupational hazards, perception of 
exposure time and methods of prevention to exposure. De
scriptions of reproductive histories will also be obtained. 

If you decide to participate in this study, answer 
as many of the questions as you are able with confidence. 
You are free to withdraw from the study at any time without 
incurring ill will. 

The information collected is confidential. No 
names will be used. For this reason, do not write your 
name on any of the pages. No one will have access to the 
questionnaire except for the investigator. Most of the 
analysis of the data will be done by computer. Data 
gathered will be analyzed as a group, not individually. 

Completion of the questionnaire will indicate your 
consent as a willing participant in the study. Results of 
the study will be available to you upon request. 

You may ask any questions. Thank you for your help 
and time. Please mail questionnaires by May 1, 1983. 

Eileen Breslin, RN 
Graduate Student 
College of Nursing 
University of Arizona 
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Please check the appropriate answer for you for each of the following 
questions. For those questions which ask for an explanation, please 
complete'to the best of your ability. 

Health Beliefs Questionnaire - Part 1 

1. How many years have you been working as an artist? 

less than 1 6 to 10 

1 to 5 11+ 

2. How many hours do you work at art? (answer only one) 

Every day Every week 

3. Are you employed in another job? 

a. yes no 

b. If yes, please specify any metals, chemicals or vapors you work 
with at that job. 

c. How many hours do you work at that job? (answer only one) 

Every day Every week 

4. Is your studio located in your home? yes no 

(a) connected to your home? yes no 

(b) on the premises of your home? yes no 

(c) distant from your home? yes no 

5. Do you do art work in your leisure time? yes ^ no 

If yes, how many hours per week? 

6. What kinds of art materials do you work with? 

7. Do the art materials you work with have warning labels? 

yes no 

8. Literature suggests that these materials are in art materials. 
Please check the materials you recognize. 

benzene lead 

butylcellosolve toluene 

cadmium xylene 

copper 2-ethoxyethanol 
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Part I Questionnaire page 2 

9. Do you know what kinds of chemical substances are in the art ma
terials you work with? 

yes no 

10. Do you know if these substances impact your ability to get pregnant? 

yes no 

If yes, how do they impact your ability to get pregnant? 

Where did you get that information? 
applicable. 

art journal 
art newsletter 
conference 
television 
friends 
library 
medical journal 

11. Do you feel that the amount of time 
is a problem for you? 

yes 

Why or why not? 

12. Is your exposure to hazardous art materials a consideration in your 
choice of art medium? 

yes no 

13. Literature suggests the average annual income of artists is below 
poverty guidelines. This suggests a limited nutritional intake. 
Do you feel that poor nutrition contributes to the arts hacards 
to which artists are exposed? 

yes no 

Please explain. 

Check as many as are 

newspaper 
nurse 
physician 
educational program 
radio 
other 

you are exposed to art materials 

14. What, if any, safety precautions do you use in your studio? 
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Reproductive History - Part II 

Menstrual History 

1. Age menstruation began. 

2. Prior to any birth control use, how often did your periods occur? 

less than 21 days 32-36 days 
22-26 days 
27-31 days 

more than 36 days 
irregular; no cyclic pattern 

Pregnancy History 

1. 

2 .  
3. 

4. 

Have you ever been pregnant? 
If yes, how many times7 

Are you currently pregnant? 

Have you ever had a miscarriage? 
If yes, how far along were you? 

Have you ever had an abortion? 
If yes, please state the reason. 

yes 

yes 

yes 

yes 

no 

no 

no 

no 

5. Have you ever had a stillbirth7 
If yes, how far along were you? 
Did you know the reason for it? 
If yes, please state the reason 

yes 

yes 

no 

no 

6. Have you ever had a live birth? 
How many? ^ 

For each live birth, was your baby: 

(check appro- > 2 wk early >2 wk late 
priate re-
sponse; write 1 
in birth 
weight) 2 

yes no 

on time birth weight 

7. Were any of your children born with birth deformities, mental re-
tardation or illness? 

_ yes n 
If yes, what type of deformity, retardation or illness? (Please 
list all if more than one? 

no 

8. Were any other birth deformities or illnesses found later? 

yes no 

9. Did anyone else in the family have the same condition at birth or 
as an infant? yeS no 
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Demographic and Lifestyle - Part III 

1. Age 18-24 
25-30 
31-34 
35-40 
41-44 

2. Education: Please circle highest grade completed. 

[1 2 3 4 5 6 7 8] [9 10 11 12] 

Grade school High school 

[1 2 3 4] [1 2 3 4] 

College Postgraduate 

3. Income level: Less than $5000/year 
$5000-$10,000/year I 
$10,000-$15,000/year 
$15,000-$20,000/year " 
$20,000-$25,000/year 
Over $25,000/year _ 

4. Do you smoke cigarettes while you do your art? 

yes no 

If yes, how many years have you smoked? 

How many packs per day do you smoke? 

5. Do you eat while you do your art? yes no 

6. What do you drink while you do your art? yes no 

7. Do you wish to make any coimnents on your overall chemical 
exposure? 

yes no 

Please comment; 
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HEALTH SCIENCES CENTER 
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ARIZONA CENTER FOR OCCUPATIONAL SAFETY AND HEALTH (ACOSH) 

April 21, 1983 

Ms. Eileen Breslin 
3202 N. Country Club 
Tucson, Arizona 85716 

Dear Ms. Breslin: 

As requested in your recent letter, you have my permission 
to use the questionnaire from the Tritium Study of 1980 
for your thesis. The forms are enclosed. 

An Educational Resource Center Serving the Southwest (602; 626-6835 

Mary Hotvedt, Ph.D 
Encs. 
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APPENDIX E 

ART MATERIALS 

1. Acetic acid 23. Cornhusks 

2. Acetone 24. Cotton 

3. Acrylic 25. Dance 

4. Acrylic ink 26. Desert weeds 

5. Acrylic paint 27. Dyes 

6. Alcohol 28. Earth 

7. Aluminum bronzing powder 29. Electrical appliances 

8. Ammonium dichromate 30. Electronic cameras 

9. Asphaltum 31. Fabr ic 

10. Barium metal carbonates 32. Ferric ammonium 
ci trate 

11. Beads 
33. Fiberglass 

12. Black & white photo
graphic chemicals 34. Fibers 

13. Brass 35. Fixatives 

14. Bronze 36. General dust 

15. Celdspar 7 37. Gesso 

16. Chalk 38. Gold 

17. Charcoal 39. Graphite 

18. Clay 40. Ink 

19. Clear lacquer 41. Kerosene 

20. Colored pencils 42. Krylon 

21. Colors 43. Lacquer film 

22. Copper 44. Latex paint 
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45. Leather craft 70. Potassium ferracyanide 
mater ial 

71. Pulp 
46. Lights 

72. Raffia 
47. Metal 

73. Recorders 
48. Mind 

74. Resins 
49. Movement 

75. Rhoplex 
50. My body 

76. Sand 
51. Needles 

77. Selenium 
52. Nitric acid 

78. Silica 
53. Odd objects 

79. Silicon sprays 
54. Oil based ink 

80. Silver 
55. Oil colors 

81. Sodium thiosulphate 
56. Oil paints 

82. Solvents 
57. Oil pastels 

83. Solvents 
58. Oxide glazes 

84 . Spray paint 
59. Oxide metals {such as 

zinc, copper, cobalt) 85. Stain 

60. Pa ints 86. Stabilized adobe 

61. Paper 87. Steel aluminum 

62. Pastels 88. Stone 

63. Pencil 89. Textiles 

64. Pewter 90. Threads 

65. Pigments 91. Turpentine 

66. Plaster 92. Varnish 

67. Plex iglass 93. Videotape Plex iglass 
96. Water-

68. Polymer medium 94. Wood color 

69. Porcelain clay 95. Wool 97. Xylene 
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