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While there is growing public concern over the safety 

of the food supply, few studies have contrasted varying 

perceptions of pesticide risk.  This study assessed and 

contrasted perceptions of three groups of Oregon State 

University Extension Service clientele (home food 

preservers, Master Gardener volunteers, commercial growers) 

and factors influencing these perceptions.  The impact of 

the pesticide risk perceptions on purchasing decisions and 

pesticide application practices was assessed. 

Two questionnaires were developed:  one for home food 

preservers/Master Gardener volunteers and one for commercial 

growers.  One hundred twenty-seven questionnaires were 

completed by a convenience sample of home food preservers 

(85% adjusted return rate) and 155 questionnaires were 

completed by randomly selected Oregon State University 

Master Gardener volunteers (81% adjusted return rate).  A 

shortened version of the questionnaire was completed by 124 

participants at the annual meeting of Willamette Valley 

Processed Vegetable Growers.  Home preservers were 84% 

female (mean age=49 ± 14 years), volunteers were 50% 

female/50% male (mean age=56 ±14 years), and commercial 

growers were 95% male (mean age=42 ± 11 years). 

Three different measures of pesticide risk perceptions 

were used to test six hypotheses:  Respondents rated 1) 

"eating foods produced using pesticides" as high, low, or no 



risk, and agreed/disagreed (on Likert scales) whether 2) 

"chemical residues remaining on produce are a major health 

concern," and 3) "children are at a greater risk for illness 

from pesticides than adults."  Produce selection decisions, 

pesticide application practices, life stages, gender, media 

awareness, and knowledge of agricultural production 

techniques and practices were also assessed to determine 

their relationship with risk perceptions. 

Perceptions of risk varied among the three groups. 

Fifty-five percent of preservers rated "eating foods 

produced using pesticides" as a "high" risk compared to 34% 

of volunteers and 2% of growers.  Thirty-four percent of 

preservers strongly agreed that "chemical residues remaining 

on produce are a major health concern" compared to 25% of 

volunteers and 7% of growers.  Forty-six percent of 

preservers strongly agreed that "children are at a greater 

risk of illness from pesticides than adults" compared to 42% 

of volunteers.  Fifty-two percent of growers strongly/ 

somewhat agreed that children are at no greater risk. 

Gender was significantly associated with respondents' 

perceptions.  Eighty-nine percent of preservers rating the 

risk of "eating food produced using pesticides" as "high" 

were female as were 65% of volunteers.  Female volunteers 

moderately agreed that "chemical residues remaining on 

produce are a major health concern" compared to males who 

tended to neither agree nor disagree. 

The presence of children living in the home was 

significantly related to the volunteers' perceptions that 

chemicals are a major health concern and that children are 

at greater risk.  Preservers and growers' results indicated 

there were no significant differences. 

Awareness of pesticide reports in the media was 

measured by recall of four media events.  Media awareness 

was significantly associated with preservers' perceptions 

that eating foods produced with pesticides was "high" risk 

and that children are at a greater risk for illness because 



of pesticide residues.  There was no media association for 

either volunteers or growers. 

Influence of risk perceptions on produce purchase 

decisions was measured with a series of questions about 

past, present, and future purchases.  Results indicated that 

volunteers' pesticide risk perceptions were significantly 

related to more produce selection decisions than were home 

food preservers.  The risk perception measure that "chemical 

residues remaining on produce are a major health concern" 

was most significantly associated with purchase decisions 

for both preservers and volunteers.   For preservers and 

volunteers there were significant relationships between all 

three measures of pesticide risk perceptions and three of 

the twelve purchase decisions tested.  Those who perceived 

a higher risk were 1) more willing to pay a higher price for 

certified residue free produce, 2) more concerned about 

pesticide residues when buying imported produce, and 3) 

intended to purchase produce grown without synthetic 

pesticides even if it costs more. 

Knowledge of agricultural practices was measured by a 

set of five questions.  Mean scores ranged from 0.9 ±0.9 for 

preservers to 1.6 ±1.0 for volunteers out of a possible 5.0. 

Volunteers' with higher scores were significantly more 

likely to agree that chemicals are a major health concern 

and that children are at a greater risk of illness from 

pesticide residues.  No significant associations were seen 

for preservers. 

Pesticide application practices were significantly 

related to pesticide risk perceptions.  Preservers and 

volunteers who generally perceived the risks as "high" 

reported not using pesticides.  Preservers reporting changes 

in application practices moderately agreed chemical residues 

are a major health concern while volunteers' reporting 

changes in application practices strongly agreed that 

children are at higher risk than adults.  Growers tended to 

disagree that pesticides are a major health concern and they 



were less concerned that children are at a greater risk from 

pesticides. 

The study concluded that the home food preservers and 

Master Gardener volunteers perceived the risks associated 

with pesticides and produce as much higher than commercial 

vegetable growers.  This difference in perceptions is 

reflected in some of their produce selection decisions and 

pesticide application practices.  Children living at home, 

gender, media awareness, and knowledge of agricultural 

practices were associated with the pesticide risk 

perceptions of these Extension clientele. 

Results suggest that educational programming to 

increase knowledge about pesticide usage in agricultural 

production is warranted.  There is also a need to foster 

better communications among groups with differing points of 

views about pesticide residue risks. 
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PESTICIDES AND PRODUCE: 

Risk Perceptions of Extension Clientele 

INTRODUCTION 

Current scientific evidence suggests our food supply is 

the safest in the world.  However, there is growing public 

concern about potential risks, especially for our children 

(1) .  These concerns peaked after the highly publicized 

incidents of pesticide residues (Alar) on apples followed by 

the deliberate tampering of Chilean grapes with cyanide in 

1989. 

The public perceptions of pesticide risks differ 

significantly from those of professionals who consider 

microbial hazards to be the major concern.  Women may be 

more concerned about pesticides than men (2).  Although 

perceptions of commercial vegetable growers may differ from 

those of home gardeners and consumers, there are no 

comparative data. 

In a 1992 survey by the Center for Produce Quality, 

respondents agreed that the potential health benefits of 

eating fresh produce outweighed the potential risk of 

pesticide residue.  Yet some consumers are still undecided 

about this issue (3).  For those consumers who have not 

drawn final conclusions, there is a teachable moment. 

Baseline data on pesticide risk perceptions is needed to 

develop appropriate risk communication strategies for Oregon 

State University Extension clientele (preserver, volunteer, 

grower).  This will foster communication among groups with 

differing points of view. 

The purpose of this research was to assess and contrast 

home food preservers'. Master volunteers', and commercial 

growers' perceptions of risks associated with pesticide 

residues on produce. The factors influencing these 

perceptions, and the impact of the risk perceptions upon 



purchasing decisions and pesticide application practices of 

these three groups were assessed to test six research 

hypotheses. 

Using the baseline data on the pesticide risk 

perceptions obtained from this research, a bulletin will be 

developed for OSU Extension clientele.  Appropriate risk 

conununication strategies will be developed to foster better 

communication among groups with differing points of view. 



REVIEW OF LITERATURE 

Although our food supply may be the safest in the world, 

there are several potential food safety risks: natural 

toxins, microorganisms, tampering, and pesticide residues 

(4) .  Much of the attention associated with the food supply 

has focused on chemical residues in food.  The presence of 

minute residues of pesticides has caused public concern, 

raising doubts about the safety of our present day food 

system (3).  Conflicting information has confused and 

frustrated consumers (5) so that many consumers perceive 

they face greater risks today than in the past and that 

future risks will be even greater (6). 

Risk Perceptions 

Studying risk perception provides a basis for 

understanding responses to hazards and improving the 

communication of risk information among the public, 

scientists, and decision-makers (6).  Risk is "the chance of 

injury, damage, or loss; dangerous chance; hazard" according 

to Webster (7).  Risk assessment is an analytical tool, 

taking into consideration all known information about the 

hazardous properties of a material and then formulating 

answers to questions about risk (8).  Consumers make 

decisions based on the comparison of the risks and the 

benefits but not all risk benefits are easily assessed (3). 

Hazard identification is the first step in the process of 

compiling information about the hazardous condition (8). 

The majority of the public relies on intuitive risk 

judgements called risk perception to evaluate hazards (6). 

Studies of risk perception have examined the judgements 

people make when they are asked to characterize and evaluate 

hazardous activities. Research has shown risks are 

misjudged, (i.e., either overestimated or underestimated) 

because of difficulty in understanding the probability 



processes, biased media coverage, misleading personal 

experiences, and anxieties caused by life's gambles (6). 

Researchers have developed techniques to assess the 

complex and subtle opinions that people have regarding risk. 

Using a psychometric paradigm, quantitative representation 

or "cognitive maps" have been produced of risk attitudes and 

perceptions (6).  These maps show how people make judgements 

about the current and desired riskiness of hazards and the 

desired regulation of each hazard.  These judgements form 

the basis of risk perceptions and attitude.  While studies 

have shown perceived risk is quantifiable and predictable 

they have also shown risk means different things to 

different people. 

Slovic's (6) research concluded that while experts judge 

risk on the basis of objective, quantifiable estimates of 

annual fatalities, the public judges risks on the basis of 

qualitative hazard characteristics which include the 

catastrophic potential and threats to future generations. 

Interestingly, people are more willing to tolerate higher 

risks from activities seen as highly beneficial. 

Risk experts focus on "hazard," the combination of how 

bad a risk is and how likely it is to happen (objective 

risk) (9).  In contrast "perceived risk" refers to non- 

expert perceptions of objective risk embellished by other 

considerations. Therefore, instead of focusing on the 

hazard, the public is more likely to focus on a dimension of 

"outrage," a combination of more than 20 factors (such as 

fairness, degree of personal control, and voluntariness) by 

which decisions are made (9). 

Risk means "outrage" to the public or how likely 

something is to kill you (10). "Hazard" to the experts is 

magnitude, how bad it is when it happens times the 

probability or how often it will happen.  Sandman's hazard/ 

outrage model explains why the public gets upset about some 

risks professionals consider to be small but not upset about 

others.  When risks are voluntary and under the risk-taker's 



control, they are perceived as fair risks.  However, 

involuntary risks imposed on consumers without their 

knowledge or consent often evoke outrage as much as three 

orders of magnitude less acceptable than when it's voluntary 

(10). 

Perceptions of Food Safety Risks 

Zero risk or absolute safety in food is an 

understandable goal, but it is unattainable (3).  An 

important distinction must be made between toxicity of a 

substance and the hazard from a substance.  All substances 

can be toxic at some dose but not all substances are 

hazardous at the levels used in food. 

The public perceptions of pesticide risks differ 

significantly from those of professionals who consider 

microbial hazards to be the major concern (2).  Consumers 

perceive the most hazardous risks to be pesticide residues, 

followed by tampering, microorganisms, and then natural 

toxins.  In reality the greatest health hazards are natural 

toxins, then microorganisms, tampering and finally pesticide 

residues (4). Consumers are reportedly more concerned than 

ever about the relationship between food and health (11). 

Understanding consumers' risk perceptions and attitudes is 

of intense concern in today's climate of food safety issues. 

Rather than being scientific disputes involving important 

scientific questions, food safety controversies have become 

debates over public policy choices . The complexity of our 

present day food system has led many consumers to question 

and doubt various practices (12).  The public increasingly 

demands a risk free society, at any cost (13). 

The consumer's "crisis of confidence" in the safety of 

the food supply involves more than the possible health 

hazards of bacteria, pesticide residues, chemical additives, 

and food tampering.  Consumers are concerned with the 

credibility of U.S. government (its role in regulation and 



testing pesticides, food additives), as well as the food 

industry (processors, growers, chemical manufacturer) (14). 

Consumer confidence in the safety of the food supply is 

measured annually by the Food Marketing Institute's (FMI) 

consumer survey, Trends-Consumer Attitudes and the 

Supermarket (15).  The 1992 survey found that 91% of 

shoppers considered safety an important consideration 

compared to 75% in 1991.  Only 72% were completely or mostly 

confident that the food in supermarkets is safe, down from 

82% in 1991.  Of the 1000 respondents, 36% considered 

spoilage the greatest threat, followed by 

pesticide/insecticide/herbicide residues (18%), 

spoilage/germs (15%), and improper packaging/canning (10%). 

The responses indicated a greater public awareness of food 

microbial concerns than previous surveys, possibly due to 

the greater media attention of emerging bacterial problems 

(Salmonella enteritidis. Listeria monocYtoqenes, and 

Campylobacter jeiuni)(14). 

When shoppers were asked to rank various food safety 

issues that may or may not pose health hazards, 76% rated 

residues and pesticides as a serious health hazard as 

compared to the 18% who volunteered that pesticides were a 

serious food safety issue (14).  Consumers are showing more 

concerns about food safety issues for the third consecutive 

year according to Fresh Trends, an annual fresh produce 

survey (16).  The new issue of Salmonella bacteria on fresh 

produce topped the list of increased concerns with 58% 

indicating they were more concerned than in 1991.  The 

presence of preservative and chemical additives in foods 

remained a top concern among U.S. residents.  Forty-six 

percent were more concerned about the issue now than twelve 

months before (16).  Regarding residues, such as pesticides 

on food, 46% were more concerned than 1991, 4% less 

concerned and 11% were the same.  Other issues of concern 

were food tampering and the use of waxes or coatings on 

fresh produce, both down from 1991 (16). 



The Center for Produce Quality's (CPQ) Fading Scares- 

Future Concerns;  Trends In Consumer Attitudes Towards Food 

Safety report on trends in consumer attitudes towards food 

safety showed an increase from 82% to 86% in the overall 

confidence in the safety of fruits and vegetables for 1992 

(17).  Additionally, more Americans reported eating more 

fruits and vegetables than in 1991.  Despite these findings 

of increased confidence and consumption, the CPQ report 

showed higher consumer concern about pesticide residues 

(61%) than during the peak of the Alar crisis (55%) in March 

of 1989 (17). 

Understanding consumer perceptions of risks associated 

with the use of pesticides is very important to the food 

industry, which is aware that safety is a matter of 

perception when it comes to the average consumer (18). 

According to Covello (19), understanding the health and 

safety risks associated with agricultural chemicals is 

difficult for the average consumer, requiring a higher than 

average education level to comprehend. 

Consumer perceptions about only one pesticide residue, 

no matter how unimportant from a public health perspective, 

have the potential to disrupt trade and diminish consumer 

confidence in the food supply (20).  Whatever the consumer 

believes, whether based on fact or fiction, it is important 

to the food industry (21). 

Pesticide Use on Fruits and Vegetables 

Rachel Carson's Silent Spring awakened the public to the 

use of DDT and other pesticides in the early sixties (22). 

The 1989 incidents with the Alar scare and the adulteration 

of Chilean grapes have not only left the consumer 

questioning pesticides, but wondering about the 

Environmental Protection Agency and the safety of the 

American food supply (23). 



Pesticides, sometimes termed "beneficial poisons," are 

the mainstay of American agriculture (24).  While their use 

is highly regulated to protect the food supply, consumers 

are expressing strong concerns about the safety of 

agricultural chemicals.  One possible explanation is that 

since the turn of the century our society has changed from a 

large, rural environment to a more urban society.  Consumers 

no longer live on or near locations where the nation's food 

supply is produced and are unaware of the current 

sophisticated food processing and delivery system.  This 

system supplies the consumer with a greater variety of food 

at a higher level of safety for the lowest percent of 

disposable income in fifty years (3,25). 

With the greater variety, availability, and 

affordability of fresh produce because of the use of 

agricultural chemicals (25), the easy access to an abundant 

food supply leads the American public to believe that food 

consumption should involve no risks. Unfortunately, the 

American public neither appreciates or understands the 

prudent use of pesticides in modern food production (26). 

Most consumers, having a general fear of chemicals, perceive 

agricultural chemicals as harmful (27).  For example, in a 

North Carolina telephone survey, 75% of respondents thought 

fertilizers and pesticides were harmful to the environment 

(18). 

Historically, control of pests has had a tremendous 

effect on world history.  The inability to control them 

resulted in outbreaks of bubonic plague, malaria, and the 

Irish potato famine (1).  Today, pesticides are still 

important in controlling pests that carry human disease, but 

the majority are used to control pests in our food supply 

system. 

Pesticides are any agents (chemicals) used to destroy 

pests.  These chemicals, usually available in concentrated 

forms, are diluted before application on fields and crops. 

Pesticides include herbicides, fungicides, insecticides, and 



rodenticides. While pesticides are largely used on croplands 

to control weeds, insects, and diseases, they allow for 

increased yields of crops.  Pesticides can also be used in 

storage areas to protect harvested food from insects and 

disease (28). 

Production of fruits and vegetables relies on the use of 

fungicides, the largest class of agricultural pesticide used 

(25).  Use of fungicides reduces the growth of fungi, 

decreasing the fungal toxins that are among the most potent 

carcinogens in the food system (29) .  Without these 

agricultural chemicals, crop yield and quality would 

decrease.  Current estimates indicate one-third of world 

food crops are still destroyed by pests even with the use of 

pesticides (28).  It has been estimated that without 

pesticides the U.S. food production would decrease between 

15 to 80% depending on the crop and the pest causing the 

damage (1) while food prices would increase approximately 

50% (25). 

The pest control practices of fruit and vegetable 

growers have been under fire in the past few years as 

concerns about pesticide residues in food and the possible 

effects on human health increased (30).  The ultimate goal 

of the food industry is to assure the public that minimal 

applications of safe, approved pesticides are applied at the 

growers level. The food processors have a large interest in 

the issue and want to assure the consumer that the 

agricultural chemicals used are non-detectable or present in 

such low levels in the finished products that they present 

negligible health risk (21). 

Pesticide Regulation 

Pesticide regulation is linked to public confidence but 

the majority of the American public is not knowledgeable 

about the use of pesticides in modern food production (26). 

The Delaney Clause, part of the 1958 Food Additives 
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Amendment, addresses pesticide residues left in processed 

foods as food additives. Unlike raw products the benefits of 

the pesticides are not considered when assessing risk in the 

processed foods.  If the chemical is found to induce cancer 

when ingested by laboratory animals, it is deemed unsafe and 

banned even if the risk is trivial.  The law applies to 

processed foods when pesticides are expected to concentrate 

during the processing or if a pesticide has been used after 

the crop has been harvested (31). 

In 1987, concerns over pesticide use were brought into 

the public arena when the National Academy of Sciences (NAS) 

published "Regulating Pesticides in Foods: The Delaney 

Paradox" (32).  This report gave a theoretical assessment of 

health risks to consumers from pesticide residue consumption 

by compounding worst case scenarios of pesticide application 

practices, processing effects and consumption levels.  The 

intent of the report was to develop a system for 

prioritizing the heavy backlog of pesticides awaiting 

recertification but consumers and the media equated the 

theoretical risk factors in the NAS report as actual 

projected cancer rates (32) . 

Negligible (de minimis, the additional risk posed by the 

pesticide being virtually indistinguishable from zero (28)) 

risk rather than a "zero risk" standard is the principle 

used to approve pesticides for registration (31).  To 

improve the safety of the U.S. food supply, the National 

Research Council (NRC) has recommended a uniform "negligible 

risk" standard for setting maximum residue levels for 

pesticides in food.  This standard would limit cancer risk 

to one additional case per million people exposed, thus 

eliminating 98% of dietary oncogenic risk if applied 

uniformly to fresh and processed foods with both old and new 

chemicals.  In contrast, strict implementation of the 

Delaney clause would eliminate only 50% of the oncogenic 

risk (33). 
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Regulation of pesticides began with the Federal 

Insecticide Act of 1910, which was replaced by the Federal 

Insecticide Fungicide and Rodenticide Act (FIFRA) in 1947. 

These were administered by the United States Department of 

Agriculture (USDA).  The FIFRA regulates the registration, 

manufacture, transportation and use of pesticides.  It was 

linked to the Food, Drug and Cosmetic Act (FDCA) in 1954 by 

the Miller Amendment, mandating the establishment of 

tolerances for pesticide residues (34) . 

Pesticide Residue Tolerances 

Tolerances are established by collecting scientific data 

to determine if any risks to human health would result from 

pesticide residues in food.  Economic benefits as well as 

public health benefits are evaluated and weighed against the 

risk.  When the benefits outweigh the risks, the pesticide 

is approved in amounts that will not create unsafe residues. 

When risk outweighs the benefits the pesticide is banned or 

canceled (1). 

In response to increasing public concerns over 

environmental issues, the Environmental Protection Agency 

was created in 1970 and assumed jurisdiction over the FIFRA. 

The Federal Environmental Pesticide Control Act (FEPCA) of 

1972 increased the scope of FIFRA by requiring the EPA to 

regulate the use of pesticides and assess their effects on 

man and his environment (34) . 

The EPA establishes the tolerance limits for pesticide 

residues on raw agricultural commodities and processed foods 

after studying results from rigorous tests using laboratory 

animals. EPA requires that all pesticides be used according 

to label instructions, that applicators be trained and 

licensed, and that compliance of these limits be monitored. 

The Food and Drug Administration (FDA) has jurisdiction to 

enforce the compliance with EPA pesticide tolerance limits 

(34). 
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Environmental groups are sponsoring legislation to amend 

pesticide laws (31) .  As the food processing industry waits, 

hoping for a revision in food laws controlling pesticide 

residues in food (35), the Delaney rule still applies.  The 

Supreme Court has let stand a lower court ruling requiring 

the EPA to strictly follow the Delaney Clause of the Food, 

Drug and Cosmetic Act (3 6) .  The growers' options are in a 

state of flux as the rules are changing (37) and fear loss 

of important pesticides needed to grow their crops and 

supply the consumer with the produce they have become 

accustomed to purchasing (31). 

Residues Remaining 

Most Americans are more concerned about the quality of 

the food than in the quantity.  In the past, few people 

identified risks associated with foods as a concern, but 

increasing health concerns have drawn increasing attention 

to regulation of the chemical residues present in food (1). 

For domestic products, the FDA samples individual lots and 

analyzes them for pesticide residue.  These samples, 

collected as close to the point of production in the food 

chain as possible, are analyzed as the unwashed whole, raw, 

commodity (38). 

FDA enforces tolerances through its regulatory 

monitoring program.  If illegal residues (either above the 

EPA tolerance or not permitted by law for that particular 

food/chemical combination) are found, the FDA can invoke 

sanctions such as seizure or injunction (38). 

The FDA analyzes large samples using either multi- 

residue methods (MRMs) or single residue methods (SRMs) for 

approximately 300 pesticides with tolerances as well as 

others that have no tolerances.  Tolerance levels generally 

range from 0.1 to 50 parts per million (ppm) yet residues 

present at 0.01 ppm and above are usually measurable (38). 
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Fruits and vegetables comprise the largest proportion of 

the commodities analyzed, accounting for 72% of the domestic 

sample in 1991.  Of the 2168 samples of fruit, 49% had no 

detectable residues, 51% had residues within tolerance 

limits and less than 1% had violative (over-tolerances or 

residues for which there is not a tolerance for that 

particular pesticide/commodity combination) residues.  Of 

the 3811 samples of vegetables, 68% had no detectable 

residues, 31% had residues within tolerance limits and less 

than 2% had violative residues (38). 

Annual supermarket checks for pesticide residues are 

conducted by the FDA.  These nationwide market-basket 

surveys, called the Total Diet Study, randomly selected over 

19,000 food samples in 1991.  Less than 1% of the domestic 

produce contained illegal (not toxic) residues.  No residues 

were found on 64% of domestic surveillance samples (38). 

Pesticide residues volatilize or degrade after application 

to reduced concentrations.  The government dictates the 

minimum number of days allowed between application and 

harvest.  Pesticides are further reduced by after-harvest 

washing, trimming non-edible parts, lapse of time after 

application, and washing, trimming, scraping or peeling the 

surface and other home food preparation (28).  Levels of 

pesticide residue data from the market basket studies along 

with food consumption data are used to estimate the dietary 

intake of pesticide residues (38). 

Risks from Residues 

Consumer fears of pesticides continue to increase even 

though many reports have corroborated the safety of the U.S. 

food supply relative to pesticides (39).  Cancer is the 

major health concern regarding pesticide residues in food. 

The current risk for developing cancer from any cause in the 

U.S. is 25%, regardless of the life style, family history, 

or dietary habits (1).  Unfortunately, toxicologists have 



14 

not developed a direct method for measuring actual 

carcinogenic risk from pesticide residues (32) .  Under 

current EPA guidelines, the pesticides permitted on raw 

commodities that had been determined to cause cancer in test 

animals, would increase the lifetime cancer potential in 

humans by 0.0001% (l). 

Risk to Children 

Children may face greater risks because they are exposed 

to greater amounts of residues because they eat more 

relative to their'body weight than do adults (40).  There 

has been concern in the pediatric community for years that 

EPA procedures for future risks are based on adult exposure 

(41).  On an average, children eat more fruit than adults, 

increasing the likelihood of pesticide consumption.  The 

National Resources Defense Council (NRDC) reported that 

toddlers eat six times more fruit than an adult woman or 34% 

of their total diet compared to 20% of the mothers.  NRDC 

pointed out that exposure at an early age may carry a 

disproportionately greater cancer risk than exposure later 

in life.  The children will live longer, increasing the time 

in which cancer can manifest. NRDC suggests that children 

may be more physiologically susceptible to the effect of 

carcinogens and neurotoxins from pesticides because their 

cells are dividing rapidly and their enzyme systems for 

detoxification of chemicals are not fully developed (41). 

The EPA, concerned that infants and children might be 

more sensitive to the toxic effects of pesticide residues in 

their diet than adults, asked the National Academy of 

Sciences (NAS) to study the problem (42).  The study, 

targeting the potential hyper-susceptibility of young 

children to pesticide residues in food, was originally 

scheduled for completion in 1990.  When the report is 

finally released, it will focus public attention on the real 
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or perceived risk to children five years and under (32). 

(Note:  Report was released June 28, 1993). 

Several issues are addressed concerning children, i.e., 

whether children and adults respond differently, whether 

their dose-response curves are different, and whether their 

exposure assessments differ (43).  He suggests there is a 

strong likelihood that risk is not spread evenly over a 

population and that there must be careful consideration of 

whether or not risk has properly been attributed to 

sensitive and highly exposed subpopulations such as 

children.  Farland concluded the risk assessment guidelines 

for children need to be established to address these issues 

(43) .  The actual risk per child or adult exposed to 

chemical substances depends on the interaction of many 

factors and that there are limited data to identify these 

critical factors and assess their importance (44). 

When the FDA looked at foods collected and analyzed from 

1985 through 1991 (including 33 types of infant foods) as 

part of the Total Diet Study monitoring program, they found 

the pesticide residues in the foods typically eaten by 

infants and children well below the EPA tolerances (45). 

Perceptions of Pesticide Residue Risks 

Perceptions of the risks associated with pesticide 

residues differ among experts and the general public.  While 

consumers perceive the risk differently from growers 

perceptions of Extension Service volunteers are not known. 

Consumers/ Perceptions 

Consumers' perceptions vary regarding pesticides. 

Silent Spring by Rachel Carson, first published in 1962, 

brought an awareness to the public that pesticides were 

affecting non-target organisms (46,22).  As the food chain 

effects became public knowledge, the public concern centered 
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on how the contaminant affected human health (47) .  While 

concern appears to center on man-made risks rather than 

natural, the body cannot distinguish between these (48). 

When it comes to food safety it is no wonder that the 

public has concerns about pesticide residues.  Many 

consumers remembered the misuse of Temik (aldicarb) on 

Californian watermelons in 1985 (49).  In 1989, NRDC's 

publication of its two year study on "Intolerable Risk: 

Pesticides In Our Children's Food" was closely followed by 

the Alar incident and the Chilean grape tampering (50). 

Unfortunately, consumers tend to believe the worst about the 

food supply (51).  Public concern over pesticide residues 

reached its peak following the apple/Alar incident in 

February of 1989 when 63% of Americans said they were "very 

concerned" about pesticide residues in the food supply (27). 

Consumer concerns about pesticides have been documented 

in the past. A 1984 survey of 605 Pennsylvania consumers 

(91% of whom were women) showed 71% had "a great deal of 

concern" or "some" concern about the danger of eating fruits 

and vegetables sprayed or dusted with pesticides (as 

compared to 42% in a similar 1965 survey) (52).  Fifty-nine 

percent (73% female) of 315 Atlanta supermarket shoppers 

expressed concern about use of pesticides on fresh produce 

in a 1989 Georgia Experimental Station survey (53).  A 1990 

telephone study by the American Farm Bureau showed consumers 

were more concerned about pesticides (89% of the total) than 

all other food issues (27) . 

In the Northwest, consumers have been surveyed on food 

safety related issues.  Sixty percent of 200 Extension 

Family Living clientele surveyed in Washington state 

indicated "a lot" of concern about use of pesticides as well 

as antibiotics (54).  In a 1990 survey of Washington 

consumers, 58% felt chemical residues on food were a health 

concern to a "great" or "moderate" extent (55).  In Oregon, 

Klamath county survey respondents, who were not completely 
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confident in the safety of the food supply, identified 

pesticide residues as the greatest threat in 1990 (56). 

Influence of Gender 

There is an apparent gender gap in risk perceptions. 

Overall, women reportedly have higher levels of concern 

about food related issues (2).  In 1990, the American Farm 

Bureau study of public attitudes about food safety, 

agricultural chemicals, and on-farm use, showed women had a 

higher level of concern than men about "food issues and 

pesticides."  Sixty percent of the women were "very 

concerned" compared to only 50% of the men (27). 

Understanding consumer perceptions of the risk and 

benefit of pesticides is very important.  The produce 

industry has become increasingly aware that safety is a 

matter of perception when it comes to the average consumer 

(18).  The Center for Produce Quality, a non-profit 

foundation was created by the United Fresh Fruit and 

Vegetable Association and the Produce Marketing Association 

with funding from members companies and allied groups, to 

assure consumers "access to safe, wholesome and nutritious 

fresh fruits and vegetables" (57). 

Two Years After Alar, the Center for Produce Quality 

(CPQ) report, found a clear gender gap.  Women expressed 

greater concern than men about pesticide residues and about 

every aspect of food safety and nutrition on which they were 

questioned (17).  The 1992 CPQ survey found overall consumer 

confidence has increased from 82% in 1991 to 86% in 1992. 

While the increase was statistically marginal for men, it 

was statistically significant for women, making confidence 

higher now than in "pre-Alar" January 1989,  Women are less 

likely than men to say they are "very confident" in produce 

safety (26% of women versus 40% of men). The findings 

produced a profile of the "high outrage" consumer as female, 
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middle-aged (35-54), educated (some college +), and the 

primary household food shopper (17). 

Influence of Life Stages 

The majority of CPQ respondents (79%, up from 72% in 

1991) believed that current regulations for pesticides do 

not sufficiently take into account the risk that pesticides 

may pose to children (17).  Of those with children, 85% were 

concerned that their own children's health may be at risk 

because of pesticide residue on fresh fruits and vegetables. 

In addition, the majority (73%) believed that children are 

at greater risk from pesticide residues than adults and only 

53% believed that current regulations account for the 

children's greater consumption of produce than adults (17). 

Influence of Media 

The media has the power to contribute to public policy 

(58).  Reporters, hoping to be published, crave uncertainty 

and the drama that generally follows.  Pesticide risks are 

highly debatable and surrounded by controversy, making them 

good contenders for coverage. 

In early 1989, when the NRDC issued its report claiming 

Alar a potent carcinogen, it immediately became a hot media 

"topic." Local and national print as well as electronic 

media sensationalized the cancer risk for children, making 

no attempt to validate claims made by the NRDC (39).  Using 

talk shows formats and a national campaign lead by actress 

and mother, Meryl Streep, an impressive anti-Alar campaign 

was waged (41).  Parents were so frightened they were afraid 

to pour the Alar tainted apple juice down the kitchen sink 

(27). 

The well publicized Alar "crisis" led to a drop in 

consumer confidence in food safety (2) and was followed 

quickly by the "Chilean fruit phobia," in which the media 
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drew national attention and created a panic over a "toxic 

bogeyman" (13).  Mass media has the potential to reach large 

audiences but frequently fails to convey the information 

necessary for the consumer to make an informed decision (9). 

Intense media coverage of the Alar situation reportedly had 

a clear and negative impact on consumers' confidence in the 

safety of fruit and vegetables, but consumers regained the 

confidence within two years (17) . 

Food safety continues to be front page news, one of the 

"hottest" policy issues (59) .  The 1989 Alar incident showed 

how quickly the public believed what they heard on 

television (51) and illustrated that pesticide residues and 

children is an explosive public relations issue (32). 

The impact of the media coverage on apples and Alar led 

other agricultural industries to get involved before the 

next potential crisis occurred.  An example is the Food 

Safety Task Force sponsored by the potato growers.  Media 

training sessions were held to teach and prepare growers how 

to answer questions and handle being interviewed by radio 

and television media (51). 

Government has also taken steps to ease the public's 

fears by establishing the National Pesticide 

Telecommunication Network (NPTN).  Sponsored by the EPA and 

the Texas Tech University Health Sciences Center of 

Medicine, this toll free telephone service (1-800-858-PEST) 

provides impartial information about pesticides to anyone in 

the U.S., Puerto Rico, and the Virgin Islands (60). 

Growers' Perceptions 

The Agriculture industry is aware of the "crisis in 

public confidence" when talking about the safety of the food 

supply.  Responsible pesticide use is the industry's goal 

(61), but grower perceptions are not as well documented. 

In a 1989 Successful Farming survey, almost 68% of the 

respondents indicated that they were very concerned about 
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the safety of pesticides and 64% indicated their concern had 

increased in the past year (62). These results indicated 

higher levels of concern than a Gallup poll for Abbott 

Laboratories which showed 57% of corn growers were more 

concerned than three years ago.  Successful Farming's survey 

of commercial growers showed 38% had switched to chemicals 

considered less dangerous (62). 

Safety concerns have led farmers to buying more 

protective clothing and equipment and to change pesticide 

purchasing and application patterns.  Safety concerns have 

also sent farmers in the Corn Belt out on the road, 

presenting slide shows explaining how and why farmers use 

chemicals (63).  In response, some concerned commercial 

growers are adopting Integrated Pest Management (IPM) 

techniques and reducing pesticide use when possible (64). 

Yet, it is important that the grower communicate to the 

public that pesticides remain an important part of effective 

IPM programs. 

Growers are so aware of increasing consumer fears about 

food safety and pesticide use that one complete issue of the 

American Vegetable Growers national publication was devoted 

to 1) reassuring the grower that the production methods are 

safe and based on good science and 2) to guiding the growers 

in sharing the information with the public (65).  While some 

fanners have begun to reduce pesticide use and some are 

trying organic methods, an Organic Gardening poll indicates 

commercial organic growers are increasing in number (66). 

Studies conducted by the USDA from 1982 to 1990 showed a 

22% decrease in commercial pesticide application by growers, 

with fewer pounds of pesticides being used on major crops. 

However, 38% of the public believe that growers are actually 

using more pesticides (27).  In 1990, the agriculture 

industry organized and presented its case for safe food 

through a program called "Food Watch." Representing all 

areas of agriculture, it told the American public the story 

of how food is produced (18). 
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Volunteers/ Perceptions 

Perceptions of commercial vegetable growers may differ 

from those of home gardeners and Master Gardener volunteers, 

but there are no comparative data.  Although there is a lack 

of documentation of Extension Master Gardener volunteers' 

risk perceptions, a recent informal discussion at OSU Master 

Gardeners' Mini College indicated that volunteers are using 

chemicals more efficiently rather than eliminating 

pesticides (67). 

Impact of Perceptions of Risk on Behavior 

The impact of risk perceptions on behavior was 

dramatically felt by apple growers during the Alar event in 

1989.  Such changes in behavior not only impact the grower 

but the consumers as well. 

Produce Selection Decisions 

Incidents that affect attitudes of both men and women 

toward pesticides can affect purchase decisions.  Consumers 

are reportedly more concerned than ever about the 

relationship between food and health.  The National Academy 

of Sciences suggested that the real danger of pesticide 

residue as a health risk is that the public might eat less 

produce as a result (68). 

Absence of needed data in assessing the risk/benefits of 

pesticides is one of the main problems.  Lack of important 

data on pesticide use and very little information on the 

actual use of all agricultural chemicals leaves the grower 

wondering who is right while the consumers avoid the produce 

aisles (69). 

Immediately after the Alar crisis, in a telephone 

Newsweek poll conducted by the Gallup Organization (70) 38% 

of consumers who were worried that the food they eat may be 
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contaminated by pesticides reduced their purchases of apples 

(44%) and vegetables (41%).  Seventy-three percent thought 

fewer pesticides should be used even if it meant higher 

prices, while only 45% ever bought organic foods. 

Using altered purchasing habits to measure consumer 

concerns about pesticide use on fresh produce, Ott's 

research (53) addressed the sacrifices in price and quality 

consumers were willing to accept to obtain pesticide-free 

fresh produce.  Results showed that less than 10% of 

shoppers had changed their buying habits by purchasing only 

pesticide-free fresh produce but if given the opportunity to 

purchase pesticide residue-free, 40% of the shoppers said 

they would switch and buy it.  Few had changed their buying 

habits because of lack of availability of product (53). 

In Washington state, of consumers responding, only 20% 

of respondents had decreased their consumption of some 

fruits and vegetables due to concerns about chemical 

residues and only 13% had decreased their consumption to a 

great extent (55).  Additionally, after the Alar 

controversy, 26% bought fewer apples and apple products. 

However, in a consumer survey, conducted by the Roper 

Organization for the American Meat Institute (71), 

interviews were conducted face-to-face with 1004 heads of 

households who either had primary or shared responsibility 

for shopping.  Response patterns revealed that 94% of 

consumers are trying to avoid certain types of foods; foods 

sprayed with pesticides (43%) were second only to alcoholic 

beverages (46%). 

The consumer group, Public Voice for Food and Health 

Policy recently released a poll showing more than 90% of 

consumers are concerned about the effect of pesticides on 

health and the environment.  Respondents wanted supermarkets 

to offer more chemical-free and low chemical choices (72). 

Consumers are reporting that their families are eating more 

fruits and vegetables than last year, up 11% (17).  However, 

the desire to give the correct response could have 
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influenced the answers.  Compared to 1991, the CPQ survey 

found Americans in 1992 much more likely to report that 

their family ate more fruit and vegetables (42% up from 31%) 

(17). 

There is still a lot of confusion in the market place, 

because consumers are sending mixed messages to their 

retailers and growers (73) .  They have expressed "a great 

deal of concern" about pesticide residue and increasingly 

are starting to change their purchasing habits.  Yet, they 

still think fresh produce is safe to eat.  Their responses 

to the food industry's marketing initiatives have been 

"lukewarm." Ott et al. concluded there is a need for more 

information concerning consumers' risk perception so 

industry may better respond (73) .  Eom's studies showed 

consumer changes in purchase patterns depended on prices of 

tested produce and non-tested produce, the reduction of 

health risk with tested produce, and education levels (74). 

Produce appearance is very important to consumers (75). 

Blemishes and insect holes leave doubts about wholesomeness 

because most consumers do not know the agricultural 

practices used to grow produce or get it to market in good 

condition.  However, after receiving information about 

produce grown with reduced chemical sprays, consumers were 

two-thirds as likely to purchase produce with cosmetic 

imperfections (75). 

The consumer demand for pesticide-free produce has seen 

many changes in the food system.  NutriClean, of Oakland, 

California offers produce certified "no detected residues" 

to grocery stores.  NutriClean tests produce, audits growers 

and inspects fields to satisfy consumer demand to know that 

the produce is safe (66). 

Consumers are using less chemicals on their fruit and 

vegetable gardens, increasing from 52% to 57% in 1989 , 

according to a Lou Harris poll (76).  While some concerned 

consumers are still using chemical sprays in their home 

gardens (52,75), 15% are involved in organic gardening (66). 
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Seventy percent of consumers would like farmers to limit use 

of pesticides further (28). 

Willingness To Pay For Residue-Free Produce 

The consumer group, Public Voice for Food and Health 

Policy recently released a poll showing consumers were 

willing to pay "somewhat more" for low chemical foods (71). 

In Ott's Georgia research (53), two-thirds of the shoppers 

said they would pay at least 5% more for pesticide residue- 

free produce yet less than 40% would accept cosmetic defects 

to obtain pesticide-free produce with no increase in cost. 

Only 12% indicated they would purchase insect damaged 

produce with no change in price. 

While 52 percent of the Washington state survey 

respondents were willing to pay extra for fruits and 

vegetables that are organically grown (55), 50% of Klamath 

county, Oregon consumers (56) and 66% of Georgia shoppers 

(53) were willing to pay more for products certified to be 

"pesticide- free." 

Eom, (74) found a trade-off between price and risk, 

depending on the consumer's attitudes toward risk, interest 

in general health, and education level.  Consumers, in 

general, had difficulty understanding probabilities and risk 

assessment (74). 

Intention to Buy Organic Produce 

In the midst of the Alar panic, many parents sought 

organic baby food, paying three times as much as 

conventional baby food products (77).  Large companies like 

Gerber have launched campaigns to assure consumers that 

their products are safe. Not only have they published 

extensive written material on food safety but they operate a 

24-hour, seven-day-a-week toll free line staffed by 
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multilingual experts to answer questions of concerned 

parents (78). 

Consumers associate "organic" as grown without synthetic 

chemicals not understanding that they may contain small 

levels of residues. Organic focuses on the production 

methods but does not guarantee the product is free from 

pesticide residue (79).  Contrary to popular belief, organic 

produce may be produced with some chemicals to balance risk 

and benefits (80). 

Believing organic produce to be healthier, some 

consumers have changed habits, paying extra for fruits and 

vegetables that are organically grown (54).  Fifty-two 

percent of the Washington survey respondents were willing to 

pay extra for fruits and vegetables that are organically 

grown (55). According to 1991 figures, organically produced 

food supplied 1% of the total U.S. food supply (81). 

Information Sources for Pesticides and Produce 

Where do consumers get their information on pesticides 

and produce? There are little data available but during 

past events, mass media has had a great influence potential 

on the general public.  The media often distort consumer 

risk perceptions by drawing attention to issues that are 

newsworthy but not note worthy.  The media generally focus 

on "outrage" of the issue because the outrage factors are 

the main focus of public interest (5). 

How consumers and the media view the food industry and 

the food supply is very important (82).  While the 

scientific community indicates the level of pesticides 

Americans eat is extremely low (48) consumers do not 

necessarily agree and are concerned that the use of 

pesticides and their residues in food continue to be a 

significant health risk (83,17).  Consumer surveys 

repeatedly suggest concern over chemical use in the food 

chain is rising (37). 



26 

Master Gardeners are Extension Service volunteers 

trained in gardening techniques.  Master Gardener training 

provides pesticide safety information to the volunteers 

(67).  In a recent study by Ott et al., (73) home gardeners, 

especially those with experience in using pesticides, were 

less likely to be concerned about foods grown with 

pesticides.  Their findings suggested home gardeners 

considered the benefits of pesticides outweighed the risks. 

Since recent surveys show consumer concerns about 

pesticide residues and food safety are a major concern, some 

retailers have responded by offering certified pesticide 

residue-free fresh produce (73).  Consumer response has not 

been overwhelming and the extra amount they were willing to 

pay was very small. 

Organizations like the American Dietetic Association 

(ADA) discourage the alarmist approach, reinforcing the 

importance of eating a variety of foods.  The ADA position 

is that small risks from minute pesticide residues are 

outweighed by the potential benefit from increasing the 

fresh fruits and vegetables in the American diet (81). 

Studies have shown produce consumption may have a role in 

cancer prevention (11). 

Even with science on their side, the food industry finds 

it hard to make consumers understand basic scientific facts 

when they are emotionally upset about carcinogens in their 

children's food (84).  In 1990, The Pesticide Residue and 

Food Safety Conference drafted recommendations for the EPA, 

USDA, FDA, and National Agricultural Chemicals Association 

(NACA) , to guide them in better assessing dietary exposure 

risk and communicating those risks to restore public 

confidence in the food supply as related to pesticide 

residues (85). 

People often fear what they do not understand, 

especially true for concerns about food safety (86).  This 

"agricultural illiteracy" (as the National Academy of 

Science calls the lack of knowledge about agriculture (86)) 
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is important in the challenge to help the interested public 

understand the role of science in determining food safety 

prior to another crisis of public confidence (9).  According 

to the CPQ survey, consumers would be more confident if they 

had more information, including information about government 
monitoring programs (57). 

Reaching a consensus on what is acceptable or 

unacceptable risk based on safety standards may not be 

possible.  Without such a consensus the debates will 

continue (47).  As the debates continue, it is important to 

understand the risk perceptions from the consumer, 

volunteer, and grower. 
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METHODS 

While public perceptions of pesticide risks may differ 

significantly from those of professionals, some consumers 

have agreed that the potential health benefits of eating 

fresh produce outweighed the potential risk of pesticide 

residue.  However, baseline data on pesticide risk 

perceptions is needed to develop appropriate risk 

communication strategies for Extension Service clientele 

(home food preservers, Master Gardener volunteers, 

commercial growers). 

The purpose of this research was to assess and contrast 

home food preservers', Master Gardener volunteers', and 

commercial growers' perceptions of risks associated with 

pesticide residues on produce.  The factors influencing 

these perceptions, the impact of risk perceptions upon 

purchasing decisions, and pesticide application practices of 

Oregon State University Extension clientele were assessed to 

test six research hypotheses. 

Hypotheses 

Hypothesis 1 

Extension clientele (Preservers, OSU Master Gardener 

volunteers) perceptions of pesticide risks are related 

to their produce selection decisions at home and away 

from home. 

Hypothesis 2 

Extension clientele (Preservers, OSU Master Gardener 

volunteers, Commercial vegetable growers) perceptions of 

pesticide risks are related to pesticide application 

practices. 

Hypothesis 3 

Extension clientele (Preservers, OSU Master Gardener 

volunteers. Commercial vegetable growers) life stages 
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are related to the perceptions of pesticide risks 

associated with pesticide residues on produce. 

Hypothesis 4 

Extension clientele (Preservers, OSU Master Gardener 

volunteers, Commercial vegetable growers) gender is 

related to the perceptions of pesticide risks associated 
with pesticide residues on produce. 

Hypothesis 5 

National and local media coverage is related to 

Extension clientele (Preservers, OSU Master Gardener 

volunteers, Commercial vegetable growers) perceptions of 

risks associatfed with pesticide residues on produce. 

Hypothesis 6 

Extension clientele (Preservers, OSU Master Gardener 

volunteers) perceptions of pesticide risks are related 

to their level of knowledge of agricultural production 

techniques and practices. 

Selection of the Sample 

Home Preservers 

During late August and September of 1992, preservers 

were recruited through the OSU Extension Service Food 

Preservation Telephone Hotlines in Lane and Multnomah 

counties.  Callers with specific questions on preservation 

of vegetables and vegetable products were read a statement, 

inviting them to participate in a study of vegetable 

selection decisions later in the year.  If the response was 

yes, the volunteer recorded the date, time, name, address, 

phone number, and nature of the question prompting the phone 

call.  A sample of 53 preservers from Lane county (6 males 

and 47 females) and 100 preservers from Multnomah county (13 

males and 87 females) agreed to participate in the study. 
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Volunteers 

An alphabetical list of OSU Master Gardener volunteers 

from ten western counties was obtained from the OSU 

Extension Service.  The total population of 1434 volunteers 

(67% female, 33% male) was divided into two groups, urban 

and rural.  The urban sample included Multnomah, Washington 

and Clackamas counties and the rural sample Benton, 

Columbia, Lane, Linn, Marion, Polk, and Yamhill.  To get an 

equal mix of genders in the urban population, the OSU Survey 

Research Center advised selecting 50 males by drawing 1 name 

for every 5 males and to select 50 females by drawing 1 name 

for every 12 females.  For the rural population, 150 

volunteers were selected by drawing 1 name in every 4 names, 

removing one half the women randomly, and then removing 

every other female name.  Using the described procedure, 49 

females and 52 males were randomly selected from both the 

urban and the rural samples, for a total of 202 Master 

Gardener volunteers. 

Commercial Growers 

Participants at the annual meeting of Willamette Valley 

Processed Vegetable Growers were recruited to complete the 

grower questionnaire.  Those attending a "Consumer's View 

of Risk" presentation by OSU Extension Specialist Dr. 

Carolyn Raab were invited to complete the questionnaire. 

Questionnaires were completed by 124 growers and 10 non- 

growers . 

Development of Questionnaires 

Two questionnaires were developed for two specific 

groups of Oregon State University Extension Service 

clientele:  preservers (with an additional page tailored to 

Master Gardener volunteers) and commercial growers. 
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Preserver/Master Gardener Questionnaire 

The questionnaire was developed to assess perceptions of 

risks associated with pesticide residues on produce, the 

factors influencing these perceptions and the impact of the 

risk perceptions upon purchasing decisions and pesticide 

application practices. 

The questionnaire, found in Appendix A, solicited 

information on risk perceptions associated with (1) 

vegetable selection (2) pesticide application practices, (3) 

life stages, (4) gender, (5) media awareness and (6) the 

level of knowledge of agricultural production techniques and 

practices.  Additional information was obtained to examine 

the effect of OSU Master Gardener volunteer training on 

attitudes and pesticide application practices.  For 

comparison purposes, related questions from other surveys 

were incorporated into the questionnaire.  A summary of 

questions used to measure the variables is found in Table 1. 

Table l.  Preserver/Master Gardener Questionnaire Summary: 
   Variables and Measurements for Hypotheses Testing 

Variable Measurement 

Perception of Risk Q4,Q13,Q47 

Selection Decisions Q27-2,Q28,Q29,Q30,Q31,Q32, 
Q33/Q34,Q35,Q36,Q37,Q40A 

Pesticide Application Practices Q42,Q43,Q64 

Life Stages Q57 

Gender Q53 

Media Q45(A+B+C+D) 

Knowledge of Agricultural 
Practices 

Q48+Q49+Q50+Q51+Q52 

Risk Perceptions 

The first question (Ql) addressed preservers' confidence 

in the safety of fresh fruits and vegetables.  It was taken 

directly from the Center for Produce Quality's annual 
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national consumer telephone survey (17).   Using a 4-point 

Likert scale, respondents replied (1) very confident to (4) 

not at all confident, and (5) don't know. 

After the confidence level was assessed, a series of 

potentially risky behaviors was listed in order to get a 

better understanding of the subjects' perceptions of risks. 

Behaviors generally accepted by the majority of Americans to 

be of high risk (i.e. smoking cigarettes and drinking and 

driving) were included to compare with perceptions of being 

very overweight, being physically inactive, and eating a 

high cholesterol diet.  Risky behaviors associated with the 

food supply included eating irradiated food, eating food 

with preservatives and eating food produced using 

pesticides.  To assess perceptions of risk associated with 

eating food produced using pesticides (Q4), respondents 

indicated "high risk," "low risk," "no risk," or "not sure." 

The pesticide statement was placed third on the list of 

eight behaviors in order to get a more accurate, unbiased 

perception of risk. 

However, to measure the variable "perception of 

pesticide risk" as related to the six hypotheses, the 

responses to three different questions (Q4, Q13, and Q47) 

were used. 

To measure if there are major health concerns related to 

pesticide residues on fruits and vegetables (Q13), 

respondents were asked for a level of agreement with a 

statement selected from the 1990 Washington State University 

survey (55), for comparison purposes. Using a 5-point Likert 

scale, they indicated (1) strongly agree to (5) strongly 

disagree. 

Preservers' and volunteers' perceptions of children's 

risk related to residue exposure were measured by Q47. 

Responses from a 4-point Likert scale ranged from (1) 

strongly agree to (4) strongly disagree, or (5) don't know. 

This statement was modified from the Center for Produce 

Quality's survey (17).  The original statement, from a 
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telephone survey, was that children are at no greater risk 

than adults. Because the wording could have been easily 

misread, the no was deleted in an effort to make the 

statement clearer. 

Produce Selection Decisions 

Oregon State University Extension clientele's produce 

selection decisions at home and away from home were measured 

by twelve questions.  Respondents were asked whether or not 

chemicals used during growing (Q27-2) influenced their 

selection of fresh fruits and vegetables.  Specific 

selection behaviors were measured by asking whether 

respondents bought any fruits or vegetables that were 

"certified pesticide free" during 1992 (Q28) and if they had 

decreased consumption of fresh fruits and vegetables due to 

concerns about chemical residues (Q32).  Because previous 

studies had reported decreasing consumption of produce due 

to concerns about safety (50), the degree was assessed 

(Q33) , ranging from (1) to a great extent to (3) to a slight 

extent.  Both questions concerning decreased consumption of 

produce were selected from the 1990 WSU study (55). 

To further assess produce selection decisions, 

respondents were asked if they thought about pesticide 

residues when they purchased table ready produce (already 

washed and peeled) (Q40), when buying processed fruits and 

vegetables (canned, frozen, dried) (Q35), and when they 

chose restaurants when dining out (Q36).  Because polls have 

shown concern over imported produce (50) respondents were 

asked if they thought about pesticide residues when buying 

imported fresh fruits and vegetables (Q34). 

Three statements assessed influences on future fresh 

fruits and vegetable selection decisions (Q29, Q30, and 

Q31). The 1990 Washington State University (WSU) survey (55) 

indicated that respondents would increase consumption of 

fruits and vegetables grown without chemicals if they were 
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more readily available and that they would be more willing 

to buy fruits and vegetables grown without chemicals even if 

they do not look as good.  These two questions (Q29, Q30) 

from the WSU survey were selected for comparison with OSU 

Extension clientele.  Because different sources have 

indicated consumers might be willing to pay more for safer 

food (53,87,88), respondents were asked if they would be 

willing to pay a higher price for certified residue free 

produce (Q31).  Subjects responded using a 5-point Likert 

scale, from (1) strongly agree to (5) strongly disagree. 

To compare OSU Extension Service clientele's selection 

decisions to national surveys (17), respondents were asked 

if they would prefer produce grown without the use of 

synthetic pesticides even if it cost more (Q37).  This 

question was selected from the Center for Produce Quality's 

survey (17).  However, after pilot testing the question was 

modified by deleting the word "organic" from "organic 

produce" because of differing interpretations of "organic." 

Subjects responded using a 4-point Likert scale, (1) 

strongly agree to (4) strongly disagree, and (5) don't know. 

Pesticide Application Practices 

To assess OSU Extension clientele's pesticide 

application practices, respondents were asked if they used 

pesticides on home-grown fruits and/or vegetables (Q42).  If 

the answer was yes, behavior changes were measured by asking 

if they had changed pesticide application practices in the 

past 5 years because of increasing concern over pesticide 

use (Q43). 

Additionally, the pesticide application practices of 

Master Gardeners were assessed by asking whether their 

training as a Master Gardener resulted in a change in their 

pesticide use on home-grown fruits and/or vegetables (i.e. 

use less pesticides, use more pesticides, use pesticides 
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more efficiently, use fewer kinds of pesticides, use 

alternative pest management, use organic methods, etc.)- 

Life Stages 

Subjects were asked if any children or grandchildren 

lived in their home (Q57) and to indicate specific age 

groups.  In addition, subjects were asked if other adults in 

the household had differing views about the potential risks 

associated with pesticide residues (Q17). 

Media Awareness 

Respondents were asked if they recalled hearing about 

the following in the media: 

1) Alar residues and apples (1989) 

2) Cyanide and Chilean grapes (1989) 

3) Azmatine and dalarhest (1988) 

4) Temik and watermelons (1985) 

Azmatine and dalarhest was a fictitious event used to assess 

accuracy of recall (degree of guessing).  An exposure score 

was calculated by totaling affirmative responses to 1, 2, 

and 4 and a negative response to 3.  Upon advice from a 

statistician, a missing response was calculated as a "no" as 

long as one or more other items were answered.  If the 

"planted" question was missing while the other responses 

were answered, the respondent was given the benefit of the 

doubt by counting an additional point for the missing 

response.  The respondents' scores were averaged to obtain a 

mean score for media influence for both preservers and 

Master Gardeners.  The higher the score, the greater the 

potential media influence on risk perceptions associated 

with pesticide residues. 
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Knowledge of Agricultural Production Practices 

To measure the preservers/Master Gardener knowledge of 

agricultural production techniques and practices, a set of 

questions (Q48-Q52) and answers was supplied by an OSU 

Horticulture department faculty member.  A complete list of 

questions can be found in Table 2. 

Each correct response was given a score of one, the 

questions totaled and a knowledge score was calculated for 

each respondent.  If one or more questions was answered, any 

missing items were considered incorrect responses. If all 

items were skipped, there was no score calculated. The 

respondents' scores were averaged to obtain a mean score for 

knowledge of agricultural practices.  The lower the score, 

the lower the knowledge of agricultural practices. 

Further information was solicited from Master Gardeners 

only; the last three questions of the questionnaire (Q62, 

Q63, and Q64) were designed to be answered by respondents 

that had taken the OSU Extension Service Master Gardener 

training.  This allowed additional information about 

attitudes toward pesticides to be solicited from clientele 

trained as Master Gardeners. 

Demographics 

Additionally, important demographics were collected 

(Q53-Q59).  Of particular interest in this survey were age, 

gender, education level,  size of community, county of 

current residence, association with environment advocacy 

groups, and involvement in OSU Extension Service programs. 
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Table 2.  Test of Knowledge of Agricultural Production 
Practices from Preserver/Master Gardener 
Questionnaire 

48. According to state and federal market basket residue studies, what 
percent of food purchased in supermarkets is free of any detectible 
residues of pesticides? 

1. 15-20% 
2. 55-60%* 
3. 85-90% 

49. According to the Food and Drug Administration's residue monitoring 
program, what percent of food purchased in supermarkets meets government 
standards of pesticide residues? 

1. 20-29% 
2. 70-79% 
3. 90-99%* 

50. Oregon farmers must pass a special test administered by the Oregon 
Department of Agriculture before they can purchase or apply restricted- 
use pesticides. 

1. True* 
2. False 

51. Of the three major agricultural pesticide categories, insect, 
disease, and weed control, the most commonly used are those that 
control: 

1. Insects 
2. Disease 
3. Weeds* 

52. Producers of certified organic foods are not allowed to use 
pesticides if they wish to have their food products classified as 
"Certified Organically Grown." 

1. True 
2. False* 

* Denotes correct response 

Commercial Grower Questionnaire 

This questionnaire was designed to assess perceptions of 

risks associated with pesticide residues on produce, the 

factors influencing these perceptions and the impact of the 

risk perceptions on the pesticide application practices of 

commercial vegetable growers. 

The questionnaire, found in Appendix A, measured 

perceptions of risks associated with pesticide residues on 
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produce as well as (1) pesticide application practices, (2) 

life stages, (3) gender, and (4) media awareness.  A 

concise, two-page questionnaire was developed with the aid 

of an OSU Extension Service Horticultural agent to maximize 

the possibility that commercial growers would be willing to 

complete the survey.  A rough draft of the grower 

questionnaire was reviewed by members of the board of the 

Oregon Processed Vegetable Commission.  They suggested that 

more attitudinal questions from the preservers/Master 

Gardener survey be included on the commercial grower survey 

for comparison purposes.  As a result, Q12-Q21 were added. 

Additional information was obtained regarding changes in 

pesticide application procedures (Q22). A summary of 

questions used to measure the variables is found in Table 3. 

Table 3.  Commercial Grower Questionnaire Summary: 
Variables and Measurements for Hypotheses Testing 

Variable Measurement 

1 Perception of  Risk Q4,Q10,Q13 

Pesticide Application Practices Q22 

Life  Stages Q30 

Gender Q24 

Media QH 

Risk Perceptions 

Risk perceptions were assessed as in the 

preservers/Master Gardener questionnaire, Appendix A:  To 

measure the variable "perception of pesticide risk" as 

related to the six hypotheses, the responses to three 

different questions were Q4, Q10, and Q13.  Q4 and Q13 were 

identical to the grower/Master Gardener survey. 

To determine growers' perceptions of the risk to 

children of pesticide residues in their food (Q10), they 

were asked if children are at no greater risk of illness 
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from pesticide residues than adults, (opposite wording of 

the preservers/Master Gardener questionnaire).   The 

statement was selected from the Center for Produce Quality's 

survey (17). 

Pesticide Application Practices 

Pesticide application practices of the commercial grower 

were measured by asking if they had reduced the total number 

of pesticide applications in the past five years (Q22).  If 

the response was yes, they were asked to rate the extent to 

which several iteitfs influenced the reduction in pesticide 

use.  Respondents rated each item using a 3-point scale from 

(1) a great deal to (3) not at all and (4) not sure. 

Respondents were also asked to comment on whether they could 

grow their crops with fewer pesticides under present 

cropping programs.  This information was included to get a 

better understanding of current agricultural production 

techniques. 

Life Stages 

As in the preservers/Master Gardener survey, respondents 

were asked if any children or grandchildren lived in their 

home (Q30), and to indicate specific age groups. In 

addition, they were asked if other adults in the household 

held differing views about the potential risks associated 

with pesticide residues (Q29). This was to determine any 

further influences on the perceptions and attitudes of the 

respondent. 

Media Awareness 

Media exposure was measured by asking if growers felt 

that the media coverage of Alar and apples was overblown 

(Qll).  This was to assess the vegetable growers' perception 
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of media's coverage of past events that directly related to 

their industry. 

Demographics 

Additionally, important demographics were collected 

(Q24-Q33) to understand more about the respondents.  Of 

particular interest in this questionnaire, found in Appendix 

A, were age, gender, education level, size of community, if 

the respondent resided on their farm, if other adults had 

non-farming careers, and the county of current residence. 

Testing Questionnaire for Validity 

Questionnaires were tested for validity to develop the 

best possible instruments for survey.  The input received 

was used to modify the questionnaires before administration. 

Preservers/Master Gardener Questionnaire 

Prior to the study the questionnaire, found in Appendix 

A, was reviewed for content by three OSU Nutrition and Food 

Management Department faculty members and two OSU 

Horticulture Department faculty members.  Following minor 

revisions, the questionnaire was pilot tested with one 

graduate student and one faculty member from a seminar class 

entitled "Pesticides:  Risks and Benefits" for face 

validity.  The test was observed during administration to 

obtain verbal as well as nonverbal feedback. 

The questionnaire was again pilot tested with a group of 

Master Gardener volunteers during a monthly planning meeting 

at the Multnomah County office of the Oregon State 

University Extension Service. This group of nine volunteers 

from three counties was observed during administration of 

the questionnaire to obtain verbal as well as nonverbal 
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feedback regarding ease of use, format, and the time 

necessary for completion. 

Six Extension clientele with experience preserving 

produce (three recruited from the OSU Master Food Preserver 

volunteer roster and three previous Extension clientele 

preservers) also pilot tested the questionnaire.  The group 

met at the Multnomah County office of the OSU Extension 

Service, and the test was administered as previously 

described.  Based on their responses, minor revisions were 

made before the finalized questionnaire was sent for 

approval to the Oregon State University Human Subjects 

Committee. 

Commercial Grower Questionnaire 

The commercial grower questionnaire, found in Appendix 

A, was reviewed for content by an OSU Extension agent and 

two OSU horticulture faculty members. A draft of the 

questionnaire was reviewed by the Oregon Processed Vegetable 

Commission Board members to ascertain what kind of an 

instrument was suitable for use at the Willamette Valley 

Processed Vegetable Growers annual winter meeting.  As 

previously described, minor revisions were made to include 

more information about attitudes and perceptions. 

Administration of the Questionnaire 

The two survey instruments were administered separately. 

The Preserver/Master Gardener survey was a mailed survey and 

the Grower survey was distributed at during their annual 

winter meeting. 

Preserver/Master Gardener Questionnaire 

Two separate cover letters were sent with the 

questionnaire, found in Appendix A, one for preservers and 
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one for Master Gardener volunteers.   Both cover letters 

offered respondents the results of the survey and a copy of 

the Extension food safety bulletin (to be developed after 

the survey) based on the survey results. 

The questionnaires, with stamped self-addressed return 
envelopes, were mailed Monday, January 4, 1993, to 153 

preservers and 202 Master Gardeners.  Each questionnaire was 

coded with an identification number to maintain 

confidentiality of information while facilitating follow-up 

mailings.  Following Dillman procedures (89), a reminder 

postcard was sent twelve days later, delayed because of 

hazardous weather conditions in all counties receiving the 

mailings. Two weeks later, non-respondents received a 

follow-up letter, duplicate questionnaire, and stamped self- 

addressed return envelope. 

Commercial Grower Questionnaire 

Participants at the winter meeting of the Willamette 

Valley Processed Vegetable Growers on January 19, 1993 were 

invited to complete and return the commercial grower 

questionnaire on site. They were verbally informed that the 

questionnaire, the research project of an OSU graduate 

student, would enable the comparison of producer and 

preserver points of view about selection and production 

decisions concerning the use of pesticides. Additionally, 

they were informed that their participation was entirely 

voluntary and the results could be beneficial to their 

industry in understanding how best to meet their needs and 

satisfy consumers.  They were assured confidentiality, and 

given the opportunity to request a copy of survey results by 

self-addressing a supplied envelope. Questionnaires were 

coded with an identification number to facilitate 

statistical analysis. 
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Statistical Analysis 

Three sets of data were processed by an Oregon State 

University statistics consultant using the Statistical 

Package for Social Sciences (SPSS)(90): preservers, Master 

Gardener volunteers, growers.  Frequency distributions were 

computed for each question.  Additional descriptive 

statistics (mean, standard deviation, and range) were 

computed for selected variables.  Appropriate statistical 

tests were performed to test the hypotheses.  These included 

Pearson product-moment correlations, one-way analysis of 

variance (ANOVA), Newman-Keuls procedure, and chi squares. 

Statistical tests were conducted at the five percent (p<.05) 

significance level.  Reported frequencies were adjusted to 

eliminate missing responses from the total.  A summary of 

statistics used for hypotheses testing is in Table 4. 
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Table  4.   Statistics Used  for Hypotheses Testing 

HYPOTHESIS STATISTICAL 
METHOD 

INDEPENDENT 
VARIABLE 

DEPENDENT 
VARIABLE 

Hyp 1 ANOVA 
Chi Square 

Pearson r correlation 

Perception 
of Risk 

Selection 
Decisions 

Hyp 2 ANOVA 
Chi Square 

Perception 
of Risk 

Pesticide 
Application 
Practice 

Hyp 3 ANOVA 
Chi Square 

T-test 

Life Stages Perception 
of Risk 

Hyp 4 ANOVA 
Chi Square 

T-test 

Gender Perception 
of Risk 

Hyp 5 ANOVA 
Chi Square 

Pearson r correlation 

Media 
Awareness 

Perception 
of Risk 

Hyp 6 ANOVA 
Pearson r correlation 

Knowledge of 
Agricultural 

Practices 

Perception 
of Risk 

ANOVA = analysis of variance 
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RESULTS AND DISCUSSION 

Three sets of data were processed and frequencies 

computed for each question; these can be found in Appendix 

B.  Appropriate statistical tests were preformed to test the 

hypotheses.  Statistical tests were conducted at the five 

percent (p<.05) significance level.  A complete list of 

significantly related differences can be found on page 64 in 

the Summary of Relationships, Table 9. 

Response to Questionnaires 

Home Preservers 

Questionnaires were sent to 153 home preservers, of 

which 127 were completed and returned.  Two additional 

questionnaires were returned by the post office as 

"undeliverable." One preserver questionnaire was duplicated 

in the volunteer sample and counted as a volunteer response. 

The adjusted response rate was 85%. 

Volunteers 

Questionnaires were sent to 202 volunteers, of which 155 

were completed and returned.  One questionnaire was returned 

by the post office as "undeliverable," one questionnaire was 

never received, one was returned as "deceased." Four were 

returned by professionals or non-Master Gardeners and 

voided.  The adjusted response rate was 81%. 

Commercial Growers 

Questionnaires were completed by 134 respondents during 

the Growers' meeting.  One hundred twenty-four were 

completed by growers and 10 were completed by non-growers 

and voided.  The adjusted response was 93%. 
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Demographics 

Responding home preservers were 84% female compared to 

growers who were 95% male.  There was an equal mix (50% 

male/50% female) for Master Gardener volunteers.  Preservers 

ranged in age from 23 to 82 years (mean=49 ±14 years), 

volunteers ranged in age from 25 to 81 years (mean=56 ±14 

years), and growers ranged in age from 20 to 72 years 

(mean=42 ±11 years). 

Educationally, the three groups were also diverse.  Most 

respondents had at least some high school education and a 

substantial proportion had completed college, as seen in 

Table 5. 

Geographically, the three groups represented a total of 

ten counties as seen in Table 6.  The home food preservers 

came mainly from areas served by the OSU Food Preservation 

Hotlines in Multnomah and Lane County.  Random sampling gave 

the most diverse spread of county residency from volunteers. 

The largest group of growers were from Marion county due to 

their organization, the Willamette Valley Growers, and the 

annual meeting site in Salem, Oregon.  Of the counties 

randomly selected for sampling, only Columbia county was not 

represented by growers. 

Three percent of the preservers had been involved with 

the Oregon State University Extension Service as Master Food 

Preservers, 2% as Master Gardeners, 5% as 4-H Leaders, and 

6% as Extension Study Group Members.  Eleven percent 

belonged to an environmental advocacy group. 

Six percent of OSU Extension Service Master Gardeners 

were also Master Food Preservers, 12% were 4-H Leaders, and 

8% were Study Group members.  Twenty percent belonged to 

environmental advocacy groups. 

These three population groups, quite distinct in 

male/female ratio, gave an interesting base for comparison. 

Life stages were diverse.  The predominately male growers 

were younger (mean=!:42 ±11 years) , were more likely to have 
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children living at home (62%), and were the most educated 

(47% college graduates).  Volunteers, equally mixed by 

gender, were the oldest (mean=56 ±14 years), were the least 

likely to have children living at home (25%), and had the 

most graduate degrees (27%).  Of home preservers, 

predominately female, average age of 49 ±14 years, only 42% 

had children living at home. 

Not surprisingly, Extension clientele often are involved 

in more than one program.  However, it was interesting to 

see that memberships in environmental advocacy groups were 

higher in the volunteers.  A list of the advocacy groups is 

in Appendix A. 

Table 5. Levels of Education of Questionnaire Respondents 

Level Preservers Volunteers Growers 
(n-124) (n=154) (n=124) 

% % % 

No formal education - 1 - 
Grade school - - - 
Some high school 6 1 - 
High school graduate 23 6 19 
Trade school 6 1 3 
Some college 35 37 23 
Graduated college 24 27 47 
Graduate degree 7 27 8 

Table 6. Counties of Residence of Questionnaire Respondents 

County Preservers 
(n=124) 

% 

Volunteers 
(n=155) 

% 

Growers 
(n-123) 

% 

Benton 
Clackamas 
Columbia 
Lane 
Linn 
Marion 
Multnomah 
Polk 
Washington 
Yamhill 

1 3 10 
18 14 8 
- 5 - 

36 12 13 
- 8 6 
1 13 43 

30 24 4 
- 5 3 

15 15 7 
- 3 6 
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Risk Perceptions 

Question 1 was designed to assess confidence in the 

safety of fresh fruits and vegetables.  Three different 

questions assessed respondents' risk perceptions. 

Home Preservers 

When respondents were asked how confident they were in 

the safety of fresh fruits and vegetables (Ql), twelve 

percent were "very confident" in the safety of fresh produce 

in the supermarket, 60% were "somewhat confident," and 3% 

answered "don't know." 

When asked to rate the level of risk they associated 

with eating food produced using pesticides (Q4), 55% rated 

the risk as "high" and 32% rated the risk as "low," but 13% 

were "not sure." They rated their perceptions of health 

concerns associated with chemical residues (Q13), with 34% 

strongly agreeing that residues were a major health concern, 

50% moderately agreeing, and 10% neither agreeing nor 

disagreeing with the statement.  Forty-six percent strongly 

agreed that children are at greater risk of illness from 

pesticide residues than adults (Q47), 28% somewhat agreed, 

and 24% answered "don't know." Complete results are in 

Appendix B. 

Volunteers 

Volunteers were more confident than the home preservers 

about the safety of fresh fruits and vegetables.  Twenty- 

one percent were "very confident," 53% were "somewhat 

confident," and 1% answered "don't know." When asked to 

rate the level of risk associated with eating food produced 

using pesticides (Q4), their percentages were lower than 

preservers.  Only 34% of the volunteers' responses were 

"high risk," while 48% considered the activity "low risk," 
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and 13% were "not sure." When asked to rate their level of 

agreement as to whether chemical residues remaining on 

fruits and vegetables were a major health concern (Q13), 

volunteers were less concerned than preservers.  Twenty-five 

percent strongly agreed, 31% moderately agreed, and 12% 

neither agreed nor disagreed.  Forty-two percent of the 

volunteers strongly agreed that children are at greater risk 

of illness from pesticide residues (Q47), 37% somewhat 

agreed, and 15% answered "don't know."  Complete results are 

in Appendix B. 

Commercial Growers 

Growers were the most confident in the safety of fresh 

fruits and vegetables available to consumers (Ql).  Seventy- 

three percent were very confident, 25% were somewhat 

confident, and only 2% were not very confident.  Growers 

were also the most confident about eating foods produced 

using pesticides (Q4):  only 2% thought there was "high 

risk," 50% rated the activity "low risk," 47% rated it "no 

risk," and 2% were "not sure." They were the least worried 

about chemical residues on produce being a major health 

concern (Q13), with 25% strongly disagreeing, 35% moderately 

disagreeing, and 12% neither agreeing nor disagreeing with 

the statement that residues are a major health concern. 

Nineteen percent strongly agreed, 33% somewhat agreed, 31% 

somewhat disagreed that children are at no greater risk of 

illness from pesticide residues (Q10) while 15% strongly 

disagreed, and 2% replied "don't know."  (This was an 

inadvertent variation of Q47 asked the preservers and 

volunteers).  Complete results are in Appendix B. 

Discussion of Risk Perceptions 

Overall confidence in safety of fruits and vegetables 

(Ql) showed diversity among these groups.  Gender and 
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knowledge may have influenced these differences.  Growers, 

predominately male and highly educated (47% college 

graduates), were "very confident" (73%) in the safety 

compared to the volunteers' 21% and the preservers' 12% (84% 

females).  This guestion was duplicated from the annual 

telephone survey for the Center for Produce Quality (17). 

Their survey, statistically representative of the U.S. 

population, randomly sampled 514 men and 511 women.  Their 

result showed women less likely to be "very confident" than 

men in food safety (26% versus 40%) (17).  The CPQ found a 

"clear gender gap" existed, with women expressing more 

concern than men not only about pesticide residues but in 

every aspect of food safety and nutrition in which they were 

guestioned. 

A gender gap in perceptions is also substantiated by 

Chou (2) and King (27).  The Food Marketing Institute's 1992 

Trends survey found women less likely to be "completely 

confident" than men (11% versus 15%) (15) . 

When using Q4 as the main measure of the pesticide risk 

perception variable, the same differences occurred in all 

three groups for the same reasons: gender and knowledge. 

According to Peterson and Tomer1in (26) , the consumer does 

not understand modern food production while King (27) stated 

that many consumers have a general fear of chemicals, 

especially agricultural chemicals.  Covello (19) reports 

that understanding the health/safety risks of agricultural 

chemicals is difficult for the average consumer because it 

requires a higher than average education level to 

understand. 

Another influence on this risk perception could be the 

public "outrage" factor explained by Sandman (10) as the 

involuntary risk imposed on consumers without their consent. 

This may explain why the consumer rates the risk high and 

the professional grower considers the risk small. 

Q13 (perceptions of chemical residue risks) was similar 

to a WSU survey question (55).  Sixty-two percent of their 
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consumers survey respondents (40% males, 58% females) 

strongly/moderately agreed compared to 84% of OSU home 

preservers and 56% of OSU volunteers.  This suggests the 

difference might be due to gender representation in the 

sample. 

Risk associated with children was measured by Q47 (Q10 

for grower).  Because of an inadvertent wording error, the 

preservers and volunteers cannot be directly compared to the 

growers and the CPQ survey from which the question was 

taken.  When it comes to children, gender may not be as much 

a factor as knowledge of agricultural practices and 

techniques, because preservers' and volunteers' responses 

were similar (with 74% and 79% respectively agreeing 

children are at greater risk).  Yet the growers' version of 

the question showed 52% somewhat agreeing compared to the 

national figure of 26% strongly/somewhat agreeing that 

children are at no greater risk. Again, gender and 

knowledge may be factors in these results.  If the questions 

(Q47 and Q10) are assumed opposite, then the preservers and 

volunteers reported similarly (with 74% and 79% 

respectively) to the 48% of growers and the 73% of CPQ 

survey respondents that believed children are at greater 

risk (17). 

Produce Selection Decisions 

Home Preservers 

To identify what influenced previous produce selection 

decisions, respondents were asked questions Q27-2, Q28, Q32, 

and Q33.  Over one-third (35%) of respondents indicated that 

chemicals used during production (Q27-2) had an effect on 

their selection.  However, only 55% replied they had 

purchased produce "certified pesticide free" during 1992 

(Q28) ; 28% were "unsure." Eighty-two percent said they had 

not decreased their consumption of fresh fruits and 
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vegetables due to concerns about chemical residues (Q32). 

Of the 18% who had decreased consumption, 54% had decreased 

"to a slight extent," 39% "to a moderate extent," and only 

8% "to a great extent." When asked to list the produce they 

had decreased consumption of, preservers listed apples, 

tomatoes, grapes, and imported produce.  A complete list is 

found in Appendix A, p.109. 

Pesticide residues influenced some other home preserver 

purchase decisions.  Of the 14% purchasing table ready 

produce (Q40A) only 18% thought about pesticide residues 

when making the decision.  When purchasing imported produce 

(Q34) , 33% were always influenced by pesticides, 40% 

indicated "sometimes." When purchasing processed (canned, 

frozen, dried) fruits and vegetables (Q35), 16% were 

"always" influenced by pesticide residues, 29% "sometimes." 

When choosing a restaurant (Q36), 38% "rarely" and 41% 

"never" were influenced by pesticides. 

More strongly agreed (58%) than moderately agreed (26%) 

that they would purchase produce grown without chemicals if 

it was more readily available (Q29), with 12% neither 

agreeing or disagreeing. When asked if they would be more 

willing to buy the fresh fruits and vegetables grown without 

chemicals if it did not look as good (Q30), 45% strongly 

agreed, 35% moderately agreed, and 10% neither agreed nor 

disagreed. 

Price had some impact on produce selection decisions. 

Of respondents asked if they would be willing to pay a 

higher price for "certified pesticide residue free" produce 

(Q31), 31% strongly agreed, 33% moderately agreed, and 19% 

neither agreed nor disagreed.  When asked if they would 

prefer produce grown without synthetic pesticide even if it 

costs more (Q37), 35% strongly agreed, 37% somewhat agreed, 

and 10% answered "don't know." Complete results are in 

Appendix B, p.130. 
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Volunteers 

When responding to the same produce selection 

questions, only 22% of volunteers were influenced by 

chemicals used during growing when making selection 

decisions (Q27-2).  Fifty-nine percent replied they had not 

purchased "certified pesticide free" produce during 1992 

(Q28) .  Eighty-three percent had not decreased their 

consumption of fresh fruits and vegetables (Q32).  The 

remaining respondents (17%) indicated a decrease in 

consumption (Q33):  42% "to a slight extent," 39% "to a 

moderate extent," and 19% "to a great extent."  When asked 

to list the produce they had decreased consumption of, 

volunteers indicated apples, tomatoes, grapes, berries, 

melon, and imported produce.  A complete list is found in 

Appendix A, p.109. 

Of the 22% of volunteers who purchased table ready 

produce (Q40A) only one-third (36%) were influenced by 

pesticide residues when making purchases.  When purchasing 

imported fresh fruits and vegetables (Q34), 29% were 

"always" influenced by pesticide residues, 43% "sometimes." 

When purchasing processed foods (canned, frozen, dried) 

(Q35), 11% were "always" influenced by pesticides and 36% 

"sometimes." When choosing a restaurant (Q36), 27% were 

"rarely" influenced by pesticide residues, 13% "sometimes," 

and 58% "never." 

Forty-three percent strongly agreed and 29% moderately 

agreed that they would purchase produce grown without 

chemicals (Q29) if it were more readily available.  When 

asked if they would be more willing to buy the fresh fruits 

and vegetables grown without chemicals if they did not look 

as good (Q30), 44% strongly agreed and 29% moderately 

agreed. 

Responding to the question regarding price and its 

affect on purchases, 26% strongly agreed and 34% moderately 

agreed that they would be willing to pay a higher price for 
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"certified pesticide residue free" produce (Q31).  Twenty- 

seven percent strongly agreed and 40% somewhat agreed they 

would prefer produce grown without synthetic pesticides even 

if it cost more (Q37), and 5% answered "don't know." 

Complete results are in Appendix B. 

Conunercial Growers 

Questions related to growers' produce selection 

decisions were not included on the grower questionnaire. 

Discussion of Produce Selection Decisions 

Produce selection behaviors are another way to measure 

concern regarding pesticides.  Ninety-eight percent of the 

preservers did do food shopping compared to 90% of the 

volunteers.  According to the 1993 Fresh Trends, which 

tracks trends in purchasing and consumption of fresh 

produce, gender and price affect selection decisions (91). 

They found female consumers were more likely to purchase 

requested produce than the male shopper, who generally lived 

alone.  This nationally representative survey compared 

comparably to the gender, age, and education level of the 

OSU preserver sample.  This annually mailed survey was 

changed in 1993 to an in-depth telephone survey format to 

allow surveyors to "hear exactly what consumers have to say 

in their own words." Findings reveal that price was an 

important selection consideration, and in the West, 

consumers were less motivated by health concerns and more by 

taste when buying produce. Westerners also led the country 

in purchase of convenience produce, and had a greater 

awareness of the "5a Day" produce marketing program (91). 

In most selection questions, OSU Master Gardener 

volunteers were less likely to be concerned about pesticides 

or their residues than home food preservers.  More had 

purchased "certified pesticide free" produce (Q28), but 
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results were almost identical to preservers for decreased 

consumption (Q32).  Volunteers were less likely to eat more 

produce grown without chemicals (Q29) than preservers, but 

both samples were more likely than WSU consumers to do so 

(55). 

Volunteers and preservers were also more willing to buy 

produce grown without chemicals even if it did not look as 

good than WSU respondents (55).  This is comparable to the 

respondents of CPQ, where 36% strongly agreed (SA) they 

would tolerate blemished produce if it was grown with less 

pesticides (17).  Ott's Georgia shoppers study (53) found 

62% respondents (73% female) would not accept cosmetically 

damaged "pesticide free" fresh produce and 88% would not 

accept insect damaged "pesticide free" fresh produce. 

OSU Master Gardener volunteers bought more table ready 

produce (Q40A) and were more concerned than home preservers 

about pesticide residues on these products.  Because of the 

ambiguous meaning of "concerns," volunteers were not 

necessarily "worried" but they were "paying attention" or 

"caring" about an issue.  Higher concern does not 

consistently imply low confidence (17).  Concern about 

imported produce (Q34) was comparable for home preservers 

and volunteers as well as concerns about processed foods 

(Q35) and restaurants (Q36).  This indicates their behaviors 

were not very different.  This finding is similar to the 

Georgia shoppers survey where less than 10% of shoppers had 

changed buying habits to purchase pesticide free produce 

when available. Unavailability of such produce may explain 

why only a few had changed buying habits (53). 

Price is an important consideration when purchasing 

produce according to the 1993 Fresh Trends profile (91). 

However, both preservers and volunteers agreed that they 

would pay a higher price for "certified pesticide free" 

produce (Q31) and produce grown without synthetic pesticides 

(Q37) .  Ott (53) found only 57% of Georgia shoppers willing 

to pay a 5% increase in price.  Eom (74) found price 
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affected North Carolina consumers' (68% female) behavior. 

Consumers' willingness to pay more did not change much even 

if the produce had a 50% reduction of risk from chemical 

residues (74) . 

Pesticide Application Practices 

Home Preservers 

Responses indicated that 85% of the preservers grew 

some of their own fruits and vegetables (Q41).  They were 

asked if they used pesticides (Q42) and if they had changed 

their application practices in the past five years due to 

concerns over pesticide residues (Q43).  Thirty percent of 

respondents reported using pesticides, of which 59% had 

changed application practices because of increasing concerns 

over pesticides.  Complete results are in Appendix B. 

Volunteers 

Responses indicated that 92% of the volunteers grew 

some of their own fruits and vegetables.  Responding to the 

same questions as above, 42% of respondents used pesticides 

and 50% had changed pesticide application practices because 

of increasing concerns over pesticides.  Additionally, the 

volunteers, trained as Master Gardeners, were asked if they 

had changed how they used pesticides since being trained as 

a Master Gardener (Q64).  Seventy percent replied 

affirmatively. Of these, 57% used less pesticides, 5% used 

more, 51% used them more efficiently, 40% used fewer kinds 

of pesticides, 67% used alternative pest management, 57% 

used organic methods, and 19 respondents filled in other 

comments.  The comments are listed in Appendix B.  Complete 

results are in Appendix B. 
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Commercial Growers 

Fifty-six percent of growers had reduced the number of 

pesticide applications in the past five years (Q22).  When 

asked to identify the factors that influenced the reduction 
"a great deal," 61% indicated "chemicals no longer 

available," 47% cited "adapting to regulations," 42% for 

"alternative chemicals used," 37% each for "change in cost" 

and "concern for the environment," 33% due to "alternative 

pest management," 2 9% because of "consumer concerns," and 

19% each for "pest resistant to chemical" and "pesticide 

reporting requirement." Complete results are in Appendix B. 

Discussion of Pesticide Application Practices 

Sachs et al. (52) reported Pennsylvania consumers (91% 

females) were much less likely to use chemicals in 1984 than 

in 1965, a decrease from 73% to 35%.  Only 30% of OSU home 

preservers used pesticides in 1992, and 59% of those 

reporting had changed their application practices due to 

increasing concerns over pesticides. 

OSU Master Gardener volunteers followed the same 

pattern, with more using pesticides (42%).  However, half 

had changed their pesticide application practices. 

Additional information (Q64) strongly suggested Master 

Gardener training influenced the volunteers to use less 

pesticides, to try alternative pest management techniques, 

to use organic methods, and to use pesticides more 

efficiently. 

Over half (56%) of the commercial growers had reduced 

"a great deal" the total number of pesticide applications 

(Q22) , but the main reason was "the chemical was no longer 

available" followed by "adapting to regulations."  This 

suggests growers are being required to adapt by governmental 

regulations and policy changes rather than "consumer 

concerns." 
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Life Stages 

The influence of having children living at home on 

pesticide risk perceptions was assessed with Q57 for 

preservers/volunteers and Q3 0 for growers.  Forty-two 

percent of the preservers had children or grandchildren 

living in their home compared to 25% percent of volunteers 

and 62% of the growers.  Distribution of children by age 

groups is shown in Table 7. 

Table 7. Ages of Respondents' Children Living at Home 

Preservers Volunteers Grower 
% % % 

Under 5 15 9 22 
(n=125) (n=155) (n=123) 

5-12 years 27 10 38 
(n=124) (n=155) (n-123) 

13-17 years 21 8 19 
(n=124) (n=155) (n=123) 

18 and over 5 7 9 
(n=124) (n-155) (n=123) 

Discussion of Life Stages 

The percentage of respondents having children living at 

home decreased as the mean age of the sample population 

increased.  Growers had the highest percentage of children 

living at home followed by preservers and then Master 

Gardener volunteers. 

Gender 

Gender was determined to assess its influence on risk 

perceptions (Q53 preservers/volunteers or Q24 for growers). 

Eight-six percent of home food preservers were female 

compared to 50% of the volunteers, and 5% of the growers. 

Complete results are in Appendix B. 
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Discussion of Gender 

The female/male ratio for home preserver (86:14) was 

almost identical to the ratio of respondents (83:17) in the 

1993 Fresh Trends telephone survey (91) and the volunteer 

ratio (50:50) was the same as the CPQ 1992 telephone survey 
(17). 

Media Awareness 

Home Preservers 

To assess the influence of the media on the perception 

of risk associated with pesticides, respondents were asked 

if they recalled hearing about four different events 

(Q45A+B+C+D).  Eighty-seven percent recalled Alar residue 

and apples, 67% recalled cyanide and Chilean grapes, and 36% 

Temik and watermelons.  Six percent recalled azmatine and 

dalarhest, the trick question. 

Seventy-three percent indicated that the media reports 

influenced their consumption of fresh fruits and vegetables; 

8% were "not sure." A mean score of 2.4 out of a possible 

4.0 was calculated.  Complete results are in Appendix B. 

Volunteers 

Asked the same media awareness questions as above, 97% 

of respondents recalled Alar residue and apples, 81% 

recalled the cyanide and Chilean grapes, and 55% recalled 

temik and watermelon.  Fifteen percent recalled azmatine and 

dalarhest, the trick question. 

Fifty-two percent indicated these media reports 

influenced their consumption of fresh fruits and vegetables 

and 7% were "not sure." A mean score of 2.8 out of a 

possible 4.0 was calculated.  Complete results are in 

Appendix B. 
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Commercial Grower 

To assess the influence of the media and the perception 

of risk, respondents were asked if they felt the media 

coverage of Alar and apples was overblown (Qll).  Ninety- 

eight percent replied "yes." 

Discussion of Media Awareness 

OSU Master Gardener volunteers scored higher than home 

preservers on all events (Q45).  For both groups, Alar and 

apples was most frequently recalled, followed by Chilean 

grapes and cyanide, and by Temik and watermelons.  The 6% of 

preservers and 15% of volunteers "recalling" the non- 

existent azmatine and dalarhest is evidence that some 

respondents might have automatically answered "yes" or tried 

to provide the desired response. 

Preservers more frequently reported that the media 

influenced their consumption of produce (73% compared to the 

volunteers' 52%).  These results are higher than the 20% of 

the respondents to the 1993 Fresh Trends national telephone 

survey (91).  The OSU respondents might have been more 

willing to admit they were swayed by the media in this 

written survey than if they had been interviewed by 

telephone.  According to results from 1993 Fresh Trends, 

respondents in the West and Northeast are more likely to be 

influenced than those in other regions of the country, 

perhaps because these areas have a greater level of media 

coverage (91). Most respondents reported the media 

awareness made them more conscious about health concerns, 

how produce prevents cancer, new findings and research, and 

chemical usage. 

Another explanation for the higher media awareness may 

be explained from the 1993 Fresh Trends report finding that 

respondents in their 40's and 50's are the "most likely" to 
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be influenced.  This coincides with the mean ages of the 

preservers and volunteers, respectively. 

Most of the growers (98%) felt the media had blown the 

Alar event out of proportion.  Findings suggest that the 

media does influence the risk perception of consumers and 

their purchasing decisions (23) . 

Knowledge of Agricultural Production Practices 

Home Preservers 

Many preservers were not knowledgeable about 

agricultural practices  (Q48, Q49, Q50, Q51, and Q52), as 

seen in Table 8.  After correct responses were averaged, the 

mean score was 0.9±0.9 out of a possible 5.0, with a range 

from 0 to 4. 

Volunteers 

After correct responses were averaged, the mean score 

was 1.6±1.0 out of a possible 5.0, with a range from 0 to 4. 

Commercial Growers 

Knowledge questions were not included in the growers' 

questionnaire. 

Discussion of Knowledge of Agricultural Practices 

The average preserver knowledge score (0.9 ±0.9) 

indicates a definite lack of knowledge of these particular 

agricultural practices and techniques.  Even the volunteers, 

with the additional training as Master Gardeners, only 

scored slightly higher (1.6 ±1.0).  Both groups scored the 

highest knowledge level on Q50, a true/false question about 

farmers passing a special test before they may use 
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pesticides.  They were the least knowledgeable about the 

percentage of food in supermarkets being free of any 

detectible residues.  These results suggest that this lack 

of knowledge might have had an effect on their higher 

perceptions of risk than the grower.  Results of the 
knowledge questions can be found in Table 8. 

Table 8.  Percent of Agricultural Practices Knowledge Items 
Answered Correctly by Preservers and Master 
Gardener Volunteers 

Question Preservers 
% correct 

Volunteers 
% correct 

Q48  What % of food 
is free of detectable 
residue? 

11 
(n=103) 

16 
(n=133) 

Q49  What % of food 
meets govt standards 
for pesticide 
residue? 

14 
(n=96) 

22 
(n=135) 

Q50  Must farmers 
pass test to buy or 
use pesticides? 

52 
(n=100) 

75 
(n=145) 

Q51  What is most 
commonly used 
pesticide category? 

21 
(n-112) 

36 
(n=153) 

Q52  Are pesticides 
allowed on foods 
certified organically 
grown? 

17 
(n=114) 

20 
(n=149) 

Complete results are found in Appendix B. 

Hypotheses Testing 

Hypothesis #1 

Hypothesis 1;  Extension clientele (Preservers, 

OSU Master Gardener volunteers) perceptions of 

pesticide risks are related to their vegetable 

selection decisions at home and away from home. 
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Risk perceptions were measured by Q4, Q13, and Q47. 

Vegetable selection decisions were measured by Q27-2, Q28, 

Q29, Q30, Q31, Q32, Q33, Q34, Q35, Q36, Q37, and Q40A.  A 

summary of relationships found in all hypotheses tested can 

be found in Table 9. 

Home Preservers 

Q4 "Pesticide risk perceptions" 

A Chi square test was conducted to analyze the 

relationship between perceptions of risk associated with 

eating foods produced using pesticides (Q4) and 

identification of "chemicals used during growing" as a 

factor affecting produce selection (Q27-2).  There was a 

significant relationship (p<.014, n=102).  Forty-five 

percent of the respondents perceiving the risk as "high" 

reported that chemicals used during growing influenced their 

selection compared to 21% of the "low" risk respondents. 

A one-way ANOVA was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

the willingness to pay a higher price for "certified residue 

free" produce (Q31).  There was a significant relationship 

(p^.038, n=99).  Respondents perceiving pesticide risks as 

"high" tended to agree (mean score of 2.0 on a 5-point 

Likert scale) on willingness to pay a higher price more so 

than the "low risk" respondents (2.6). ' 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residues concerns when purchasing imported, fresh 

produce (Q34).  There was a significant relationship 

(p<.016, n=105).  Forty-two percent of the respondents 

'All scores are mean scores based on a 5-point Likert scale (1.0 strongly agree, 2.0 
moderately agree, 3.0 neither agree nor disagree, 4.0 moderately disagree, 5.0 strongly 
disagree), unless otherwise indicated. 
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perceiving pesticides risk as "high" were "always" concerned 

when purchasing imported produce compared to 18% of the 

"low" risk respondents. 

Table 9.  Summary of Relationships Found in Hypotheses 
Testing 

Hyp# Q* 

Preserver 
ps.05 

Volunteer 
p£.05 

Grower 
pi.05 

04 Q13 Q47 Q4 Q13 Q47 Q4 Q13 Q10 

Hypl 

Produce 

Selection 

Decisions 

Q27-2 .014 .000 mt .001 .000 - NA" NA NA 

Q28 - .037 - - - - NA NA NA  1 

Q29 - .000 .002 .001 .000 .000 NA NA NA 

Q30 - .000 - .000 .000 .000 NA NA NA 

Q31 .038 .000 .035 .000 .000 .000 NA NA NA 

Q32 - .000 .026 .000 .000 .037 NA NA NA 

Q33 - - - - - - NA NA NA  I 

Q34 .016 .000 .020 .000 .000 .000 NA NA NA  I 

Q35 .004 .001 - .000 .000 .050 NA NA NA 

Q3« .037 .005 . .046 .000 . NA NA NA 

Q37 .000 .000 .033 .000 .000 .000 NA NA NA 

Q40A - - - .044 .007 - NA NA NA 

Hyp 2 

Pesticide 

App/Prac 

Q42/22 .000 .000 - .000 .000 .000 • .047 .016 

Q43 • .009 - '- - .004 NA NA NA 

Q64 - • - • - NA NA NA 

Hyp 3 
Lifestage 

Q57/30 - - - .012 .000 - - - 

Hyp 4 
Gender 

Q53/24 .019 - .002 .043 - - - - 

Hyp 5 
Media 

Q45/11 .016 .052 - - - " - - 

Hyp 6 
Knowledge 

048-52 - - .003 .013 NA NA NA 

b NA-Not applicable 
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A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residues concerns when purchasing processed 

(canned, frozen, dried) produce (Q35).  There was a 

significant relationship (p<.004, n=104).  Twenty-six 

percent of respondents perceiving pesticide risk as "high" 

were "always" concerned about pesticide residues when 

purchasing processed produce compared to 3% of "low" risk 

respondents. 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residues concerns when choosing a restaurant 

(Q3 6) .  There was a significant relationship (p<.037, 

n=106) .  Thirty-one percent of respondents perceiving 

pesticide risk as "high" were "never" concerned when 

choosing a restaurant compared to 56% of "low" risk 

respondents. 

A one-way ANOVA was computed to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

preference for buying produce grown without synthetic 

pesticides (Q37).  There was a significant relationship 

(p^.000, n=95).  Respondents perceiving pesticide risk as 

"high" tended to strongly agree (mean score of 1.6 on a 4- 

point Likert scale) while "low" risk respondents tended to 

somewhat agreed (2.2).2 

There was not a significant relationship between 

"pesticide risk perceptions" (Q4) and the following: 

previous purchases of "certified pesticide free" produce in 

1992 (Q28), intention to increase consumption of produce 

grown without pesticides if available (Q29), or willingness 

to purchase produce grown without chemicals even if it did 

not look as good (Q30).  There was not a significant 

relationship between "pesticide risk perceptions" (Q4) and a 

21.0 strongly agree, 2.0 somewhat agree, 3.0 somewhat disagree, 4.0 strongly 
disagree. 
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reported decrease in consumption of fresh produce due to 

chemical residue concerns (Q32, Q33), or concerns about 

pesticide residues when purchasing table ready produce 

(Q40A). 

Q13 "Chemical residue concerns" 

A one-way ANOVA was computed to analyze the 

relationship between perceptions of chemical residues 

remaining on produce as a major health concern (Q13) and 

identification of "chemicals used during growing" as a 

factor affecting produce selection (Q27-2).  There was a 

significant relationship (p^.000, n=119). Respondents who 

identified chemical use as a concern tended to agree 

strongly (mean score of 1.5) that chemicals residues are a 

major health concern compared to those who did not, who 

tended to moderately agree (2.0). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

previous purchase of "certified pesticide free" produce 

during 1992 (Q28).  There was a significant relationship 

(p<.037, n=118).  Post hoc multiple comparison tests 

(Student-Newman-Keuls Procedure) showed a significant 

relationship between respondents who replied affirmatively 

to Q28, (i.e. who tended to strongly agree (mean score of 

1.7) that chemical residues are a major health concern) than 

respondents who replied "not sure," who tended to moderately 

agree (2.1). 

Pearson r correlations did show a positive relationship 

between "chemical residue concerns" (Q13) and a) an 

intention to increase consumption of produce grown without 

chemicals if it were more readily available (Q29) (p<.000, 

r=.34, n=115); b) a willingness to purchase produce grown 

without chemicals even if it did not look as good (Q30) 

(p<.000, r=.30, n=115); and c) a willingness to pay a higher 
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price for "certified residue free" produce (Q31) (p<.000, 

r=.40, n=99). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and a 

reported decrease in consumption of fresh produce due to 

concerns about pesticide residues (Q32).  There was a 

significant relationship (p^.000, n=117).  The respondents 

reporting decreases in consumption tended to strongly agree 

(mean score of 1.3) that chemical residues are a major 

health concern compared to those not decreasing consumption 
who moderately agreed (2.0). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

pesticide residues concerns when purchasing imported, fresh 

produce (Q34).  There was a significant relationship 

(p^.000, n=122).  Post hoc multiple comparison tests 

(Student-Newman-Keuls Procedure) showed significant 

relationships between four groups: 

• respondents replying "always" concerned about 
imported produce, who tended to strongly agree (mean 
score of 1.6) that chemical residues are a major 
health concern compared to those "rarely" concerned 
(2.0) who moderately agreed; 

• respondents replying "always" concerned about 
imported produce, who tended to strongly agree (mean 
score of 1.6) that chemical residues are a major 
health concern compared to those "never" concerned 
(3.0) who neither agreed nor disagreed; 

• respondents replying "sometimes" concerned who 
tended to moderately agree (mean score of 1.8) 
compared to "never" concerned (3.0) who neither 
agreed nor disagreed; 

• respondents replying "rarely" concerned (mean score 
of 2.0) who moderately agreed and "never" (3.0) who 
neither agreed nor disagreed. 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 
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pesticide residues concerns when purchasing processed 

(canned, frozen, dried) produce (Q35).  There was a 

significant relationship (p<.001, n=121).  Post hoc multiple 

comparison tests (Student-Newman-Keuls Procedure) showed 

significant relationships for three groups: 

• respondents replying "always" concerned when 
purchasing processed produce who tended to strongly 
agree (mean score of 1.5) that chemicals are a major 
health concern compared to "never" concerned who 
moderately agreed (2.4); 

• respondents replying "sometimes" concerned who 
tended to strongly agree (mean score of 1.7) 
compared to "never" concerned who moderately agreed 
(2.4); 

• respondents replying "rarely" concerned who more 
moderately agreed (mean score of 1.9) compared to 
"never" concerned (2.4). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

pesticide residue concerns when choosing a restaurant (Q36). 

There was a significant relationship (p<.005, n=123).  Post 

hoc multiple comparison tests (Student-Newman-Keuls 

Procedure) showed significant relationships for three 

groups: 

• respondents replying "always" concerned about 
pesticide residues when choosing a restaurant who 
tended to strongly agree (mean score of 1.3) that 
chemical residues are a major health concern 
compared to "never" concerned who moderately agreed 
(2.2); 

• respondents replying "sometimes" concerned who more 
strongly agreed (mean score of 1.7) compared to 
"never" concerned who moderately agreed (2.2); 

• respondents replying "rarely" concerned who strongly 
agreed (mean score of 1.6) compared to "never" 
concerned who moderately agreed (2.2). 
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Pearson r correlations did show a positive relationship 

between "chemical residues concerns" (Q13) and preference 

for buying produce grown without synthetic chemicals (Q37) 

(p<.000, r=.47, n=lll). 

There was not a significant relationship between 

"chemical residue concerns" (Q13) and the extent of reported 

decrease in consumption of produce (Q33) or concern about 

pesticide residues when purchasing table ready produce 

(Q40A). 

Q47 "Child risk" 

Pearson r correlation did show a significant positive 

relationship between the perception that children are at 

greater risk of illness from pesticide residues than adults 

(Q47) and intention of increasing consumption of produce 

grown without chemicals if it were more readily available 

(Q29) (p<.002, r=.31, n=86).  There was also a significant, 

positive correlation between "child risk" perceptions (Q47) 

and the willingness to pay a higher price for "certified 

residue free" produce (Q31)(p<.035, r=.19, n=86). 

A one-way ANOVA was computed to analyze the 

relationship between "child risk" (Q47) and a reported 

decrease in consumption of fresh produce due to concerns 

about pesticide residues (Q32).  There was a significant 

relationship (p<.026, n=86).  Respondents who reported 

decreasing consumption tended to more strongly agree (mean 

score of 1.2 on a 4-point Likert scale) that children are at 

greater risk than respondents who had not decreased 

consumption (1.5). 

A one-way ANOVA was computed to analyze the 

relationship between "child risk" (Q47) and pesticide 

residues concerns when purchasing imported, fresh produce 

(Q34) .  There was a significant relationship (p<.020, n=92). 

Post hoc multiple comparison tests (Student-Newman-Keuls 

Procedure) showed that respondents who were "always" 
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concerned when purchasing imported produce tended to 

strongly agree (mean score of 1.3 on a 4-point Likert scale) 

compared to respondents replying "rarely" who tended to 

somewhat agree (1.8). Also significant was the relationship 

between the respondents who answered "sometimes" (mean score 

of 1.3) who tended to strongly agree compared to respondents 

who answered "rarely" who tended to somewhat agree (1.8). 

Pearson r correlation did show a significant positive 

relationship between "child risk" (Q47) and preference for 

paying more for produce grown without synthetic chemicals 

(Q37) (p^.033, r=.20, n=84). 

There was not' a significant relationship between "child 

risk" (Q47) and the following:  identification of "chemicals 

used during growing" as a factor affecting produce selection 

(Q27-2), purchase of "certified pesticide free" produce in 

1992 (Q28), willingness to purchase produce grown without 

chemicals even if it did not look as good (Q30), and the 

extent of reported decrease in consumption of produce (Q33). 

There was not a significant relationship between "child 

risk" (Q47) and the following:  pesticide residue concerns 

when purchasing processed (canned, frozen, dried) produce 

(Q35), pesticide residue concerns when choosing a restaurant 

(Q36) , and pesticide residue concerns when purchasing table 

ready produce (Q40A). 

Volunteers 

Q4 "Pesticide risk perceptions" 

A Chi square test was conducted to analyze the 

relationship between perceptions of risks associated with 

eating foods produced using pesticides (Q4) and 

identification of "chemicals used during growing" as a 

factor affecting produce selection (Q27-2).  There was a 

significant relationship (p<.001, n=108).  Thirty-nine 

percent of the respondents perceiving pesticide risk as 
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"high" reported that chemicals used during growing 

influenced their selection decisions compared to 10% of the 

"low" risk respondents. 

A one-way ANOVA was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

the intention to increase consumption of produce grown 

without pesticides if it were more readily available (Q29). 

There was a significant relationship (p<.000, n=108). 

Respondents perceiving pesticide risk as "high" tended to 

strongly agree (mean score of 1.5) that they would increase 

consumption of produce grown without pesticides compared to 

"low" risk respondents who tended to moderately agree (2.3). 

A one-way ANOVA was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

the willingness to purchase produce grown without chemicals 

even if it did not look as good (Q30).  There was a 

significant relationship (p<.000, n=108).  Respondents 

perceiving pesticide risk as "high" tended to strongly agree 

(mean score of 1.4) that they would be willing to purchase 

produce that did not look as good compared to the "low" risk 

respondents who tended to moderately agree (2.4). 

A one-way ANOVA was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

the willingness to pay a higher price for "certified residue 

free" produce (Q31).  There was a significant relationship 

(p<.000, n=108).  Respondents perceiving pesticide risk as 

"high" tended to moderately agree (mean score of 1.7) that 

they would pay a higher price compared to the "low" risk 

respondents who tended to neither agree nor disagree (3.0). 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and a 

reported decrease in consumption of fresh produce due to 

concerns about pesticide residues (Q32).  There was a 

significant relationship (p<.000, n=122).  Thirty-three 

percent of respondents perceiving pesticide risk as "high" 
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reported a decrease in consumption compared to 7% of "low" 

risk respondents. 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residue concerns when purchasing imported, fresh 

produce (Q34).  There was a significant relationship 

(p<.000, n=121).  Fifty-four percent of the respondents 

perceiving the risk as "high" were "always" concerned about 

pesticide residues when purchasing imported produce compared 

to 16% of the "low" risk respondents. 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residue concerns when purchasing processed 

(canned, frozen, dried) produce (Q35).  There was a 

significant relationship (p<.000, n=122).   Twenty-five 

percent of respondents perceiving the risk as "high" were 

"always" concerned about pesticide residues when purchasing 

processed produce compared to 3% of the "low" risk 

respondents. 

A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residues concerns when choosing a restaurant 

(Q36).  There was a significant relationship (p<.046, 

n=119).  Forty-five percent of respondents perceiving 

pesticide risk as "high" had "never" considered pesticide 

residues when choosing a restaurant compared to 67% of the 

"low" risk respondents. 

A one-way ANOVA was computed to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

preference for buying produce grown without synthetic 

pesticides (Q37).  There was a significant relationship 

(p<.000, n=116).  Respondents perceiving pesticide risk as 

"high" tended to strongly agree (mean score of 1.4 on a 4- 

point Likert scale) to a preference for purchasing produce 

grown without synthetic pesticides compared to "low" risk 

respondents whose tendency was to somewhat agree (2.6). 
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A Chi square test was conducted to analyze the 

relationship between "pesticide risk perceptions" (Q4) and 

pesticide residue concerns when purchasing table ready 

produce (Q40A).  There was a significant relationship 

(p<.043, n=21).  Of respondents perceiving pesticides as 

"high" risk, 64% replied affirmatively that pesticide 

residues are a concern when purchasing table ready produce 

compared to 22% of "low" risk respondents. 

There was not a significant relationship between 

"pesticide risk perceptions" (Q4) and previous purchases of 

"certified pesticide free" produce in 1992 (Q28) or the 

extent of reported decrease in consumption of fresh produce 

(Q33) . 

Q13 "Chemical residue concerns" 

A one-way ANOVA was computed to analyze the 

relationship between perceptions that chemical residues 

remaining on produce are a major health concern (Q13) and 

identification of "chemicals used during growing" as a 

factor affecting produce selection (Q27-2).  There was a 

significant relationship (p^.00.0, n=137) .  Respondents 

replying affirmatively to Q27-2 tended to moderately agree 

(mean score of 1.7) that chemical residues on produce are a 

major health concern compared to respondents replying 

negatively who tended to neither agree nor disagree (2.7). 

Pearson r correlations did show a significant positive 

relationship between "chemical residue concerns" (Q13) and 

a) an intention to increase consumption of produce grown 

without chemicals if it were more readily available (Q29) 

(p<.000, r=.48, n=136); b) a willingness to buy produce 

grown without chemicals even if it did not look as good 

(Q30) (p<.000, r=.41/ n=136); and c) a willingness to pay a 

higher price for "certified residue free" produce (Q31) 

(p<.000, r=.53, n=136). 
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A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and a 

reported decrease in consumption of fresh produce due to 

concerns about pesticide residues (Q32).  There was a 

significant relationship (p<.000, n=151).  The respondents 

reporting a decreased consumption tended to strongly agree 

(mean score of 1.6) that chemical residues are a major 

health concern compared to those not reporting a decrease 

who tended to neither agree nor disagree (2.8). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residues concerns" (Q13) and 

pesticide residue concerns when purchasing imported, fresh 

produce (Q34).  There was a significant relationship 

(p^.000, n=l51).  Post hoc multiple comparison tests 

(Student-Newman-Keuls Procedure) showed significant 

relationships for five groups: 

• respondents replying "always" concerned about 
pesticide residues when purchasing imported produce, 
who tended to moderately agree (mean score of 2.0) 
that chemicals are a major health concern compared 
to "rarely" concerned respondents who neither agreed 
nor disagreed (3.0)); 

• respondents replying "always" concerned who tended 
to moderately agree (mean score of 2.0) compared to 
"never" concerned respondents who moderately 
disagreed (4.0) ; 

• respondents replying "sometimes" concerned who 
moderately agreed (mean score of 2.5) compared to 
those replying "rarely" concerned who neither agreed 
nor disagreed (3.0); 

• respondents replying "sometimes" concerned who 
moderately agreed (mean score of 2.5) compared to 
those replying "never" concerned who moderately 
disagreed (4.0); 

• respondents replying "rarely" concerned who neither 
agreed nor disagreed (mean score of 3.0) compared to 
those replying "never" concerned who moderately 
disagreed (4.0). 
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A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

pesticide residue concerns when purchasing processed 

(canned, frozen, dried) produce (Q35).  There was a 

significant relationship (p<.000, n=153).  Post hoc multiple 

comparison tests (Student-Newman-Keuls Procedure) showed 

significant relationships for four groups: 

• respondents replying "always" concerned when 
purchasing processed produce who tended to 
moderately agree (mean score of 1.6) that chemical 
residues are a major health concern compared to 
"rarely" concerned who neither agreed nor disagreed 
(3.0); 

• respondents replying "always" concerned who tended 
to moderately agree (mean score of 1.6) compared to 
"never" concerned who tended to moderately disagree 
(3.4); 

• respondents replying "sometimes" concerned who 
tended to moderately agree (mean score of 2.0) 
compared to "rarely" concerned who neither agreed 
nor disagreed (3.0); 

• respondents replying "sometimes" concerned who 
tended to moderately agree (mean score of 2.0) 
compared to "never" concerned who moderately 
disagreed (3.4) . 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

pesticide residue concerns when choosing a restaurant (Q36). 

There was a significant relationship (p<.000, n=149).  Post 

hoc multiple comparison tests (Student-Newman-Keuls 

Procedure) showed significant relationships for five groups: 

• respondents replying "always" concerned about 
pesticide residue when choosing a restaurant who 
tended to strongly agree (mean score of 1.5) that 
chemical residues are a major health concern 
compared to "rarely" who moderately agreed (2.3); 

• respondents replying "always" concerned who tended 
to strongly agree (mean score of 1.5) compared to 
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"never" concerned who neither agreed nor disagreed 
(3.0); 

• respondents replying "sometimes" concerned who 
tended to strongly agree (mean score of 1.6) 
compared to "rarely" concerned who moderately agreed 
(2.3); 

• respondents replying "sometimes" concerned who 
tended to strongly agree (mean score of 1.6) 
compared to "never" concerned who neither agreed nor 
disagreed (3.0) ; 

• respondents replying "rarely" concerned who 
moderately agreed (mean score of 2.3) compared to 
"never" concerned who neither agreed nor disagreed 
(3.0). 

Pearson r correlations did show a significant positive 

relationship between "chemical residue concerns" (Q13) and 

preference for buying produce grown without synthetic 

chemicals (Q37) (p<.000, r=.60, n=145). 

A one-way ANOVA was computed to analyze the 

relationship between "chemical residue concerns" (Q13) and 

concerns about pesticide residues when purchasing table 

ready produce (Q40A).  There was a significant relationship 

(p<.002, n=31). Respondents replying affirmatively to 

concerns about pesticide residues when purchasing table 

ready produce tended to strongly agree (mean score of 1.5) 

that chemical residues are a major health concern compared 

to those replying negatively who tended to neither agree or 

disagree (2.9). 

There was not a significant relationship between 

"chemical residue concerns" (Q13) and previous purchase of 

"certified pesticide free" produce in 1992 (Q28) or the 

extent of the reported decrease in consumption of produce 

(Q33). 
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Q47 "Child risk" 

Pearson r correlations did show a significant positive 

relationship between the perception that children are at 

greater risk of illness from pesticide residues than adults 

(Q47) and a) an intention to increase the consumption of 

produce grown without chemicals if it were more readily 

available (Q29) (p<.000, r=.31, n=118); b) a willingness to 

purchase produce grown without chemicals even if it did not 

look as good (Q30) (p<.000, r=.47, n=118); and c) a 

willingness to pay a higher price for "certified residue 

free" produce (Q31) (p<.000, r=.43, n=118). 

A one-way ANOVA was computed to analyze the 

relationship between "child risk" (Q47) and reported 

decreases in consumption of fresh produce due to concerns 

about pesticide residues (Q32).  There was a significant 

relationship (p<.037, n=131).  Respondents who reported 

decreasing consumption tended to more strongly agree (mean 

score of 1.4 on a 4-point Likert scale) that children are at 

greater risk than respondents who had not decreased 

consumption (1.6). 

A one-way ANOVA was computed to analyze the 

relationship between "child risk" (Q47) and pesticide 

residues concerns when purchasing imported, fresh produce 

(Q34) .  There was a significant relationship (p<.000, 

n=130).  Post hoc multiple comparison tests (Student-Newman- 

Keuls Procedure) showed significant relationships for four 

groups: 

• respondents replying "always" concerned when 
purchasing imported produce who tended to strongly 
agree (mean score of 1.3 on a 4-point Likert scale) 
compared to those "sometimes" concerned who tended 
to more strongly/somewhat agree (1.6); 

• respondents replying "always" concerned who tended 
to strongly agree (mean score of 1.3 ) compared to 
those "rarely" concerned who also strongly/somewhat 
agreed (1.7); 
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• respondents replying "always" concerned who tended 
to strongly agree (mean score of 1.3 ) compared to 
those "never" concerned who tended to somewhat agree 
(2.3); 

• respondents replying "sometimes" concerned (mean 
score of 1.6) who tended to strongly agree compared 
to those replying "never" concerned who tended to 
somewhat agree (2.3) ; 

• respondents replying "rarely" concerned (mean score 
of 1.7) who tended to strongly agree compared to 
those replying "never" concerned who tended to 
somewhat agree (2.3) . 

Pearson r correlation did show a significant positive 

relationship between "child risk" (Q47) and preference for 

buying produce grown without synthetic chemicals (Q37) 

(p^.000, r=.48, n=126). 

There was not a significant relationship between "child 

risk" (Q47) and the following:  identification of "chemicals 

used during growing" as a factor affecting produce selection 

(Q27-2), previous purchases of "certified pesticide free" 

produce in 1992 (Q28), the extent of reported decrease in 

consumption (Q33), concerns with pesticide residues when 

purchasing processed (canned, frozen, dried) produce (Q35), 

pesticide residues concerns when choosing a restaurant 

(Q36) , and pesticide residues concerns when purchasing table 

ready produce (Q40A). 

Commercial Growers 

Selection decisions of growers were not measured. 

Discussion of Hypothesis l: 

For preservers, six of the twelve produce selection 

decision questions were significantly related to the 

perception that food produced using pesticides are "high" 

risk (Q4).  Use of chemicals during growing influenced 
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selection.  Preservers were more willing to pay more for 

"certified residue free" produce and more likely to buy 

produce grown without synthetic chemicals because of 

concerns about pesticides.  They tended to be concerned 

about residues when buying imported and processed produce, 

and when choosing a restaurant. 

All but two of the produce selection decision questions 

were significantly related to preservers' perceptions that 

chemical residues remaining on produce are a major health 

concern (Q13).  The extent of reported decreases in 

consumption of produce due to increasing concerns about 

chemical residues was not significantly related.  Neither 

was concerns about pesticide residues when purchasing table 

ready produce. 

Five of the produce selection decision questions were 

significantly related to preservers' perceptions that^ 

children are at a greater risk of illness from pesticide 

residues than adults (Q47).  Preservers were more willing to 

increase consumption of produce grown without chemicals if 

it was more readily available, to pay a higher price for 

"certified residue free" produce, and to have decreased 

their consumption of produce due to concerns abut chemical 

residues.  They were also more likely to avoid imported 

produce and pay more for produce grown without synthetic 

pesticides. 

Overall, preservers' produce selection decisions were 

influenced more by "chemical residues concerns" (Q13) than 

"pesticide risk perceptions" (Q4) or "child risk" 

perceptions (Q47). 

For volunteers, all but two of the produce selection 

decision questions were significantly related to their 

"pesticide risk perceptions" (Q4) and "chemical residues 

concerns" (Q13).  Only previous purchases of "certified 

pesticide free" produce and the extent of decrease in 

consumption of produce were not significantly related. 
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Purchase selection decisions were less affected by 

concern for children being at a greater risk of illness from 

pesticide residues than adults (Q47).  Seven of the twelve 

selection questions were significantly related.  Volunteers 

concerned that children are at a greater risk were more 

likely to increase consumption of produce grown without 

chemicals if readily available, purchase produce that does 

not look as good if grown without chemicals and pay more for 

"certified residue free" produce.  They were more likely to 

have decreased consumption of produce due to concerns about 

chemical residues, be concerned about residues on imported 

and processed produce, and pay more for produce grown 

without synthetic pesticides. 

When comparing preservers to volunteers, based on p 

values for risk perceptions and their produce selection 

decisions, volunteers' produce selection decisions appeared 

to be influenced more by all three measures of pesticide 

risk perceptions than preservers. 

Hypothesis #2 

Hypothesis 2:  Extension clientele (Preservers, 

OSU Master Gardener volunteers, Commercial 

vegetable growers) perception of pesticide risks 

are related to pesticide application practices. 

Risk perceptions were measured by Q4, Q13, and Q47. 

Pesticide application practices were measured by Q42 and 

Q43. 

Home Preservers 

A Chi square test was conducted to analyze the 

relationship between perceptions of risk associated with 

eating foods produced using pesticides (Q4) and use of 

pesticide in home gardens (Q42).  There was a significant 
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relationship (p<.000, n=89).  Eighty-five percent grew 

fruits and vegetables (Q41) and thirty percent of these used 

pesticides (Q42).  Four percent of the respondents 

perceiving pesticide risk as "high" used pesticides compared 

to 56% of the "low" risk respondents. 

There were no significant relationships between the 

"pesticide risk perceptions" (Q4) and a reported change in 

pesticide application practices (Q43). 

A one-way ANOVA was conducted to analyze the 

relationship between risk perception of chemical residues as 

a major health concern (Q13) and use of pesticides in home 

gardens (Q42).  There was a significant relationship 

(p^.000, n=101).  Respondents using pesticides tended to 

moderately agree (mean score of 2.4) that chemical residues 

are a major health concern compared to respondents not using 

pesticides who tended to strongly agree (1.7). 

A one-way ANOVA was conducted to analyze the 

relationship between "chemical residue concerns" (Q13) and 

changes in pesticide application practices (Q43).  There was 

a significant relationship (ps.009, n=33).  Respondents who 

reported changing practices tended to moderately agree (mean 

score of 1.9) that chemical residues are a major health 

concern compared to respondents not changing their pesticide 

application practices who neither agreed nor disagreed 

(2.9) . 

There were no significant relationship between "child 

risk" (Q47) and pesticide application practices (Q42). 

Volunteers 

A Chi square test was conducted to analyze the 

relationship between perception of risks associated with 

eating foods produced using pesticides (Q4) and use of 

pesticides in home gardens (Q42).  There was a significant 

relationship (p^.OOO, n=112). Ninety-one percent grew 

fruits and vegetables (Q41) and 42% used pesticides (Q42). 
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Eleven percent of respondents perceiving pesticide risk as 

"high" used pesticides compared to 62% of the "low" risk 

respondents. 

There were not significant relationships between 

"pesticide risk perceptions" (Q4) and a reported change in 

pesticide application practices (Q43) or changes in 

pesticide application practices influenced by Master 

Gardener training (Q64). 

A one-way ANOVA was conducted to analyze the 

relationship between perceptions of chemical residues 

remaining on produce as a major health concerns (Q13) and 

use of pesticides in home gardens (Q42).  There was a 

significant relationship (p<.000, n=139).  Respondents using 

pesticides tended to neither agree nor disagree (mean score 

of 3.3) that chemical residues are a major health concern 

compared to respondents not using pesticides who moderately 

agreed (2.2) . 

There were no significant relationships between 

"chemical residue concerns" (Q13) and a reported change in 

pesticide application practices (Q43) or changes in 

pesticide application practices influenced by Master 

Gardener training (Q64). 

A one-way ANOVA was conducted to analyze the 

relationship between the perception that children are at 

greater risk of illness from pesticide residues than adults 

(Q47) and use of pesticides in home gardens (Q42).  There 

was a significant relationship (p<.000, n=120).  Respondents 

using pesticides tended to "somewhat agree" (mean score of 

1.8 on a 4-point Likert scale) that children are at greater 

risk compared to respondents not using pesticides who more 

strongly agreed (1.4). 
A one-way ANOVA was conducted to analyze the 

relationship between "child risk" (Q47) and reported changes 

in use of pesticides (Q43).  There was a significant 

relationship (p^.004, n=51).  Respondents who reported 

changing their use of pesticides tended to strongly agree 
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(mean score of 1.5 on a 4-point Likert scale) that children 

are at greater risk compared to those not changing who 

"somewhat" agreed (2.0). 

There was not a significant relationships between 

"child risk" (Q47) and reported changes in pesticide 

application practices influenced by Master Gardener training 

(Q64) . 

Commercial Growers 

There was not a significant relationships between the 

perception of risk associated with eating foods produced 

using pesticides (Q4) and reduction in use of pesticides 

(Q22) . 

A one-way ANOVA was conducted to analyze the 

relationship between perception of chemical residues as a 

major health concern (Q13) and reduction in use of 

pesticides (Q22).  There was a significant relationship 

(p<.046, n=123). Respondents who reported reduction in use 

of pesticides tended to moderately disagree (mean score of 

3.4) that chemical residues are a major health concern 

compared to those not reducing use of pesticides who tended 

to more strongly disagree (3.9). 

A one-way ANOVA was conducted to analyze the 

relationship between the perception that children are at no 

greater risk (Q10) and reduction in use of pesticides (Q22). 

There was a significant relationship (p^.016, n=118).  The 

respondents reporting reduction in use of pesticides tended 

to somewhat less agree (mean score of 2.6 on a 4-point 

Likert scale) that children are at no greater risk compared 

to those who had not reduced pesticide use who somewhat 

agreed (2.2). 
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Hypothesis #3 

Hypothesis 3:  Extension clientele (Preservers, 

OSU Master Gardener volunteers, Commercial 

vegetable growers) life stages are related to the 

perceptions of pesticide risks associated with 

pesticide residues on vegetables. 

Risk perceptions were measured by Q4, Q13, and Q47. 

Life stages were measured by Q57 for home 

preservers/volunteers and Q30 for commercial growers. 

Home Preservers 

There were no significant relationships between having 

children living in the home (Q57) and the three measures of 

pesticide risk perceptions (Q4, Q13, Q47). 

Volunteers 

There was not a significant relationship between having 

children living in the home (Q57) and the perception of risk 

associated with eating foods produced using pesticides (Q4). 

A one-way ANOVA was conducted to analyze the 

relationship between having children living at home (Q57) 

and the perception that chemical residues remaining on 

produce are a major health concern (Q13).  There was a 

significant relationship (p^.012, n=154).  Respondents with 

children tended to "somewhat agree" (mean score of 2.1 on a 

4-point Likert scale) that chemicals residues are a major 

health concern compared to respondents without children who 

tended to "somewhat disagree" (2.8). 

A one-way ANOVA was conducted to analyze the 

relationship between having children living at home (Q57) 

and the perception that children are at greater risk of 

illness from pesticide residues than adults (Q47).  There 
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was a significant relationship (p<.000, n=l32).  Respondents 

with children tended to strongly agree (mean score of 1.2 on 

a 4-point Likert scale) that children are at greater risk 

than respondents without children (1.7). 

Commercial Growers 

There were no significant relationships between having 

children living in the home (Q30) and the three measures of 

pesticide risk perceptions (Q4, Q10, Q13). 

Discussion of Hypothesis 3: 

Life stages or having children living at home was 

significantly related to risk perceptions of volunteers but 

not preservers or growers.  For volunteers there were 

significant relationships between preservers and the 

"chemical residues concern" (Q13) and "child risk" (Q47). 

From the comments on the Master Gardener questionnaire 

regarding the influences of the MG training (Q63 and Q64) it 

appears that volunteers' "awareness" of pesticides was 

increased.  Perhaps the pesticide safety training that 

volunteers received affected their perceptions of pesticide 

risks or maybe a bias existed before the training. 

Hypothesis #4 

Hypothesis 4:  Extension clientele (Preservers, 

OSU Master Gardener volunteers, Commercial 

vegetable growers) gender is related to the 

perceptions of pesticide risks associated with 

pesticide residues on vegetables. 

Risk perceptions were measured by Q4, Q13, and Q47. 

Gender was measured by Q53 for home preservers/volunteers 

and Q24 for commercial growers. 
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Home Preservers 

A Chi square test was conducted to analyze the 

perception of risk associated with eating produce using 

pesticides (Q4) and gender (Q53).  There was a significant 

relationship (p<.019, n=103).  Eighty-nine percent of 

respondents perceiving pesticide risk as "high" were female 
compared to 71% of "low" risk respondents. 

There were no significant relationships between gender 

(Q53) and either of the other two pesticide risk perceptions 
measured (Q13, Q47). 

Volunteers 

A Chi square test was conducted to analyze the 

relationship between the perception of risk associated with 

eating foods produced using pesticides (Q4) and gender 

(Q53) .  There was a significant relationship (p<.002, 

n=123) .  Of respondents perceiving pesticide risk as "high," 

65% were female compare to 36% of "low risk" respondents. 

A t-test was conducted to analyze the relationship 

between the perception that chemical residues are a major 

health concern (Q13) and gender (Q53).  There was a 

significant relationship (p<.043, n=154).  Females had 

tended to more moderately agree (mean score of 2.4) that 

chemical residues are a major health concern than males 

(2.8) . 

There was not a significant relationship between the 

perception that children are at greater risk (Q47) and 

gender (Q53). 

Commercial Growers 

There were no significant relationship between gender 

(Q24) and the three perceptions of pesticide risk measured 
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(Q4, Q10, Q13).  However, the sample was 95% male and 5% 

female. 

Discussion of Hypothesis 4: 

For preservers, gender was significantly related to 

"pesticide risk perceptions" (Q4).  For volunteers, gender 

was significantly related to "pesticide risk perceptions" 

(Q4) and "chemical residues concerns" (Q13).  Because of the 

equal ratio of male to female in the volunteer group, this 

suggests there indeed is a significant difference in the 

pesticide risk perceptions of males and females.  The Center 

for Produce Quality (17) found a "clear gender gap" existed, 

with women expressing more concern than men, not only about 

pesticide residues but in every aspect of food safety and 

nutrition in which they were questioned.  This gender gap 

was also substantiated by Chou (2), King (27) and the Food 

Marketing Institute (15). 

Gender was apparently not significantly related to the 

risk perceptions of the growers. 

Hypothesis #5 

Hypothesis 5;  National and local media Coverage 

is related to Extension clientele (Preservers, OSU 

Master Gardener volunteers, Commercial vegetable 

growers) perceptions of risks associated with 

pesticide residues on vegetables. 

Risk perceptions were measured by Q4, Q13, and Q47. 

Media awareness was measured by computing an average score 

for Q45(A+B+C+D) for both home preservers and volunteers. 

Media awareness was measured by Qll for commercial growers. 
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Home Preservers 

A one-way ANOVA was conducted to analyze the 

relationship between the perception of risk associated with 

eating foods produced using pesticides (Q4) and media 

awareness (Q45A,B,C,D).  There was a significant 

relationship (p<.016, n=104).  Respondents perceiving 

pesticide risk as "high" tended to score higher on recall of 

media events compared (mean score of 2.6 out of a possible 

4.0) than "low" risk respondents (2.2). 

Pearson r correlations did show a negative relationship 

between the perception that children are at greater risk of 

illness from pesticide residues than adults (Q47) and the 

media awareness score (Q45A,B,C,D) (p<.052, r=-.17, n=93). 

There was not a significant relationship between media 

awareness (Q45A,B,C,D) and the perception that chemical 

residues remaining on produce are a major health concern 

(Q13). 

Volunteers 

There was not a significant relationship between media 

awareness (Q45A,B,C,D) and any of the three pesticide risk 

perceptions measured (Q4, Q13, Q47). 

Commercial Growers 

There was not a significant relationship between media 

awareness (Qll) and any of the three pesticide risk 

perceptions measured (Q4, Q13, Q47). 

Discussion of Hypothesis 5: 

Media awareness was related to pesticide risk 

perceptions measures of preservers but not those of 

volunteers or growers.  Preservers recall of more media 
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events was significantly related to "pesticide risk 

perceptions" (Q4) and "child risk" (Q47).  This suggests 

that the media may affect the preserver more than the 

volunteer or grower, who have more experience and/or 

knowledge of agricultural chemicals.  Interestingly, the 

preservers relied more on the written media (newspaper 85%, 

magazines 76%) than television (62%) or radio (52%), as did 

the volunteers (newspaper 76%, magazines 85%, television 

42%, radio 37%).  Ninety-nine percent of volunteers relied 

on the OSU Extension Service (preservers,77%) for pesticide 

information.  Preservers also relied heavily on friends and 

relatives (85%) for* information (volunteers, 57%) .  This 

suggests that preservers may be open to influence from 

sources or people like the Extension Service that they feel 

they can trust. 

Hypothesis #6 

Hypothesis 6;  Extension clientele (Preservers, 

OSU Master Gardener volunteers) perceptions of 

pesticide risks are related to their level of 

knowledge of agricultural production techniques 

and practices. 

Risk perceptions were measured by Q4, Q13, and Q47. 

Knowledge of agricultural production techniques and 

practices was measured by computing an average score for 

Q48-52 for both home preservers and volunteers. 

Home Preservers 

There was not a significant relationship between the 

three pesticide risk perceptions measured (Q4, Q13, Q47) and 

knowledge of agricultural practices and techniques (Q48- 

Q52) . 
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Volunteers 

There was not a significant relationship between the 

perception of risk associated with food produced using 

pesticides (Q4) and knowledge of agricultural practices and 
techniques (Q48-52). 

Pearson r correlation did show a significant positive 

relationship between the perception that chemical residues 

remaining on produce are a major health concern (Q13) and 

the computed knowledge score (p^.003, r=.22/ n=132). 

Pearson r correlation also showed a significant, 

positive relationship between the perception that children 

are at greater risk of illness from pesticide residues than 

adults (Q47) and the computed knowledge score (Q48- 

52)(p<.013, r=.19, n=132). 

Commercial Growers 

Growers' knowledge of agricultural practices and 

techniques was not measured. 

Discussion of Hypothesis 6: 

Knowledge of agricultural practices and techniques was 

related to risk perceptions of volunteers but not 

preservers.  The scores were low for both groups and there 

was a limited range to correlate.  Preservers' knowledge 

score was lower than volunteers suggesting knowledge 

increased concerns about risk or that the volunteers might 

have entered the training program with preconceived risk 

perceptions. 
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SUMMARY 

Factors associated with pesticide residue risk 

perceptions of three OSU Extension Service clientele groups 

(Home Food Preservers, Master Gardener volunteers, 

Commercial vegetable growers) were assessed, as well as the 

impact of the perceptions on their produce selection. 

Three different measures of risks perceptions 

associated with pesticide residues were used to test six 

hypotheses:  Q4 "pesticide risk perceptions," Q13 "chemical 

residue concerns," and Q47 "child risk." Results of the 

hypothesis testing showed differences among samples of OSU 

Extension clientele. 

Preservers and OSU Master Gardener volunteers' 

perceptions of pesticide risk were significantly 

related to some of their produce selection 

decisions at home and away from home. 

For preservers only three of the twelve produce 

selection decision questions had significant relationships 

with all three measures of pesticide risks perceptions (Q4, 

Q13, Q47).  Respondents who perceived eating foods produced 

using pesticides as a "high risk" (Q4) were most concerned 

that chemicals residues remaining on produce are a major 

health concern (Q13), were most concerned that children are 

at a greater risk of illness from pesticide residues (Q47), 

and were more willing to pay for "certified residue free" 

produce.  They also were more concerned about purchasing 

imported produce and willing to pay more for produce grown 

without synthetic pesticides. 

For volunteers, seven of the twelve produce selection 

decision questions were significantly related to all three 

measures of pesticide risk perceptions (Q4, Q13, Q47). 

Respondents who perceived the following would consume more 

produce grown without pesticides if it were more readily 
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available:  eating foods produced using pesticides as a 

"high risk" (Q4), who were most concerned that chemicals 

residues remaining on produce are a major health concern 

(Q13), and who were most concerned that children are at a 

greater risk of illness from pesticide residues (Q47).  They 

were also more willing to buy produce grown without 

chemicals even if it did not look as good, and would pay 

more for "certified residue free" produce.  They had 

decreased consumption of produce due to concerns about 

chemical residues.  They were concerned about pesticide 

residues when purchasing imported and processed produce and 

were willing to pay more for produce grown without synthetic 

pesticides. 

For both groups, only three produce selections decision 

questions were significantly related to all the measures of 

pesticide risk perceptions (Q4, Q13, Q47).  They included 

willingness to pay a higher price for certified residue free 

produce, concern about pesticide residues when buying 

imported produce, and intention to purchase produce grown 

without synthetic pesticides even if it cost more. 

Preservers', OSU Master Gardener volunteers', and 

commercial vegetable growers' perceptions of 

pesticide risks were significantly related to 

pesticide application practices in home gardens. 

For preservers, there was a significant relationship 

between pesticide use in the home and "pesticide risk 

perceptions" (Q4) and "chemicals residues concerns" (Q13). 

Few (4%) of those perceiving "high" risk (Q4) used 

pesticides in their gardens compared to over half (57%) of 

the "low" risk respondents.  Non-pesticide users more 

strongly agreed that chemical residues are a major health 

concern.  For respondents using pesticides (who tended to 

more moderately agree that chemical residues are a major 

health concern) there was a significant relationship with 
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their changing pesticide application practices due to their 

increasing concerns over pesticide use. 

For volunteers, there was a significant relationship 

between pesticide application practices and all three 

measures of pesticide risk perceptions (Q4, Q13, Q47).  Few 

of the "high" risk respondents (11%) used pesticides in 

their gardens compared to more than half (62%) of the "low" 

risk respondents.  Non-pesticide users more moderately 

agreed that chemical residues are a major health concern 

while users neither agreed nor disagreed.  Non-pesticide 

users more strongly agreed that children are at a greater 

risk of illness from pesticide residues.  For respondents 

using pesticides (who tended to strongly agree about "child 

risk"), there was a significant relationship with their 

changing pesticide application practices due to their 

increasing concerns over pesticide use. 

For the grower, there was a significant relationship 

between pesticide application practices and "chemical 

residue concerns" (Q13) and "child risk" (children are at no 

greater risk) (Q10).  Growers that had not changed their 

pesticide application practices tended to moderately 

disagree that chemical residues remaining on produce are a 

major health concern, in comparison to those changing 

pesticide application practices who tended to moderately 

disagree to a lesser degree.  Growers that had not changed 

their pesticide application practices tended to "somewhat" 

agree that children are at no greater risk compared to those 

changing pesticide application practices who somewhat agreed 

to a lesser degree. 

The "high" risk perceived by preservers and volunteers 

was related to a decrease in pesticide use.  The growers' 

"low" risk perception was related to changes in pesticide 

use but not because of consumer concerns.  The changes were 

related more to availability and government regulations. 

This suggests that the grower is not likely to decrease use 

of pesticides due to consumer concerns as long as 
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agricultural chemicals are available because they considered 

pesticides "low" risk. 

OSU Master Gardener volunteers' life stages were 

significantly related to pesticide risks 

perceptions. 

There was a significant relationship between life 

stages (having children living in the home) and two measures 

of pesticide risk perception:  "chemical residues concerns" 

(Q13) and "child risk" (Q47) for volunteers.  Those 

volunteers with children tended to agree chemical residues 

on produce are a major health concern compared to those 

without children who neither agreed nor disagreed. 

Volunteers with children also strongly agreed that children 

are at a greater risk of illness from pesticides compared to 

those without children who tended to somewhat agree. 

This suggests volunteers' risk perceptions were 

affected by having children living in the home and their 

knowledge of chemicals.  Interestingly, the volunteers, as 

a group, were the oldest and had the fewest children. 

Preservers' and OSU Master Gardener volunteers' 

gender was significantly related to their 

perceptions of risks associated with pesticide 

residues on produce. 

Preservers' gender was related to "pesticide risk 

perceptions" (Q4).  Two-thirds (68%) of the female 

respondents perceived the risk as "high" compared to one- 

third (39%) of the male respondents.  This suggests that 

females are more concerned than males. 

Volunteers' gender was related to two measures of 

pesticide risk perception:  "pesticide risk perceptions"(Q4) 

and "chemical residue concerns" (Q13).  Over half (56%) of 

the women responding perceived eating foods produced using 
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pesticides as "high" risk compared to less than a third 

(28%) of the male respondents.  Females tended to agree that 

chemical residues on produce are a major health concern 

while males tended to neither agree nor disagree. 

Awareness of national and local media coverage was 

significantly related to preservers' pesticide 

risk perceptions. 

For preservers, media awareness was significantly 

related to two measures:  "pesticide risk perceptions" (Q4) 

and "child risk" (Q47).  Those preservers perceiving the 

pesticide risk as "high" (i.e. they had higher media 

awareness scores) ,..recalled more of the media events.  This 

suggests that exposure influenced preservers more than the 

volunteers who were trained by the OSU Extension Service. 

OSU Master Gardener volunteers' pesticide risk 

perceptions were significantly related to their 

level of knowledge of agricultural production 

practices. 

For the Master Gardener volunteer, knowledge was 

related to two measures of pesticide risk perceptions: 

"chemical residues concern" (Q13) and "child risk" (Q47). 

Volunteers scored 1.6±1.0 out of a possible 5.0 compared to 

the preservers' score of 0.9±0.9 out of a possible 5.0. 

This suggests there is room for improvement in the knowledge 

scores for both preservers and volunteers.  Volunteers with 

higher knowledge scores perceived higher risks.  Master 

Gardener volunteers have been trained in pesticide safety. 

This suggests their training may have influenced their risk 

perceptions of "chemical residues concerns" and "child risk" 

or they might have been biased at the time of recruitment. 
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IMPLICATIONS 

There were many differences among the Extension 

clientele.  For example, their confidence that the fresh 

fruits and vegetables available to consumers are safe to eat 

(Ql) varied greatly.  Not surprising, seven out of ten 

commercial growers were "very confident," compared to one 

out of ten preservers and 2 out of ten volunteers.  This 

information implies there is a large confidence gap between 

growers and the public.  This can affect the growers' 

credibility and profitability if another event like the Alar 

and apple incident should occur.  It also implies that 

communications could be strengthened by education of all 

groups so there is a better understanding of their different 

perceptions of risk.  However, it appears it is important to 

target the educational programs in different ways for the 

different groups. 

Interestingly, two-thirds of preservers and volunteers 

tended to agree that health benefits of eating fresh produce 

outweigh the risks from possible pesticide residues (QIO for 

preservers and volunteers).  This implies there is an 

opportunity for additional information about why pesticides 

are used and what to expect when they are eliminated or 

reduced.  Consumers can be informed and then allowed to 

decide after receiving more facts. Additional information 

gathered from the surveys could be used to further evaluate 

perceptions or behaviors of the sample populations.  For 

example, Qll and Q23 gathered additional information about 

pesticide risk and children while open-ended questions 

supplied information about changes in produce consumption 

(Q32) and reasons for growing their own fruits and 

vegetables (Q41). 

Some responses to the measurement of risk perceptions 

suggest some preservers and volunteers have not made up 

their minds.  The "pesticide risk perception" measure (Q4) 

showed 13% of preservers and 13% of volunteers were "not 
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sure."  For the "chemical residues concerns" measure (Q13), 

10% of preservers and 12% of volunteers neither agree nor 

disagree that chemical residues remaining on produce are a 

major health concern.  Twenty-four percent of preservers and 

15% of volunteers "don't know" whether children are at a 

greater risk of illness from pesticides than adults (Q47). 

These groups of respondents might be open to information 

like an Extension bulletin, as an educational tool. 

Although preservers and volunteers say they are 

concerned about pesticides (Q4, Q13, Q47), only one-third of 

preservers and one-fifth of volunteers consider chemicals 

when purchasing their produce (Q27-2).  However, preservers 

rated appearance as the most important influence when 

purchasing produce (Q27-4).  This suggests some consumers 

may want fewer chemicals but may not be willing to trade a 

poorer appearance when it comes to actual selection of 

produce.  This compares to Ott's (53) results, when Georgia 

shoppers indicated an interest in pesticide-residue-free 

fresh produce but were unwilling to accept cosmetic or 

insect damage caused by non-use of pesticides. 

Use of pesticides had decreased in the last five years 

for the concerned preservers and volunteers.  This implies a 

continuation of the trend observed and reported during the 

1984 study of Pennsylvania consumers. 

Life stages were not as important an influence on 

pesticide risk perceptions for the groups with the most 

children living at home (preservers and growers).  This 

implies there might be other factors involved.  Likewise 

gender was not significantly related to all three measures 

of pesticide risk perception as might have been expected 

from other surveys, implying again that other factors may be 

involved. 

Media awareness, having the ability to reach a large 

audience quickly, showed less influence than might have been 

expected.  Further investigation might provide insight into 

why media did not appear to significantly influence 
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pesticide risk perceptions of volunteers while it was 

significantly related to "pesticide risk" and "child risk" 

perceptions of preservers.  Perhaps knowledge of 

agricultural practices is a factor in media awareness also. 

The knowledge of agricultural production practices 

scores (Q4 8-52) showed many "don't know" responses. 

(Although "don't know" was not a response category, so many 

of the respondents wrote it in on the survey form that it 

was decided to include it in analysis.)  This implies there 

is a lack of knowledge about residue testing, application 

practices, and organic produce.  Education to increase 

knowledge may help overcome some of the fears and change the 

perceptions associated with pesticides.  Judging from the 

additional comments on the questionnaires by the volunteers 

(Q63 and Q64), it was the knowledge from the Master Gardener 

training that caused the volunteers to have higher 

perceptions of risk. 
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FUTURE RESEARCH NEEDS 

One limitation of the study was sample selection.  Home 

food preservers were Multnomah and Lane county Food 

Preservation Hotline callers who agreed to participate and 

then actually returned the completed surveys.  Master 

Gardener volunteers were randomly selected from ten counties 

to give an equal sample of females and males, not a true 

representation of the population, which is two-thirds 

female, or of state wide membership.  Commercial growers 

were a convenience sample attending an annual meeting of 

vegetable growers. • Because of sampling limitations, it is 

not possible to generalize findings to all members of the 

three groups of Extension Clientele in Oregon.  This 

limitation could be overcome by a more completely random 

sampling of Oregon residents from telephone listings, 

voters' registration records or drivers licenses for 

consumers.  For Master Gardener volunteers, a random 

sampling of the total statewide roster would more 

information and account for any regional bias. In the future 

it would be interesting to survey not only commercial 

vegetable growers but possibly commercial fruit growers to 

see if their pesticide risk perceptions are different from 

their counterparts in industry. 

A large sample of food preservers might give more 

insight into the pesticide risk perceptions of the 

population in general and not just the more urban areas 

served by the Multnomah and Lane county Food Preservation 

Hotlines.  Informational workshops, targeting the basically 

female food preserver, could test whether knowledge of 

agricultural practices has an effect on the perceptions of 

pesticide risk. 

Since changes in perceptions can cause changes in 

selection decisions, pesticide education might increase 

consumption of produce by reducing fears and helping 

consumers learn how they can lessen their risks by washing, 
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cooking, and peeling.  Research might also identify how much 

more consumers would be willing to pay for "certified 

residue free" produce (Q31) or produce grown without the use 

of synthetic pesticides (Q37).  Additional research might 

also identify why "volunteers" selection decisions were more 

likely related to risk perceptions.  Was it the fact that 

they know more about the chemicals and recognize that 

improperly used pesticides can be dangerous? Or is 

ignorance bliss for the preserver, who may not have given 

pesticides much thought in between media events? 

Since the pesticide risk perceptions of volunteers were 

more significant related to the hypotheses than the home 

preservers, it would be interesting to examine the 

characteristics of the volunteers themselves.  It would be 

informative to know why the clientele decided to take the 

Master Gardener training and what perceptions they brought 

to the training.  By giving a pre-test and then a post-test 

after training, we could assess the influence of the 

training on their pesticide risk perceptions. 

A media campaign, targeted to the general public, could 

explain some of the agribusiness practices (organic and non- 

organic) and incorporate information on the government 

residue testing programs.  It could be as simple as small, 

colorful flyers in the produce sections of the local 

supermarket.  This could increase the knowledge scores and 

may ease the fears of some consumers.  At the very least it 

would identify where further information could be obtained. 
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Cover Letter For Home Food Preservers Questionnaire 
EXTENSION 

HOME ECONOMICS 

OREGON 
STATE 

UNIVERSITY 

MiUm Hall 161 
Corvallii, Oregon 

97331-5106 

January, 1993 

Oregonians enjoy a wide variety of fruits and vegetables throughout the year. 
We're surveying our Extension clientele to assess factors that influence their 
purchase decisions. As a user of our county Extension food preservation 
telephone hotline, your opinions are important to us. 

You're one of a small sample of home food preservers who are receiving this 
questionnaire. Thanks for indicating an interest in our survey when you 
contacted the Extension Service for food preservation assistance last summer. 

Your participation in our survey is entirely voluntary. You may be assured of 
complete confidentiality. The questionnaire has an identification number for 
mailing purposes only. Your name will never be placed on the questionnaire 
or associated with the responses during analysis or reporting. 

Your responses to the questions should reflect your own personal opinions 
rather than those of others in your household. Note that there is an 
opportunity for you to report differing opinions of other household members 
(Question 17). Because it's important to have both male and female 
viewpoints represented, we hope that you will be able to complete the 
questionnaire. 

We've provided a stamped, self-addressed return envelope for the completed 
questionnaire. If you'd like a summary of survey results, write "Results 
requested" on the back of this return envelope and print your name and 
address below it Please do not put this information on the questionnaire 
itself. 

The survey findings will help us develop an Extension food safety publication. 
If you'd like a copy when if s available, write "Bulletin requested" on the return 
envelope, too. 

Thank you for your time and assistance, 
any questions you may have. 

We would be most happy to answer 

TcUphoaf owcerciy, 
503-737-321I 

ETNEP 

S0i-7)7-3tS4 

Fax Peggy Love 
303-737-4423 OSU Graduate student 

Master Food Preserver 
255-5067 (Portland) 

Carolyn Raab, PluD., RJD. 
- Extension Foods and Nutrition 

Specialist 
737-1019 (Corvallis) 

-_^<uniw««aTY     Agricallare, Home Ecoaomici, 4-H Youtk, Forcitry, Commaaity Davelop- 
cXTcNSjON    nent, Eacr|]r, and Exicoiioa S«a Graal Profraall. Ortgaa Stale Uairenity. 

S03VIGE   Waited Statet Departmeni oi Agricaltarc, and Oregoa coaaiiet cooperatiag 
The Extemioo Service offen in program* aod material* equally to all people. 
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Cover Letter for Master Gardener Questionnaire 

EXTENSION 

HOME ECONOMICS 

OREGON 
STATE 

UNIVERSITY 

MiUm Hill MI 
Corrallii, Oregon 

»7331S10« 

January, 1993 

Oregonians enjoy a wide variety of fruits and vegetables throughout the year. 
We're surveying our Extension clientele to assess factors that influence their 
purchase and production decisions. As a Master Gardener, your opinions are 
important to us. You're one of a small sample of volunteers who are receiving 
this questionnaire. 

Your participation in our survey is entirely voluntary. You may be assured of 
complete confidentiality. The questionnaire has an identification number for 
mailing purposes only. Your name will never be placed on the questionnaire 
or associated with the responses during analysis or reporting. 

Your responses to the questions should reflect your own personal opinions 
rather than those of others in your household. Note that there is an 
opportunity for you to report differing opinions of other household members 
(Question 17). Because it's important to have both male and female 
viewpoints represented, we hope that you will be able to complete the 
questionnaire. 

We've provided a stamped, self-addressed return envelope for the completed 
questionnaire. If you'd like to receive a summary of survey results, write 
"Results requested" on the back of this return envelope and print your name 
and address below it Please do nol put this information on the questionnaire 
itself. 

The survey findings will help us to develop an Extension food safety 
publication that hopefully will become part of Master Food Preserver and 
Master Gardener training materials. We'll be glad to send you a copy when 
it's available. If you'd like one, write "Bulletin requested" on the return 
envelope, too. 

Thank you for your time and assistance, 
any questions you may have. 

Sincerely, 

We would be most happy to answer 

Tdtpkou 
S03-737J2n 

EFNEf 
503 -TST-MM 

FM 

503 •737-4423 

Peggy Love 
OSU Graduate student 
Master Food Preserver 
255-5067 (Portland) 

Carolyn Raab, PhD., RD. 
Extension Foods and Nutrition 

Specialist 
737-1019 (Corvallis) 

Africaltarc, Horn* Ecoaoaio, 4-H Yoacb, Fortury. Caaaiaaiir Develop- 
©CTENSION    auai, Eaufjr, tad Exttaiioa Sea Craai Pro|riiM. Orefoa Slice Uaiversiiy. 

cgoy/IQe    Uailcd Statat Dapanaaat of A|ricaliare, aad Orefoa coaatiei cooperariag 
Th« Ezieatioa Service of fan in profraat aad ■atariale eqaally to all people. 
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Reminder Postcards 

We recently mailed you a questionnaire about factors that influence your 
fruit and vegetable purchase decisions. Thanks for agreeing to participate 
in the survey when you contacted the O.S.U. Extension Service last 
summer. 

If you've already completed and returned the questionnaire to us, please 
accept our sincere thanks. If not, please do so today. Because it has been 
sent to only a small sample of food preservation hotline callers, your 
response is very important 

If by some chance you did not receive the questionnaire, or if it got 
misplaced, please call us collect and we will get another one in the mail to 
you today. Thanks! 

Sincerely, 

Pegg/Love Carolyn Raab, PLD., R.D. 
255-5067 (Portland) 737-1019 (O.S.U.) 

We recently mailed you a questionnaire about factors that influence your 
fruit and vegetable purchase and production decisions. Your name was 
drawn in a random sample of Willamette Valley Master Gardeners. 

If you've already completed and returned the questionnaire to us, please 
accept ftur siflCgre franKE   If not, would you please do so today? Because 
it has been sent to only a small sample of volunteers, your response is 
needed for the results to accurately represent views and concerns of all 
Master Gardeners. 

If by some chance you did not receive the questionnaire, or if it got 
misplaced, please call us collect and we will get another one in the mail to 
you today. Thanks! 

Sincerely, 

Peggy Love Carolyn Raab, PhJX, RJD. 
255-5067 (Portland) 737-1019 (O.S.U.) 
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Follow-up Letter 
EXTENSION 

HOME ECONOMICS 

OREGON 
STATE 

UNIVERSITY 

MiUm Hall 161 
Corvallii, Oregon 

97351 5106 

Telcphoat 
S0J-7S7-3211 

EFNEr 
503r37i«a4 

Fax 
50J- 737-4421 

January 29, 1993 

Several weeks ago, we wrote to ask you about factors that influence your 
selection of fruits and vegetables. We have been encouraged by the 
number of returned questionnaires but, to the best of our knowledge, we 
have not yet received your response. 

We would still like to hear from you. A replacement questionnaire is 
enclosed. Your returned questionnaire will make a significant contribution 
to our research study. 

The survey findings will help us develop an Extension food safety 
publication which we would be glad to send you when available. If you 
would like one, write "Bulletin requested" on the back of the return 
envelope. 

We would also be happy to send you a summary of the survey results. 
Simply write "Results requested" on the back of the return envelope. 

Your contribution to the success of our study will be greatly appreciated. 

Sincerely, 

Peggy Love 
Graduate student 
Oregon State University 

Carolyn Raab, PhD., RJX 
Extension Foods and Nutrition 

Specialist 

_—icvum „      Aincalrart, Horn* Ecoaoaici, 4-H Youth, Foremy. Commaaity Devtlop- 
cXTcNplON    ■«•!, Eacrfy, aad Eittatioa Sea Craai Prefraait. Ortfoa State Uaitcnity, 

SS7VIGE    Ua*<*d Slates Oepartairat of Africultarc, aad Or«|oa coaatiei cooperating. 
Tfce Extcaetoa Ser»ice ottm in prograat aad aatertali equally to all people. 
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Preserver/Master Gardener Survey 

1. Generally speaking, how confident are you that the fresh fruits 
and vegetables available to consumers are safe to eat? (Circle 
one) 

1. Very confident 
2. Somewhat confident 
3. Not very confident 
4. Not at all confident 
5. Don't know 

Some people consider the following to be potentially risky behaviors. 
What are your perceptions? Rate each behavior by marking appropriate 
box for each. 

High  Low  No   Not 
Risk  Risk Risk Sure 

2. Smoking cigarettes 0    0    D    0 

3. Drinking and driving □    D    D    D 

4. Eating food produced using □    D    0    □ 
pesticides 

5. Eating irradiated food □ D 0 D 

6. Eating a high cholesterol diet 0 0 0 0 

7. Being very overweight D D 0 □ 

8. Being physically inactive D □ □ D 

9. Eating food with preservatives D D D □ 

10. The health benefits of eating fresh fruits and vegetables far 
outweigh the risks from possible pesticide residues.  (Circle one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 
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11. Current regulations for pesticides do not sufficiently take into 
account the risk that pesticides may pose to children.  (Circle 
one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 

Please circle your level of agreement with each of the following 
statements. 

STRONGLY    MODERATELY      NEITHER      MODERATELY    STRONGLY 
AGREE AGREE A/D DISAGREE        DISAGREE 

12. People are overly        12      3      4      5 
concerned about 
chemical residues on 
fruits and vegetables. 

13. Chemical residues that    12      3      4      5 
may remain on fruits 
and vegetables are a 
major health concern 
to me. 

14. Any chemical residues     12      3      4      5 
that may remain on 
fruits and vegetables 
have little to do with 
my chances of getting 
cancer. 

15. Fruits and vegetables     12      3      4      5 
should be grown 
without chemicals. 

16. Fruits and vegetables     12       3       4       5 
available at the 
supermarket are safe 
to eat. 
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17.   Do other adults in your household have views about the potential 
risks associated with pesticide residues on fruits and vegetables 
that differ from your own? (Circle one) 

Yes 
No 

3. Not sure 
4. Not applicable 

Please circle your level of agreement with each of the following 
statements. 

18. Chemicals used to grow 
fruits and vegetables 
are tested adequately 
before farmers are 
allowed to use them. 

19. Regulations which 
govern chemicals used 
in growing fruits and 
vegetables are too 
strict. 

20. Most fanners are 
careful with chemicals 
used to grow fruits 
and vegetables. 

21. Farmers must use 
chemicals in order to 
grow high quality 
fruits and vegetables. 

22.   Most chemicals used to 
grow fruits and 
vegetables are safe if 
used according to 
government regulation. 

STRONGLY    MODERATELY 
AGREE AGREE 

NEITHER 
A/D 

MODERATELY    STRONGLY 
DISAGREE        DISAGREE 
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23. Scientists don't know much about the risks that pesticides pose to 
the health of children.  (Circle one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 

24. Compared to 1991, how many fresh fruits and vegetables did you 
personally eat in 1992?  (Circle one) 

1. I ate more 
2. I ate less 
3. The amount stayed the same 

25. What is your food shopping role in your household?  (Circle one) 

1. I do most of the food shopping 
2. I sometimes do the food shopping 
3. I assist someone else with the food shopping 
4. Other „—— 
5. I don't do the food shopping (Skip to #32) 

26. How often are you responsible for selecting the fresh fruits and 
vegetables that your household eats? (Circle one) 

1. Always 
2. Most of the time 
3. Sometimes 
4. Rarely 
5. Never 

27. Which of the following influences your selection of fresh fruits 
and vegetables?  (Circle all that apply) 

1. Nutritive value 
2. Chemicals used during growing 
3. Price 
4. Appearance 
5. Taste 
6. Convenience 
7. Other 
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28.   Did you buy any fruits or vegetables that were "certified 
pesticide free" during 1992?  (Circle one) 

1. Yes 
2. No 
3. Not sure 

Please circle your level of agreement with each of the following 
statements. 

STRONGLY    MODERATELY      NEITHER      MODERATELY    STRONGLY 
AGREE AGREE A/D DISAGREE        DISAGREE 

29. I would increase my      1      2      3      4      5 
consumption of fruits 
and vegetables grown 
without chemicals if 
they were more readily 
available. 

30. I would be willing to     1      2      3      4      5 
buy fruits and 
vegetables grown 
without chemicals even 
if they do not look as 
good. 

31. I would be willing to     1      2      3      4      5 
pay a higher price for 
certified residue free 
produce. 

32. Have you decreased your consumption of some fresh fruits and 
vegetables due to concerns about chemical residues? (Circle one) 

-1.   Yes 
2.   No (Skip to #34) 

-»    If yes, which ones?  (List all that apply) 
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33. To what extent have you decreased your consumption of fruits and 
vegetables due to concerna about chemical residues? (Circle one) 

1. To a great extent 
2. To a moderate extent 
3. To a slight extent 

34. Do you think about pesticide residues when you buy imported fresh 
fruits or vegetables? (Circle one) 

1. Always 3.   Rarely 
2. Sometimes 4.   Never 

35. Do you think about pesticide residues when you buy processed 
fruits or vegetables (canned, frozen, dried)? (Circle one) 

1. Always 3.   Rarely 
2. Sometimes 4.   Never 

36. Does pesticide residue on freah fruits and vegetables affect your 
choice of reataurants when dining out?  (Circle one) 

1. Always 3.   Rarely 
2. Sometimes 4.   Never 

37. Even if it costs more, I'd rather buy produce grown without the 
use of synthetic pesticides. (Circle one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 

38. There ia nothing I can do to avoid chemical residues on fruits and 
vegetables.  (Circle one) 

1. True 
2. False 
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39.   Do you do any of the following to minimize any risks associated 
with pesticide residues on fresh produce (fruits and vegetables)? 
(Circle all that apply) 

1. Peel them 
2. Wash them 
3. Cook them 
4. Other 

40. Do you ever buy table ready produce (already washed and peeled)? 
(Circle one) 

i—1.   Yes 
2.   No (Skip to #41) 

—►    If yes, do you think about pesticide residues when you buy 
them?  (Circle one) 

1. Yes 
2. No 

41. Do you grow some of your own fruits and/or vegetables? (Circle 
one) 

pi.   Yes 
2.   No (Skip to #45) 

—►    If yes, why do you grow your own fruits and/or vegetables? 
(Circle all that apply) 

1. For physical exercise 
2. As a hobby 
3. To avoid chemicals that remain on supermarket fruits and 

vegetables 
4. To save money 
5. For better taste and freshness 
6. other  

42. Do you use pesticides on your home-grown fruits and/or vegetables? 
(Circle one) 

1. Yes 
2. No (Skip to #44) 
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43.   Have you changed pesticide application practices in the past 5 
years because of increasing consumer concern over pesticide use? 
(Circle one) 

Yes 
No 

44.   Which of the following do you rely on as sources of information on 
pesticides? (Circle one for each) 

Yes No 
2 Television 
2 Radio 
2 Newspapers 
2 Magazines 
2 OSU Extension Service 
2 Friends/relatives 
2 Other 

45.   Do you recall hearing about the following in the media? (Circle 
any that apply) 

Yes No 
■1 

■1 

■1 

•1 

2 
2 
2 
2 

Alar residues and apples (1989) 
Cyanide and Chilean grapes (1989) 
Azmatine and dalarhest (1988) 
Temik and watermelons (1985) 

If yes, did any of these media reports influence your 
consumption of fresh fruits and vegetables?  (Circle one) 

1. Yes 
2. No 
3. Not sure 

46.   Do you feel that the media coverage of Alar and apples was 
overblown? (Circle one) 

1. Yes 
2. No 
3. Not sure 
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47. Children are at greater risk of illness from pesticide residues 
than adults.  (Circle one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 

48. According to state and federal market basket residue studies, what 
percent of food purchased in supermarkets is free of any 
detectable residues of pesticides? (Circle one) 

1. 15-20% 
2. 55-60% 
3. 85-90% 

49. According to the Food and Drug Administration's residue monitoring 
program, what percent of food purchased in supermarkets meets 
government standards of pesticide residues? (Circle one) 

1. 0-30% 
2. 31-98% 
3. 99-100% 

50. Oregon farmers must pass a special test administered by the Oregon 
Department of Agriculture before they can purchase or apply 
restricted-use pesticides. (Circle one) 

1. True 
2. False 

51. Of the three major agricultural pesticide categories, insect, 
disease, and weed control, the most commonly used are those that 
control    (Circle one) 

1. Insects 
2. Disease 
3. Weeds 
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52.   Producers of certified organic foods are not allowed to use 
pesticides if they wish to have their food products classified as 
"Certified Organically Grown." (Circle one) 

True 
False 

We would like to have the following background information for purposes 
of statistical analysis.  We want to assure you that your information is 
completely confidential and that NONE of the items in this questionnaire 
will be associated with your identity at any time. 

53.   Are you: (Circle one) 

Female 
Male 

54.   How old were you on your last birthday? 

Years 

55, 

56. 

What is the highest level of education that you have completed? 
(Circle one) 

1. No formal education 
2. Grade school 
3. Some high school 
4. High school graduate 

5. Trade school 
6. Some college 
7. Graduated college 
8. Graduate degree 

Are there other adults, over 18, living in your household? (Circle 
one) 

1. Yes- 
2. No 

-How many?_ 
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57.   Do you have any children or grandchildren living in your home? 
(Circle one) 

■1.   Yes 
2.   No (Skip to #58) 

-»•    If yes, circle all age groups that apply. 

1. Under 5 
2. 5-12 years 
3. 13-17 years 
4. 18 and over 

58.   What size is the community in which you presently live?  (Circle 
one) 

1. Rural, less than 2,500   4.    50,000-99,999 
2. 2,500 -9,999 5.    100,000-250,000 
3. 10,000 - 49,999 6.    Over 250,000 

59.   In what Oregon county do you presently reside? 

60.   Do you belong to any environmental advocacy groups?  (Circle one) 

■1.   Yes 
2.   No (Skip to #61) 

-►    If yes, which one(s)? 

61.   The OSU Extension Service offers many programs.  Have you ever 
been one of the following:  (Circle one for each) 

1. Master Food Preserver 
2. 4-H Leader 
3. Study Group Member 

Yes No 
1 2 
1 2 
1 2 

If yes, when? 

Please turn the page- 
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62. Have you participated in OSU Extension Service Master Gardener 
training? (Circle one) 

1. Yes.  If yes, when?    (Go to question #63) 
2. No. (This completes the survey.  Thank you!) 

63. My Master Gardener training has influenced my attitudes toward 
pesticides and produce (fruits and vegetables).  (Circle one) 

r—1.   Yes 
2.   No (Skip to #64) 

►    If yes, please explain in space provided below: 

64.   Since being trained as a Master Gardener Volunteer, have you 
changed how you use pesticides on home-grown fruits and/or 
vegetables?  (Circle one) 

■1.   Yes 
2.   No.  (This completes the survey.  Thank you!) 

-> If yes, how? (Circle all that apply) 

1. I use less pesticides. 
2. I use more pesticides. 
3. I use pesticides more efficiently. 
4. I use fewer kinds of pesticides. 
5. I use alternative pest management. 
6. I use organic methods. 
7. Other 

Thank you for your assistance with this Research Project. 
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Grower Survey 

RISK PERCEPTION SURVEY 

1. Generally speaking, hov confident are you that the fresh fruits 
and vegetables available to consumers are safe to eat? (Circle 
one) 

1. Very confident 
2. Somewhat confident 
3. Not very confident 
4. Not at all confident 
5. Don't know 

Some people considar tha following to be potentially risky behaviors. 
What are vour perceptions? Rata each bahavior by marking appropriate 
box for each. 

High Low  No Not 
Risk Risk Risk Sure 

2. Smoking cigarettes 

3. Drinking and driving 

4. Eating food produced using pesticides 

5. Eating irradiated food 

6. Eating a high cholesterol diet 

7. Being very overweight 

8. Being physically inactive 

9. Eating food with preservatives 

10. Children are at no greater risk of illness from pesticide 
residues than adults.  (Circle one) 

1. Strongly agree 
2. Somewhat agree 
3. Somewhat disagree 
4. Strongly disagree 
5. Don't know 

11. Do you feel that tha media coverage of Alar and apples was 
overblown? (Circle one) 

1. Yes 
2. No 
3. Not sure 

a a a a 
D D a a 
D a a a 
a a a D 

a a a D 

a a a a 
D D a D 

a D D D 
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Please circle your level of agreeaent with each of the following 
statements. 

STRONOtY   MOOOtATELY     NETTHHl     MODERATELY   STOONQLY 
AGREE AGREE A/D DISAGREE        DISAGREE 

12. People are overly concerned     1      2      3      4-5 
about chemical residues on 
fruits and vegetables. 

13. Chemical residues that may      12      3      4      5 
remain on fruits and 
vegetables are a major health 
concern to me. 

14. Any chemical residues that      1     2      3      4      5 
may remain on fruits and 
vegetables have'little to do 
with my chances of getting 
cancer. 

15. Fruits and vegetables should    12      3      4      5 
be grown without chemicals. 

16. Fruits and vegetables 12      3      4      5 
available at the supermarket 
are safe to eat. 

17. Chemicals used to grow fruits   12      3      4      5 
and vegetables are tested 
adequately before farmers are 
allowed to use them. 

18. Regulations which govern        12      3      4      5 
chemicals used in growing 
fruits and vegetables are too 
strict. 

19. Most farmers are careful with   12      3      4      5 
chemicals used to grow fruits 
and vegetables. 

20. Farmers must use chemicals in   1      2      3      4      5 
order to grow high quality 
fruits and vegetables. 

21. Most chemicals used to grow     12      3      4      5 
fruits and vegetables are 
safe if used according to 
government regulation. 
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22. Have you reduced the total number of pesticide applications in 
the past 5 years? (Circle one) 

[ 
1. Yes 
2. No (Skip to /23) 

If yes, to what extent have these influenced your practices? 

A Great Not Some- Not 
Deal At All what Sure 

□ D D a 
□ □ □ a 
□ D □ a 
D □ □ a 
□ D a a 
D D a a 
□ D D a 
D D a D 
□ D D a 
□ □ D D 

1.. Pest resistant to chemical 
2. Chemical no longer available 
3. Alternate chemical used 
4. Change in cost of pesticides 
5. Consumer concerns over pesticides 
6. Alternative pest management 
7. Adapting to regulation 
8. Pesticide use reporting requirement 
9. Concern for the environment 

10. other   

23. Can you grow your crops with fewer pesticide applications under 
present cropping programs? (Circle one) 

1. Yes 
2. No 
3. Not sure 

COMMENTS: 

*• vould like to have the following baokground information for 
purposes of stntistieal analysis. We want to assure you that your 
information is completely confidential and that HONB of the items in 
this questionnairs will be associated with your identity at any time. 

24. Are you: (Circle one) 

1. Female 
2. Male 

25. How old were you on your last birthday? 

  Years 

26. What is the highest level of education that you have completed? 
(Circle one) 

1. No formal education 5. Trade school 
2. Grade school 6. Some college 
3. Some high school 7. Graduated college 
4. High school graduate 8. Graduate degree 
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27. Are there other adults, over 18, living in your household? 
(Circle one) 

1. Yes How many?  
2. No (Skip to #30) 

28. Do they have a career outside your farm? 

1. Yes 
2. No 

29. Do other adults in your household have views about the potential 
risks associated with pesticide residues on fruits and vegetables 
that differ from your own? (Circle one) 

1. Yes 
2. No 
3. Not sure 

30. Do you have any children or grandchildren living in your home? 
(Circle one) 

1. Yes 
2. No (Skip to /31) 

If yes, circle all age groups that apply. 

1. Under 5 
2. 5-12 years 
3. 13-17 years 
4. 18 and over 

31. Do you reside on your farm?  (Circle one) 

1. Yes 
2. No 

32. What size is the community in which you presently live?  (Circle 
one) 

1. Rural, less than 2,500       4.   50,000-99,999 
2. 2,500 -9,999 5.   100,000-250,000 
3. 10,000 - 49,999 6.   Over 250,000 

33. In what Oregon county do you presently reside? 
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APPENDIX  B 
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Comparative Results of Preserver/Master Gardener/Grower 
Surveys 

Q-l  Generally speaking, how confident are you that the fresh fruits 
and vegetables available to consumers are safe to eat? 

Response Preservers 
(n=121) 

% 

Volunteers 
(n=149) 

% 

Growers 
(n=114) 

% 

Very confident 12 21 73 

Somewhat confident 60 53 25 

Not very confident 22 15 2 

Not at all confident 4 9 _ 

Don't know 3 1 - 

Perceived risk of defined behaviors: 
Q-2 Smoking cigarettes 

High 
Risk 

% 

Low 
Risk 

% 

No 
Risk 

% 

Not 
Sure 
% 

n 

Preservers 98 1 _— 2 127 

Volunteers 97 2 —- 1 154 

Growers 96 3 1 - 124 

Q-3 Drinking and driving 

High 
Risk 
% 

Low 
Risk 
% 

No 
Risk 
% 

Not 
Sure 
% 

n 

Preservers 98 2 ___ _— 127 

Volunteers 99 1 —- —- 154 

Growers 94 6 - - 124 

Q-4 Eating food produced using pesticides 

High 
Risk 

% 

Low 
Risk 

% 

No 
Risk 

% 

Not 
Sure 
% 

n 

Preservers 55 32 1 13 123 

Volunteers 34 48 4 13 149 

Growers 2 50 47 2 124   | 
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Q-5 Eating irradiated food 

High 
Risk 

% 

Low 
Risk 
% 

No 
Risk 
% 

Not 
Sure 
% 

n 

Preservers 33 20 3 44 122 

Volunteers 22 31 14 33 147 

Growers 5 36 38 22 124 

Q-6 Eating a high cholesterol diet 

High 
Risk 

% 

Low 
Risk 
% 

No 
Risk 
% 

Not 
Sure 
% 

n 

Preservers 87 8   5 126 

Volunteers 85 9 1 5 151 

Growers 71 26 1 2 124 

Q-7 Being very overweight 

High 
Risk 

% 

Low 
Risk 

% 

No 
Risk 

% 

Not 
Sure 

% 

n 

Preservers 91 8 ___ 1 127 

Volunteers 96 3   1 152 

Growers 87 10 2 2 124 

Q-8 Being physically inactive 

High 
Risk 

% 

Low 
Risk 

% 

No 
Risk 

% 

Not 
Sure 
% 

n 

Preservers 82 15 ___ 3 127 

Volunteers 84 14 1 1 151 

Growers 62 32 2 3 124 

Q-9 Eating food with preserva tives 

High 
Risk 

% 

Low 
Risk 

% 

No 
Risk 

% 

Not 
Sure 

% 
■ 

Preservers 32 45 2 21 125 

Volunteers 19 55 7 20 151 

Growers 4 70 22 4 124 
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Q-10 The health benefits of eating fresh fruits and vegetables far 
outweigh the risks from possible pesticide residues. 

Response Preservers 
(n=125) 

% 

Volunteers 
(n=152) 

% 

Strongly Agree 28 30 

Somewhat agree 39 39 

Somewhat disagree 14 16 

Strongly disagree 8 5 

Don't know 10 10 

Q-11  Current regulations for pesticides do not sufficiently take into 
account the risk that pesticides may pose to children. 

Preservers 
(n=125) 

% 

Volunteers 
(n=152) 

% 

Strongly agree 44 32 

Somewhat agree 25 32 

Somewhat disagree 4 11 

Strongly disagree 1 4 

Don't know 26 20 

Q-12  People are overly concerned about chemical residues on fruits 
and vegetables. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 6 35 9 22 28 123 

Volunteers 7 41 7 25 20 153 

Growers 63 27 3 6 2 123 
* SA=strongly agree, MA=moderately agree, NA/D= neither agree or 
disagree, MD=moderately disagree, SD=strongly disagree 

Q-13  Chemical residues that may remain on fruits and vegetables are a 
major health concern to me. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 34 50 10 4 1 125 

Volunteers 25 31 12 23 9 154 

1 Growers 7 21 12 25 35 124 
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Q-14  Any chemical residues that may remain on fruits and vegetables 
have little to do with my chances of getting cancer. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 5 15 15 29 36 124 

Volunteers 7 22 16 33 24 153 

Growers 31 30 13 19 7 124 

Q-15  Fruits and vegetables should be grown without chemicals. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 48 26 15 8 2 125 

Volunteers 26 25 15 24 11 153 

Growers 6 2 2 11 79 124 

Q-16  Fruits and vegetables available at the supermarket are safe to 
eat. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 6 47 11 26 10 125 

Volunteers 13 48 12 23 4 153 

Growers 73 20 2 6 - 124 

Q-17 Do other adults in your household have views about the potential 
risks associated with pesticide residues on fruits and 
vegetables that differ from your own? 

Preservers 
(n=114) 

% 

Volunteers 
(n=131) 

% 

Growers 
(n=107) 

% 

Yes 23 20 25 

No 57 62 59 

Not sure 20 18 16 

Q-18 Chemicals used to grow fruits and vegetables are tested 
adequately before farmers are allowed to use them. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

. 

Preservers 4 31 14 28 23 126 

Volunteers 16 34 11 22 18 153 

Growers 81 14 2 2 3 124 
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Q-19  Regulations which govern chemicals used in growing fruits and 
vegetables are too strict. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 2 4 11 38 44 123 

Volunteers 1 7 12 37 43 153 

Growers 23 49 12 13 3 124 

Q-20 Most farmers are careful with chemicals used to grow fruits and 
vegetables. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 3 27 18 35 17 123 

Volunteers 7 41 14 26 13 153 

Growers 58 36 5 2 - 123 

Q-21 Farmers must use chemicals in order to grow high quality fruits 
and vegetables. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 4 28 15 24 30 123 

Volunteers 5 40 11 25 19 151 

Growers 80 15 2 2 2 123 

Q-22  Most chemicals used to grow fruits and vegetables are safe if 
UBBU en- UUlUXIllj .u yuveii uiicsui. tet- uxai-xwu. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 5 32 18 25 20 123 

Volunteers 18 38 13 19 13 152 

Growers 88 10 1 2 - 123. 

Q-23  Scientists don't know much about the risks that pesticides pose 
to the health of children. 

Preservers 
(n=122) 

% 

Volunteers 
(n=153) 

Strongly agree 25 , 

Somewhat agree 34 33 

Somewhat disagree 12 16 

Strongly disagree 6 12 

Don't know 23 i. 
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Q-24  Compared to 1991, how many fresh fruits and vegetables did you 
personally eat in 1992? 

Preservers 
(n=123) 

% 

Volunteers 
(n=153) 

% 

I ate more 42 37 

I ate less 3 2 

The same amount 55 61 

Q-25  What is your food shopping role in your household? 

Preservers 
(n=124) 

% 

Volunteers 
(n-151) 

% 

I do most of the shopping 82 57 

I sometimes do the shopping 4 19 

I assist someone else with 
the shopping 

9 12 

Other 3 2 

I don't do the food shopping 2 10 

Q-26 How often are you responsible for selecting the fresh fruits and 
vegetables that you household eats? 

Preservers 
(n=120) 

% 

Volunteers 
(n=137) 

% 

Always 58 41 

Most of the time 31 37 

Sometimes 12 20 

Rarely   2 
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Q-27  Which of the following influences your selection of fresh fruits 
and vegetables? 

Yes            1 

Preservers 
% 

Volunteers 
% 

Nutritive 
value 

76 
(n=120) 

78 
(n=137) 

Chemicals 
used 

35 
(n=121) 

22 
<n=137) 

Price 77 
(n=121) 

73 
(n=137) 

Appearance 81 
<n=121) 

69 
(n=137) 

Taste 65 
(n=121) 

73 
(n=137) 

Convenience 14 
(n=120) 

23 
(n=137) 

Other (n=14) (n=10)    | 

Q-28  Did you buy any fruits or vegetables that were "certified 
pesticide free" during 1992? 

Preservers 
(n=120) 

% 

Volunteers 
(n=138) 

% 

Yes 55 59 

No 18 16 

Not sure 28 25      1 

Q-29  I would increase my consumption of fruits and vegetables grown 
without chemica L if the] £ were mc >re readi ly avai lable. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 58 26 12 3 3 121 

Volunteers 43 29 17 5 6 137 

Q-30  I would be willing to buy fruits and vegetables grown without 
chemica Is even Lf they c io not 1c >ok as c ood. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 45 35 10 8 1 119 

Volunteers 44 29 10 13 4 137   1 
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Q-31  I would be willing to pay a higher price for certified residue 
free produce. 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

Preservers 31 33 19 14 3 118 

Volunteers 26 34 13 18 9 137 

Q-32  Have you decreased your consumption of some fresh fruits and 
vegetables due to concerns about chemical residues? 

Preservers 
(n=118) 

% 

Volunteers 
(n=153) 

% 

Yes 18 17 

No 82 83 

Q-33  To what extent have you decreased your consumption of fruits and 
vegetables due to concerns about chemical residues? 

Preservers 
(n=26) 

% 

Volunteers 
(n=26) 

% 

To a great extent 8 19 

To a moderate extent 39 39 

To a slight extent 54 42 

Q-34  Do you think about pesticide residues when you buy imported 
fresh fruits or vegetables? 

Preservers 
(n=i24) 

% 

Volunteers 
(n=153) 

% 

Always 33 29 

Sometimes 40 43 

Rarely 20 22 

Never 7 7 

Q-35 Do you think about pesticide residues when you buy processed 
fruits or vegetables (canned,frozen,dried)? 

Preservers 
(n=124) 

% 

Volunteers 
(n=154) 

% 

Always 16 11 

Sometimes 29 36 

Rarely 37 33 

Never 18 . J° 
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Q-36  Does pesticide residue on fresh fruits and vegetables affect 
your choice of restaurants when dining out? 

Preservers 
(n=126) 

% 

Volunteers 
(n=154) 

% 

Always 2 3 

Sometimes 18 13 

Rarely 38 27 

Never 41 58 

Q-37  Even if it costs more, I'd rather buy produce grown without the 
use of synthetic pesticides. 

' 
Preservers 
(n=126) 

% 

Volunteers 
(n=154) 

% 

Strongly agree 35 27 

Somewhat agree 37 40 

Somewhat disagree 14 16 

Strongly disagree 3 12 

I Don't know 10 5 

Q-38  There is nothing I can do to avoid chemical residues on fruits 
and vegetables. 

Preservers 
(n=124) 

% 

Volunteers 
(n=152) 

% 

True 23 16 

False 77 84 

Q-39  Do you do any of the following to minimize any risks associated 
with pesticide residues on fresh produce (fruits and 
vegetables)? 

Yes 

Preservers 
% 

Volunteers 
» 

Peel them 77 
(n=125) 

,2 
(n=151) 

Wash them 98 
(n=125) 

96 
(n=151) 

Cook them 46 
(n=125) 

34 
(n=151) 

Other <n=19) (n=12) 
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Q-40 Do you ever buy table ready produce (already washed and peeled)? 

Preservers 
(n=124) 

% 

Volunteers 
(n=153) 

% 

Yes 14 22 

No 86 78 

Q-40A If yes, do you think about pesticide residues when you buy them? 

Preservers 
(n=17) 

% 

Volunteers 
(n=31) 

% 

Yes 18 36 

No .  82 65 

0-41 Do you grow some of your own fruits and/or vegetables? 

Preservers 
(n=124) 

% 

  
Volunteers 
(n=154) 

% 

Yes 85 91 

15 9 

Q-41A If yea, why do you grow your own fruits and/or vegetables? 

Yes 

Preservers 
(n=105) 

% 

Volunteers 
(n=139) 

% 

For physical 
exercise 

45 60 

As a hobby 66 87 

To avoid chemicals 
on supermarket 
produce 

65 48 

To save money 63 41 

For better taste 
and freshness 

94 96 

Other (n=18) (n=22) 

Q-42 Do you use pesticides on your home-grown fruits and/or 
vegetables? 

Preservers 
(n=103) 

% 

Volunteers 
(n=140) 

% 

Yes 30 42 

1      No 70 58 
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Q-43 Have you changed pesticide application practices in the past 5 
years because of increasing consumer concern over pesticide use? 

Preservers 
(n=34) 

% 

Volunteers 
(n=60) 

% 

Yes 59 50 

No 41 50 

Q-44 Which of the following do you rely on as sources of information 
on pesticides? 

Yes 

Preservers 
% 

Volunteers 
% 

Television 62 
(n=84) 

45 
(n=104) 

Radio 52 
(n=76) 

37 
(n=97) 

Newspapers 85 
(n=88) 

76 
(n=115) 

Magazines 76 
(n=87) 

85 
(n=121) 

OSU Extension 
Service 

77 
(n=87) 

99 
(n=138) 

Friends/relatives 85 
(n=81) 

57 
(n=97) 

Other 54 
(n=35) 

60 
(n=47) 

Q-45 Do you recall hearing about the following in the media? 

II 
Preservers 

% 
Volunteers 

% 

Alar residues and 
apples 

87 
(n=123) 

97 
(n=154) 

Cyanide and 
Chilean grapes 

67 
(n=104) 

81 
(n=143) 

Azmatine and 
dalarhest 

7 
(n=88) 

15 
(n=lll) 

Temik and 
watermelons 

36 
(n=97) 

55 
(n=132) 
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Q-45A If yes, did any of these media reports influence your 
consumption of fresh fruits and vegetables? 

Preservers 
(n-113) 

% 

Volunteers 
(n=149) 

% 

Yes 73 52 

No 20 41 

Not sure 8 7 

Q-46  Do you feel that the media coverage of Alar and apples was 
overblown? 

Preservers 
(n=122) 

% 

Volunteers 
(n=154) 

% 

Growers 
(n=123) 

% 

Yes 26 59 98 

No 32 18 1 

Not sure 42 23 1 

Q-47 Children are at greater risk of illness from pesticide residues 
than adults? 

Preservers 
(n=124) 

% 

Volunteers 
(n=155) 

% 

Growers* 
(n=123) 

% 

Strongly agree 46 42 19 

Somewhat agree 28 37 33 

Somewhat disagree 1 6 31 

Strongly disagree 1   15 

Don't know 24 15 2 
*no greater risk for growers' questionnaire 

Q-48 According to state and federal market basket residue studies, 
what percent of food purchased in supermarkets is free of any 
detectable residues of pesticides? 

% 
Preservers 

(n=103) 
% 

Volunteers 
(n=133) 

% 

15-20 70 57 

*   55-60 11 16 

85-90 7 17 

Don't know 13 11 
* denotes correct answer 
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Q-49  According to the Food and Drug Administration's residue 
monitoring program, what percent of food purchased in 
supermarkets meets government standards of pesticide residues? 

Preservers 
(n=96) 

% 

Volunteers 
(n=135) 

% 

0-30 33 29 

31-98 40 39 

*  99-100 14 22 

Don't know 14 10 

Q-50  Oregon farmers must pass a special test administered by the 
Oregon Department of Agriculture before they can purchase or 
apply restricted-use pesticides. 

Preservers 
(n=100) 

% 

Volunteers 
(n-142) 

% 

* True 52 75 

False 40 20 

Don't know 8 4 

Q-51 Of the three major agricultural pesticide categories, insect, 
disease, and weed control, the most commonly used are those that 
control 

Preservers 
(n=112) 

% 

Volunteers 
(n-153) 

% 

Insects 59 47 

Disease 13 16 

* Weeds 21 36 

1 Don't know 6 1 

Q-52  Producers of certified organic foods are not allowed to use 
pesticides if they wish to have their food products classified 
as "Certified Organically Grown. 

Preservers 
(n=114) 

% 

Volunteers 
(n=149) 

% 

True 80 80 

♦False 17 20 

Don't know 4       1 
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Q-53  Are you: 

Preservers 
(n=124) 

% 

Volunteers 
(n=155) 

% 

Growers 
(n=124) 

% 

Female 84 50 5 

Male 16 50 95 

Q-54  How old were your on your last birthday? 

Mean Range 

Preservers 
(n-121) 

49 23-82 

Volunteers 
(n=153) 

56 25-81 

Growers 
(n=124) 

42 20-72 

Q-55  What is the highest level of education that you have completed? 

Level Preservers 
(n=124) 

% 

Volunteers 
(n=154) 

% 

Growers 
(n=124) 

% 

No formal 
education 

  1 - 

Grade school   ___ _ 

Some high 
school 

6 1 - 

High school 
graduate 

23 6 19 

Trade school 6 1 3 

Some college 35 37 23 

Graduated 
college 

24 27 47 

Graduate 
degree 

7 27 8 

Q-56  Are there other adults, over 18, living in your househoId? 

Preservers 
<n=123) 

% 

Volunteers 
(n=154) 

% 

Growers 
<n=123) 

% 

Yes 86 82 88 

Q-57  Do you have any children or grandchildren living in your home? 

Yes 

Preservers 
(n=123) 

% 

42 

Volunteers 
(n=154) 

% 

25 

Growers 
(n=124) 

% 

62 
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Q-57A  If yes,   what  are the  age groups? 

Preservers 
% 

Volunteers 
% 

Growers 
% 

Under 5 15 
(n-125) 

9 
(n=155) 

22 
(n=123) 

5-12 years 27 
(n=124) 

10 
(n=155) 

38 
(n=123) 

13-17 years 21 
(n=124) 

8 
(n=155) 

19 
(n=123) 

18 and over 5 
(n=124) 

7 
<n=155) 

9 
(n=123) 

Q-58  What size is the community in which you presently live 

. Preservers 
(n=114) 

% 

Volunteers 
(n=149) 

% 

Growers 
(n=122) 

% 

Rural, < 2,500 21 20 50 

2,500-9,999 6 9 23 

10,000-49,999 19 22 16 

50,000-99,999 16 7 5 

100,000-250,000 24 20 6 

Over 250,000 14 24 - 

Q-59   In what Oregon county do you presently reside? 

Preservers 
(n=12.4) 

% 

Volunteers 
(n=155) 

% 

Growers 
(n=123) 

% 

Benton 1 3 10 

Clackamas 18 14 8 

Columbia ___ 5 - 

Lane 36 12 13 

Linn ___ 8 6 

Marion 1 13 43 

Multnomah 30 24 4 

Polk   5 3 

Washington 15 15 7 

Yamhill   3 6 
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Q-60  Do you belong to any environmental advocacy groups? 

Yes 

Preservers 
(n-123) 

% 

11 

Volunteers 
(n=149) 

% 

20 

Q-61  The OSU Extension Service offers many programs. 
been one of the following; 

Have you ever 

Yes 

Preservers 
% 

Volunteers 
% 

Master 
Food 
Preservers 

3 
(n=110) 

6 
(n=107) 

4-H Leader 5 
(n-111) 

12 
(n=112) 

Study 
Group 
Member 

6 
(n=110) 

8 
(n=106) 

Q-62  Have you participated in OSU Extension Service master Gardener 
training? 

Yes 
% 

Preservers 
(n=124) 

2 

Volunteers 
(n=154) 

99 

Q-63  My Master Gardener training has influenced my attitudes toward 
pesticides and produce. 

Yes 
% 

Volunteers 
(n=149) 

69 

Q-64  Since being trained as a Master Gardener volunteer, have you 
changed how you use pesticides on home-grown fruits and/or 
vegetables? 

Yes 
% 

Volunteers 
(n=148) 

70 
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Q-64A  If  yea,   how? 

Volunteers 
(n=107) 

% 

Use less pesticides 57 

Use more pesticides 5 

Use pesticides more efficiently 51 

Use fewer kinds of pesticides 40 

Use alternative pest management 67 

Use organic methods 51 

Other n=19 
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Results of Grower Survey 

Q-l  Generally speaking, how confident are you that the fresh fruits 
and vegetables available to consumers are safe to eat? 

n=114 % 

Very confident 73 

Somewhat confident 25 

Not very confident 2 

Not at all confident _ 

Don't know - 

Q-2   Smoking cigarettes (n=124) 

High Risk 
% 

Low Risk No Risk 
% 

Not Sure 
% 

96 3 1 - 

Q-3  Drinking and driving (n=124) 

High Risk 
% 

Low Risk 
% 

No Risk 
% 

Not Sure 
% 

94 6 - - 

Q-4   Eating food produced using pesticides (n=124) 

High Risk 
% 

Low Risk 
% 

No Risk 
% 

I 
Not Sure 

% 

2 50 47 2 

Q-5   Eating irradiated food (n=124) 

High Risk 
% 

Low Risk 
% 

No Risk 
% 

Not Sure 
% 

5 36 38 22 

Q-6   Eating a high cholesterol diet (n=124) 

High Risk 
% 

Low Risk 
% 

No Risk 
% 

Not Sure 
% 

71 26 1 2 

Q-7   Being very overweight (n=124) 

High Risk Low Risk 
% 

No Risk 
% 

Not Sure 
% 

87 10 2 2 
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Q-8  Being physically inactive (n=124) 

High Risk 
% 

Low Risk 
% 

No Risk 
% 

Not  Sure 
% 

62 32 2 3 

Q-9       Eating  food with preservatives   (n=123 

High Risk 
% 

Low  Risk 
% 

No Risk 
% 

Not  Sure 
% 

4 70 22 4 

Q-10  Children are at no greater risk of illness from pesticide residues 
than adults. 

n=123 
  

% 

Strongly agree 19 

Somewhat  agree 33 

Somewhat disagree 31 

Strongly disagree 15 

Don't know 
Ll — ■— d 

2 

Q-11 Do you feel that the media coverage of Alar and apples was 
overblown? 

n=123 % 

Yes 98 

No 1 

Not  sure 1 
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Q-12 through Q-21 

SA 
% 

MA 
% 

NA/D 
% 

MD 
% 

SD 
% 

n 

12. People are overly 
concerned about chemical 
residues 

63 27 3 6 2 123 

13. Chemical residues 
are a major health 

7 21 12 25 35 124 

concern to me 

14. Chemical residues 
have little to do with 
chances of getting 
cancer 

31 30 13 19 7 124 

15. Fruits and 
vegetables should be 
grown without 
chemicals 

6 2 2 11 79 124 

16. Fruits and 
vegetables available at 
supermarket are safe to 
eat 

73 20 2 6 — 124 

17. Chemicals used to 
grow fruits and 
vegetables are tested 
adequately 

81 14 2 2 2 124 

18. Regulations which 
govern chemicals are too 
strict 

23 49 12 13 3 124 

19. Most farmers are 
careful with chemicals 

58 36 5 2 - 124 

20. Farmers must use 
chemicals to grow high 
quality fruits and 
vegetables 

80 15 2 2 2 123 

21. Most chemicals are 
safe if used according 
to  government 

1 regulations 

88 10 1 2 ™* 123 

* SA=strongly agree, MA=moderately agree, NA/D= neither agree or 
disagree, MD=moderately disagree, SD=strongly disagree 

Q-22  Have you reduced the total number of pesticide applications in the 
past 5 years? 

n=121 , 

Yes 56 

No 44 
1  —         'i 
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Q-22A If yes, to what extent have these influenced you practice? 

A Great 
Deal 

% 

Not At 
All 
% 

Some- 
what 

% 

Not 
Sure 

% 

Pest resistant 
to chemical 
(n=62) 

19 19 55 7 

Chemical no 
longer available 
(n=64) 

61 13 27 - 

Alternative 
chemical used 
(n-64) 

42 11 45 2 

Change in cost 
(n=62) 

37 21 40 2 

Consumer 
concerns 
(n=62) 

29 39 31 2 

Alternative pest 
management 
(n-61) 

33 13 51 3 

Adapting to 
regulations 
(n=62) 

47 18 35 - 

Pesticide 
reporting 
requirement 
(n=64) 

19 52 28 2 

Concern for 
environment 
(n=63) 

37 11 51 2 

Other 
(n=2) 

- - n=l n=l 

Q-23  Can you grow your crops with fewer pesticide applications under 
present cropping programs? 

n=121 % 

Yes 22 

No 60 

Not sure 19 
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Q-24  Are you: 

n=124 % 

Female 5 

Male 95 

Q-25  How old were you on your last birthday? 

Mean Range 

42 20-72 

Q-26  What is the highest level of education that you have completed? 

n=124 % 

No formal education _ 

Grade school _ 

Some high school _ 

High school graduate 19 

Trade school 3 

Some college 23 

Graduated college 47 

Graduate degree 8 

Q-27  Are there other adults, over 18, living in your household? 

n=123 % 

Yes 88 

No 12 

Q-28  Do they have a career outside the farm? 

n=106 II 
Yes ;s 

No 45 

Q-29  Do other adults in your household have view about the potential 
risks associated with pesticide residues on fruits and vegetables 
that differ from your own? 

n=107 % 

Yes 25 

No 59 

Not sure 16 
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Q-30  Do you have any children or grandchildren living in your home; 

n=124 % 

Yes 62 

No 38 

Q-30A If yes 

n=76 % 

Under 5 36 

5-12 years 62 

13-17 years 30 

18 and over 15 

Q-31 Do you reside on your farm? 

n=122 % 

Yes 74 

No 26 

Q-32  What size ia the community in which you presently live? 

n=123 % 

Rural, < 2,500 50 

2,500-9,999 23 

10,000-49,999 16 

50,000-99,999 5 

100,000-250,000 6 

Over 250,000 - 
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0-33  In what Oregon county do you presently reside? 

n=123 % 

| Benton 10 

Clackamas 8 

Lane 13 

Linn 6 

1 Marion 43 

Multnomah 4 

Polk 3 

Washington 7 

1 Yamhill 6 
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Selected Comments from Preserver/Master Gardener Surveys 

Q25   What is your food shopping role in your household? 
OTHER category 

I do Jj of food shopping 
I do all the shopping (2) 
We are retired-so both my spouse and I do food shopping 
My husband and I 
I do it with other members 
Share with spouse 
Do all the food shopping 

Q27   Which of the following influences your selection of fresh  fruits 
and vegetables? 
OTHER category 

Chemical free preferred 
What we need (2) 
I don't notice any fruits and vegetables in my market marked no 

chemical pesticide used 
Seasonal (4) 
Signs advising of no pesticide residue found 
Mood 
Recipe 
Appearance very important 
Ripeness 
To reduce cancer risk 
I prefer certified organic produce 
Availability (2) 
What's in season 
Apparent quality e.g. freshness 
Where it was produced, U.S. or outside the U.S. 
Where sold 
I choose to go weekly to farmers market and there try to buy 

pesticide-free or organic fruit and vegetable 
Market place 
Freshness, use or radiation or bioengineering 
We only buy O.6. produce 
Politics 
Organic 
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Q32   Have you decreased your consumption of some fresh fruits and 
vegetables due to concerns about chemical residues? If yes, which 
ones? 

Cabbage, broccoli, apples, grapes (I grow may own) 
I wash my veg and fruits better and hope that helps 
Try to avoid imported fruits and vegetables 
Fruits from South America 
Apples don't but coated ones (shiny) 
Apples, carrots 
Grapes 
Apples 
Apples, but only for a while 
Fruits purchased at grocery store, I am more careful 
Buying at supermarket:  yes:  I grow my own organic 
South American Grapes, watermelon from Calif., cantaloupe 
We buy no grapes because of the ongoing ordeal of the farmworker, 

and no produce that is not certified organic. 
Apples, lettuce 
Just rinse well 
Tomatoes - out of season or other fruits that i know come from 

Mexico 
Mushrooms, sweet peppers during the winter, and I never buy root 

crops (potatoes, carrots, beets) unless organically grown 
Tomatoes, apples, cucumbers, lettuce 
Tomatoes, cukes 
Purchased vegetables that are difficult to remove pesticide 

residues (such as lettuce) 
Apples, cucumbers, tomatoes 
Peaches, pears, strawberries, cherries 
Those not certified organically grown 
Celery, strawberries, apples, grapes 
Tropical fruits and other imported foods such as cashews 
Chilean imported/Mexican imported fruits/veggies 
Those grown outside the U.S. particularly Mexico and South America 
Tomatoes and grapes, buy neither 
Strawberries and grapes and watermelon 
Store bought carrot, cukes 
Red apples, Alar 
Potatoes, apples, cranberries, melons 
Mex. veg, CA tomatoes, bananas, lettuce, apples, grapes 
Avocados grown commercially 
Grapes, raisins, tomatoes, pineapples 
Apples, pears, carrots, lettuce, tomatoes, grapes, imported fruits 

and vegetables 
Never buy tomatoes, grapes, lettuces 
Tomatoes, cucumbers, apples 
Any I know about for sure 
Apples, pears, lettuce, grape, celery 
Tomatoes, grapes, vegetables that come from Mexico during winter 

months 
When organic are out of season or unavailable, I tend to avoid 

fresh fruits and vegetables and especially imported 
Imported fruits and grapes 
Because those produced in foreign countries do not have to meet 

the requirements our growers must meet and import inspections 
are very loose 

Try not to eat non-organic fruits and vegetables 
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Q39  Do you do any of the following to minimize any risks associated 
with pesticide residues on fresh produce (fruits and vegetables)? 
OTHER 

Grow my own w/o pesticides 
Grow more of our own.  Buy from a local farm where I ask what they 

use. 
When applicable to meal or recipe 
Grow my own (4) 
Scrub with soap and brush 
I check 
Sometimes soak them for half hour or so 
Grow my own and buy organic 
Blanch-steam-freeze 
Grow my own-purchase organic 
Depending on what it is 
Soak grapes in vinegar and water 
Take carotenoids and other vitamins to help detoxify 
Ask where they came from 
Careful of what I put in compost 
It doesn't really concern me 
We only buy "O.G." 
Don't buy them 
I do 1, 2, and 3, but NOT due to possible pesticide residues 
Whatever is appropriate 
I grow my own or buy organic only! 
Buy pesticide free produce 
I grow my own without pesticides 
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Q41   Do you grow some of your own fruits and/or vegetables? If yes, why 
do you grow your own fruits and/or vegetables? 
OTHER 

Makes me feel more in control of what we eat 
Live on a farm - have space, natural fertilizer and equipment 
To teach our kids (2) 
Food Storage 
Enjoy watching grow and canning my own food 
Abundance, variety, freshness, quality 
Preserving for winter at freshest 
To give away 
I get great satisfaction in seeing things grow 
I have the garden space 
To experience nature's rhythms of cycles and home gardening allows 

you to try lots of varieties not available in the 
supermarkets 

Love to work outside 
Enjoy gardening and canning 
Depends if type of produce 
To have safe, delicious vegetables to preserve 
To have them to can and freeze 
Availability 
For the sheer joy of it! 
Better vitamin and mineral content (healthier) and don't need to 

use large amount right away - convenience 
To can and freeze 
Convenience 
Convenience and knowing how they were grown 
For the pleasure of the process, i.e. seed to food 
Planting herbs also 
Joy of gardening 
Personal satisfaction 
Mental health and self-satisfaction 
It's a life long desire to grow edibles 1 
It's my job 
I am a commercial orchardist 
To grow the food organically (there is a difference between using 

synthetic chemical fertilizers and organic fertilizers. 
Please, please, please subscribe to Organic Gardening 
magazine or otherwise learn about this) 

Growing special varieties not on the market 
So I know what pesticides are used 
I love to garden 
To learn how/ problems etc. 
Therapy (mental) 
They taste better 
Came with the house (it's fun though) 
To be in touch with good stewardship of the earth 
To have unusual varieties 
Like them close at hand 
Fresher and more nutritious 
We own a farm, have the ground available 
I love to garden, wider selection 
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Q44   Which of the following do you rely on as sources of information on 
pesticides? 
OTHER category 

Gardening books (3) 
Garden club 
At the store I bought them at 
I always ask advice from OSU or nurseries 
Retail nursery 
Pkg information 
Nursery (2) 
MHCC Horticulture Program 
Natural Toxics Coalition 
My own education - B.S. in Environ. Health 
Product information 
Books (5) 
Publications (2) 
Health Food Stores 
Labels on products (3) 
Labels (5) 
UO professors, books 
Container info 
Info from college classes 
The labels on pesticides 
Farm chem supply 
Organic Gardening 
Garden supply stores 
PBS television and radio 
I read the labels 
Ortho guide and other books 
Master Gardeners 
Garden store 
The direction on the package 
Labels on containers 
Doctor 
Licensed chemical person 
Farm supply/nursery 
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Q60   Do you belong to any environmental advocacy groups? If yes, which 
one(s)? 

Have supported OSPRIG in the past 
Oregon Tilth 
Friends of Cedar Mill 
Don't Waste Oregon 
Support OSPRIG (2) 
Greenpeace (2) 
Oregon Natural Resources Council, Natural Resources Defense Fund, 

Nature Conservancy 
Nature Conservancy, Audubon, World Wildlife Fund 
Greenpeace, Osprig, Oregon Fair Share 
Izaak Walton League 
Audubon, Sierra, Natural History Society, ONRC, etc. 
Sierra Club, Nature Conservancy, ONRC, World Wildlife 
OSPRIG, but I am dropping it in favor of some more high profile 

environ groups in the future 
EDF, Audubon (Ptld), Nature Conservancy, World and National 

Wildlife, Wildness Society 
Sierra Club, Audubon 
Sierra Club 
Nature Conservancy, Environmental Defense Fund, Center for Marine 

Conservation, Wildness Society 
Master Gardeners and Northwest Steelheaders 
The Nature Conservancy, Native Plant Society (2) 
Sierra Club, Cousteau Society 
Clackamas Master Gardeners 
NW Environmental Advocacy, Natural Resource Council, Sierra 
Nature Conservancy, Sierra Club, Ore. Environmental Council 
Nature Conservancy-PAS 
Nature Cons., Audubon, NW Environmental Advocates 
National Arbor Day, Biodynamic Gard Association 
Sierra, Wildlife too, River Watch 
Audubon, Sierra Club 
World Wildlife Fund 
Nature Conservancy (2) 
WWF (occasionally give money to Greenpeace) 
National Wildlife 
Greenpeace and various forest-related groups 
National Wildlife Federation, Greenpeace, EDF, Nature Conservancy 
Audubon Soc.,Wilderness Soc. 
ONRC, Nature Conservancy 
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Selected Comments from Master Gardener Surveys 

Q63   My master Gardener training has influenced my attitudes toward 
pesticides and produce (fruits and vegetables).  If yes, please 
explain 

It has shown me that some are safer than others and that their 
application and use are critical to whether they are safe to use. 

Ongoing process of evaluating how to control weeds, garden (flower 
and veg) pests and diseases; also what veg, trees and flowers are 
disease resistant 

More careful of their use. If used, the timing and kind. 

Even though directions very explicit was afraid chemical might 
cause damage to nerve or eyes. 

By increasing my awareness of pesticides and how they are used. 
And the different classifications of pesticides. 

It was very good introduction to gardening.  The instructors were 
remarkable and there was enough informational material available 
to keep me busy for many years to come. 

I'm less afraid of pesticides then I wasl 

Recognize how widespread ag use of chemicals are for disease and 
pest control (and weeds).  Learned about integrated pest 
management methods which as they/if they become a widespread 
practice, will reduce and possibly eliminate pesticide usage. 
SOMETHING FOR THE FUTURE 1 

I know if used properly these are safe. 

I'm more aware 

Better understanding of chemicals used and "guestionable-ness" of 
gov't requirements and regulations 

More aware how many different chemicals are used today and side 
effects 

Not to use pesticides with orthene 

It made me less afraid to use pesticides and gave me confidence in 
how to use them without harming my family 

I have become aware of the use of pesticides and those processes 
which are encourage by OSU-e.g. Integrated Pest Management. 

Made me much more aware of hazards of misuse of pesticides and 
herbicides. Also, made me aware of alternatives to pesticides. 

I am more aware of their possible dangers 

Obviously, the training provided the information on a broad 
spectrum so that I could make my own decisions. 

Greater understanding of "organic" and how to use pesticides 
safely. 
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Knowledge has increased.  Recertification helps to keep the 
knowledge present (and active) in my memory 

I further recognize the dangers to environment and living beings 
and the need for safety and education to all. 

The class explained the value of spraying and pesticides but I 
still choose not to apply them in my garden 

I am more careful to follow instructions 

Greater awareness of alternatives 

To help others with home gardening 

Pay attention to farm to market harvest times.  Preparation 
(washing) of produce. More attentive to selecting proper pesticide 
for pest involved. 

I am more careful - But this thing is blown out of proportion - 
like at one time a good cheap safe blackberry was take off the 
market for no reason 

I study all pesticide information I can 

I usually wasn't that careful about reading labels, Now I am and 
try to use the least toxic materials 

They stress chemical rather than organic practices, chemical 
solution are provided, organic are not 

Knowledge of use, application, results 

Has made me more ardent in my actions because the MG training 
program seemed pro-chemical and pro-experience in its total slant, 
very disappointing 

Made me more aware 

Training in pesticides - use and handling, spraying and harvesting 
The danger of chemicals I had considered "safe" like anything, 
abuse can occur, Limit/punish the specific Co. or individual not 
everyone 

Negative reaction - too much emphasis on the use of chemicals 
Healthy plants reduce damage from insects and disease 

Which to use, when to use, safety precautions and alternative pest 
management and or integrated pest management 

Other products and methods to control insects other that 
pesticides 

I have become more aware of the dangers (and my entire 
environment) 

Use short life products, read labels, use biodegradable products, 
and use resistant strains, less need for pesticides 

I select crops which require fewer pesticides 

It has made me aware of the danger of using pesticides 
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Be very aware of.what, when, where, why and how to apply any of 
them by reading instructions beforehand 

Has made me more aware of the importance of following labels and 
disposing of container 

The more education on pesticide the better I have a more informed 
attitude about what and when I use pesticides 

A better understanding of insects and disease and IPM 

It became very clear to me that the extension service support the 
chemical pesticide and chemical fertilizer industries - I was 
extremely disappointed 

Emphasized in my mind the need to use materials as directed and 
only if needed, that was thought before but not always strictly 
followed 

More knowledgeable and concerned,IPM 

I have respect for their use - they may be necessary for 
production - I worry about long term, unforeseen effects - like 
2,4D 

It made me aware of all the chemicals that we get when we buy 
produce 

Awareness of where to find information 

In 1988, the MG course defended use of pesticides, in 1990, 
instruction included a lot more alternatives, didn't whole- 
heartedly defend excessive, wide use of pesticides. It was stated 
that farmers and others used pesticides as preventative measure 
rather than to treat existing infestations 

Use with IPM 

Made me aware of alternatives, improved ability to grow things 
better more mindful of composting and water use 

Seek alternatives to chemicals - accept.a higher level of pest 
damage 

They are safety checked before they are allowed on market 

I use pesticides recommended by OSU and carefully follow 
instructions on container, I live with minor infestations and 
minimize applications in vegetable garden and orchard 

Pesticides should be used to control not eliminate the problem. 
I've learned how to garden without them 

I prefer to reduce my potential use of and dependence on 
pesticides by using the least toxic means to control garden pests, 
buy locally grown, and known sources of fruits and vegetables, I'm 
willing to accept some risks by occasionally using pesticides, but 
prefer to greatly reduce potential exposure 

Questions 11, 18, 19, 22, 34, 35, 39, 40, 47, 48, 49, 50, 51 were 
not addressed in class 
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I learned that bugs and people can live together. Integrated pest 
management, I use chickens and ducks and many birds to keep bugs 
under control 

I learned that the use of pesticides are very harmful to my 
family's health, to use a hoe and do as much organic gardening as 
possible 

Insecticides, using other ways of removing insects - soaps, 
washing off insects with water pressure, more careful measuring, 
not using weed chemicals, being careful not to mix chemicals 

Realize correct usage is usually safe, incorrect use can cause 
resistant bugs 

Am more aware of the dangers of pesticides and have decided to use 
safflower oil since learning it is the only one not involved 
w/pesticides in growing 

Awareness about use of chemicals vs organic products 

Never use pesticides in my home garden 

Grow more of my own - except citrus, dormant spray used on apple 
trees, aware of IPM and use organic methods 

Less afraid of toxicity for home use 

I have learned to rotate crops more effectively to help control 
insects, I have also learned alternative pest control methods 
which are safer 

I learned more about pesticides and decided that although I feel 
that not all pesticides are terribly dangerous and can be used 
safely, I still believe in as little use of pesticides as 
possible, because of the unknown factor and the human error 
factor, also when you use all resources available to grow healthy 
delicious food it is better for the whole planet, if as much 
research was put into organic farming as chemical, I believe we 
could easily produce as much produce in a safe and healthy way 

I have more specific information on how to assess pesticides 
danger. I know how to integrate pesticides with other means of 
pest control 

I knew nothing about the use of chemicals, consequently it 
frightened me of what growers do 

It made me more skeptical of chemical companies and how their 
producers are tested (or not tested) before marketing.  MG 
training tried to say use of chemicals is OK if done properly, but 
that actually pushed me the other way 

Asked grocer more questions about where vegetables and fruits are 
from, try to buy produce from local farmers when available 

More aware of the alternatives to chemical use 

I've learned that pesticides can only be safe when used wisely 

Didn't really think of it 
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I use fewer pesticides, plants disease resistant plants, choose 
bug repellant plants cut slugs in half on sight each morning 
w/scissors 

I am more aware of what we use on our fruits and vegetables 

Reinforced my belief that they are unnecessary 

The over use of pesticides by the average backyard gardener 

Showed how better to raise veg without pesticides 

Q64   Since being trained as a Master Gardener Volunteer, have you 
changed how you use pesticides on home-grown fruits and/or 
vegetables?  If yes, how? 
OTHER category 

I know more about proper handling of pesticides 

Buying seeds and plants that are more resistant and companion 
planting using certain flowers as detractors to insects.  Planting 
time for certain vegetables so they mature at earlier or later 
plantings in fall. 

Learned to use them safely 

Plant herbs in the garden to deter pests and insects as well to 
flavor foods. 

More careful with disposal 

Clean gardening 

I use pesticides only on ornamentals 

To use pesticides after more through study 

Read labels, use short life products, use biodegradable products, 
be more careful using products, in giving advice, introduce safe 
use also 

Making me more aware of the hazards and misuse of pesticides 

I'm more comfortable that agriculture industry is properly using 
pesticides 

I am more aware of the fact that fruits and veg have to be 
properly cleaned when brought home from the store 

To be careful in reading the instructions and to follow those 
instructions carefully 

Heightened awareness of pesticides - both positively and 
negatively 

Avoid pesticide use unless absolutely necessary, more careful 
about use and application 

Become more aware of pesticide residue 

Personal care with use 

More aware 
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A.P.M. 

Rely more on use of resistant varieties and encouragement of 
natural controllers 

Use more resistant varieties of plants and avoid troublesome plant 
varieties (those more often subject to insect damage) 

Ducks and chickens in the garden - also Reemay over young plants 
works well 

Bug traps with phenomones, raw covers (Reemay) 

Never have used much in way of pesticides 

I grow enough for me and the bugs 

I use float row covers for cole and mustard crops and plant 
potatoes in straw, I share the rest with the bugs 

I continue to keep up to date on these matters and follow the 
advice of the latest bulletins 

I learned about 5 and 6 through the MG program 

Share with the insects 
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Selected Comments from Grower Surveys 

Q-22  Have you reduced the total number of pesticide applications in the 
past 5 years?  OTHER category 

A great deal—to reduce production costs 

Q-23  Can you grow your crops with fewer pesticide applications under 
present cropping programs? 

Yes, would need more costly monitoring 

Yes, cosmetic damage on beans from 12 spot beetle, cannery 
won't allow 

Yes, if I spend more money on pest management 

Not sure, all depends on how much you are paid for the crops 

Yes, but depends on the year, weather, pest pressure, 
regulation, canner( packer) purchaser requirements 

How about reduced rates 

No, you can't keep the equality that the consumer demands 

No, consumer quality requirements demand use of chemicals 
along with cheap food to consumer 

Yes, it directly relates to how much money you can make on 
that crop or if you can make a living on it 

Not sure, we're always looking for new ideas 

No, we try to use only what is necessary 

What programs are you talking about 

No, we don't use any more than necessary for economic 
reasons among others 

No, take one chemical away, replace by 2-3 

No, depends on quality consume demands times effect on 
returns 

No, they have taken away the most effective chemicals making us 
use more chemicals 

Not sure, depends on quality requirements 

No, environmentalists seem to want a perfect world with an 
absolute guarantee of food safety from conventional farming while 
at the same time they assume there is no comparable risk 
associated with "organic" products 

No, we are forced into using more selective pesticides which make 
farmer use more chemical 

No, we are losing many of our most effective pesticides and have 
to substitute more applications of less effective pesticides 
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No, I'm currently using the minimum chemical inputs given the 
other tools available (cultivation, rotation, crop varieties, 
biological) 

Yes, but you have to be more on the ball, no spray and forget 

No, because some very good chemicals have been taken away.  It's 
taken several new ones used to replace the one cost chemical 


