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ABSTRACT

A survey by questionnaire was conducted among crop 
farmers in Pima and Pinal Counties and homeowners in the 
city of Tucson dealing with selected aspects of insecticides, 
i.e.f the extent and knowledge of use, sources of informa
tion, attitudes toward insecticides in relation to need, 
safe handling, economic implications, health, environment, 
wildlife, and legal aspects.

The extent of insecticide use was greater among 
farmers. Urban homeowners, in general, were less favorably 
disposed toward the use of insecticides, believing them to 
be environmental pollutants and a threat to wildlife. More 
homeowners believed that insecticide residues were harmful 
to health and were willing to pay higher prices to avoid 
their use. Farmers were more aware of legislation dealing 
with insecticides. Both groups were generally unaware of 
public health facilities dealing with cases of insecticide 
poisoning. The principal sources of information concerning 
insecticides for homeowners were newspapers, television, and 
retail dealers while retail dealers, farm journals, and 
extension agents were the principal sources for farmers.
Use of insecticides was associated with increased income 
while knowledge of insecticides was related to educational 
level and age.
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CHAPTER 1

INTRODUCTION

The rapid advances in agricultural technology have 
contributed significantly to alleviating food shortages not 
only in the U. S. but in other countries of the world.
These developments have generated two major problems: 
burgeoning food surpluses with attendant economic implica
tions for society and, of more recent and controversial 
nature, a general awareness and concern for the quality of 
the environment. The use of agricultural chemicals, in 
particular pesticides, is of pivotal importance in this 
latter issue for the American public, and throughout the 
world today.

The history of man is replete with instances of 
cataclysms for various societies due to agricultural pests 
and diseases. Suffice it is to mention the great potato 
famine of the 1840’s in the author's home country of 
Ireland and the insect transmitted plagues of medieval 
Europe and, indeed, up to relatively recent times. The 
destiny of many people in tropical areas of the world is 
still largely dominated by insect pests. Only in com
paratively recent years has the incidence of malaria become 
part of American history. Periodic occurrences of isolated
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cases of disease due to insects is a constant reminder that
the struggle with nature is a never ending one.

With the advent of the era of chemical pesticides
about 30 years ago, agricultural production not only
increased but became more efficient. While other factors
are involved, the use of insecticides has been a significant
force in changing the pattern of present-day agriculture.
As a consequence, not only has the quality of food improved
but the cost to the consumer has become relatively in-

vexpensive.
There is generally little awareness among the 

general public of the extent to which pesticides have 
contributed to our health and present-day high standard of 
living, This trend is further accentuated because in an 
increasingly urbanized society fewer people are involved 
with food production on the farm. Certain segments of the 
population believe that pesticides are an evil outgrowth of 
modern technology and pose a constant threat to man and his 
environment. This unfavorable attitude can be traced to 
misinformation and much publicized isolated accidents 
involving pesticides. An uninformed and politically 
powerful urban majority may become diametrically opposed to 
the interests of the primary food producer.

In the past three decades, the use of insecticides 
has increased dramatically. Many new compounds of varying 
toxicity have been incorporated into thousands of registered
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formulations. The specificity and use range has also 
increased. In 1962 approximately 73 per cent of the 
pesticides produced were used in agriculture, industry, and 
government while 27 per cent were for urban uses such as 
lawns, gardens, and households (Anon., 1962). Today, both 
urban and rural sectors are heavily dependent on insecti
cides, As a consequence stringent laws regulating their 
use came into being. So indispensible are insecticides to 
agriculture that the USDA has predicted that without them 
food prices to the consumer would rise rapidly as well as a 
deterioration in quality (Anon., 1964).

The controversy which developed over the use of 
pesticides instigated the establishment of a Presidential 
Scientific Advisory Committee in 1963 to investigate the 
effects of pesticides on man and his environment. The 
results of that investigation showed that the use of 
chemical pesticides should be continued if the American 
consumer was to maintain the advantages accrued from their 
use. However, the report stressed the possible detrimental 
effects on beneficial plants and animals including man 
resulting from misuse of pesticides (Anon., 1963). The 
senate subcommittee headed by Abraham Ribicoff dealing 
with pesticides stressed the need for greater educational 
efforts to inform the public about the safe and effective 
use of pesticides (Anon., 1964). It also called for the 
enactment of further pest control laws. These hearings gave



impetus to the necessity for continued use of chemical 
pesticides.

National concern over the use of agricultural 
chemicals was highlighted by the publication in 1962 of 
Silent Spring (Carson, 1962). This book with strongly 
emotional overtones pointed to the misuse of pesticides and 
their potential for environmental contamination. In 
recent years, public interest again intensified concerning 
insecticides as one facet of a broader issue in conserva
tion and ecology. The illogical equation of pesticides with 
the general problem of environmental pollution dramatizes 
Miss Carson’s foreboding.

The climate of awareness stimulated Congress to 
appropriate funds to the USDA through its educational arm 
the Cooperative Extension Service based in the Land Grant 
universities throughout the country. Extension directors 
in each state were instructed to plan training schools and 
information programs to educate the public in the most 
effective use of pesticides, the importance of following 
label instructions, and the dangers of misuse (Brady,
1965) . Recommendations for public use of pesticides made 
by scientists from Federal and State agencies as well as the 
chemical industry carry precautionary statements designed 
to protect the individual consumer.. The USDA maintains a 
list of up-to-date technical bulletins on pesticides which 
are available free of charge from county extension offices.

4
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Since their introduction pesticides have been 

regulated by law. Before being introduced to the market 
each pesticide must be registered with and approved by the 
USDA. Responsibility for the safety of foods containing 
residues rests with the Department of Health, Education, 
and Welfare. This aspect is controlled by the Food and 
Drug Administration (Anon., 1964). Only through education 
can the public become acquainted with the law thereby 
mitigating health hazards.

Before such a program can be designed it is neces
sary to inquire into the composition of the general public, 
to ascertain attitudes toward pesticides, to pinpoint some 
general misconceptions, and to identify the principal 
sources of information. Identification of distinctly dif
ferent audiences with their own characteristics should 
contribute to selective and more effective rather than a 
general approach to communication. Traditionally, the 
Cooperative Extension Service concerned itself with the 
rural sector. As society becomes more urbanized. Extension 
in keeping with its mandate from the Smith-Lever Act of 
1914 (Sanders , 1966) to serve the people will have
to become increasingly involved with urban dwellers.
Several studies have been made dealing with attitudes and 
knowledge of farmers regarding pesticides (Beal, Bohlen, 
and Lingren, 1966; Booth et al., 1966; Minter, 1965; Ross, 
Min and Bemis, 1967) and only in recent years has the urban
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sector been considered (Hamilton, 1968; Graham, 1967;
Bush, 1968), These studies were broadly concerned with 
pesticides and not specifically insecticides. Such find
ings, however, cannot be generalized to other states. 
Furthermore, both rural and urban audiences have not been 
compared on similar issues relating to insecticides.

The present study compares the attitudes and 
knowledge of farmers and urban homeowners in Pima and Pinal 
counties in Arizona concerning insecticides. No such 
survey has been previously conducted. The value for 
Extension workers of teaching people at their present 
stage of educational development is well recognized 
(Raudabough, 1959). A study of this nature is both topical 
and timely and hopefully will serve as a basis for public 
education.

The Research Problem
The purpose of this study was to conduct a survey by 

questionnaire among farmers in Pima and Pinal counties and 
homeowners in the city of Tucson dealing with selected 
aspects of insecticides, i.e., extent and knowledge of use, 
sources of information, attitudes toward insecticides in 
relation to need for use, safe handling, economic implica
tions, health, environment, wildlife, and legal aspects.
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Specific Objectives

The study which involved crop farmers in Pima and 
Pinal counties and homeowners in Tucson, Arizona had the 
following specific objectives:

1. To obtain a measure of the current extent of 
insecticide use.

2. To identify attitudes toward the need for using 
insecticides.

3. To identify attitudes toward the economic implica
tions of insecticide use.

4. To identify attitudes toward the use of insecticides 
in relation to wildlife and the environment.

5. To identify attitudes toward the safe use of 
insecticides.

6. To identify attitudes toward the effect of 
insecticides on human health.

7. To determine the level of awareness among the public 
of facilities provided for treatment of cases of 
insecticide poisoning.

8. To determine the awareness of current legislation 
dealing with insecticides and their use.

9. To identify some misconceptions regarding insect!?'
>

cides and their use.
10, To identify the main sources of information dealing 

with insecticides.
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11. To examine the effect of the following characteris

tics on responses:
a. Whether respondents ever lived on a farm.
b. Present place of residence.
c. Level of education attained.
d. Age.
e. Approximate gross family income.

Hypothesis
The main postulate in this study is that there was a 

significant difference in the responses of the primary popu
lations: farmers and urban homeowners. This was based on 
the manner of insecticide use. Farmers depend upon insecti
cide use as a means of livelihood while urban use of insecti
cides is incidental and unrelated to income. Some selected 
variables listed in the objectives of the study are likely 
to influence responses.

Basic Assumptions
The underlying assumptions in the following study

were:
1. That all individuals contacted in the survey either 

use or are familiar with insecticide use. Virtually 
all forms of crop production necessitate their use 
while available information indicates that the vast 
majority of householders use insecticides domes
tically or in the garden and lawn.



9
2, That all respondents answered the questions honestly 

and conscientiously, thereby affording a reliable 
reflection of current attitudes and knowledge.

3, That both populations in the survey were distinct 
and did not significantly overlap, i.e., that 
farmers were not urban homeowners and vice versa.

Delimitations of the Study 
The extent to which the findings of any study can 

be generalized depends upon the particular delimitations. 
This study was delimited as follows:

1, The populations were (a) crop farmers listed in the 
1972 records of the Agricultural Stabilization and 
Conservation Service (ASCS) as receiving farm 
subsidies in Pima and Pinal counties in Arizona and 
(b) homeowners as listed in the City of Tucson 
Directory (Polk, 1972).

2, The disparity in the proportion of each population 
sampled may tend to invalidate a meaningful com
parison between them. As the numbers of farmers 
were relatively small, all names were surveyed 
while in the case of the urban population only a 
fraction of the total population was surveyed.

3, Due to a high rate of residential mobility, a high 
non-response rate may be expected from the urban 
population which may threaten external validity.



10
4. The Hawthorne effect may be operative. Being 

conscious of taking part in an experiment through 
the auspices of The University of Arizona, respond
ents may be biased toward giving desirable answers 
rather than admitting ignorance on such items as 
health and safety hazards of insecticide use.

5. Contemporary events may affect responses, thus 
limiting the generalizability of the study to 
situations where these exqraneous influences 
occurred,

6. The variables which are correlated with responses 
are not exclusive and do not embrace all the 
factors which might influence respondents' choice 
of answers.

Limitations of the Study
1. A questionnaire was used to collect data for the 

study and as such was subject to the weaknesses 
inherent in its use.

2. Some of the questions were liable for subjective 
interpretation by respondents and were not quanti^ 
tatively defined.
Use of income as a variable may be of questionable 
value in view of the general reluctance of responds 
ents to divulge such information accurately if at 
all.

3.
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4. The use of gross family income may not be valid to 

compare the two groups as it greatly overestimates 
net disposable income in the case of farmers.

5. If the responses occurred over a period of time the 
slower respondents may be selectively influenced by 
current events such as newspaper articles and 
television programs. This may influence one group 
more than another depending upon their main channel 
of communications.

Need for the Study
It is believed that this study will be a valuable 

learning experience for the author and an insight into the 
approach and methodology of social surveys pertinent to 
Extension work. Hopefully, other benefits will accrue.

At this point in time, research on environmental 
pollution and conservation constitutes a major segment of 
programs in the physical sciences in many universities. 
National concern is manifested in funding by the Environ
mental Protection Agency and other interested groups. 
However, in the social and educational aspects of the 
environment, a dearth of information exists. Bentley (1972) 
stressed that colleges of agriculture should address them
selves to these problems.

While studies previously cited have been concerned 
with rural and urban audiences no comparison has been made



between the two on any aspect of pesticide use nor has 
primary emphasis been given to the environmental aspects of 
insecticide use.

Tucson, as the fastest growing city of its size 
category in the nation has, in recent years, experienced a 
considerable influx of elderly retired people. A comparison 
between this newly urbanized society and the traditional 
farm community may serve as a basis for Extension’s selective 
treatment of both groups. A survey of this kind is a pre
requisite toward effective legislation for controlling 
insecticide use. The study may be of educational value to 
hospitals and community pesticide centers. It may also be 
of interest to pesticide manufacturers and distributors who 
are concerned with the extent to which handling precautions 
are observed and the degree of adequacy of the instructions 
for use.

It is realized that the study is of a general 
nature and broad in scope. However, it may point to 
aspects of interest concerning insecticides which require 
more detailed consideration.

Definition of Terms
1. Pesticide; The term pesticide or weconomic poison” 

means any substance or mixture of substances 
intended for preventing, destroying, repelling, or 
mitigating any insects, rodents, fungi, moulds, and

12
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other forms of plant and animal life which are 
considered to be a pest.

2. Insecticide: Any substance or mixture of substances
intended for preventing, destroying, repelling, or 
mitigating any insects which may be present in any 
environment whatsoever.

3, Environment: The popular connotation implies man*s
physical surroundings, i.e., land, water, and air.

4. Potential Hazard: Capable under certain conditions
of causing adverse effects on plants, animals, and 
man,.

5. Attitude: A behavioral construct which determines
one's response to any given situation.

6, Homeowner; House owning urban resident as listed 
in Polk's City of Tucson Directory, 1972.

7, Farmer: Agricultural producer who, in 1972,
cooperated with the Agricultural Stabilization and 
Conservation Service.



CHAPTER 2

REVIEW OF LITERATURE

In this review the topic is treated on the 
following bases: (1) insecticides in agriculture, (2) the
function of Extension in relation to insecticides, and (3) 
relevant studies in Extension dealing with aspects of 
insecticide use pertinent to the present study. While the 
issue of insecticides in today's world is a controversial 
and contentious one, an attempt will be made to treat the 
subject as objectively as possible using scientifically 
documented evidence. Subsequently, the function of 
Extension as an educational agency in relation to 
insecticides will be delineated. Finally, studies in 
education relevant to the topics discussed in the thesis 
will be summarized.

Insecticides: The Present Position 
Man employs pesticides as purposeful contaminants 

of the environment in order to improve the quality of the 
environment for himself and his domesticated animals and 
plants, Insecticides, and indeed most pesticides, are used 
in agriculture to increase the cost/benefit ratio in favor 
of the farmer and the ultimate consumer of food and fiber 
products, the citizen. The technology and use of modern

14
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insecticides is an important component of the agricultural 
revolution of the last half century. In the present era of 
managed ecology, of monocultures, of farm mechanization, and 
of a complex system of food harvesting, processing, storage 
and distribution, the use of insecticides often represents 
a slender margin between crop production and failure and 
between economic profit and loss (Metcalf, 1972). In 
developing countries, it may mean the difference between 
survival and starvation.

Commercial insecticides comprise many chemical 
compounds which collectively serve to minimize and control 
the attacks and depradations of agricultural pests. It is 
estimated that over 600 species of insects require control 
every year in the U. S, (Metcalf, 1972). The annual losses 
caused by insect pests of crops, livestock, agricultural 
products, and forests have been estimated at 12% of total 
production representing a value of $3.8 billion in 1965 
(Anon., 1965a), On a worldwide basis insects destroy 200 
million tons of cereal, enough to feed over 800 million 
people (Cramer, 1967). In addition, the use of pesticides 
has made possible the economical production of many crops 
which otherwise would be available only to a limited number 
of wealthy consumers (Anon., 1963). The use of insecticides 
has been estimated to produce a net return of $5 for every 
one dollar invested (Anon., 1965b). Metcalf (1972), in his 
review of pesticides, enumerated many instances of



spectacular increases in production, the most noteworthy 
being due to DDT which became the dominant material in use. 
Other sources cite beneficial effects of insecticide use 
on food quality (Anon., 1963; Petty, 1970). These reports 
impressively support insecticide use in agriculture while 
their need for domestic purposes: homes, gardens, and 
lawns, for aesthetic and health reasons is self evident.

The use of insecticides in agriculture and urban 
areas has increased dramatically in the last three decades 
on a nationwide basis (Metcalf, 1972) and in the state of 
Arizona (Roan, Young, and Kreader, 1972). Since 1969 
insecticide usage was unchanged largely due to the banning 
of DDT for agricultural purposes. Environmental quality 
problems inevitably pose conflicts of interest, the use of 
pesticides being assailed by conservationists as the focal 
point of concern for the preservation of environmental 
quality. The elements in this controversy range from a 
variety of economic, technological, and sociological 
questions. These include "the overzealous application of 
new products and techniques, lack of appreciation of 
ecological complexities of crop production, failure to 
develop pest management strategies and new selective 
biodegradable pesticides, and the supermarket orientation 
of food consumers" (Metcalf, 1972, p. 11). We are slowly 
realizing that the agricultural ecosystem does not exist 
in a vacuum and that the future trends and developments in

16



agriculture must be verified in terms of quality of the 
total environment. A discussion of some of these issues is 
pertinent at this stage.

Because of its tendency to accumulate in the fat of 
animal tissue and its adverse effects on wildlife reproduc
tion, DDT was withdrawn from the market in 1970. A 
moratorium was held on it in Arizona in 1969. Potentially 
dangerous levels of DDT were found in the carcasses of 
slaughtered pigs which had been treated for lice with 
insecticides (Juszkiewicz and Stec, 1971). Another study 
(Adamovic et al., 1970) showed that an increase in the 
concentration of DDT and Dieldrin in milk paralleled an 
increase in the use of these materials. Other studies 
indicate the potentially widespread effect of insecticide 
application. Miles and Harris (1971) monitored DDT residues 
in waters flowing into Lake Erie, The drainage system was 
from a vegetable producing area. There was a positive 
correlation between concentrations of insecticide in the 
water and rainfall for the area suggesting that runoff was 
responsible for transporting the insecticides which when 
uncontrolled may prove harmful. Wind may also be a major 
factor in disseminating of insecticides (Laubscher, Dutt, 
and Roan, 1971), The amounts of DDT and its metabolites 
in soils and wildlife were inversely related to distance 
from point of application. The above instances are

17
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sufficient to highlight the potential hazard of insecticides 
in the environment.

The area of human health is of more pressing con
cern to us. The introduction of more toxic organophosphorus 
compounds such as Parathion has increased the risk to the 
user. They are now replacing the chlorinated hydrocarbons 
in importance. It is estimated that about 2,000 cases of 
poisoning occur each year with 10% fatality rate (Metcalf, 
1972). About half of these occur in young children who are 
accidentally poisoned in the home (Anon., 1963). In vir
tually all cases these can be attributed to negligence on 
the part of responsible adults in storage of the materials. 
The other major category susceptible to insecticide poison
ing as an occupational hazard is commercial pest control 
operators. The number of such accidents occurring in 
California which uses 20% of total pesticides is ample 
testimony (Anon,, 1964). Adverse effects of pesticides 
have been noted elsewhere (Bailey, 1972). However, records 
of poisoning from insecticides are highly defective and 
fragmentary,

While a justifiable concern exists for insecticide 
residues in foodstuffs no documented case of such poisoning 
exists. Tolerance levels are lower by several factors than 
those known to have adverse effects. In laboratory studies 
some chemicals including the chlorinated hydrocarbons have 
been shown to be carcinogenic. Notwithstanding the



scrutiny of the Food and Drug Administration the long term 
effects of injested insecticides and residues still remains 
a matter of conjecture.

Role of Extension in Relation 
to Insecticides

While man has an impressive amount of scientific 
data on insecticides the major problem now is in communicat
ing this knowledge in usable form for the consumer.
According to Egler (1968, p. 1077) 95% of the problem is 
not in scientific knowledge of chemical pesticides, but in 
scientific knowledge of human behavior. Education and 
behavior change are concerns of the Cooperative Extension 
Service, Since its inception Extension has endeavored to 
modify human behavior by teaching people to apply useful 
results of research in keeping with its mandate to aid in 
the diffusion and assimilation of knowledge and information 
in agriculture and to encourage the application and use of 
this knowledge (Sanders, 1966).

The success of such programs depends upon changing 
attitudes, interests, knowledge, understanding, and skills. 
Prior to initiating any action it is necessary to assess 
relevant characteristics of the program's clientele in 
keeping with the philosophy of reaching people at their 
present state of knowledge and experience. In order to 
evaluate the effectiveness of any educational effort

19
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"benchmarks" of knowledge and behavior have been used (Bush, 
1968; Sabrosky, 1959). Recognition of different audiences 
requires different approaches to generate change in behavior 
and attitude. Attitude, which has been defined as "an 
enduring learned predisposition to behave in a consistent 
way towards a given situation" (English and English, 1958, 
p. 238) has an important bearing on an educational outcome. 
As in all controversial issues such as the insecticide one, 
attitudes tend to be irrationally based (Berrelson and 
Steiner, 1964) thus confounding the resistance to change.
As opinions are influenced by environment so we would expect 
attitudes to differ with rural and urban environments on 
similar issues.

The need for pesticide education was recognized as 
early as 1960 by the Federal Extension Service. Directors 
at state level were obliged to designate a staff member to 
receive the vast amount of complex information emanating 
from governmental and private sources. This information was 
to be evaluated and passed on to individuals who desired to 
use it. Consequently, the need for a pesticide educational 
program was realized throughout the U. S. Traditionally, 
the Extension Service was oriented toward rural audiences. 
However, in the light of demographic changes with increased 
urbanization Extension's clientele was necessarily widened. 
Some studies have shown that urban residents were ill- 
informed about the Extension Service (Blalock, Greenwood,
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and Abraham, 1963) even when information was disseminated 
by mass media (Eckard, 1964). The present study may 
highlight some inadequacies in this area and indicate 
more effective educational efforts to be taken.

Several factors influence peoples' disposition to 
change. Krech et al. (1962) concluded that the effective
ness depends upon the type of channels used, form and 
content of the message, and characteristics of the 
communicator. Among the sociological factors which have an 
impact of attitude change are education, social class, age, 
and place of residence.

Education
While level of intelligence and education are 

inseparable both predispose the individual toward a more 
positive attitude to change (Graham, 1967; Swanson, 1951). 
Conversely, people with low educational attainment are 
resistant to change.

Social Class
The more one identifies with one's class the 

stronger is the influence of class in defining the 
boundaries of attitude. People in the upper class are 
generally more receptive to new ideas and change. Income, 
education, and social class are positively correlated.
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Age

Increased age appears to create individual attitudes 
which are conservative and authoritative in nature and more 
resistant to change (Berrelson and Steiner, 1964).

Place of Residence
This has an impact on the individual's attitude 

when the geographical region and the rural urban location 
are considered.

Pertinent Studies in Extension Dealing 
with Insecticides

Several Extension studies have been conducted 
dealing with pesticides and their use. In the following 
section pertinent aspects of these studies were reviewed. 
With a few exceptions (Bush, 1968; Graham, 1967; Hamilton, 
1968) they were oriented toward rural residents.

An Iowa study by Beal et al. (1966) showed that 
farmers, in general, had little knowledge concerning 
governmental agencies which were responsible for regulating 
the proper use of pesticides. The attitude toward pesti
cide use was favorable. While recognizing that they 
destroyed wildlife and polluted waters, farmers believed 
that chemicals were not harmful if properly used. According 
to knowledge questions, the majority of farmers were 
familiar with the safe use of insecticides. They believed 
that dealers had sufficient information about pesticides.
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A study by Booth et al. (1966) in Nebraska compared 

the use and non-use of pesticides with knowledge, attitude, 
and demographic variables such as educational level. The 
following conclusions emerged: (1) heavy users of pesticides
were not necessarily more knowledgeable than non-users; (2) 
non-farm people relied more heavily on advertisements and 
labels for sources of information while farmers depended 
upon dealers, county agents, and extension specialists for 
information; (3) those who used pesticides most often were 
likely to have a higher level of formal education; (4) 
farmers were just as likely to engage in unsafe practice as 
non-farmers; and (5) a general knowledge of pesticide use 
was not highly correlated with proper use.

In a Wisconsin study (Ross et al., 1967) it was 
shown that correct knowledge of pesticide terminology was 
positively associated with high credibility toward 
specialized information sources such as representatives of 
both universities and the pesticide industry. The most 
knowledgeable respondents felt that the use of pesticides 
was indispensable for agriculture,

A Pennsylvania study (Dealer and Willits, 1966) 
showed that 11% of respondents perceived danger to health 
involved in eating foods treated with pesticides. Factors 
such as education, level of income, and place of residence 
had no significant effect on whether people were concerned 
about pesticide use. In contrast, the study of Graham



24
(1967) showed that significant differences existed between 
educational attainment of users and non-users of pesticides. 
However, responses were not significantly influenced by 
place of early residence. Users were better educated than 
non-users and were more favorably disposed toward govern
ment regulation of pesticides. The higher the educational 
level the greater was the degree of concern for environ
mental pollution.

In dealing with an urban audience Bush (1968) con
cluded that most urban people strongly agree that farmers 
must use chemical insecticides to maintain an abundant food 
supply. This study corroborated other reports that urban 
dwellers in general had little awareness of the Cooperative 
Extension Service. This audience was shown to be relatively 
uninformed of the function of government in pesticide 
regulation. Levels of knowledge were low among this group 
indicating the need for greater educational efforts.

In a recent study Brooks (1973) found that con
sumers 1 awareness of pesticides is mainly a product of the 
environment. Homemakers in rural farm areas were more 
knowledgeable about all aspects of pesticides. Education 
level was positively correlated with knowledge. Consumers, 
in general, were favorably disposed toward pesticides.



CHAPTER 3

PROCEDURE OF THE STUDY 

Population and Sample
The target populations in this study were home- 

owners in the city of Tucson and commercial crop farmers in 
Pima and Pinal counties in Arizona. The respective experi
mentally accessible populations were homeowners listed in 
the City of Tucson Directory (Polk, 1972) and crop farmers 
participating in 1972 in programs of the Agricultural 
Stabilization and Conservation Service as listed at the 
Tucson and Casa Grande offices.

The homeowners experimental sample was selected 
by systematic random sampling from the Directory with one 
name selected randomly from every two pages. The total 
number of pages was divided by the required number of 
samples which was 200 to arrive at this figure. It was 
considered that this method of selection was as valid as 
selecting names on the basis of city location. This 
method should give a reliable cross section of homeowners 
in the city.

A similar list of 200 names of farmers was selected 
from the ASCS records for 1972. The list was exhaustive 
so that the experimental sample was the same as the
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accessible population. In the case of homeowners the 
sample was only a fraction of the accessible population. 
Selection of the entire list of farmers eliminates sampling 
bias since it was small in number (Van Dalen, 1966). 
Originally, it was intended to confine the study to Pima 
County, However, the number of farmers was insufficient for 
a valid comparison thus necessitating the extension of the 
study to Pinal County. For future discussion, the groups 
in the study will be referred to as farmers and homeowners.

Pima County embraces the rapidly growing urban area 
of Tucson with only 14.7% of the county's population of 
351,000 being classified as rural (Roan et al., 1972).
While the rate of insecticide use has not kept pace with 
population growth rate the total usage of insecticides by 
pest control operators and private individuals is high.
Pinal County on the other hand is largely agricultural with 
51,8% of the population of 68,000 listed as rural. It has 
the highest usage of pesticides on an acre basis in the 
state (Roan et al., 1972) predominantly for agricultural 
purposes. These figures indicate that the population 
selected may reliably reflect insecticide use in urban and 
rural communities.

Instrumentation and Data Collection
A closed form of questionnaire was used to obtain 

the necessary information to satisfy the objectives of the
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study (see Appendix A). The form was limited to 38 
questions on insecticides and 6 on personal characteristics. 
It was purposefully limited to 3 pages in view of the 
tendency for a poor response with long questionnaires when 
dealing with a non-captive audience (Oppenheim, 1966). This 
was submitted previously to colleagues for comments and 
suggestions for improvement. It was printed on yellow 
paper in the hope of evoking a better response. The ques
tionnaire was mailed on May 9, 1973, to 200 individuals in 
each group in the study. It was accompanied by a personal 
letter explaining the nature and purpose of the survey 
together with a stamped addressed envelope for return of 
completed questionnaires. While results from mailing 
surveys are less satisfactory than personal interview, they 
avoid the problem of reactive arrangements in favorable 
responses to the interviewer, and are also less expensive. 
Each questionnaire was secretly coded for identification of 
the respondent.

After 5 weeks the respondents were identified from 
the mailing list. The non-respondents were systematically 
sampled with one in every four receiving a second copy of 
the questionnaire and a follow-up letter. On August 1, 1973, 
all the completed questionnaires were prepared for analysis.



28
Analysis of Data

Data from the returned questionnaires were coded and 
key punched on IBM cards for computer compilation, summary, 
and analysis. The design of the study was basically 
descriptive correlational. Results were presented as per
centage distribution and rank order as well as with non-

2parametric techniques such as chi-square (x ). Contingency 
tables were constructed and significant differences in 
responses between the two groups or due to the personal 
variables were noted at the .01 level. The contribution of 
each cell in the tables to the differences was not statis
tically treated due to the inadequacy of the procedure 
available. Obvious differences were noted and discussed 
where appropriate. Results are presented as percentages 
with N equalling the number of respondents in each category 
answering the particular questions.



CHAPTER 4

PRESENTATION AND INTERPRETATION OF DATA

In this chapter the findings of the study describing 
a comparison between homeowners and farmers regarding 
insecticides are presented in Tables 1 through 10 with 
interpretation while in the latter section the influence of 
selected variables is described without the use of tables.

Of the 400 questionnaires initially mailed 126 
completed valid returns were made after five weeks. The 
total response was 31.5% while the returns for farmers and 
homeowners were 35% and 28%, respectively, The lower return 
of the latter was probably due in part to non-contact as a 
result of residential mobility as several questionnaire 
letters were returned undelivered. The majority of the 
questionnaires were returned within a week of the mailing 
date with the rate decreasing thereafter. Some question
naires were returned unanswered with comments which were 
irrelevant to the issue in question. The response was 
emotional in tone with a general opposition to some 
questions which were considered ambiguous and some dis
approved of the question on income.

Of the follow-up mailings there was a response of 
only 15% or 9 questionnaires. The total valid response from

29
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both mailings was 135 or 34%. Responses from the second 
mailing were not treated separately from the original 
responses for the following reasons. The sample was small 
in number and would not significantly influence the overall 
result of the study. Examination of the personal character
istics of these respondents led to the conclusion that they 
were similar to the initial respondents.

Data from the study have been presented according to 
the objectives of the study. Responses were treated as 
significant at the 1% level (p <_ 0.01) and at the 5% level 
(p £ 0.05). Various cells responsible for differences are 
described. In considering the influence of selected 
variables on responses the results are described with the 
appropriate numerical and percentage data. As this aspect 
was a relatively minor one in the study the inclusion of 
tables was not warranted.

Comparison of Farmers and Homeowners 

Extent of Insecticide Use
Table 1 shows that there was a significant difference 

between the two categories of respondents regarding insecti
cide use. Almost twice as many farmers (84,5%) as homeowners 
(43.8%) said they usually used insecticides. Correspond
ingly, 51,6% of homeowners and 12.7% of farmers answered 
that they seldom used insecticides. A comparatively small 
percentage of each group never used insecticides.



Table 1. Extent of Insecticide Use Among Farmers and Homeowners (Per Cent 
Response)

• Farmers (N = 71) a Homeowners (N = 64)a
Question Usually Seldom Never Usually Seldom Never x 2

Do you use insecticides? 84.5 12.7 2.8 43.8 51.6 4.7 25.26

^Number of respondents.
X2 = 5.99 (p < 0.05), 9.21 (p < 0.01).
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Attitude Toward Need for Using 
Insecticides

Both groups differed with regard to need for using 
insecticides for certain purposes. A significantly higher 
percentage of farmers (93.0%) felt there was a need for 
using insecticides on crops compared to 70.2% of homeowners. 
With regard to the need for use on animals, the groups also 
differed significantly, the respective percentages being 
85,1% (farmers) and 53.4% (homeowners). With respect to use 
in the garden the groups also differed but only at the .05 
level of confidence. There were no significant differences 
regarding need for use of insecticides in the home (Table 2).

Attitude Toward Economic Implications of 
Insecticide Use

Only 8.6% of farmers felt that an adequate food 
supply could be maintained without the use of insecticides 
compared with 25.4% of homeowners (Table 3). A larger 
percentage of the latter group had no particular opinion, 
i.e., 23.8% as opposed to 14,3% of farmers.

Of the farmers 84,3% would not accept poorer 
quality foodstuffs in order to avoid the use of insecticides 
compared to 59% of homeowners. With respect to the effect 
of non-use of insecticides on prices a higher percentage of 
farmers felt that prices would rise but the difference was 
only significant at the ,05 level. With regard to willing
ness to pay higher prices the two groups differed

32



Table 2. Farmers' and Homeowners1 Responses to Need for Using Insecticides

Question

Farmers (%) Homeowner s (%)

Yes No
Don't a
Know N Yes No

Don't a 2 
Know N x

Do you feel there is a need 
for the use of chemical 
insecticides

a) on crops? 93.0 2.8 4.2 71 70.2 14.0 15.8 57 11.59
b) in the home? 89.4 7.6 3.0 66 74.1 20.7 5.2 58 5.10
c) in the garden? 92,5 4.5 3,0 67 76.7 20.0 3.3 60 7.41
d) on animals? 85.1 3.0 11.9 67 53.4 24.1 22.4 58 17.31

^Number of respondents.
X2 = 5.99 (p < 0.05), 9.21 (p < 0.01).
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Table 3, Farmers * and Homeowners' Responses to Questions Dealing with Economic
Implications of Insecticide Use

Farmers (%) Homeowners (%)

Question Yes No
Don't
Know Na Yes NO

Don't
Know Na x 2

Can an adequate supply of food 
be maintained without the use 
of insecticides on crops? 8.6 77,1 14.3 70 25.6 50.8 23.8 63 10.84

Would you accept poorer quality 
foodstuffs in order to avoid 
the use of insecticides? 12,9 84.3 2.9 70 26.2 59.0 14.8 61 11.42

If insecticides were not used, 
do you think that food prices 
would increase as a result? 88,7 4,2 7,0 71 71,4 17.5 11.1 63 7.45
Would you be willing to pay 
higher prices for food pro-r 
duced without the use of 
insecticides (assuming you 
had a choice)? 16.9 77.5 5.6 71 30.2 50.8 19.0 63 11.22

aNumber of respondents,
X2 = 5.99 (p < 0.05) , 9,21 (p < 0,01).
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significantly. Almost twice as many homeowners (30.2%) as 
farmers (16.9%) were prepared to pay higher prices in order 
to avoid the use of insecticides. The corresponding per
centages of those not willing to pay higher prices were 
50,8% and 77.5%, respectively, the differences being 
significant at the ,01 level.

Attitudes Toward Insecticides in Relation 
to Environment and Wildlife

Responses on this topic were significantly different 
between the two groups for all questions with one exception. 
Of the homeowners 61.3% said they could name an endangered 
species compared to only 7.1% of farmers (Table 4). 
Correspondingly, it was significant that 80% of farmers and 
30,6% of homeowners could not name an endangered species.

While the majority of both groups agreed that in
secticides can contaminate areas other than where applied 
the significant difference was probably due to 21.0% of 
homeowners who did not know compared to 4.3% of farmers, A 
significantly greater percentage of the homeowners (53.2%) 
considered insecticides to be environmental pollutants as 
opposed to 31.4% of the farmers.

Responses to the question "Is wildlife affected by 
chemical insecticides?" were not consistent statistically 
with the general pattern. There were no significant 
differences between the groups. However, a higher per
centage of homeowners believed that wildlife was affected



Table 4. Farmers' and Homeowners' Responses to Questions Dealing with Insecti
cides in Relation to Environment and Wildlife

Farmers (%) Homeowners (%)

Question Yes No
Don't
Know Na Yes No

Don11 
Know Na x 2

Can you name a species of 
wildlife which is in danger 
of extinction as a result 
of insecticide use? 7.1 80.0 12.9 70 61.3 30.6 8.1 62 44.40

Can insecticides contaminate 
areas other than where they 
are applied? 78.6 17.1 4,3 70 69.4 9.7 21.0 62 9.27

Do you consider insecticides 
to be environmental pol*- 
lutants? 31.4 58.6 10.0 70 53.2 22.6 24.2 62 17.95

Is wildlife affected by 
chemical insecticides? 62.9 18.6 18.6 70 76.6 7.8 15.6 64 3.96

Can insecticides improve the 
quality of the environment? 66.2 16.2 17.6 68 37.1 27.4 35.5 62 11.09

aNumber of respondents,
X2 = 5.99 (p < 0.05), 9.21 (p < 0.01).
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by insecticides. A significantly larger percentage of 
farmers (66.2%) than homeowners (37.1%) believed that the 
use of insecticides could improve the quality of the 
environment.

Attitude Toward Safe Use of Insecticides
The majority of respondents from both groups 

answered that they usually read the labels on insecticide 
containers before use and were generally agreed that these 
labels contained adequate information for the safe and 
effective use of these materials (Table 5). The respective 
percentages for farmers were 90.1 and 91.4 while those for 
homeowners were 96.8 and 79.4, but the differences were not 
significant.

A significantly larger proportion of the farmer 
group (95,7%) answered that the insecticides they used 
required careful handling compared to 72.6% of the home- 
owner group,

Attitude Toward Insecticides in Relation 
to Human Health

Responses to questions on the topic of human health 
and insecticides were variable. There were significant 
differences between the groups on each question either at 
the .01 or .05 level (Table 6).

Of the farmers 40% believed that insecticides 
accumulate in food while 38.6% answered that insecticides



Table 5, Farmers* and Homeowners1 Responses to Questions Dealing with the Safe
Use of Insecticides

Question Farmers (%) Na Homeowners (%) Na x2
Usually Seldom Never Usually Seldom Never

Do you read the 
instructions on the 
labels of insecti
cide containers 
before use? 90.1

r

9.9 71 96.8 3.2 63 1.43
Do the labels have 
sufficient informa
tion for safe and 
effective use? 91.4 4.3 4.3 70 79.4 9.5 11.1 63 3.96

Yes No
Don't
Know Yes No

Don't
Know

Do the insecticides 
you use require 
careful handling? 95.7 2.9 1.4 70 72.6 22.6 4.8 62 13.89

^Number of respondents,
X2 = 5.99 (p < 0.05), 9.21 (p < 0.01).
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Table 6. Farmers' and Homeowners’ Responses to Questions Dealing with Insecti
cides in Relation to Human Health

• Farmers (%). . Homeowners (%)

Question Yes No
Don * t 
Know Na Yes No

Don’t
Know Na x2

Can insecticides applied for 
food and crop production 
accumulate in the food pro
duced? 40.0 30.0 30,0 70 50.8 11.1 38.1 63 7.12

Do these chemicals build up 
in the human body? 38.6 25,7 35.7 70 38.1 9.5 52,4 63 6.93

Do you think insecticide 
residues in food are harmful 
to your health? 31.4 45.7 22.9 70 57.1 9.5 33,3 63 21.54

Do you consider insecticides 
to be a cause of cancer in 
humans? 5.6 64.8 29.6 71 9.5 33.3 57.1 63 13.25

Do you know of anybody who 
became ill as a result of 
using insecticides? 52.1 46.5 1.4 71 31.7 63.5 4.8 63 6.27

aNumber of respondents.
X2 = 5.99 (p < 0.05), 9.21 (p < 0.01).
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accumulate in the body. The respective percentages for 
homeowners were 50,8% and 38.1%. Differences for both 
questions were significant at the .05 level which were 
probably attributable to variation in the percentages 
answering "no" and "don't know."

A significantly higher percentage of homeowners 
(57.1%) thought that insecticide residues were harmful to 
health compared to 31.4% of farmers. While only a small 
percentage of respondents believed insecticides to be a 
cause of cancer almost twice as many farmers (64.8%) as 
homeowners (33,3%) did not consider them to cause cancer.

Although the difference was only significant at the 
.05 level 52,1% of farmers and 31.7% of homeowners answered 
that they knew of somebody who became ill as a result of 
using insecticides.

Attitude Toward Medical Facilities for 
Treatment of Insecticide Poisoning

The pattern for responses in this section showed a 
similar trend with a significant difference occurring for 
only one question (Table 7). Less than half of the 
respondents answered that they knew of the existence of 
Poison Control Centers in their communities, the respec
tive percentages being 31% for farmers and 40.6% for 
homeowners. Only 53,5% of farmers and 35.9% of homeowners 
knew of hospitals which gave information or treated cases 
of insecticide poisoning.
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Table 7. Farmers' and Homeowners’ Responses to Questions Dealing with Medical 
Facilities for Treatment of Insecticide Poisoning

Farmers (%) Homeowners (%)

Question Yes
Don11 

No Know Na Yes No
Don't
Know Na x 2

Do you know of Poison Control 
Centers in your community? 31.0 59.2 9.9 71 40.6 45.3 14.1 64 2.61

Do you know of any hospitals 
which give information on 
or treat cases of 
insecticide poisoning? 53,5 28,2 18.3 71 35.9 43.8 20.3 64 4.67

Is your local doctor capable 
of dealing with cases of 
insecticide poisoning? 72.9 4,3 22.9 70 48.4 4.7 46.9 64 8.89

In case of accidental 
poisoning would the 
information on the product 
label be useful to the 
doctor? 95.7 —— 4,3 90.6 9.4 0.69

aNumber of respondents.
X2 = 5.99 (p < 0.05) , 9.21 (p < 0.01).
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At the .05 level of confidence a significantly 

larger number of farmers (72.9%) than homeowners (48.4%) 
believed that the local doctor was capable of dealing with 
cases of insecticide poisoning.

However, there was general agreement between the 
two groups that the information on the product label would 
be useful to the doctor in the event of an emergency, the 
respective percentages for farmers and homeowners being 
95,7% and 90.6%.

Knowledge of Legislation Dealing with 
Insecticides

In the public interest the use of insecticides is 
controlled by law. An informed public is essential to the 
effectiveness of these laws. Knowledge of such laws does 
much to allay the fears and anxieties of the public re
garding insecticides.

The 1972 Law was much publicized with several 
provisions affecting the use of insecticides. However, only 
40.3% of the urban homeowners had heard of this law compared 
with a significantly higher number of farmers (82.9%). Of 
the latter 73.9% said that this law affected them compared 
with only 12.7% of the former group (Table 8).

Again, a significantly higher number of farmers 
(77.1%) answered that the law required sampling of food
stuffs as a means of detecting illegal insecticides compared 
with only 33,3% of homeowners. Although a higher proportion



Table 8. Farmers‘ and Homeowners1 Responses to Questions on Knowledge of
Legislation Dealing with Insecticides

Farmers (%) Homeowners (%)

Question Yes NO
Don't
Know Na Yes NO

Don't
Know N3 x2

Do you know of the existence 
of the 1972 Pesticide Law? 82.9 15.7 1.4 70 40.3 48.4 11.3 62 26.04

Does this law affect you in 
any way? 73.9 10.1 15.9 69 12.7 41.3 46.0 63 50.21

Does the law require sampling 
of food products as a means 
of determining whether they 
contain illegal insecticides? 77.1 1.4 21.4 70 33.3 14.3 52.4 63 17.95

Do you know which Government 
Agency is responsible? 60.0 22.9 17.1 70 48.4 29.7 21.9 64 1.80
Is the use of insecticides 
controlled by the law? 92.6 2.9 4.4 68 53.2 12.9 33.9 62 26.25

^Number of respondents. 
X2 - 5.99 (p < 0.05), 9.21 (p < 0.01)
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of farmers said they knew which agency was responsible for 
sampling food products, the difference was not significant. 
However, 92.6% of farmers believed that the use of insecti
cides was controlled by law as opposed to only 53,2% of the 
urban group.

Knowledge of Properties and Uses of Insecticides
The age group most susceptible to insecticide 

poisoning differed between the two communities. In the case 
of farmers the most affected were the 20-60 year category 
(69,1%) while 64.2% of the urban homeowners cited the 0-5 
year old group. The responses were consistent with existing 
information which shows that agriculture adults working as 
commercial operators or farm workers are most prone to 
accidental poisoning (Anon,, 1964; Bailey, 1972), while in 
urban areas young children are most susceptible (Anon.,
1964), Both groups cited negligence by adults in providing 
safe storage as the principal cause of poisoning in young 
children.

While the difference between farmers, and homeowners 
in identifying the most poisonous of the substances listed 
was significant only at the ,05 level, it is interesting to 
note that 36.7% of the latter group named DDT compared to 
19.1% of the former. Three of the materials, nicotine, 
heroin, and caffeine, are more toxic than DDT (Dreisbach, 
1971).
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In identifying the most toxic insecticide the 

difference was significant with 85.1% of farmers citing 
Parathion while 50% of homeowners citing DDT. Parathion was 
most toxic of those listed again indicating a more knowledge 
able farm sample. Responses were probably influenced by 
the fact that Parathion is the major insecticide used in 
agriculture in the state while DDT is still used for non- 
agricultural purposes, notably in homes. Homeowners were 
more knowledgeable regarding its availability with 57,6% 
indicating that DDT was banned except for certain purposes 
as opposed to 47,9% of farmers. The significant effect was 
probably due to the large number of farmers (49.3%) who 
answered that the material was banned completely (see 
Table 9).

Sources of Information Dealing with Insecticides 
There was a significant difference between farmers 

and homeowners with regard to the principal sources of 
information about insecticides. The main sources for 
farmers were retail dealers (26*1%), extension agents 
(21,7%) , farm journals (21.7% ) r and extension leaflets 
(18,8%), For the urban group newspapers (58.6%) were the 
principal source followed by TV (15.5%), retail dealers 
(6.9%), and farm journals (6.9%) (see Table 10).

As far as Extension is concerned the main features
of the results are: (1) the minor influence of extension



Table 9. Per Cent Responses of Farmers and Homeowners to Questions Dealing with
Knowledge of Properties and Uses of Insecticides

Question Farmers Homeowners
What age group is most susceptible to 
insecticide poisoning in your area?

0-5 years 
5-10 years 
20-60 years 
60+ years

Of the following substances which do you 
consider to be most poisonous? (Check one) 

alcohol 
nicotine 
heroin 
caffeine 
DDT
gasoline

Of the following insecticides which is the 
most poisonous? (check one)

Parathion
Malathion
Chlordane
DDT

25.5 55
5.5 

69.1
64.2 53 19.88b
9.4 

26.4

2.9 68
26.5
41.2
19.1
10.3

6.7
10.0
31.7
1.7

36.7 
13.3

60 11.32°

85.1
1.5
4.5 
9.0

67 17.2 
15.5
17.2 
50.0

58 57.91d



Table 9.— Continued Per Cent Responses of Farmers and Homeowners to Questions 
Dealing with Knowledge of Properties and Uses of Insecticides

Question Farmers Homeowners
How many insecticides can you name which have 
been banned and can no longer be used by the 
public?

1 41.5
2 12.3
3 27.7
4 4.6
5 3.1
6+ 10.8

Which of the following do you consider to be the 
main source of poisoning in children

1. negligence by adults in providing safe
storage 85.5

2. inadequate instructions on labels of
insecticide containers —

3. storage of insecticide in other con
tainers such as pop bottles, etc, 13.0

4. the amount and strength of the poison in
the insecticide 1.4

65

69

63.3
24.5
10.2
2.0

49 16.50°

88.7 62 0.37b

9.7
1.6

According to your knowledge of DDT is it
1, freely available —
2, banned completely 49.3
3, banned except for certain purposes 47.9

6.8
22.0
57.6

e71 59 19.72



Table 9,— Continued Per Cent Responses of Farmers and Homeowners to Questions 
Dealing with Knowledge of Properties and Uses of Insecticides

Question Farmers Na Homeowners Na x 2
4. available on prescription only —  — 3.4
5. don't know anything about it 2.8 10.2

aNumber of respondents.
V  = 5.99 (p < 0.05), 9.21 (p < 0,01). 
CX2 = 11,10 (p < 0.05), 15.10 (p < 0.01).
V  = 7.82 (p < 0,05) , 11.35 (p < 0.01) . 
6X2 = 9.50 (p < 0,05) ,  13.34 (p < 0.01).
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Table 10. Farmers’ and Homeowners’ Sources of Information Dealing with Insecti
cides Expressed as a Percentage of Respondents

News
papers

Farm
Journals TV Books

Extension
Leaflets

Ext.
Agents

Retail
Dealers 2Neighbors x

Farmers 
Na = 69 4.3 21.7 0.0 4.3 18.8 21.7 26.1 2.9
Home- 
owners 
Na = 58 58.6 6.9 15.5 5.2 5.2 0.0 6.9

71.42

1.7

aNumber of respondents.
X2 = 14.10 (p < 0.05), 18.52 (p < 0.01).
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agents in the rural sector and their absence in the urban 
sector; the latter observation agrees with results obtained 
elsewhere (Blalock et al., 1963); (2) that television was
not listed as an information source for farmers; (3) the 
discrepancy between the relative importance of newspapers 
for both groups; and (4) the virtual absence of the influ
ence of neighbors.

Effect of Selected Variables on Responses
Several factors, personal, social, and geographical, 

influence peoples' responses to any given situation. While 
attempts are made by statistical manipulation to identify 
these separate influences they are not mutually exclusive in 
practice. Variables which influence opinions and attitudes 
toward insecticides were considered in this section.

Place of Residence
Respondents differed as to need for insecticides on 

crops (Question 4 = Q4) with 90.7% of rural and 78.6% of 
urban respondents answering positively. With regard to 
paying higher prices in order to avoid the use of insecti
cides (Qll), 31.6% of the urban and 11.1% of the rural 
respondents were willing to do so. Regarding question 29 
proportionately more of the urban group said that insecti
cides were not controlled by the law is 10.7% compared 
to 2.0%.
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These results indicate that rural and urban 

respondents were not completely synonymous with farmers and 
homeowners. Fewer questions were influenced by place of 
residence. The overlap in populations is borne out by the 
figures. Of the 135 total respondents 71 were farmers and 
64 homeowners. However, 78 respondents were urban dwellers, 
3 lived in unincorporated towns, and 54 lived in urban areas 
outside city limits. This suggests that some farmers lived 
in the city and were categorized as urban dwellers thereby 
decreasing the number of significant differences in 
responses attributed to farmers.

Whether Respondents Ever Lived on a Farm
Of those who had lived on a farm 77.8% felt that 

there was a need for using insecticides on animals compared 
to 51.4% of those who did not live on a farm. Similarly, 
58.3% of the latter answered that they could name a species 
of wildlife endangered by insecticides compared to only 
22.9% of the farmers. A majority of this group (54.3%) said 
that the 1972 Pesticide Law affected them as opposed to 
21.1% of the non-farm dwellers. The respective percentages 
of those answering that the insecticides they used required 
careful handling were 92,7 and 63,9,

While almost half of both groups believed that 
insecticide residues were harmful to health there were 
significant differences at the ,01 level in that 37,9% of
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farm dwellers disagreed and 44.7% of non-farm dwellers 
answered that they did not know. Farm residents answered 
that the law required sampling of food products (65.3%) 
compared to non-farm residents who generally did not know 
(55,3%). In dealing with insecticide toxicity a note
worthy feature is that those who had lived on a farm cited 
Parathion (63.3%) while those who had not cited DDT 
(45.7%), The principal sources of information for the 
former group were newspapers (21.7%), retail dealers (18.5%), 
extension agents (16.3%), and farm journals while newspapers 
(48,6%), TV (17.1%), and retail dealers were the main 
sources for those who did not at any time live on a farm.

The pattern of response suggests that this broadly 
identifies the primary groups in the study: farmers and 
homeowners. However, the data that 97 of 135 respondents 
had lived on a farm with the result that this category 
would include farmers and some of the homeowners,

Level of Education
Level of education had a significant effect on 

responses to three questions, i.e., naming a species of 
wildlife affected (Q12), whether insecticides contaminate 
other areas (Q20), and the degree of toxicity of insecti
cides CQ3 5) «

Of those who could name a species 32,6% were of 
high school level with the figure decreasing to 20.9% at
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college level. There was relatively no change in those 
answering no to this question.

The percentage of respondents who considered 
insecticides to contaminate areas other than where applied 
increased from 63.6% at high school to 97.1% at college 
level, With increasing education the proportion of 
respondents who named Parathion as the most toxic insecti
cide increased from 35,9% at high school level to 78.8% at 
college level. While of those who named DDT the numbers 
decreased from 48.7% to 15.2% at college level.

Age
Significant differences due to age occurred in case 

of responses to two questions, i.e., relative toxicity of 
insecticides (Q35) and sources of information about insecti
cides (Q38), Parathion was cited by 53.6% of respondents 
and DDT by 28,0% as being most toxic. Those who listed 
Parathion were predominantly in the 20-40 year category 
(35,8%) and in the 40-60 year category (55,2%), Of those 
who listed DDT 42,9% were in the 40-60 bracket with 45.7% 
being over 60 years.

Of the respondents in the 60 plus category 61,5% 
cited newspapers as the major source of information, 
whereas the 40-60 year group chose newspapers (23.9%), 
extension agents (17.9%), and retail dealers (16.4%), The



20-40 year group named their information from retail 
dealers (25.0%) and extension leaflets (21.9%).

Income
Responses to some questions were influenced by the 

level of income of respondents. Those who usually used 
insecticides were evenly distributed throughout the income 
categories while those who seldom used insecticides were 
mainly earning less than $20,000. Two factors may have 
contributed to this observation: (1) farmers who use
insecticides regularly appear in the upper income bracket 
because of the fact that net income in their case is over
stated by gross.family income, and (2) those with higher 
incomes may have more property, i.e., land, gardens, and 
houses, which would require greater use of insecticides.

Respondents in the $40,000 plus bracket (92.6%) were 
less willing to pay higher prices for food than those in the 
lower income group. The proportion of those who knew the 
insecticides were controlled by law increased from 52.6% 
in the less than $10,000 category to 96.2% in the $40,000 
plus category. This was probably not an effect of income 
per se, but a separation of both categories of respondents.
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CHAPTER 5

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Objectives
The study which involved crop farmers in Pima and 

Pinal counties and homeowners in Tucson, Arizona had the 
following specific objectives:

1, To obtain a measure of the current extent of 
insecticide use.

2, To identify attitudes toward the need for using 
insecticides.

3, To identify attitudes toward the economic implica
tions of insecticide use.

4, To identify attitudes toward the use of insecticides 
in relation to wildlife and the environment.

5, To identify attitudes toward the safe use of 
insecticides.

6, To identify attitudes toward the effect of 
insecticides on human health.

7, To determine the level of awareness among the public 
of facilities provided for treatment of cases of 
insecticide poisoning.

8, To determine the awareness of current legislation 
dealing with insecticides and their use.
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9, To identify some misconceptions regarding insecti

cides and their use.
10. To identify the main sources of information dealing 

with insecticides.
11, To examine the effect of the following characteris

tics on responses:
a. Whether respondents ever lived on a farm.
b. Present place of residence,
c. Level of education attained,
d. Age,
e. Approximate gross family income.

Summary of Findings
The major findings of this study were summarized 

according to the stated objectives,
1, There was a significant difference between the 

relative extent of insecticide use by farmers and 
homeowners. Of the farmers 84.5% usually used 
insecticides while only 43.8% of homeowners did so,

2, A higher percentage of farmers felt there was a 
need for using insecticides on crops (93.0%), in the 
home (89,4%), in the garden (92.5%), and on animals 
(85,1%), The respective percentages for the home- 
owners were 70.2, 74,1, 76.7, and 53,4%.

3, Only 8.6% of farmers believed that an adequate food 
supply could be maintained without the use of
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insecticides compared to 25,6% of homeowners, 
Proportionately fewer farmers would accept poorer 
quality foodstuffs (12,9%) and were willing to pay 
higher prices in order to avoid using insecticides 
(16,9%). The respective figures for homeowners were 
26,2 and 30.2%. Of the farmers, 88.7% believed that 
food prices would rise as a result of not using 
insecticides compared to 71.4% of homeowners.

4. Only 7.1% of farmers could name a species of wild
life endangered by insecticides compared to 61.3% 
of homeowners. More farmers (78.6%) than home- 
owners (69,4%) believed that insecticides contami
nate areas other than where applied. Fewer farmers 
(31,4%) than homeowners (53.2%) considered 
insecticides to be environmental pollutants, but 
more farmers (66.2%) than homeowners (37.1%) 
believed that insecticides could improve the 
quality of the environment.

5. Instructions on insecticide container labels were 
usually read by and had sufficient information for 
farmers (90.1 and 91,4%) and homeowners (96.8 and 
79,4%). Most farmers (95.7%) believed that 
insecticides they used required careful handling 
compared with 72,6% of homeowners,

6. More homeowners (57,1%) than farmers (31.4%) 
believed that insecticide residues were harmful to



health. While a small percentage of respondents 
believed that insecticides could cause cancer a 
higher percentage of farmers (64.8%) than home- 
owners (33.3%) did not consider insecticides to be a 
cause of cancer.

7. Less than 50% of respondents knew of Poison Control 
Centers in their community or of hospitals which 
gave information on or treated cases of insecticide 
poisoning. Fewer homeowners (48.4%) than farmers 
(72,9%) believed the local doctor to be capable of 
dealing with insecticide poisoning. Over 90% of 
respondents consider the information on the product 
label to be useful to the doctor,

8. More farmers knew of the 1972 Pesticide Law (82,9%) 
and said that this law affected them (73.9%). The 
respective percentages for homeowners were 40.3 and 
12,7%, A higher percentage of farmers knew that the 
law required sampling of foodstuffs for illegal 
insecticides (77.1%) and that insecticide use was 
controlled by law (92,6%) . The respective values 
for homeowners were 33.3 arid 53.2%,

9. Of farmers 69.1% indicated that people in the 20-60 
year category were most susceptible to insecticide 
poisoning while 64.2% of homeowners indicated the 
less than 5 years old group. Over 85% of the 
respondents indicated negligence by adults in
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providing safe storage of insecticides as the 
principal cause of poisoning in children. DDT was 
listed as the most toxic insecticide by homeowners 
while Parathion was chosen by farmers. Of the 
homeowners 57,6% believed that DDT was banned except 
for certain purposes while 47.9% of farmers 
believed that DDT was banned completely,

10, The main sources of information about insecticides 
for farmers were retail dealers (26,1%), farm 
journals (21.7%), extension agents (21.7% ) ,  and 
extension leaflets (18.8%). Homeowners cited 
newspapers (58.6%), TV (6.9%), retail dealers 
(6,9%), and extension leaflets (5%).

11, Responses were significantly influenced by education, 
age, and income of respondents. As education level 
increased from high school to college the percentage 
naming Parathion as the most toxic insecticide 
increased from 35,9% to 78.8% while those naming
DDT decreased from 48.7% to 15.2%. A significantly 
greater percentage of those who cited DDT were in 
the over 60 years of age category. Newspapers were 
the principal source of information for 61.5% of 
this.age group. The largest percentage of those who 
seldom used insecticides was in the less than 
$20,000 income category.
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Conclusions

The overall conclusion from this study was that with 
regard to most facets relating to insecticides different 
views were held by farmers and urban dwellers thus verifying 
the hypothesis set out. The specific conclusions were as 
follows.

1. Insecticides are being used extensively by farmers 
in Pima and Pinal counties and homeowners in Tucson, 
the extent of use being apparently greater in the 
rural sector. The study merely corroborated the 
findings of Roan et al, (1972) who quantified the 
various types of insecticides used in Arizona.

2. There was a greater degree of opposition among 
urban homeowners to using insecticides for non- 
domestic purposes/ particularly those relating to 
agricultural production. The findings, in general, 
indicated public support for use of insecticides
in agriculture,

3. Both homeowners and farmers differed with regard 
to the economic implications of insecticide use. 
Farmers were more convinced of the indispensability 
of insecticides in agriculture and were less willing 
than homeowners either to accept poorer quality 
foodstuffs or make any financial sacrifice in order 
to avoid using insecticides. Generally, farmers
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were more favorably disposed toward insecticides 
than their urban counterparts.

4. Urban homeowners appeared to be more concerned about 
the possible adverse effects of insecticides on the 
environment and wildlife and were opposed to the use 
of insecticides from this standpoint,

5. The majority of respondents usually read the labels 
on insecticide containers and believed them to have 
sufficient information for safe and effective use.
The majority appeared to be aware of hazards involved 
in using insecticides,

6. Both farmers and homeowners recognized that insecti
cides accumulate in food and in the body. However, 
the urban group was more concerned about the 
adverse effects of these residues on health,

7. Both groups in the study were poorly informed of 
public facilities available for the treatment of 
cases of insecticide poisoning. The data indicate a 
deficiency in the general education of the public, 
both rural and urban, in matters relating to public 
health facilities,

8. The urban homeowners in the study had little knowl
edge of the law in relation to the use of insecti
cides. This agreed with the findings of Brooks 
(1973) that rural audiences were more knowledgeable
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than their city counterparts in all aspects dealing 
with pesticides.

9. Farmers were more knowledgeable regarding insecti
cide properties and uses than homeowners. The 
latter group had an exaggerated notion of the 
toxicity of DDT. Both groups were poorly informed 
as to what insecticides and how many of them were . 
banned,

10. Farmers had more specialized sources of information 
regarding insecticides. It is tempting to conclude 
that this accounted, in part, at least for them 
being better informed than homeowners. The data 
suggested that more use could be made of existing 
communication channels as research has shown that 
education is more effective where several media are 
used (Read, 1972).

11. The higher the level of education the more likely 
people were to be more knowledgeable about insecti
cides and to consider the issue more objectively and 
rationally. Elderly people were more prone to mis
conceptions about insecticides. The higher the 
income the more knowledgeable respondents were about 
insecticides.
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Recommendations

The findings of this study have several implications 
for the Cooperative Extension Service and for educators in 
general.

1. As in other studies the impact of Extension on the 
urban sector was found to be minimal. Greater 
educational efforts are obviously needed. As 
newspapers constitute the principal source of 
information greater use could be made of this channel 
with Extension articles competing with non- 
specialized and often less credulous sources.

2. The use of TV for disseminating information to 
farmers should be re-examined in view of the fact 
that it was not cited as a source.

3. The findings indicating that Extension was the main 
source for only 21.7% of farmers point to the need 
for Extension's involvement in pesticide education.

4. As elderly people were less informed regarding 
insecticides and depended mainly on newspapers for 
information and in view of the large percentage of 
elderly retired people in Tucson, this segment 
should receive more attention from educational 
agencies,

5. The lack of awareness of the general public of 
medical facilities suggests that greater educational
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efforts could be made by the Public Health Service 
and Extension in publicizing their existence.

6, The agricultural chemicals industry should intensify 
its public relations program in order to allay 
alienation of public support particularly from the 
urban sector.

Implications for Further Study 
In view of the apparent ineffectiveness of Extension 

in the urban sector the following studies are warranted:
1, An analysis of the comparative effectiveness and 

impact of the various channels of communication 
employed by Extension, i.e., TV, radio, extension 
leaflets, newsletters, telephone, newspaper columns, 
meetings, etc,

2. A study of the various audiences with the urban 
sector, upper and middle class, lower class, 
Mexican-Amerleans, the retired community in relation 
to their understanding of the problems of pesticide
use.



APPENDIX A

QUESTIONNAIRE

Please answer questions by a check (X) at the 
appropriate blank.

Usually Seldom
1, Do you use insecticides?
2, Do you read the instructions on 

the label of the insecticide 
containers before use?

3. Do the labels have sufficient 
information for save and 
effective use?

Yes No
4, Do you feel there is a need for 

the use of chemical insecti
cides

(a) on crops? _______  ____
(b) in the home? _______  ____
(c) in the garden? _______  ____
(d) on animals?

5, Can an adequate food supply be 
maintained without the use of 
insecticides on crops?

6, Would you accept poorer quality 
foodstuffs in order to avoid 
the use of insecticides?

7. If insecticides were not used, 
do you think that food prices 
would increase as a result?

8. Would you be willing to pay
higher prices for food produced 
without the use of insecticides 
(assuming you had a choice)?

Never

Don11 
Know
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Don't

Yes No Know
9. Can you name one species of

wild life which is in danger of 
extinction as a result of 
insecticide use?

10, Do you know of anybody who became 
ill as a result of using 
insecticides?

11, Do you consider insecticides to 
be a cause of cancer in humans?

12, ‘ Do you know of Poison Control
Centers in your community?

13, Do you know of any hospitals 
which give information on or 
treat cases of insecticide 
poisoning?

14, Do you know of the existence 
of the 1972 Pesticide Law?

15, Does this pesticide law affect 
you in any way?

16, Do the insecticides you use 
require careful handling?

17, Can insecticides contaminate 
areas other than where they 
are applied?

18, Can insecticides applied for 
crop and food production 
accumulate in the food pro
duced?

19, Do these chemicals build up 
in the human body?

20, Do you think insecticide 
residues in food are harmful 
to your health?
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22.

23.

24.

25.

26.

27,

28.

29.

30,

21.

Don't
Yes No Know

Does the law require sampling 
of food products as a means of 
determining whether they contain 
illegal pesticides?
Do you know which government 
agency is responsible?
Do you consider insecticides to 
be environmental pollutants?
Is wildlife affected by chemical 
insecticides?
Can insecticides improve the 
quality of the environment?
Is the use of insecticides 
controlled by law?
In the case of accidental 
poisoning would information 
on the product label be useful 
to the doctor?
Is your local doctor capable 
of dealing with cases of 
insecticide poisoning?
What age group is most susceptible to insecticide 
poisoning in your area?

0-5 years 20-60 years_______
5-10 years_____ over 60 years_____

Which of the following do you consider to be the major 
cause of accidental poisoning in children? (Check one)
_____1, negligence by adults in providing save storage

2. inadequate instructions on the label of the 
insecticide container

_____3, storage of insecticide in other containers
such as pop bottles, etc.

______4. the amount and strength of the poison in the
insecticide
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31, Of the following substances, which do you consider to 

be most poisonous. (Check one)
alcohol____ heroin____ DDT_____
nicotine___ caff ein___ gasoline___

32, Of the following insecticides which is most poisonous? 
(Check one)
Parathion___ , Malathion___, Chlordane___, DDT___

33, How many insecticides can you name which have been 
banned and can no longer be used by the public?

one____ . two____ three____
four__ five___ six or more___

34, According to your knowledge of DDT, is it
1, freely available _____
2, banned completely _____
3, banned except for certain purposes _____
4, available only on prescription _____
5, don't know anything about it _____

35, What is your most important source of information about 
insecticides?
Newspapers Radio_______  Extension agents___
Farm journals B o o k s ______ Retail dealers_____
TV_____ Extension leaflets___ Neighbors___

PERSONAL
A, Do you produce agricultural crops for sale? Yes  No
B, Have you ever lived on a farm? Yes  No
C, Where do you live?

urban area___, unincorporated town___,
rural area outside city limits___

D, Please check the highest level of education you have 
completed.
elementary____ junior college
junior high_____ some college
some high school_____ B.S./4 yr. degree
high school_____ higher degree_____
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E. Check your appropriate age group.

less than 20 years____ 40-60
20-40_____ over 60

F. Indicate approximate family gross annual income 
(Check one).
less than $10,000_____ $30,000-40,000
$10,000-20,000 over $40,000
$30,000-30,000_____



APPENDIX B

COVERING LETTER

Department of Agricultural 
Education

The University of Arizona 
Tucson, Arizona 85721
May 2, 1973

I am conducting a study concerning the public's 
attitude toward the use of chemical insecticides. You are, 
no doubt, aware of the present controversy about the 
environment, It is something which concerns us all. You 
have been selected to participate in this study.

This is a unique opportunity for you to express 
your views on this important issue.

Kindly complete and return the enclosed question
naire, It is not necessary to sign your name. All informa
tion will be treated as confidential.

I thank you for your cooperation.
Sincerely yours,
/s/ John Ryan

Approved by: Dr. R. E. S to Her
Extension Specialist
Dr, Leon Moore 
Extension Entomologist
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APPENDIX C

FOLLOW-UP LETTER

Department of Agricultural 
Education

The University of Arizona 
Tucson, Arizona 85721
June 20, 1973

Last month a copy of a questionnaire concerned with 
the use of chemical insecticides was mailed to you. In the 
event of your not having yet replied to it or not having 
received it we enclose a second copy.

The validity of the study depends upon how many 
questionnaires are completed and returned.

Your kind cooperation in completing the enclosed 
form will be much appreciated.

Yours Sincerely,

/s/ John Ryan
JR: jw
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